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LOI NOI PAU

Pugc sy chi dao ciia Ban Giam Hi¢u Truong Pai Hoc Can Tho, Khoa Cong Ngh¢ Thong Tin va
Truyén Thong (CNTT&TT) t6 chirc Hoi thao Toan qudc vé Cong nghé Thong tin nim 2013
(ICT’2013). Muc tiéu ciia Hoi thao nham thuc day nghién ctru khoa hoc vé linh vuc CNTT&TT ¢ khu
vuc dong bang song Ciru Long (PBSCL) noi riéng va ca nude ndi chung. Tai Hoi thao, cac nha khoa
hoc, cac nha quan 1y trong va ngoai nudc s& gip gd, chia sé nhimg kinh nghiém, nhing két qua nghién
clru méi nhét cia minh vé CNTT&TT. Bén canh d6, Hoi thao con 1a méi trudng dé nhitng nguoi lam
cong tac nghién ctru khoa hoc, nghién ctru sinh, hoc vién cao hoc c6 diéu kién dé trao d6i, tim kiém su
tai trg hop tac.

Hoi thao d3 nhan duogc 75 bai viét dudi dang tom tat, trong do 62 bai da tham gia chinh thiic, do cac
nha khoa hoc, giang vién, nghién ctru sinh, hoc vién tir hiu hét cac vién nghién ciru, trudng cia 13 tinh
thanh khu viuc DBSCL, TP. Hb Chi Minh, Binh Duong, Pa Lat, Ha No6i va Hai Phong. Cac bai viét
dugc trinh bay bang mot trong hai ngdn ngir Viét va Anh, bao phu cac linh vuc nhu: cong nghé tri
thirc, cong ngh¢ da phuong tién, tinh toan hi¢u ndng cao, khai pha dir liéu va may hoc, mé hinh hoéa,
md phong, xur ly ngdn ngir, nhin dang va xtr ly anh, an ninh mang, dién toan ddm may, cong ngh¢
phan mém, cdc hé thong thong minh va hé thdng hd trg quyét dinh. Ngoai ra, ddy ciing 1a dip dé danh
gia vé tinh hinh va két qua t6 chirc trién khai, ing dung cong nghé thong tin, cong nghé tri thic trén
cac linh vuc kinh té, x4 hoi, quéc phong, an ninh, méi truong, bién ddi khi hau; va 1a co hdi dinh hinh
cac hudng nghién ctru ing dung cong nghé thong tin, cong nghé tri thurec khu vuc BPBSCL.

Puoc su déng y ctia Ban Chi Pao va Ban T Chtre hdi thao ICT’2013, Ban Chuong Trinh véi cac
thanh vién 1 nhitng chuyén gia vé CNTT&TT trong va ngoai nudc, di tién hanh quy trinh phan bién
tuyén chon cac bai bao co chét lugng dé cong bd tai hoi thao. Bai viét duge phan bién qua 2 vong:
vong 1 do Ban Chuong Trinh cua héi thao thuc hién (mdi bai viét do 2 phéan bién danh gia) dé chon
loc lai 50 bai dat tiéu chuan dang trong Ky yéu Hoi thao; vong 2 tuyén chon lai 23 bai xuét sic nhat dé
dang trong Tap chi Khoa hoc Truong Pai hoc Can Tho.

Ban Chuong Trinh va Ban Bién Tap chan thanh cam on cac nha khoa hgc, giang vién, nghién ciru

sinh, hoc vién, da nhiét tinh gtri bai bao cdo, danh gia phan bién cac bao cdo dé dam bdao tinh khoa hoc
cua cac bai bao dugc chon loc va cong bo tai hoi thao.

Can Tho, ngay 01 thang 11 nam 2013






Bai trinh bay 1: Xu hwéng cong nghé va Dir liéu 16n (Tech Trends & Big Data)
Nguyén Khiém - Céng ty IBM Viét Nam

Tiép ndi nghién ctru duoc tién hanh tir nam 2004, nam 2012, cong ty IBM lam tiép diéu tra vé cc xu
hudng cong ngh¢ c6 anh hudng trong vong 3 dén 5 nam tdi (bdo cao c6 tén "The Global Technology
Fast Track"). Diéu tra nay tham khao ¥ kién cua 1200 nguoi giit vai trd phuy trach cong nghé trong t6
chuc (22% la nha quan ly, 53% lam CNTT, va 25% nguoi lam kinh doanh) trong 16 nganh cong
nghiép (ca nganh gido duc), 6 13 nudc.

Trong nghién ctru ndy chi ra 4 xu huéng cong nghé trong thoi gian t6i la dién toan dam may, dién toan
di dong, mang xa hoi va phan tich dir li¢u. Phan tlep theo g101 thiéu IBM da c6 nhiing gidi phap/san
pham gi tmg vi xu huéng d6 va gidi thidu doi nét vé khai niém dir liéu 16n (Big Data).

Bai trinh bay 2: Current Challenges of Biomedical Informatics for the Next Generation Medicine
Tien Tuan Dao, University of Technology of Compiegne, France

Next generation medicine relates to the application of new theories, methods and techniques of the
biomedical informatics field for the precise, accurate and objective diagnosis, treatment and
monitoring of human diseases.

Currently, in silico medicine dealing with computer aided modeling and simulation is one of the most
challenging research topics to achieve such clinical objectives. In this talk, an overview of biomedical
informatics field and in silico medicine will be addressed. Then, a next generation clinical decision
support system for the musculoskeletal disorders will be presented and discussed.

Finally, an education program with scholarships related partially to the biomedical informatics field at
the Master level will be introduced.

Bai trinh bay 3: Ung dung CNTT&TT xay dung hé thong mang cam bién phuc vu giam sat moi
trwong va canh bao thién tai
Nguyén Trung Nhéin, GD S¢ TTTT TPCT

Trong khuén kho chuong trinh hop tic vé ing dung va phat trién cong nghé thong tin - truyén thong
(CNTT-TT) Viét Nam - Nhat Ban, ngay 8/9/2011, Vién Cong nghé phan meém va ndi dung so Viét
Nam thudc Bo Thong tin va Truyén thong phdi th v6i Trung tdm Phat trién cong nghé 161 thudc Tap
doan Panasonic - Nhat Ban td chtrc hoi thao hop tac Viét - Nhat ing dung CNTT canh bao moi
truong, phong tranh va giam nhe thién tai.

Sau hoi thao hop tac Viét — Nhat, UBND thanh pho Cén Tho d3 manh dan giao cho S& Thong tin va
Truyén thong tiép nhan va trién khai “Du 4n thi diém xiy dung h¢ thong mang cam bién va giam sat
phuc vu canh bao méi truong va giam nhe thién tai ctia thanh phd”.
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Hé thong giam sat moi truong va canh bao som thién tai co chtc ning thu thip thong tin, do dac
thuong xuyén, ty dong bang cam bién lién két v6i Trung tam dit liéu moi truong cua thanh phé Can
Tho bang nhiéu phuong thirc truyén dan khac nhau (cap quang, Wifi, 3G) dé nam bat thong tin lién tuc
vé bién d6i khi hau, méi truong (chat lwong ngudn nudce) va cung cap dir liéu phuc vu phong chng
thién tai.

Tram quan trac duoc lap dat va sir 'dung pin nang lugng mét troi, Camera gidm sat tu dong co thé nhin
thiy truc tiép tai khu vuc quan tric va co thé diéu chinh Zoom, xoay 360° tir ngudi xem, dir liéu khi
tuong do dugc nhiét o khong khi, do a am, khi ap, blrc xa mat troi, lwogng mua, hudng gi6 va tdc do gio
va dit liéu chét lugng nude: myc nudc, nhiét dd nude, néng d6 PH, téng chét rin hoa tan TDS, chi sb
DO, d6 dan dién, d6 duc va d6 man cta nude.
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HOoi thao toan quéc vé CNTT nam 2013 — Truong Pai hoc Can Tho

NHAN DANG MAT NGUOI VOI GIAI THUAT HAAR LIKE FEATURE — CASCADE
OF BOOSTED CLASSIFIERS VA PAC TRUNG SIFT

Chau Ngan Khanh'
D4 Thanh Nghi?

V5 Tri Thire, Pham Nguyén Khang?

'B6 mon Tin hoc, Khoa KT-CN-MT, Truong Pai hoc An Giang
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Thoéng tin chung:
Ngay nhdn:
Ngay chap nhdan:

Title:

Face recognition using Haar
Like Feature — Cascade of
Boosted Classifiers
Algorithm and SIFT Feature

Tir khoa:

Biéu dién ddc trung khong
doi SIFT, nhdn dang khuon
mat, Bayes tho ngady voi lang
giéng, ddc trung Haar-like, k
lang giéng, mé hinh phan
tang cascade

Keywords:

Scale-invariant feature
transform - SIFT, face
recognition, naive Bayes
nearest neighbor, Haar-like
features, k nearest neighbor —
kNN, cascade of boosted
classifiers — CBC

ABSTRACT

In this paper, we present a new method, combining Haar Like Feature -
Cascade of Boosted Classifiers and Scale-Invariant Feature Transform
(SIFT) for online face recognition. Haar Like Features combine with
AdaBoost algorithm and Cascade stratified model which allow detecting and
extracting facial image very quickly and accurately. The representation of the
images are based on Scale-Invariant Feature Transform method whose
features are invariant to image scale, translational movement, rotation, a
part range of affine distortion, and change in illumination, addition of noise
and obscuration. For object recognition, we propose using k nearest
neighbors (kNN), the reversibility of kNN and Naive Bayes Nearest Neighbor
(NBNN). Test results on real datasets (including facial images of 20 people,
each person has 20 different images) show that the kNN method, the
reversibility method and NBNN achieve the accuracy of 82.40%, 85.11% and
92.63% respectively.

TOM TAT

Trong bai nay, ching t6i trinh bay phwong phép két hop Haar Like Feature -
Cascade of Boosted Classifiers(CBC) va cic ddic trung cuc bg khong doi
(Scale-Invariant Feature Transform - SIFT), cho nhdn dang mdt nguoi truc
tuyén. Cac déic trung Haar Like két hop thudt toin AdaBoost va mé hinh
phan tdng Cascade cho phép phat hién va rut trich anh khuon mat nhanh va
chinh xdc. Anh khuén mat dwoc biéu dién bcing cac dac trung cuc b khong
doi (SIFT), khong bi thay doi trude nhitng bién doi ty 1é dnh, tinh tién, phép
quay, khong bi thay doi mot phan doi véi phép bién doi hinh hoc affine (thay
d6i goc nhin) va manh véi nhitng thay doi vé do sang, su nhiéu va che khuat.
De nhdn dang doi twong, ching téi dé xudt sit dung cdc thudt todn k ling
giéng (k Nearest Neighbor — kNN), kNN ddo nguoc va Bayes tho ngdy voi
lang giéng (Naive Bayes Nearest Neighbor — NBNN). Két qua_thi nghiém
trén tdp dir liéu thiee té (gom anh khudn mat cia 20 ngwoi — moi ngwoi gom
20 dnh) cho thdy cdc phirong phédp kNN, kNN ddio nguoc va NBNN dat dwoc
dg chinh xdc lan lwot la 82.40%, 85.11% va 92.63%.




HOoi thao toan quéc vé CNTT nam 2013 — Truong Pai hoc Can Tho

1 GIOI THIEU

Cung véi sy bung nd thong tin, sy phat trién
cong ngh¢ cao, su giao tiép gilta con nguoi va
may tinh dang thay dbi rat nhanh, gid day giao
tiép nay khong con don thuin ding nhiing thiét
bi nhu chudt, ban phim... ma c6 thé thong qua
cac biéu hién ctia khuén mat. Cac hé thong giao
tiép ngudi mdy dang dugc phat trién rt nhiéu.
Trong sb d6, co thé noéi dén hé théng nhan dang
mit ngudi bang hinh anh. Nhan dang mat nguoi
la xac dinh danh tinh ty dong cho tirng anh dbi
tuong nguoi dya vao ndi dung cua anh. Nhan
dang mit nguoi dugc ung dung nhiéu trong
thuc té nhu xac minh toi pham, camera chéng
trom, hé théng chdm cong, luu trlr thong tin
khuén mat & cac may ATM, cac bai giit xe siéu
thi, v.v.

Hé théng nhén dang mat nguoi bao gém hai
budc: phat hign khudén mit va dinh danh tu
dong ddi tuong. Cong viéc chinh dwa vao cac
k¥ thuat rat trich dic trung tir anh dbi twong va
thuc hién d6i sanh dé dinh danh tu dong. Hiéu
qua cua hé théng nhéan dang phu thudc vao cac
phuong phap str dung.

Céc nghién cuu trude day (W.Bledsoe et al.,
1960’s), (Goldstein et al., 1970’s), sir dung tiép
can dua trén cac dic trung nhu mét, tai, mau
toc, do day moi dé ty dong nhan dang. (Kirby &
Sirovich, 1988), (Turk & Pentland, 1991) ap
dung phuong phap phan tich thanh phan chinh
va thudt toan eigenfaces dé nhan dang khuon
mat. (Tran Phude Long &Nguyén Vin Luong,
2003), dung mang noron dé do tim khuén mit

trong anh, két hop véi phuong phap phén tich
thanh phan chinh va bién ddi cosine roi rac dé
rut ra cac dic trung la dau vao cho bd nhan
dang may hoc SVM va mé hinh Markov 4n
HMM. (Lu Boun Vinh & Hoang Phuong Anh,
2004) sir dung thut toan AdaBoost dé do tim
khuon mat két hop véi thuat toan FSVM dé tién
hanh nhan dang mat nguoi.

Gan day, huong tiép can dva trén cac dac
trung cuc bo khong dbi SIFT cua David G.
Lowe dugc quan tim nhiéu. Pic trung cuc bo
SIFT khong bi thay dbi truéc nhimg bién doi ty
1¢ anh, tinh tién, phép quay, khong bi thay doi
mot phan dbi v6i phép bién dbi hinh hoc affine
(thay d6i goc nhin) va manh véi nhimg thay doi
vé do sang, sy nhiu va che khuat. (M. Aly,
2006) st dung cac dic trung SIFT dé nhan dang
mat nguoi. (Kumar & Padmavati, 2012) da deé
xudt cac cach tinh khoang cach khac nhau khi
so khép cac dac trung SIFT dé nhan dang mat
nguoi, gop phan cai thién téc do so khdp cac
dac trung SIFT.

Trong bai bio nay, ching t6i dé xuit su
dung cac dic trung Haar Like véi thuat toan
AdaBoost va mo hinh phén tang Cascade dé
dinh vi khuén mat truc tuyén két hop véi
phuong phap biéu din anh bang cac dic trung
bat bién SIFT va phuong phap d6i sanh SIFT
duva trén k lang giéng (KNN), kNN dao nguoc
(Jegou et al.,, 2011) va thudt toan NBNN
(O.Boiman, 2008) dé nhan dang mat nguoi truc
tuyén. M6 hinh hé thong nhu sau (Hinh 1):
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Webcam

Xac minh

Haar Like
Features -CBC

Co s dir liéu
SIFT

Hinh 1: Hé thng nhin dang mit ngudi trye tuyén

Hé théng hoat dong nhu sau: Thu anh tir thé
gidi thyc thong qua webcam (camera). St dung
giai thuat Haar Like — CBC dé phat hién khu6n
mat ngudi. Rut trich danh khudén mat nguoi vira
phat hién duoc ta s€ thu dugc anh ddi tuong.
Tinh dic trung SIFT cia anh dbi twong. Tién
hanh nhan dang bang cach so khép SIFT dya
vao kNN, kNN dao nguoc hoac st dung thuat
toan NBNN.

Phén tiép theo cua bai viét duoc trinh bay
nhu sau: phan 2 trinh bay ngin gon vé thuat
toan phat hién khuén mat Haar Like Features -
Cascade of Boosted Classifiers; phan 3 trinh
bay ngin gon vé biéu dién anh bang cac dic
trung cuc bo khong doi SIFT, phan 4 trinh bay
phuong phap dinh danh ddi tuong dua vao cac
dic trung SIFT, phan 5 trinh bay cic két qua

thuc nghiém trude khi phan két luan va huéng
phat trién.

2 PINH VI KHUON MAT

2.1 Pac trung Haar Like

biac trung Haar Like duogc tao thanh b::ing
viéc két hop cac hinh chir nhat den, tring véi
nhau theo mot trat tu, mot kich thude nao do.
Hinh dudi day mo6 ta 4 dac trung Haar Like co
ban nhu sau:

Hinh 2: Céc diac trung Haar Like co ban

bé phat hién khuon mdt cac ddc trung Haar
Like co ban trén dugc mo rong thanh cac dic
trung canh, dic trung duong va dic trung tdm
(Hinh 3).
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Hinh 3: Cac dic trung Haar Like mé rong

Gia tri cia déac trung Haar Like 1a su chénh
léch giira tong cac diém anh cua cac ving den
va cac vung tring. Dé c¢6 thé tinh nhanh cac dic
trung nay Viola va Jones gidi thi€u khai niém
anh tich phan (Integral Image). Integral Image
12 mot mang hai chiéu véi kich thudc bang kich
thudc cla anh can tinh gia tri dic trung Haar
Like. Du¢i day la mo td cach tinh Integral
Image:

(x,y)

Hinh 4: Céch tinh Integral Image

Gia tri ciia Integral Image tai diém P c6 toa
dd (x, y) dugc tinh nhu sau:

ii(x,y) =) perpey LY ()

Sau khi da tinh dugc Integral Image viéc
tinh tong cac gia tri mirc xAm ctia mot ving anh
bat ky nao d6 trén anh thyc hién theo céach sau,
vi du tinh gia tri cia viung D trong hinh 5 nhu
sau: D=A+B+C+D-(A+B)-(A+C)+A

P P4

Hinh 5: Tinh nhanh gia tri ctia viing 4nh D

Tiép theo, st dung phuong phap may hoc
AdaBoost d¢€ xay dung bo phan loai manh véi
d0 chinh xac cao.

2.2 Thuét toan Adaboost

AdaBoost (Freund & Schapire, 1995) la mot
bd phéan loai manh phi tuyén phtc, hoat dong

trén nguyén tic két hop tuyén tinh cac bo phan
loai yéu dé tao nén mot bd phan loai manh.
AdaBoost sir dung trong s6 dé danh diu cac
méu kho nhan dang. Trong qua trinh huan luyén
ctr mdi bd phan loai yéu duoc xay dung thi
thudt toan s& tién hanh cép nhat lai trong s6 dé
chudn bi cho viéc xay dung bd phan loai tiép
theo. Cép nht bang cach ting trong so cua cac
mau nhan dang sai va giam trong s cua cac
mau duoc nhan dang ding boi bo phén loai yéu
vira xdy dung. Bing cach nay thi bd phéan loai
sau co thé tap trung vao cic mau ma bo phan
loai trude n6 lam chua tot. Cubi cung cac bd
phan loai yéu s& dugc két hop lai tiy theo mirc
do tét cua chung dé tao nén mot bd phan loai
manbh.

B6 phan loai yéu hy dugc biéu dién nhu sau:

_f1 néw g fr(x) < Py
i (x) = Eu né ngwye i @

Véi x 1a ctra s6 con can xét, 0y 1a ngudng, fi
la gia tri ddc trung Haar Like va px 1a hé so
quyét dinh chiéu cua phuong trinh.

2.3 M5 hinh phan ting Cascade

Cascade of Boosted Classifiers 1a m6 hinh
phan ting voi mbitaing 14 mot moé hinh
AdaBoost stt dung bd phan 16p yéu 1a ciy quyét
dinh voi cac dac trung Haar-Like.

Trong qua trinh hun luyén, bo phan lop
phai duyét qua tat ca cac dic trung cua mau
trong tdp hudn luyén. Viéc nay ton rit nhiéu
thoi gian. Tuy nhién, trong cac mau dua vao,
khong phai mau nao ciing thudc loai kho nhan
dang, c6 nhitng mau background rit d& nhan ra
(goi day nhitng miu background don gian). Dbi
v6i nhitng mau nay, chi can xét mot hay mot vai
dac trung don gidn 1a co thé nhan dang duoc
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chtr khong can xét tit ca cac dic trung. Nhung
d6i v6i cac bd phéan loai thong thuong thi cho
di miu can nhan dang 1a d& hay khé nd van
phai xét tat ca cac dic trung ma noé rat ra duogc
trong qua trinh hoc. Do d6, chiing ton thoi gian
xtr Iy mot cach khong can thiét.

Mo hinh Cascade of Classifiers dugc xay
dung nham rat ngan thoi gian xtr 1y, giam thiéu
nhan dang 1am (false alarm) cho bd phan loai.
Cascade trees gom nhleu tang (stage hay con
goi 1a layer), mdi ting la mét moé hinh
AdaBoost vdi bo phan 16p yéu 1a cac cay quyét
dinh. Mot mau dé duoc phan loai 1a d01 tuong
thi nd can phai di qua hét tat ca cacting. Céac
tang sau dugc huan luyén bang nhitng mau 4m
negative (khong phai mat nguoi) ma tang trudc
n6 nhan dang sai, tic la no6 s€ tép trung hoc tu
cac mau background khé hon, do d6 su két hop
cac ting AdaBoost nay lai s& gitip bd phén loai
giam thleu nhan dang 1am. Véi cdu trac nay,
nhiing mau background d& nhan dang s€ bi loai
ngay tir nhitng tang dau tién, gitp dap ung tdt
nhat thoi gian xir Iy va van duy tri duge hiéu
qua phat hién khuén mat.

3 BIEU DIEN PAC TRUNG KHONG POI

Rt trich cac dic trung anh 1a mot budc quan
trong trong nhan dang anh. Budc nay giup biéu
dién anh bang cac dic trung quan trong ma giai
thuét c6 thé thuc hién nhan dang anh tir cac dac
trung ndy. Hai tiép can chinh cho biéu dién anh
hién nay la: st dung nét dac trung toan cuc
(global features) nhu véc-to bitmap, t6 chirc do
mau (color histogram) va st dung nét dac trung

cuc bo (local features) nhu diém dac trung,
vung dic trung dé biéu dién anh. Tiép can thir
nhit don gian nhung lai khong that sy hiéu qua
vi cach biéu dién nay khong thich hop véi
nhitng bién d6i vé goc nhin, bién ddi ty 18, phép
quay, do sang, su che khuét, su bién dang, su
x40 tron cta hinh nén va su bién doi trong noi
bo 16p. Nguoc lai, tiép can thwr hai, dac trung
cuc bd SIFT (Lowe, 2004) lai rat manh véi
nhiing thach thirc nay va dat duoc hiéu qua cao
trong nhan dang va tim kiém anh. Chinh vi ly
do @6, ching toi dé xuét sur dung cac nét dic
trung cuc bo SIFT dé biéu dién anh phuc vu cho
qua trinh nhén dang.

Céc budc thyc hién rut trich dac trung SIFT
duoc md ta tom tat nhu sau. Anh duoc dua vé
dang mirc xam. Cac diém dac trung dugc tinh
trén anh nay bang cach sir dung cac giai thuat
phat hién diém dic trung cuc bd (local feature
detector) nhu 1a Harris-Affine, Hessian-Affine.
Nhiing diém dic trung nay co thé 1a cuc tri cuc
bd cua phép toan DoG (Difference of Gaussian)
hodc 1a cyc dai cua phép toan LoG (Laplace of
Gaussian). Sau d6, ving xung quanh cac diém
dac trung duoc xac dinh va mo ta béng cac véc-
to mo ta cuc bo. Véc-to mo ta SIFT duoc danh
gia rat cao boi gioi chuyén mon trong viée biéu
dién cac ving xung quanh diém dic trung boi
vi n6 khong dbi ddi v6i nhitng bién dbi ty lg,
tinh tién, phép quay, va khong d6i mot phan d6i
voi nhiing thay d6i vé goc nhin, dong thoi no
cling r4t manh véi nhiing thay doi vé do sang,
su che khuét, nhiéu.

K || K |2
* | ¥ k| ¥

AV BNV I V2 BN
N A AN AN

Hinh 6: Dic trung cuc b SIFT dwge tinh toan tir ving xung quanh diém dic biét (vong tron): gradient
cia anh (trai), véc-to mo ta (phai)
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Hinh 6 minh hoa moét vi du cta véc-to mo ta
SIFT dugc xay dung tor vung cuc by xung
quanh mot diém dic trung. Mdi véc-to mo ta 1a
mot ma trdn 4x4 cac td chirc d6. Mbi td chirc d6
c6 8 khoang tuwong ung voi 8 hudng. Do do,
mdi véc-to md ta SIFT la mot véc-to
4x4x8=128 chiéu. Lic nay, mdi anh dugc biéu
dién bdi mot tap cac véc-to mo ta SIFT.

4 PHUONG PHAP PINH DANH

Trong bai bao nay, chung toi dé xuét st dung
thuat toan so khép cac véc-to mo td SIFT cia
anh khuon mat dya trén kNN, kNN dao ngugc
va thuat toan NBNN.

4.1 So khép SIFT dua trén kNN

Pé ddi sanh anh truy van véi cac anh khac
trong co s& dir li€u, trude tién can trich xuét tap
dic trung tir anh truy vén twong tmg, sau d6
tién hanh so khdp cac dic trung SIFT cua anh
truy van voi tat ca cac dic trung SIFT cua céac
anh trong co s¢ dit liéu. Budc chinh trong k¥
thuat d6i sanh s& thuc hién tim tap con dic
trung so khop nhau & hai anh, dé thuc hién viée
nay s& tim cac cdp dic trung trung nhau lan luot
0 hai anh. Tap con cac dac trung so khép chinh
1a viing anh twong dong.

Qua trinh so khép thuc hién nhu sau: véi
véc-to SIFT A, ta st dung giai thuat kNN dé
tim B va C 1a hai véc-to SIFT gan A nhét va
nhi. Néu ty 1& khoang cach cua (A, B) va
khoéang cach cua (A, C) nho hon hodc bang 0.8
thi SIFT B dugc goi la khép véi SIFT A (Lowe,
2004).

Thuat toan nhén dang s€ tim anh cuia dbi
tuong c6 sb lugng SIFT khép véi cac SIFT cua
anh truy van nhiéu nhat.
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Hinh 7: Minh hga so khép SIFT
4.2 So khép SIFT dua trén kNN ddo ngwgc

Y tuong kNN déo nguoc dé xuat boi (Jegou
et al., 2011) c6 thé dwgc tom tit nhu sau. B
dugc goi 1a lang giéng ctia A khi A ciing phai 1a
lang giéng cua B. Xét vi du minh hoa trong
hinh 8. Cho véc-to 5, 3 lang giéng cua no la
véc-to 7, 3, 2. Trong khi d6, xét véc-to 3, 3 lang
giéng ciia n6 1a 2, 4, 1. Hay noi cach khac, véc-
to 3 thudc 3 lang giéng cua véc-to 5, trong khi
véc-to 5 khong thudc 3 lang giéng cua véc-to 3.
Diéu nay ching to véc-to 3 khong that sy 1a
lang giéng cuia véc-to 5.

6

'(/

1@ ® 4
Hinh 8: Vi du lang giéng khéng dio ngwoc
O day chang toi dé xuit thuc hién tim lang
giéng dao nguoc khi thuc hién so khop SIFT dé

dinh danh. Thuat toan so khép véi kNN dao
nguoc tu anh truy van Q dén anh I nhu sau:
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- Budce 1: Tinh toan tt ca cac mo ta di, da, ... dn cia anh truy van Q.

- Bude 2: Vdi S 74 , tim lang giéng gan nhit va nhi cia d; trong I: NN ,(d), NN, (d))

- Buéc 3: VNN 1 (d.),VQ, tim lang giéng gan nhat va nhi cua NNI/_ (d))trong Q:

d, (NN, (d,)),d;(NN, (d,))

- Budc 4: VNNIj (d,),néu dl*(NN[j (d,))=d. hoic d;(NN[j (d;))=d,, thuc hién tiép budc 5.

Id; =NN, (d)]|
ld; = NN, (d,) |l

- Budc 5: néu

<0.8 |, thi NN, (d,)duoc xem la khop véi d.

) Két qua cua thuét toan nhan dang la anh cta
do1 tuong co so luong SIFT khop voi cac SIFT
cua anh truy van nhiéu nhat.

4.3 Phwong phap NBNN (Naive Bayes
Nearest Neighbor)

NBNN d¢ xudt boi (O. Boiman, 2008) la
phuong phép phan 16p anh bang tinh toan truc

tiép khoang cach tir “anh truy van dén 16p” (tir
anh truy van Q dén 16p C). Trude hét can tinh
cac mo ta d;, da, ..., ds ctia anh truy van Q. Tiép
dén, can xac dinh lang giéng gin nhét cua d;
trong toan by cac mo ta cua lop C la NNc(dy).
Anh Q duoc gan cho 16p C c¢6 khoang cach tir d;
dén NNc(d)) 13 nho nhat. Thuat toan NBNN
duoc tom tit nhu sau:

- Budc 1: Tinh toan tit ca cac mo ta dy, da, ..., dy cia anh truy véan Q.
- Bu6c 2: Vd,,VC tim lang giéng gan nhat cia d; trong C: NN¢(d)).

-Bu6c 3: C= argcminzn:”di —NN.(d,)|
=1

5 KET QUA THU'C NGHIEM

Chung t6i tién hanh tién hanh danh gia hiéu
quéa ctia hé théng nhan dang mit ngudi nhu da
dé xuét (str dung thuat todn Haar Like Feature —
Cascade of Boosted Classifiers va cac dac trung
SIFT). Chiing t6i di cai dat hé thong nhan dang
nay bang ngdn ngit 1ap trinh C/C++ st dung thu
vién md nguén mo OpenCV cua Intel (G.
Bradski & A. Kaehler, 2012), trén mgt may tinh
ca nhan chay hé diéu hanh Linux véi ban phan
phéi Ubuntu.

Budc phat hién mat nguoi thu dugc tu
camera (webcam) s€ dugc thuc hién thong qua
huin luyén mo hinh mé hinh phan tang v&i mdi
tang 12 mot mo hinh AdaBoost str dung bo phan
16p yéu 1a cay quyét dinh v6i cac dic trung
Haar-Like (hd tro bdi opencv_createsamples va
opencv_haartraining cua OpenCV) trén tap anh
(mat nguoi va khong phai mat nguoi).

Chung toi tién hanh tao tap dir li€u anh cua
20 nguoi, mdi ngudi cé 20 anh khudn mit véi
nhitng hudng/biéu hién khac nhau (Hinh 9).
Tap dit liéu nay dung trong cac thyc nghiém dé
danh gia hiéu qua cta hé thong nhan dang. Tiép
dén, chuong trinh st dung md hinh phan tang
d huén luyén dé phat hién mat ngudi, rat trich
ra khuoén mat (dang frontal va profile). Chiang
toi, st dung 16p SiftFeatureDectector va
SiftDescriptorExtractor tit thu vién OpenCV dé
rat trich cac dic trung SIFT cua tit ca céc
khudén mit (khéng phai anh gdc) va luu vao co
so dir liéu SIFT. Sau do, thuc thi gidi thuat kNN
dé tim hai lang giéng gan nhat va lang giéng
dao nguoc hodc mot lang giéng gan nhét tuong
ung voi thuat toan nhén dya trén so khép SIFT
va NBNN.
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Nghi thirc kiém tra trong thuc nghiém cua
ching t6i 1 lay ngau nhién 2/3 tap dir liéu lam
tap hoc (hay co s dir ligu ddi tuong), 1/3 tap
dir liéu con lai lam tap kiém tra. Chung t6i thuc
hién kiém thir 5 14n va so sanh cac két qua thu
duogc tir viéc st dung giai thuat kNN, kNN dao
nguoc, NBNN. Viéc rut trich duwgc khuon mat
nguoi tir anh gdc 1am giam s lwong SIFT cua
dbi tuong, nhd vay hé théng dugc ting toc
trong qua trinh nhan dang véi do chinh xac cao
hon. Véi anh c6 kich thudc 500x500 pixels thi
c6 khoang 2000 SIFT. Nhung khi trich xuét
dugce khudn mit ngudi trong anh thi sé lugng
SIFT trung binh con khoang 200 SIFT. S6
lugng SIFT giam di khong nhitng khong lam
giam dd chinh xac cua chuong trinh ma con lam

Eaaiescas
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Hinh 9: Co sé dir li€u anh

cho d9 chinh xac dugc tang Ién, vi cac dac
trung khong can thiét hodc 1am anh hudéng xau
dén két qua nhan dang ddi twong da duoc bo di.
Ta thdy s6 lugng SIFT khong can thiét 1a 16n
hon rét nhiéu so voi SIFT ¢6 ¥ nghia trong nhan
dang.

Chung t6i cling mudn so sanh két qua cua ba
phuong phip dé xudt voi md hinh tai tir truc
quan (2000 tir trgc quan) va moé hinh may hoc
SVM (ham nhan RBF v&i gamma = 0.1 va hang
s6 C = 1000) nhu d& xuét boi (G. Csurka et al.,
2004).

Két qua nhan dang trén 5 1an kiém thor nhu
trinh bay trong bang 1, hinh 10.
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Lén kNN kNN (ddo ngugc) NBNN SVM
1 81.95% 83.46% 93.23% 91.73%
2 84.21% 86.47% 94.74% 92.48%
3 84.21% 84.21% 90.98% 88.72%
4 81.20% R6.47% 93.23% 92.48%
5 80.45% 84.96% 90.98% 91.72%
Trung binh 82.40% 85.11% 92.63% 91.43%

Béng 1: P§ chinh xac ciia cac thuit toan nhin dang

D6 chinh xac cua thudt toan khi phan l6p
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Hinh 10: D9 chinh xac ctia cac thuit toan nhan dang

Tir bang két qua cho thiy do chinh xac cta
hé théng nhan dang dya vao thuét toan so khop
SIFT st dung kNN, kNN ddo nguoc cho két
qua chinh xac lan luot 1a 82.40%, 85.11%.
Phuong phap so khép SIFT voi kNN ddo ngugc
da cai thién phan niao do chinh xac cua phuong
phéap so khdp SIFT véi kNN (tang tur 82.40%
lén 85.11%). Tuy nhién thuit toan so khdp
SIFT st dung NBNN cho d9 chinh xac khi
nhén dang cao nhét 14 92.63%, cao hon ca md
hinh tai tr va may hoc SVM. Trong khi may
hoc SVM yéu ciu diéu chinh cac siéu tham s.
Nguoc lai mé hinh NBNN rét don gian vi
khong st dung béat ky tham sb va ciing khong
can qua trinh hudn luyén (tuong ty kNN, kNN
dao ngugc). Piéu nay giup cho hé thong nhan

dang trd nén don gian hon, dé cai dat nhung lai
cho két qua voi d¢ chinh xac cao.

6 KET LUAN VA HUONG PHAT TRIEN

Chung t6i vira trinh bay su két hop phuong
phap phat hién mat nguoi voi Haar Like Feature
- Cascade of Boosted Classifiers va su so khop
cac dac trung cuc bo khong ddi SIFT, cho nhan
dang mit ngudi truc tuyén. Két qua thir nghiém
trén tap dir liéu anh cua 20 nguoi cho thiy hé
thdng do chung t6i dé xuét cho phép nhan dang
mat ngudi mot cach hiéu qua vé do chinh xac
trén 92%. Hon nira, y tudng cia viéc rut trich
khudn mit truéc khi biéu dién anh bang cac dic
trung khong d6i SIFT la rat can thiét vi néu chi
xt ly anh tho thi chuong trinh s€ hoan toan
khong théy duoc cac diém dic biét cua khudn
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mit va vi thé kha nang nhan dang sai la rat cao.
Chinh vi vdy, budc phat hién mat ngudi gop
phan cai thién tc do ciing nhu do chinh xéc cua
thuét toan nhan dang.

Trong twong lai, ching t6i thyc hién cac thuc
nghiém véi dit liéu anh nhiéu hon, cho phép
danh gia cac phuong phap nhan dang khac nhau
dwa trén ddc trung SIFT. Ngoai ra, cin phai st
dung cac chién lugc tao chi muc tao chi muc
cho cac tap dac trung SIFT, cai thién tde do tim
kiém lang giéng khi so khop trong co so dir liu
SIFT.
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ABSTRACT

In the recent years, estuary deposition and erosion due to hydrodynamics
changes are among the major problems of the Dinh An estuary, one of the
two river mouths of the Hau River in the Vietnamese Mekong Delta. Such
natural events are projected to be greater in terms of magnitude and
unpredictable in terms of time due to (i) the operation of hydropower dams
in the upstream section of the Mekong, leading to changes of flows regime
and sediment loaded patterns along the river, (ii) on-going and planned
projects of hydraulic construction to meet different water requirements of
agricultural land uses in the delta; and, (iii) sea level rise. In this study, a
two-dimensional hydraulic model (CCHE2D) is used to calculate to
hydrodynamic, deposition and erosion patterns in the Dinh An estuary. The
hydraulic component of the model is calibrated and validated based on the
flows measured in August 2012. The sediment transport component is
calculated according to the calculated data of hydraulic properties and
referenced sediment data (including: suspended sediment concentration,
transport sediment rate). The results obtained from this study will set the
stage for subsequent studies to calculate and predict deposition and erosion
rates for river systems in the Vietnamese Mekong Delta.

TOM TAT

Trong nhitng ndm gan day, boi ldng va xéi 16 la mét trong nhitng vin dé
chinh & cika séng Pinh An, mot trong hai cira séng ciia song Hdau ¢ dong
bang séng Ciiu Long. Qua trinh ty nhién nay dwoc dy bdo sé nghiém trong
hon va khéng thé dw dodn dwoc trong twong lai do: (i) xdy dung va vin hanh
cac dap thuy dién o thuong ngudn song Mekong, dan dén thay doi ciia ché
do dong chay va van chuyén tram tich doc bo song; (ii) cac cong trinh thiy
lot dang dwoc xdy dung va quy hoach dé phuc vu san xudt nong nghiép ¢
dong bang; (iii) myrc nweGe bién ding. Trong nghién ciru ndy, mé hinh thiy
liee hai chiéu (CCHE2D) duwoc sir dung dé xdc dinh dong thai dong chady, boi
lidng va x6i 16 & cita song Pinh An. Cdc thanh phan thity luc ciia mé hinh
dwoc hidu chinh va kiém dinh dua trén sé liéu do dac vdo thang 8 nam 2012.
Cdc thanh phdn van chuyén tram tich dwoc tinh toan dwa vao cdc dic tinh
thiy lyc va 6 lidu tram tich tham khao tir cac bai bao (bao gom: nong do
tram tich lo limg va vdn chuyén tram tich day). Két qua thu dwoc tir nghién
cuu ndy sé tao tién dé cho cdc nghién ciru tiép theo dé tinh todn va du bdo
boi ldng, x6i I6 cho cdc hé thong ¢ dong bang séng Ciru Long.
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1 GIOI THIEU

Song Hau la mdt trong hai phan luu cua
song Mekong, trudc khi d6 ra bién Pong, song
Hau chia thanh hai nhanh: Dinh An va Tran Dé
(Hinh 1). Ctra song Pinh An la mét trong hai
clra séng giit vai trd 16n trong phat trién kinh
té & viing ban dao Ca Mau (Hoa Manh Hung et
al., 2008). Tuy nhién, trong nhing nim gin
day vung ctra song Dinh An thuong xuyén xay
ra qué trinh bdi lang, x6i 16, va xAm nhap min
(Bui Hong Long & Tdéng Phuéc Hoang Son,
2003; Hoa Manh Hung, er al., 2008; Lé Anh
Tuén, 2010). Theo két qua nghién ctru tir anh
vé tinh tor nam 1989 — 2001, ctra BPinh An x61
106 khoang 4.5m/nim va bdi ling khoang
9.5m/nim (Nguyén Viét Thanh er al., 2011).
Trong twong lai gan, su gia ting cac hoat dong
phat trién & cac nudc thuong ngudn (vi du:
viéc gia tang lidy nuéc phuc vu cho néng
nghiép & ving dong bic Thai Lan, dy kién xay
dung cac dap trén dong chinh séng Mekong
thudc Lao va Campuchia) dugc du bao s€ lam
thay d6i ché d6 dong chay trén cac dong song
0 DBSCL. Bén canh d6, do anh hudéng cuia
bién ddi khi hau toan ciu nén nudc bién cb thé
dang 1&€n thém khoang 30cm vao nam 2050
(Bang 1) (B6 Tai Nguyén va Moi Truong,
2009). Chinh vi thé, viéc tim hiéu dong thai

>z

%

Bidn Déng
Vil Thai Lid Chi din
e

P—
o » 80 120

dong chay va xac dinh xu hudng bdi ling, x6i
10 14 can cir quan trong dé danh gia tinh 6n
dinh cua hé théng séng ciing nhu gbp phan giai
thich dong thai ngudn tai nguyén nudc mit
trén hé thong dong song (dudi tac dong cia sy
thay d6i cua dong chay thuong ngudn va dong
thai thily triéu) nham dam bao sy phat trién
bén ving cua ving, dic biét trong cong tac
quan 1y ngudn tai nguyén nudc mit.

Ngay nay, voi su tién bo cua khoa hoc may
tinh ciing v&i sy phét trién ciia ki thuat tinh
toan hién dai, cac mo hinh toan thuy luyc mot
chiéu (1D) d3 duoc xdy dung va tmg dung kha
nhidu trong viéc tim hiéu dong thai dong chay
& DBSCL (Tran Quéc Pat et al., 2012; Vian
Pham Pang Tri et al., 2012). Tuy nhién, céac
mb hinh thiy lyc mét chidu (1D) hién nay chi
dung lai & mic do tinh toan gia tri thuy lyc
trung binh ¢ timg mat cit duoc dua vao tinh
toan trong mod hinh va khong xét dén dong
chay ngang nhu trong md hinh thiy lyc hai
chiéu (2D) vi thé chua phan anh hét dong thai
dong chay. Do d6, viéc ttng dung mo6 hinh thuy
lwc 2D nham xé4c dinh dong thai dong chay, xu
hudng boi lang va x6i 10 & ving cira song la
can thiét dic biét 1a trong bdi canh co su thay
d6i dang ké cua diéu kién thuy vin ty nhién,
tinh hinh phat trién trén toan luu vuc song
Mekong va nudc bién dang.

Ciia Dinh An
M

Cira Tran Dé

Hinh 1: Vung nghién ciru - doan cira song Pinh An (cich cira bién khoang 7km)
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Bang 1: Muc nwéc bién dang (cm) & cac kich ban (B Tai Nguyén va Méi Truong, 2009)

Kich ban Céc moc thoi gian cia thé ky 21

2020 2030 2040 2050 2060 2070 2080 2090 2100
Thap (B1) 11 17 23 28 35 42 50 57 65
Trung binh (B2) 12 17 23 30 37 46 54 64 75
Cao (AIFD) 12 17 24 33 44 57 71 86 100

2 PHUONG PHAP NGHIEN CUU
2.1 Khao sat thuc dia

Thiét bi do k¥ thuat s6 ADCP (Acoustic
Doppler Current Profiler), thiét bj cam ung
(sensor) va hé théng dinh vi toan cu (Global
Position System - GPS) duoc st dung trong
chuyén di thuc dia tr ngay 23/08/2012 dén
ngay 31/08/2012. Thiét bi ADCP ding dé do
dac cit 16p dong chay bang song hdi am theo
hiéu tmg Doppler. Thiét bj nay duoc gin phia
bén ngoai than tau (Hinh 2) va duoc két ndi
v6i may tinh ghi nhén lai gia tri luu lugng va
d0 sau tai cac mit cat, van toc dong chay thong
qua phan mém Winriver II. Thiét bj cam tng
(sensor) dung dé do gia tri muc nudc dau vao
va gid tri muc nudc dﬁqg dé kiém dinh mé
hinh. GPS dugc dung dé xac dinh vi tri tai Hinh 3: Po dac thye dia xac dinh xéi 16/bdi ling
diém do dac va diém x6i 1& (Hinh 3). & gin cira song

Dit liéu do dac tr ADCP s€ dugc xur 1y tir
phin mém Winriver II, sau mdi lan xuat két
qua phan mém Winriver II s& cho ra két qua
Ivu lugng, d6 sau, va van tde dong chay cho
timg mit cét (Teledyne RD Instrument, 2007).

2.2 M6 hinh thuy lwve CCHE2D

Xac dinh dong thai dong chay va su thay
d6i hinh thai séng 14 qua trinh phic tap trong
song/kénh ty nhién va can c6 su hd trg cua céac
md hinh toan thich hop (Wu, 2007). M6 hinh
mot chiéu thuong st dung mé phong ca hé
thong song, trong khi mé hinh 2 va 3 chiéu
thuong sir dung mé phong chi tiét hon vé su
thay d6i dong thai dong chay ciing nhu su thay
d6i hinh thai ciia mot doan séng (Wu, 2007).
Bén canh d6, do han ché cua céc sd liéu duoc
thu thap theo chiéu thang dimg (tir mdt nudc
xubng day song), md hinh thuy luc 2 chiéu
thuong duge chap nhéan trong nghién ctu (Jia
& Wang, 1999). Hién nay, c6 mot s6 mo hinh
thuy dong luc c6 kha nang tinh todn mé phong

Hinh 2: Tau khio sat va cac thiét bi do dac
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van chuyén bun cat va dy bao su thay d6i hinh
thai song nhu: CCHE2D, Delft2D- River,
MIKE21C, TABS-MD va TELEMAC; trong
d6, mo hinh CCHE2D vira ¢6 thé md phong
dugc ban chat thuy dong luc hoc hai chiéu
(Langendoen, 2001) vira 1a phan mém mién
phi nén mo6 hinh CCHE2D dugc lya chon cho
nghién ctru.

M6 hinh CCHE2D cua truong dai hoc cong
nghé Mississippi 14 m6 hinh mé phong qua
trinh tmyen thuy lyc, chat luong nudc, chuyen
dong tram tich lo lung, dién bién long dan,
g6m 3 hop phan chinh sau (Hinh 4):

- M6 hinh tao luéi (CCHE2D Mesh
Generator): tao ludi gia tri trén h¢ toa do cong.

- Mb hinh sé6 (CCHE2D Numerical
model): tinh toan qua trinh thuy luc.

- M0 hinh giao dién d6 hoa (CCHE2D-
GUI Graphical Users Intreface): nhap cac
thong s6 mo hinh va s liéu do dac.

M4 hinh Tao Lwéi
(CCHE2D Mesh Generator)

Tao lroi

(CCHE2D numerical model)

Hinh 4: Thanh phén ciia mé hinh CHE2D

Cao d6 muc nudc tu do dugce tinh toan boi
phuong trinh lién tuc (PT1):

a(uh) d(hv)

— 0 (PT1)
ay

_|_

Phuong trinh dong lugng theo phuong x
(PT2):

MBS hinh giao dién d6 hoa
(CCHE2D-GUI Graphical Users Intreface)
Sé li¢u Xuit két qua
dauva
M hinh s6

14

ou ou ou __ __0n
6t+u6x+v6y_ g6x+

1 0(NTyy) a(hfxy)) _ Thx

h( ox T oy on + (PT2)
feorv

Phuong trinh dong luong theo phuong y
(PT3):

v v v o
6t+uax+v6y_ gay+

1 (a(’”yx) 3(hTyy)) Toy

h ox dy ph (PT3)
fCoru

Trong d6 n: cao d0 muc nudc (m); t: thoi
gian (s); h: d6 sau cot nudc (m); u,v : van tde
trung binh theo hai phuong x va y (m/s); f: hé
sO ma sat day; feor thong s0 Corilolis; Ty,
Txys Tyxs Tyy' ung suat Reynolds (N/m?); Tp,,
Tpy: ung suat tlep tuyen day

M6 hinh CCHE2D chip nhin su duy
chuyén tram tich trong hai 16p: 16p trdm tich
phia trén va 16p tram tich day phia dudi, trong
d6 dong tram tich trén chiém hau nhu toan bo
d6 sau dong chay h va dong trim tich ndm &
16p day c6 bé day kha nho §.

Sau khi phan tich theo chiéu sau, phwong
trinh chuyén tai bun cat lo lung c6 dang sau
(PT4):

[ =9C + - [U(h —
HC+ 2V (h = 9G] =
% gs(h - é) aCk] +

9 [ (h — )25k 4 95k
6y[85(h é) 6y]+ dx +

(PT4)

Phuong trinh lién tuc vat chat day (PT5):

d(Scpk) + 9qpkx

azbk
1—
zgqbk ) at ax + (PTS)
> = Ebk — Dy
0y



Trong do: Cy: néng do tram tich (kg/m’);
u,v : vn tbe trung binh theo hal phuong x va'y
(m/s); &: hé sé khuéch tan rdi cua tram tich;
&5t hé s6 phan tan bun cat; &: be day l6p bun
cat day; Ebk,Dbk ham so nguon mo ta qua
trinh x6i 16 va boi lang, p": d6 rdng; Tpx: nong
d6 trung binh cua tram tich tai day (kg/m3)
dbkx-dpky: thanh phan chuyén tai tram tich
day.

2.3 Phuong phap gidi cac phwong trinh
trong mé hinh CCHE2D:

Cac phuong trinh trén dugc giai bang
phuong phép phin tir hiéu qua (Efficient
Element Method). Phuong phap nay duogc goi
1a phuong phap phan tir hiru han dic biét, va
hé phuong trinh dugc giai trong hé toa do cong
(§,m), ung voi ludi cong tinh todn cta mién
thure.

Trong luéi cong mién tinh, cac thanh phan
van toc duoc giai tir phuong trinh déng luong
bang phwong phép sai phan hitu han so d6 an 9
nut theo khong gian va muc nudc duge giai tur
phuong trinh lién tuc trén phan tir lién két 4
diém (Hinh 5).Trong luéi cong tinh toan, thanh
phﬁn van tée duge bé tri tai nat ludi, muc nude
duoc b tri tai tAm 6 ludi nhu Hinh 6.

"

S

I .
= L6 9 it db
finh thénh

Ditntich A / ; .
phin vin toc

cua phan fi
| 4nit

N
N\
N

Phian it 4 it
de tinh mue
frde

Hinh 5: Ludi cong xen ké trong tinh toan u, v, z
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e Vantbe

) Muyec nuwéce

Hinh 6: Vi tri tinh toan thanh phin vén téc va
muc nuéc trong lugi tinh

2.4 Thanh lap mé hinh

Luéi tinh: ludi duge tao thanh gém 9000
nut phan bd doc mién ludi tinh dugce xac dinh
boi 30 6 doc theo hudng dong chay va 300 6
vuong goéc véi hudng dong chay.

Cao d6 day: thudt toan ndi suy cao do day
cia md hinh gdm 2 thuat toan: ndi suy ngiu
nhién (Random Database) va ndi suy tam giac
(Triangulation interpolation). Phuong phap ndi
suy tam giac duoc sir dung vi cho gid tri gan
dung voi gia tri thuc do.

Diéu kién bién tinh toan thity Iyc: bién trén
1a chudi gia tri luu luong (Q) thuc do tir 9 gio
ngay 30/08/2013 dén 3 gid ngay 31/08/2013;
bién dudi 1a chudi gia tri muc nude (Z) thuc do
tr 9 gio ngay 30/08/2013 dén 3 gio ngay
31/08/2013 (Hinh 7).

Diéu kién bién tinh toan bdi ling va x6i 16:
tai bién dau vao, thiét 1ap nong do tram tich 1a
0.25kg/m® va thanh phan cac hat tram tich lo
limg nhu Bang 2 (Eric Wolanski 1996); tram
tich van chuyén day 1a 0.034kg/m/s va phan
cac hat tram tich day nhu Béang 3 (Albers &
Lieberman, 2011; Eric Wolanski 1996;
Walling, 2009); thanh phan miu trim tich va
do rong nhu Bang 4 (Rijn, 1993; Zou Xue et
al., 2010).

Bang 2: Thanh phén trim tich lo Ling
Kich Thuéc

Thanh phan phén trim

(mm) (%)
0.00100 25
0.00425 75
0.12500 0
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Bang 3: Thanh phén trim tich day

Kich Thuéec Thanh phin phan trim
(mm) (%)
0.00100 0
0.00425 0
0.12500 100

Bang 4: Thanh phian miu trim tich

Kich thwée Thanh phin Do rong
(mm) phén trim (%)
0.00100 24.03
0.00425 48.26 0.8
0.12500 27.71

Budc thoi gian: Budc thoi gian dugc chon
trong tinh toan 1a 60 gidy, thiét lap thoi gian
cho diém quan sat 13 60 gidy c6 nghia 1a sau 1
gioy thi mo hinh s& lvu chup két qua lai mot 1an
tai diém quan sat, diung dé so sanh véi két qua
thuc do tai diém quan sat.

Hinh 7: Luéi, bién, cao do day sdng, mit cit
2.5 Hiéu chinh va kiém dinh mé hinh

Tinh toan thiy lgc: mdé hinh dugc hig¢u
chinh dya vao thong sb thuy luc thuc do tir 9
gid ngay 30/08/2013 dén 3 gid ngay
31/08/2013 bang cach thay d6i hé s nham
Manning’s n dya vao d¢ sau cdt nudc trong mo
hinh. Hé s6 nham 13 mot gid tri quan trong
trong viéc tinh toan trong kénh hé, c6 thé thay
d6i theo luu luong, do sau, dic diém ty nhién
va cAu trac cua kénh; hé s6 nham cua
song/kénh trén nén phu sa cia dong bang nim

16

trong khoang 0.02-0.05 (Chow, 1959). Duya
vao gia tri hé $6 nham cua d@)ng be"mg thuc hién
phuong phap thtr sai (Pham Thé Bao, 2009)
cho dén khi tim ra hé sb nham thich hogp cho
qua trinh md phong (gia tri md phong gan bang
gia tri thuc do). H¢ s6 nham duoc tinh theo
cach sau:

- Tai nat ludi ¢6 dd sau cdt nudc nho
nhat (hmin) & c6 hé s nham 16n nhit (N5 );
tai nat lugi c6 dd sdu cOt nudc 16n nhat
(hpmax ) 5& c6 hé sb nhdm nho nhét (n,;, ); cac
vi tri khac s& thay do6i tuyén tinh timg budc
(Wendt, 2008) theo cot nudc trong gidi han
[Nmin t61 Nyax] theo cong thic:

h;_h
N = Nyin + (Mpax — Npin) (hl&)

min hmax

Trong do: n;: hé s nhdm tai nut
I; Nyin, Nmax, hé s6 nham 16n nhat va nho
nhit; hinin, hmay : d0 sdu ot nude 16n nhét va
nho nhit; h;: d6 sau cot nudce tai nat thu i.

Sau khi hiéu chinh mé hinh dugc kiém dinh
bang théng sb thuy luc do tir 9 gio 30 phut
ngay 30/08/2013 dén 3 gio 30 phit ngay
31/08/2013.

Tinh toan x6i 16: trong mé hinh bdi x6i &
ctra song Pinh An c6 ba hé sé can quan tim do
1a: hé s6 phu hop cua tram tich lo ling a, do
rong cia mau tram tich p va chiéu dai ludi
tinh phu hop cua bun cat day L. Trong do
chiéu dai ludi tinh dugc tinh theo cong thic
sau (Qamar & Baig, 2012):

Ly = 3dgoDOT® = 3 % 0.125
3110.804%6 « 0.671%° = 32.644 (m)

Trong do:

1
D = dsg [—(p;}?‘gr = 0.125 *

1

[ (2650—1025)+9.8

5 —
1000*(1.004*10—6)2] = 3110.804

T 0.05pgd
T=_b_ PYdsgo

Tc 0.047+(ys—y)dso
0.05%1000%9.8%x0.125 — 0671

0.047%(25970—-9800)*0.125
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Trong d6: Lg: chiéu dai 6 ludi tinh phu hop;
dso: kich thudc hat trAm tich tai day; ps: ty
trong cla tram tich; pty trong clia nudc; ys:
trong luong riéng cua tram tich; y: trong lugng
riéng cua nudc.

Wu va Li (1992) d& nghi rang hé sb phu
hop ctia trim tich lo limg: a=1 cho truong hop
x6i 10 manh, @=0.25 cho trudng hop ling dong
manh va a=0.5 cho truong hop bdi ling va x6i
16 yéu. Do khu vyc ha luu séng Hau thuong
Xay ra qua trinh bdi ling (Nguyén Vin Lap et
al., 2000; Zuo Xue et al., 2012) nén hé sb
a=0.25 duogc lya chon dé tinh toan qué trinh
bdi ling va x6i 16.

Theo nghién ciru ctia Xue ef al. (2010) tram
tich lo limg & cira song Pinh An c6 d¢ rong
cao va thanh phan tram tich chi yéu 1 sét, bun
va cat. Sy boi ling cia cac thanh phan tram
tich trén c6 do rong khoang 0.8 (Rijn, 1993),

do d6 trong m6 hinh nay s€ sir dung gia tri do
rong 0.8 cho mod phong.

3 KET QUA VA THAO LUAN
3.1 Két qua tinh toan thiy lwc

M4 hinh dugc hiéu chinh thiy luc thong
qua viéc thay d6i hé sO nham thay Iluc
Manning’s n, voi hé s6 nham thuy luc nam
trong khoang 0.018-0.03 cho két qua muc
nudce tai diém quan sat phi hop véi két qua

thuc do (Hinh 8 A); két qua hiéu chinh hé s6
nham nay phu hop véi cac két qua nghién ctiru
truéc ddy cua Nguyén Thanh Tuu et al.
(2013), Truong Thi Yén Nhi (2013) va Lam
My Phung ef al. (2013). Két qua kiém dinh mo
hinh cho két qua kha tot voi hé sb Nash
Sutcliffe NS=0.978 gin bing Icho thiy do
chinh xac két qua moé phong (Hinh 8 B). Nhu
vy, mo hinh duoc thiét 1ap voi bo thong sb da
kiém dinh 1a dang tin cay.

157 m
1 .
0.5 A o
O T T T I..l.
0.5 9:00 3:00
-1 1 «J Thoi gian
-1.5 -
=== Thyc do °°°° Mo phdéng

e Thuc do

eeee Mo phéng

Hinh 8: Muc nuéc thwe do va md phong tai diém quan sat

Van tdc dong chay (Hinh 9) tai mat cit 2
(Hinh 7) cho két qua tai thoi diém 18 gid c6 xu
hudng ting dan theo d¢ sau didu nay phu hop
nghién ctu trudc day cua Lane ef al. (1999).

17

Dua vao két qua kiém dinh va sy thay d6i van
toc trén ting phan doan cua dong chay cho
thdy mo hinh c6 thé ap cho tinh toan boi ling
va x0i 1.
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Hinh 9: Van toc dong chay tai mit cit 2

3.2 Két qua tinh todn boi ling va x6i 1&

Két qua tinh toan bdi ling va x6i 16 tai mat
cit 1 (Hinh 7) cho thiy sau thoi gian mé phong
6 sy x0i 16 bo trai cu thé 1a 1.8 x 10°m (Hinh
10) ; tai mat cat s6 3 (Hinh 7) 1a 2.1 x 10°m,
bdi ling long dan séng 1a 8.5 x 10°m (Hinh
11). Sy x061 16 bo trai tai hai vi tri mat cit 1 va

3 phu hop v6i diém xac dinh x6i 16 bd trong
chuyén khao sat thyc dia (Hinh 3). Xu hudng
bdi ling gin cira song tai mat cat s6 3 pha hop
v6i két qua nghién ctru trude day cua Xue et
al. (2012).
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4 KET LUAN

Boi ling va x6i 16 1a tinh trang chung cia
cac cira song ven bién PBSCL véi quy mod
khong gian va thoi gian khac nhau. Két qua
tinh toan cho thiy vung ctra Pinh An c¢6 xu
hudng bdi lang gin cira song va x6i 16 doc boy
trai.

Qua nghién ctru cho thdy mé hinh thay luc
hai chiéu (CCHE2D) cho két qua mo phong
thity luc c6 do tin cdy cao va c6 trién vong tng
dung cho nhiéu vung khac nhau phuc vu
nghién ctru khoa hoc. Tuy nhién, do han ché vé
thoi gian va sd liéu do dac, nghién ctru nay chi
moé phong trong thoi gian ngan nén chua phan
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ABSTRACT

We present in this paper the design and implementation of an
autonomous in-space display system that is able to display digital
images stored in computer using water drops. This concept is realized
by exploring the ability of controllable solenoid valve. The system
consists of two main components. The first is an array of nozzles
equipped with controllable solenoid valve hanged up high producing

Water curtain, water display, water Drop, water drops and creating a display surface. The second is embedded
water bits, water control, control,solenoid software that processes the digital image and issuing control signal to

valve, bitmap image processing,

turn the solenoids open/close with respect to the binary values of
pixels.

TOM TAT

Chiing 16i trinh bay trong bdi bdo nay thiét ké va thuc hién mot hé
théng hién thi trong khéng gian doc ldp cé kha ning hién thi anh sé
dige luu triv trong mdy tinh sie dung giot nwée. Y tuwong ndy dwoc
thure hién bdng cach s dung kha nang diéu khién cia van dién tir. Hé
théng bao gom hai thanh phan chinh. Pdu tién la mét mang cdc thiét
bi voi phun voi van dién tir diéu khién dwoc treo lén cao tao ra giot
nwoc va tao ra mot bé mat hién thi. Thit hai la phc?n mém nhung xuw ly
danh s6 va phat tin hiéu diéu khién @é mé / dong cdc van solenoid img
V0i cdc gia tri nhi phdn cua diém anbh.

I. INTRODUCTION

create visual effects. These disadvantages make
them unsuitable to exhibit in a public space.

It is desirable to transfer digital visual
information, i.e. images and videos, into
physical-touchable display for not only virtual
reality but also decoration purposes [1] [2]. Some
previous works, such as [2] [3] [6] to name a few,
have been conducted to realize this goal using
water drops discharged from nozzles in
replacement of pixels. The resulted display is not
limited to two-dimension by arranging the
nozzles into an array [2] [5], three-dimensional
visual information is also possible using a matrix
of nozzles [1] [3] [6]. However, these systems are
quite cumbersome and typically rely on an
external device, i.e. projector, to project visual
information into continuously water drops to

21

In this work, we propose a new concept and
develop a prototype system which is to display
digital visual information into space by filling
space with small water drops. This concept can
be distinguished from the previous work by that
the water drops will display the information
themselves and an external projector is not
necessary anymore. To do this, we additionally
use controllable solenoid valves [4] associated
with the nozzles and an embedded software to
control the array of solenoid valves to regulate
the water drops falling from a tank to display
visual information on the display plane. For
simplicity, let us consider a binary image whose
pixel values are 0s or Is. In order to transform
this image into space, we scan the image line-by-
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line bottom up and switch the controllable
solenoid valves on/off respective to the value of
pixels. As a result, the image will be displayed by
the discrete water drops on the display surface. A
simulated result of this system can be seen in Fig.
1. In general case, there exist standard image
processing algorithms to convert color images
with different color depth and formats into binary
images. This autonomous system can be
significantly smaller in size and can be exhibited
in a public space. The audience can feel as if the
virtual space and real space exist together
completely.

Fig. 1. A simulated result of in-space display using
water drops

microcontroller

control bus

II. HARDWARE DESIGN

The overall design of the system is illustrated
in the Fig. 1. The key components of the system
are described as below:

Nozzles and solenoid valves. The nozzles,
each of which is attached with a controllable
solenoid valve, are arranged in an array as in Fig.
5. The solenoid valve is an electromechanical
device used for controlling liquid or gas flow [4].
It is controlled by electrical current, which is run
through a coil. When the coil is energized, a
magnetic field is created, causing a plunger inside
the coil to move. Depending on the design of the
valve, the plunger will either open solenoid valve
or close the valve. When electrical current is
removed from the coil, the valve will return to its
de-energized state. Fig. 3 exhibits a typical
solenoid valve and its design principle. The
distance between two consecutive nozzles is 3
centimeters. As expected, this distance is smaller,
the resolution of the display is better. However,
this distance is limited by the size the solenoid
valve.

water pipe

pump

5> 5> > 5 >

display
-+ —"  plane

water

I/

tank

Fig. 2. Overall design of the autonomous in-space display system
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Fig. 3. (a) Principle of controllable solenoid valve.
(b) Appearance of a solenoid valve

Processing and controlling system. This
system is the “brain” of the system. It consists of
a microcontroller and control line connected to
the solenoid valves. The microcontroller is in
charge of digital image processing (i.e. scaling,
color-to-binary conversion, image scanning) and
issue control signals transmitted by the control
line to each solenoid valve. We use the well-
known Atmel ATmegal6 [7] in this design since
it has been proven powerful and robust.

Control circuits. Since the control signals on
the control line are at low voltage while the
solenoid valves require higher voltage to be
triggered. Therefore, to drive the control signals
to control the states of solenoid valves, the
signals need to go through an amplifier. We use a
power amplifier circuit using power MOSFET
IRF540 [8] for this purpose. Additionally, a bit-
shifting 595 circuit is also needed to shift the bits
encoding pixel values to the amplifier. Design of
these two circuits are shown in Fig. 6 and Fig. 7.

Display plane. The display plane is created by
the water drops falling down from the nozzles
associated by a solenoid valve. In order to create
a water drop, a solenoid valve needs to change its
state according to the chain close-open-close in
an appropriate time period which is depended on
the control signal issued by the microcontroller.

III. SOFTWARE IMPLEMENTATION

The basic processing flow of the embedded
software on the Atmel ATmegal6 is shown as in
Fig. 4.

The input is an arbitrary digital image which
is converted into binary image where the value
of each pixel is 0 or /. In order to accomplish

S

1=

23

this, the color image will be firstly converted
into grey-scale image following (1):

I1=03xR+0.59xG+0.11xB

(1

Arbitrary
image

Color-to-binary
conversion

Binary
image

Bottom-up control signals
line scanning ’

Fig. 4. Processing flow of the embedded software

where R, G, B are the values of red, green, and
blue channels of each pixel respectively whereas
I is the intensity of the resulted pixel.
Consequently, the grey image is converted into
binary image using thresholding technique. That
is, if the intensity value of a pixel is greater than
given threshold, it will be set to black (1);
otherwise, it will be set white (0).

Afterward, the image is scaled into a
compatible size so that its width in pixel equals
to the number of solenoid valves. This step is
essential since each solenoid valve will be
responsible for only one pixel. It means the state
of each solenoid valve will be set to close/open
respective to the value 0/1 of the corresponding
pixel.

Finally, the program will scan the resulted
binary image row-by-row bottom-up. At each
scan, based on the value of the current row of the
image, the control signals will be issued and sent
over the control line to the array of solenoid
valves. The pixels of /s will open the solenoid
valve to let the water flow through. On contrary,
the pixels of 0s will close the corresponding
solenoid valves.
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(b)

Fig. 5. (a) Plastic water pipes connects metal water pipe to solenoid valves, (b) Binding of nozzles and
solenoid valves.

49 10
ConneHs canNts
T e
MrEE o b1 %01 %cz J—cs +c4 %cs J—a J—CI J—cs
iﬁsg i ﬁé e o ko 0 o [ B e R
B ire []Rd
T a:
TEM:
s
gs
BT B 1) B 1) %l | B =1 %l | Kl =13 F B =1 %l |k =13 RN =13 #l B =13
='{u ap = ® ED_ =l o ED_ =l o ED_ I .- EIC .- E30 ] =l o El:l_
5t 5 BR[| (523 EB[Ga| [3% 5 EE[Sa||3® 3 ER[Mle| (3885 EE[Na| (3835 EE|Ma| (385 EE[la (525 EE[lia
. =i - T - aer | |5 B ol - o - e I 7 I

STRaEES" : : T - £
] | | \ \ \ \ |
CONN-HID 43 Jg 45 Jg J7 Jg

foun 205 Sod Sod S Sos 208
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IV. RESULTS

We designed and implemented a system of
192 solenoid valves. Some results of this system
can be seen as in Fig. 8 to Fig. 10. Beside digital
images, drawings with text with different fonts
can also be displayed because they can be
converted into binary images easily.

A key parameter that needs to be determined
so that the image can be properly displayed is the
delay between two consecutive rows of the
image. If the delay is so small, the water image
will be shrinked vertically. Conversely, too long
delay will cause the water image stretched out.
Our experiments show that a delay of 50 ms is a
good choice.

As expected, the system works well with the
simple images, such as those one in Fig. 8 and
Fig. 9, while complicated images with much
details sometimes yield unexpected results. Fig.
10 shows one of such images. However, this is
long-standing shortcoming of image processing
algorithm, not the system itself.

Fig. 8. Mitsubishi logo

VA \
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Fig. 9: “B” letter is displayed on water curtain
clearly

Fig. 10. Complicated images with much details
sometimes yield unexpected results

V. CONCLUSION AND FUTURE WORK

In this paper, we introduced the concept of an
autonomous in-space display using water drops
and developed a prototype of its. By controlling
solenoid valves the induced water drops can
display visual information itself freeing the
system from an external device such as projector
and making the system suitable for exhibition in
public space. In the future, we will find a solution
to shorten the distance between two consecutive
nozzles which will lead to better resolution.
Appropriate placement of light source to improve
the contrast of the display is also worth
investigation. Last but not least, in order to
enhance the usability of the system, an user



HOoi thao toan quéc vé CNTT nam 2013 — Truong Pai hoc Can Tho

software on mobile devices that allows users
choosing and manipulating images, text and
drawings to display would be absolutely useful.
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ABSTRACT

Three ecological zones such as fresh, brackish and saline water were
distinguished in the coastal area of Soc Trang province. The objective of this
study was to evaluate the soil salinity and some selected soil properties to
provide the basic data for STELLA model to predict the soil sodification.
Based on the experiments that were carried out on three ecological zones of
Soc Trang province, the study was done by soil sampling in 5 times from the
dry season 2006 to dry season 2008 on three rice fields and nine shrimp
ponds of three shrimp systems: shrimp-rice,; extensive shrimp and intensive
shrimp in one and two shrimp cycles. Running model showed that the
sodification process will be continued with high ESP values up to 85% in
extensive and intensive shrimp systems while lower in shrimp-rice systems
(17%) in the dry season 2015. STELLA model was an effective simulation to
predict sodification process and support make decisions for better
management of rice and shrimp systems.

TOM TAT

Viing ven bién tinh Séc Trang dwoc chia thanh ba ving sinh thai ngot, lo va
man ro rét. Muc tiéu nghién ciru cua dé tai nham déanh gid sw man hoa, dac
tinh méi trwong ddt dé dw dodn kha nang sodic hod trong dat cdc mé hinh
canh tac qua swr dung moé hinh STELLA. Trén co so cdac thi nghiém trén 3 viing
sinh thdi ciia tinh Séc Trang duwoc thuc hién, nghién ciru nay da tién hanh qua
5 dot thu mau ddt tir miia khé nam 2006 dén mita khé nam 2008 trén ba rugng
lua canh tac hai vu va ba vu, chin ao nuéi tom trén ba hé théng Tom — lua,
Tém qudng canh cdi tién (QCCT), Tém bdn tham canh/tham canh 1 va 2 vu
(BTC/TC). Két qua dir bdo tién trinh sodic hod trong ddt cho thdy ddt & cdc
mo hinh nudi tom da bi sodic hoa, dat sé tié}) tuc bi sodic voi gia tri ESP
(Exchange Sodium Percentage) ting cao dén khodng 85% vao mia khé nam
2015. Riéng mé hinh tém- lia, tién trinh sodic hod cé phdt trién chdm hon,
tiang dén khoang 17%. M6 hinh STELLA la cong cu hitu hiéu dé mé phong
qud trinh sodic héa trong dat theo thoi gian hé tro cho cdc quyét trong viéc
quan ly va canh tac lua, tom.
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1 GIOI THIEU

Mo hinh héa va mé phong duoc sir dung rat
rong rai trong khoa hoc ky thuét va khoa hoc
quan 1y, cong nghé thong tin dd co6 bude tién
nhay vot nén k¥ thuat mé phong dugc phat trién
lén mot mirc cao hon, phong phu hon (Nguyén
Cong Hién va Nguyén Pham Thuc Anh, 2006).
Mo hinh giup chung ta hiéu rd dong thai cua
cac tién trinh trong thé gidi thuc qua mé phong
v6i vi tinh va dugc don gian hoa, dugc gia dinh
dé tao nén tinh cach hoat dong cua mot hé
théng Cac phan mém st dung trong m6 hinh
hoa da duoc su dung rong réi dé giai quyet
nhitng théng s cho tién doan twong lai. Phan
mém STELLA 8.0 (Systems thinking in an
experrimental learning lad with animation) la
mot chuong trinh m6 phong v6i phuong phap
lap trinh bing su két nbi cac biéu trgng da
duoc tmg dung rat thanh cong trong nhiéu tng
dung thuc tién dé wéc doan trong thoi gian dai
v6i diéu kién mo hinh da dugc tham dinh tinh
chinh xac v6i cac thong sb dua vao (Ngd Ngoc
Hung, 2008).

Tinh chat hoa hoc cua dat man, dét sodic hoa
gy anh huong bat lgi cho cdy lta phat trién 1a
ham luong Na hoa tan cao trong dung dich dit
va Na cao trén phirc h¢ hap thu (ESP >15%) 1a
mot trong nhing tré ngai chinh ctia dit canh tac
& Viét Nam, xay ra cho cic ving ven bién cia
ddng bang (VS Thi Gwong, 2003). Tién trinh
sodic hoa dat ven bién anh huong nhiéu dén co
cdu san xuét cdy trong va nudi thiy san cia
vung ven bién tinh Séc Tring véi 72 km bo
bién chay doc theo Bién bong da lam anh
hudng dén nhiéu mat kinh t& x3 hoi cua tinh
(Nguyén Hiru Kiét, 2007). Vi thé, dic diém moi
truong dat, su sodic hod trong dat va mdi quan
hé cua cac yéu t6 nay trong h¢ thong canh tac
tom-laa, tom quang canh cai tién, tom ban tham
canh, tham canh can dugc nghién ciru dé theo
doi va dy doan giup lanh dao dia phuong nim
tong quan vé hién tai va tuong lai tién trinh
nhiém mén dé c6 cac bién phap quy hoach va
quan 1y cho phu hop trong sir dung dit dai.

Theo Lé Quang Tri va V6 Thi Guong (2006)
ddc diém vung nghién ctru theo Hinh 1 nhu sau:
Vung I: La vung c6 hé thong dé bao c6 nudc
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ngot quanh nim dé phuc vu san xuat. Tuy nhién
ving nay c6 mot phﬁn dién tich bi nhiém man
nhe nén dugc chia thanh hai ving: Vung ngot la
va nhiém min nhe Ib; Viing II: Do anh huéng
cua thoi gian man, hién trang st dung va diéu
kién dit khac nhau nén ving nay dugc chia
thanh 02 vung phu la: Vung Ila gian man tr
01/1- 30/4 va vung IIb mdn sém hon khoang
thang 12 dén thang 5 nam sau; Vung III: Pay
1a viing bi nhiém min quanh nam.

2 PHUONG PHAP NGHIEN CUU
2.1 Phwong phap thu miu va phan tich dit

MObi mé hinh canh tac duge bd tri thi nghiém
lap lai 3 lan theo mdi vung sinh thai chinh
(Hinh 1) va tién hanh thu mau dat ¢ do sau 0-
20cm. Cac dot thu mau dugc thuc hién theo
thoi gian nhu sau:

Pot 1:Gitta vu tom 1; sa !ﬁa vu 1; Tém-Lua
gitra vy tom (T4,/2006), cuoi mua kho.

Dot 2 Cubi vu tom 1; sa lta vu 2 (T9/ 2006),
gilta mua mua.

Dot 3: Pau vu tom 1 (T,3/2007), gitta mua kho

bot 4: Cubi vu tom 1 nam 2007 (T 9/2007),
cuoi vu lua He Thu, gitta muia mua

BQtWS: Pau vy tom 1 (T 4/2008), gitta mua kho,
chuan bi sa lta

- EC: Can 10g dat pha voi 25 ml nuéGe cét theo
ty 1€ dat, nude 1:2,5 do bang may WTW.

- Na' trao doi: duoc do bang dung dich trich
BaCl, 0,1M trong mau dit bang may hép thu
nguyén tir. Str dung dung dich CsCl dé giam sy
tuong tac ion.

- Kha ning trao ddi cation ciia dat (CEC: Cation
exchange capacity): Xac dinh CEC bang dung
dich trich BaCl, 0,01M khong dém (Houba et
al.,1995). Mau dit duge bio hoa véi dung dich
BaCl,, nghia 1a trong phirc hé hip thu chi c6
cation Ba>" Sau d6 cho MgSO, da biét nong do
vao. Tat ca Ba®*" hién dién trong phac hé hip
thu duoc trao ddi voi Mg?* va két tia thanh
dang kho hoa tan BaSO,. Chuin do Mg®* con
thtra trong dung dich s€ tinh toan dugc luong
Mg?* héap thy va tinh dugc tri s CEC.



- Theo V& Thi Guong (2001), phan trim natri
trao d6i ESP (Exchange Sodium Percentage)
dugc tinh toan dua trén co so kha nang hap thy
cation ctia dit (CEC) va Na trao d6i theo cong
thirc.
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+

ESP (%) = V¢
CEC

x100, trong do:

Na" (meq/100g); CEC (meq/100g)
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Hinh 1: Ban dd phan ving sinh thai va vi tri 12 diém nghién ciru

2.2 Phuong phap dy doan sy sodic héa bing
phan mém STELLA

Theo Ngé Ngoc Hung (2008), V1ec xdy dung
cac luge dd vong lap nhan qua la can thiét trong
xay dung mo hinh. Viéc chuyén tir luge dd sang
mo hinh may tinh bao gom:

- Khéo sat dac tinh va vai tro cta cac bién trong
mo hinh.

— Chuyén tir luge d6 vong 14p nhan qua sang
luu d0, c¢6 5 kiéu bién hé théng (system
variables) dién hinh: Bién tinh trang (state
variable), bién tdc do (rate variable), bién cb
dinh (constant variable), bién trg (auxiliary
variable), bién ngoai sinh (exogenous variable).
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Dit liéu dit ddu vao ctia méd hinh dugce thu thap
vao 5 thoi diém tir miia kho nam 2006 dén mua
kho nim 2008 bao gdém cac chi tiéu danh gia
muc do man hoa cua dat theo thoi gian nhu: do
min trong dét, lugng mua (chia theo miia mua
va mua kho), ti I¢ natri tich luy, ty 1€ natri ria
troi, s6 vu nudi tom trong mot nim, khoang
cach tir ving khong nhiém min dén ving nhiém
man ¢ tang dat 0-20 cm. Nhimg yéu t6 nay tac
dong 14n nhau tao nén mot chudi mic xich chat
chg, hinh thanh cac mdi quan hé trong mé hinh
dé mo phong su sodic héa cua dat qua tri s6
cudi 12 ESP theo chu ky mua mua (thang 5 dén
thang10) va mua kho (thang 11 dén thang 4
nim sau) tr mia khé nim 2008 dén mua mua
nam 2015.
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Su Sodic hoa cua dat phu thudc vao rit nhiéu
yéu t6 va nhiéu mdi quan hé phuc tap. O méd
hinh nay viéc mé phong chu yéu dua vao cac
yéu t6 anh huong dén natri trao doi tich Iuy
trong dat, va chi tiéu CEC trong dat dé tir do
quan sat ESP cuia dit trong mé hinh. Cu thé cac
mdi quan hé nhu sau:

- Viéc du bao sy Sodic hoa dya trén chi sé cua
ESP trong mo hinh. ESP=(Natri trao di tich
luy/CEC)*100, dua vao cong thirc tinh ESP cho
thdy natri trao d6i va CEC 14 hai yéu t& anh
hudong dén ESP, mot trong hai yéu t6 nay thay

Hinh 2: Luu d mdi quan hé cac
bién ciia hé thong mé phéng sw
sodic héa trong dat

3 KET QUA NGHIEN CUU

3.1 D) min va tong sé6 mudi tan trong dat
P06 man trong dét thé hién qua tr; sb EC cua dat
dugc trinh bay ¢ Hinh 3 cho thay dat canh tac
loa c6 d6 man thap dudi ngudng gy hai cho
cay trong. So véi dat nudi tdm, do man trong

d6i s& dan dén ESP thay ddi. CEC la bién cb
dinh (constant variable), 1a sb lidu thuc té duoc
dua vao md hinh. Natri trao ddi tich luy s& 1a
bién tinh trang (state variable).

- Natri trao ddi tich luy phu thudc vao natri trao
ddi va sy rira troi natri trao ddi. Natri trao ddi
tich luy tang khi lwong natri trao ddi nhidu hon
natri rra tréi va nguoc lai. Hai bién natri trao
ddi va natri trao ddi rira troi 14 hai bién toc do
(rate variable). Sy lién quan céac chi tiéu danh
gia sy sodic hoa trong dat & cac mo hinh duoc
trinh bay trong Hinh 2.

O

HGuong ESP

gt trao doi tich luy

e

Matri trao doi rud4roi

Ty Iz natrifrae dai rua trei

Luong mua

d4t nudi tdm cao nhat & mé hinh tdm mot vu va
2 vu, 5-6 mS/cm. Dién bién do min theo thoi
gian, m6 hinh tom lta c6 do man cao trong gitra
mua mua 2006 va 2007. Két qua nay cho thiy
can c¢6 du luong mua dé rira min cho canh tac
laa. Dat nudi tom modt va hai vu thudce vung
sinh thai ITI ¢c6 d6 min cao nhat (4-6 mS/cm).

Hinh 3: P$ min dét lia va dat
nudi tom & tang mat 0-20cm

2Lda, 3 Lua
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Tém- Laa

m4.06
09.06
03.07
@9.07
m4.08

Tém QCCT
Mé hinh

TomBTC/TC TomBTC/TC
1vuy 2vuy
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Toéng s6 mudi tan trong dat laa bién dong cho thiy dat bji man hoa sau thoi gian duogc
trong khoang 0,8-2%o, trong khi tong mudi tan chuyén sang nuoi tom. P§ man trong dat nuoi
trong dat nudi tom rat cao 8-11%o (Hinh 4). O tom mot vu va hai vy cao phu hop cho sy phat
mo hinh téom lua, theo thoi gian, tong mudi hoa trién cua tom, chan dat man cling gitp duy tri
tan trong dat cling cao. Can c¢6 du lugng nudc dd man thich hgp cho sinh truéng ctia tdom nhat
ngot rira man cho lua phat trién tot. Két qua nay la vao mua mua.

14.0
120 -
c i —
S 100 b 4.06
2 z ] i
Hinh 4: Tong muoi hoa tan trong 2 8.0 09.06
tang mit (0-20cm) dat lua va dat g 6.0 03.07
nudi tom §, 4.0 - 09.07
8 20 - I m4.08
0.0 - T : .
2L0a,3 Toém-Loa  Toém Tém Tém
Laa QCCT BTC/TC1 BTC/TC2
M6 hinh wi w
3.2 Su sodic héa trong dat theo thoi gian qua ba mua kho, mirc d6 sodic

ho4 cang ting cao, cao nhit vao mua kho nim
2008. Vi mirc d6 sodic hoa trong dit cao nhur
thé, néu can thiét chuyén ddi trd lai canh tac lua
s& rat kho thyc hién vi can thoi gian rat dai va
c6 bién phép cai tao dat. Nhin chung dat rat kho
rira man dé c6 thé chuyén sang canh tac nong
nghiép. Riéng ddi voi déat canh tic lua- tom
trong vung sinh thai II, tuy dat bj nhiém man
trong mua kho, vao thoi gian nudi tom (4/2006)
dét tﬁng mit van chua bi sodic hoa (ESP
khoang 12,2%) c6 1& nho dat dugc rira mian va
tréng lua trong miia mura.

Trén co so xac dinh lugng Na trao d6i va phan
tram Na trao doi trén phirc hé hdp thu (ESP)
trong déat, nhom dat canh tic laa ¢ ving sinh
thai ngot c6 ESP thip, dudi ngudng chuyén
thanh d4t man sodic trong nim 2006 va 2007.
Tuy nhién qua phan tich dit trong mua kho
2008, ESP da vuot trén ngudng dét bi sodic. Co
thé c6 sy xAm nhiém man trong mua kho & khu
vuc ndy. Dat nuéi tom mot vu va hai vu thude
vung sinh thai IT va ving sinh thai III déu c6 trj
s6 ESP vuot trén ngudng 15 (Hinh 5). Pat nubi
tom & viung 3 c6 ESP rét cao, 75%. So sanh

90

75 4

60

S @ 4-06

N . . /4 o 45+ -
Hinh 5: Su sodic ho4 trong dat @ ® 9-06
tang mit nuéi tom (0-20cm) 30 4 o 3-07
0907
15 408

Lua | Toml Tomll
Vung
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3.3 Két qui md phéng sw sodic héa dat
trong cac m6 hinh canh tac theo thi gian

3.3.1 Mo hinh hai va ba vu lua

Bién tbc d0 natri trao dbi phu thugc vao ty 1€
natri trao doi tich luy, ty 1€ natri trao doi tich

Hinh 6. Luu dé mdi quan hé cac
bién ciia hé théng mé phéng sw
Sodic héa trong dit canh tac hai
va ba vu lda

Két qua mo phong gia tri ESP duoc trinh bay
qua Hinh 7 bidu dién din bién thay d6i ciia ESP
tai ving trong lua trong 16 mua ké tir nam 2008.
Vao mua kho nam 2008 gia tri ESP = 14% va c6
xu hudng vugt qua ngudng sodic hda vao mua
kho ndm 2014 (ESP = 16%).

Qua d6 thi duong biéu didn ctia mé hinh mé
phong cho thiy ESP c6 sy ting giam theo chu
ky muia, mua mua ESP ¢6 xu hudng giam so voi
muia kho do Na* trén phie hé hip thu duoc trao

1: ESP %

Aereanacaaaaoenaaan

Hinh 7: Két qua mé phéng sy
Sodic hoa trong dat canh tac lua

iy cia dét thi phu thudc vao mirc do nhiém
man cua dat.

Qua Hinh 6 cho thiy su lién quan céc chi tiéu
danh gia mic d§ man hoa trong dat & mo hinh
canh tac hai va ba vu laa.

9. b

Natri trao doi rua'troi

Ty le natr frao doi rua troi

khoang cach den
khu wue nhiem man

Luong mua

d6i va rira troi, chu ky d6 e 1ap di lap lai ting
vao mua khé va gidm vao mua mua. Sy nhiém
man phy thudc vao khoang cach dén vung
nhiém man. Diéu nay chimg t6 ¢6 sy tham lau
man tir ving nudi tom dén ving trong lua, néu
viéc ngdn man triét dé thi ESP s& giam dan qua
rira man trong nhirmg mua mua. Nguoc lai néu
khong chu dong dugc viéc ngdn méan nhimng
ving canh tac lia gan ving nhiém min s& co
xu hudng dat bi Sodic hoa.

2: Mguong sodic hoa

hai va ba vu f




Hoi thio quéc gia vé CNTT nam 2013 — Trieong Pai hoc Can Tho

3.3.2 Mo hinh Tom- Lua

Hinh 8: Luu d mdi quan hé cac
bién ciia hé thong mé phéng sw
Sodic hoa trong dat canh tac Tom-
Iua

O mb hinh niy cac mdi quan hé ban dau ciing
gidng nhu & mod hinh canh tac lta, CEC va natri
trao d6i tich Iy 1a hai yéu t6 anh hudéng chinh
dén ESP. Natri trao d6i tich liiy 1a bién chiu anh

Z[fJ=10000000000000000003p0000000000000660003pEEE00EEEA00AEE00GAEENE0AA000AEE00AAAEA00AEE00AAAAE00G

Su lién quan cac chi ti€u danh gid mirc d6 man
hod trong dat & mo6 hinh Tém-lua trinh bay
trong Hinh 8.

Ty le natr thao dai tich luy

Ty le natridmao doi nua troi

hudng bdi su tich lly natri va su rira troi natri
trao d6i. Hai bién toc d6 natri trao ddi va natri
trao doi rira trdi ciing thanh 1ap tuwong ty nhu &
mo hinh canh tac lua.

2: Hguong sodic hoa

1: ESP %
Hinh 9: Két qua md phong sy
Sodic hoéa trong dat canh tic Tom- 15412
lia 1
il
Mua khé 2008

Két qua md phong qua Hinh 9 dién bién trén dd
thi cho thay vao thang 4/2008 (mua khd) twong
tmg v&i dau vu tom cd6 ESP=14% dudi ngudng
Sodic, dén mua mwa 2008 ESP d3 giam hon so
v6i dau mua, ESP= 9% do giir nudc ngot canh
tac lua, tong quan cua do thi thi mic ESP ting
va giam theo timg mua va phu hop véi thyuc té
s6 liéu phan tich truée d6. ESP ctia md hinh tom
lta vao mua kho nam 2010 d3 vugt ngudng
Sodic, ESP 1én d&én 16%. Tt mua kho nam 2011
dén nam 2015 ESP c6 xu hudng gia ting va di
vuot ngudng sodic hoa.

Mua 2009

33

Khé 2011 Mua 2012 Khé 2014 Mua 2015

3.3.3 M0 hinh tém qudng canh cdi tién

Qua Hinh 10 cho thiy céu tric cia mé hinh
tom quang canh dugc dat trén co s¢ ciia md
hinh tom laa, sy lién quan cac chi tiéu danh gia
muc d0 man héa cua mo hinh tom quan canh
twong ty nhu & mo hinh tom laa.

Két qua mo phong qua Hinh 11 cho thdy thiy
vao thang 4/2008 (mua khd) tuvong tmg v6i dau
vu tom dit da vuot ngudng Sodic, gia tri ban
dau ctia mo hinh ESP= 48%. Trong nhiing mua
tiép theo ESP tip tuc ting nhe va dat gia tri
khoang 60% dén mua kho nim 2015.
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O

NGuang ESP

Matritrao doi tich oy
Hinh 10: Luu (jl(“) moi quan hé cac R
bién ctia hé thong mo phéng sw
Sodic héa trong dét canh tic Tém
quang canh ci tién

Matri trac doi ruaroi

Ty le natr tfae doi tich luy

Ty le natrfrao doi rua troi

Luong mua

1: E5F ks 2: Mguong sodic hoa
[[fl=qoccccosa00c00csanagpoaaanaassaaanaasoagpaEanaaaaEEaE0aRAAELPERARR0EER0ARR0ER00RRE0EE00R000E000000GE

Hinh 11: Két qua mé phéng sy
Sodic hoa trong dat canh tac tom
quing canh cdi tién o

1]

Mua kho 2008 Mua 2009 Kho 2011 Mua 2012 Kho 2014 Mua 2015

3.3.4 Mo hinh tom tham canh mot vu va hai vu

Pugc mo phéng tuong ty nhu md hinh tdm bién m&i 14 s6 vu nudi tdm va hé sb nhiém
quang canh, nhung & md hinh nay c6 thém hai man (Hinh 12).

O

NiGuang ESP

S0 vu nioi tom

Hinh 12: Lwu d6 mbi quan hé cac
bién ciia hé thdng mé phéng sw

Sodic héa trong dit canh tac Tom
tham canh ban thim canh mot va
hai Vl,l Ty le nari trachdai tich luy

He so nhiem man

@

figtri trao doi tich luy

Matri trac doi ru4roi

B3

Ty le natritrao doi rua troi
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Gia thuyét vé hai bién nay duoc giai thich
nhu sau: thuc t& s6 liéu nam 2008 cho théy néu
sO vu nudi tém 1a mot thi CEC trong dét s& thap
hon so véi CEC trong dat caa mé hinh nudi tém
hai vu. Tir d6 cho thay ty 18 natri tich Iy trong
dét ciia mé hinh canh tac tom mot vu thép hon
mo hinh tém hai vu. Do d6 dé phu hop cho thuc
té thi mo6 hinh nay thém mot bién méi 1a bién hé
s6 nhi®m man.

O md hinh t6m thadm canh mot vu, két qua mo
phong cho thiy dién bién toan bd trong sudt
qué trinh m6 phong thi dat ciia mo hinh nay da
O trang thai Sodic, ESP nhé nhét cia mé hinh
1a 35% vao cudi nam 2008, trong nhimg nim
t61 dat co xu hudng bi nhiém min ting dan gia
tri ESP ¢6 thé dat khoang 85% vao mua mua
nam 2015 (Hinh 13).

1: ESP % 2: Mguong =sodic hoa
@[T p0000000000000000000000000000065060000006000000G0000G0000000A0G000000A0EO0C0000A00A0G000000GPOB00C00000000000000000]
1
1
N A > A - 1

Hinh 13: Két qua m6 phéng sw /

. , £ , A &13d |o00po0aofbooonsoaolpdbodhosoooosondsogdhosoodhoooaoipelooooao000000d%300000000000000 000000 o0000000000000000000000
Sodic hoa trong dat canh tic tom }
tham canh mot vu

— 3 2 I
Mua khd 2008 Mua2009  Khé 2011 Mua 2012 Khé 2014  Mua 2015

O m6 hinh tdm thdm canh hai vu cho théy dat bi
sodic héa cao hon so véi dat cia mé hinh tom
tham canh mot vu, gia tri ESP thap nhat ciia md
hinh nay dat 36% vao cudi nam 2008, theo thoi

gian d4t c6 xu huéng ting ESP cao do nudi vu
tom thr hai nén phai gitr nuéc man lién tuc
(Hinh 14).
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Tém lai, két qua dy bao tién trinh sodic hoa
trong dat cho thiy dat & mé hinh canh tac lta
hai va ba vu dét bi sodic hoa vao mua khd nim
2014 va 2015. Dat & mo hinh tom- lua dit bi
sodic hoa vao mua kho cac nam 2010- 2015.
Pat & cac md hinh nudi tém QCCT, tém
BTC/TC hai va ba vu dit di sodic hoa quanh
nam tir nam 2008 — 2015.

4 KET LUAN

Mo phong dua theo phan mém STELLA, mic
d6 min hoa dit trong nim nam téi s& ting
nhanh néu lién tyc giit nudc man canh tic hai
vu nudi tom trong nim. D6 min cia dat giam
vao mua mua nhung dat bi sodic hoa. Hé thong
Tom-lta c6 mirc d6 man hoa trong dat cham va
van canh tac laa duoc vao mua mua. Dt & mé
hinh canh tac lta bi nhiém man tir vung nudi
tom lan can, theo thoi gian d6 man cling tang,
nhung cham hon so véi hé théng Tém-lua.

Ung dung md hinh STELLA 8.0 trong dy doan
su sodic hoa trong dat cho thy 1a cong cu manh
mé va tién ich véi nhiéu chtrc ning trong viéc
dé xuat cac giai phap cho quy hoach str dung
dat ving ven bién.

Can c6 quy trinh tham dinh lién quan viéc so
sanh sy van hanh cia mo6 hinh qua Kkét qua cua
dau ra so vé6i dit liéu thuc té thu mau phan tich
tiép theo va hiéu chinh mot sd thong sb thich
hop dé nang cao do6 tin cdy cua két qua méd
phong.
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ABSTRACT

Sea-water intrusion and its negative impacts on rice farming systems in coastal
plains of the Vietnamese Mekong Delta (VMD) are increasing rapidly (in
terms of space and time). The natural and human-driven factors of such events
in the VMD are highly complex. Such events are projected to be even more
severe in the future given great compound impacts from sea level rise and
upstream discharge degradation in the dry season. The Nga Nam District of
Soc Trang Province is the area for rice production and highly affected to the
system of agricultural production by sea-water intrusion. Therefore, main

focus of this study is to investigate water storage capacity in the canals which

can be used to irrigate rice-fields during the water-shortage time (caused by
salinity intrusion). The physical features of the study area (including: local
weather, canals system, existing farming system) and bio-characteristics of
crops (including: growing period and water demand at each growing stage)
are collected in order to build a mutual relationship between the demand and
supply (of water) during the crop season. The above factors are synthesized to
developed into a dynamic system model which it describes the variation of the
actual water in rice farming systems over time. Results showed that increasing
the canals area in the field can supply sufficient water to irrigate the rice
systems during peaks period of sea-water intrusion. The enlarged area of river
surface in canals of 40.000m? with the depth of 1.7m will provide sufficient
water for rice during 15 days in the cerent and capility 20 days of sea-water
intrusion in the future. This study could provide a good insight to local farmers
and state agencies in the coastal areas to adapt to new climate patterns,
especially during the shortage of freshwater resources.

TOM TAT

Xam nhdp man da tac dong tiéu cuc dén hé théng canh tdc liia o viing ven bién
Pong Bang Séng Ciru Long (PBSCL). Su bién dong ciia tw nhién va hoat dong
con nguoi tac dong qua lai véi nhau rat phire tap & PBSCL. Nhitng tic dong
nay dwoc dw bdo sé con nghiém trong hon trong twong lai do muwc nuée bién
ddng va suy thodi lwu heong nwée tiv thwong nguon vao miia khé. Huyén Nga
Ném ctia tinh Séc Trang la ving chuyén san xudt liia va dang chiu anh huwéng
I6n dén hé thong san xudt néng nghiép do xdam nhdp man. Muc tiéu chinh ciia
nghién ciru nay la tang kha nang luu trit nudce trong cac kénh noi dong nham
dé cung cdp nuée cho cdy lia trong thoi gian thiéu miéc do xam nhdp man.
Nghién ciru dwoc thue hién dia vao nén tang nghién ciru vé mé hinh hé thong
dong két hop Vvéi cac ddac diém tw nhién cua khu vuc nghién ciru (bao gom. thoi
tiét, hé théng kénh, hé théng canh tdc...) va cac dac diém sinh hoc cua cdy
trong (bao gdm cdc giai doan phdt trién va nhu cau nude & tung giai dogn
phat trién). Két qua cho thdy, viéc mo rong kénh trong néi dong cé thé cung
cap di nudc twdi cho lua trong thoi gian man xam nhdp. Viéc tang dién tich bé
mat kénh lén 40.000m> va sdau 1.7m sé dam bdo nhu cau nudc cho hia trong
thoi gian man xdm nhdp 15 ngdy & hién tai va cé thé 20 ngay cho twong lai.
Nghién cieu ndy cé thé hé tro cho nong ddn va cac co quan ra quyét dinh ciia
nhd nudc cua vung thich nghi voi bién doi khi hdu dac biét la trong tinh trang
thiéu nguon nudc ngot cung cap cho san xudt liia do xam nhdp man.

'College of Environment and Natural Resources Can Tho University
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1 GIOI THIEU

Pdng Bang Song Ctru Long (PBSCL), nam & ha
luu song MeKong, da gop phin quan trong cho
an ninh luong thuc qudc gia va xuat khau gao ciia
Viét Nam. Hién nay, PBSCL dang ddi mat véi
nhiéu kho khin do tac dong tiéu cuc cua xam
nhdp man dén hé thé)ng canh tac lua ¢ vung ven
bién DPBSCL (Nguyén Thanh Binh et al., 2012;
Tran Quéc bat et al., 2012; Van et al., 2012).
Xam nhdp min duge du bao s& dén sém hon va
thiéu hut ngudn nudc ngot vao mua kho di va
dang tré nén dang bao dong, da anh huong dén
nén san xuat nong nghiép & PBSCL (Katerjia et
al., 2003; Pham L& MY Duyén et al., 2012). Nudce
man s& anh huong dén qua trinh phét trién cua
timg gidng lua & timg giai doan va timg ndng do
khac nhau (FAO., 1994; Linghe and C.Shannon,
2000). Ngudng cua nudc man trén 2%o s€ lam
anh huong t6i sy phat trién cua cdy laa (Pham
Phudc Nhan and Pham Minh Thiy, 2011) nhung
Vo1 do man 4%o co thé duy tri dugc nang suit lta
néu két hop v0i cac hoa chéat nong nghiép thich
hop cho céac gidng lta chiu min & ving ven bién
DBSCL (Nhan et al., 2012). Muc nudc bién dang
cao va xdm nhdp min ngdy cang ting mot phan
1a do anh hudng tir cac hoat dong san xuét &
thuong ngudn 1am giam luu lwong nude cho ha
ngu@)n. Hién tai c6 khoan 78 dap da dugc xay
dung trén song MeKong (Ziv et al., 2012), déu
nay dan téi sy suy giam luu luong nuéce, lugng
phu sa tir thwong ngudn, va din dén viéc Xam
nhap man vao mua kho cho khu vuc ha nguon
(Lu and Siew, 2005; Vién Khoa hoc Thuy loi
mién Nam, 2013). Theo béo céo cua Mekong
ARCC (2013), dudi tac dong cua bién d6i khi
hau toan cau, mia mua s& dén sém hon va kéo
dai gay lii lut, mua kho s& dén tré va giy thiéu
nude cho san xuit néng nghiép & PBSCL.

Mo hinh hé théng dd duoc Gng dung nhiéu trong
cac linh vigc modi truong nham mo phong céac dién
bién thuc té trong tu nhién va dua ra cac du bao
can thiét (Costanza and Voinov, 2001; Leal Neto
et al.,, 2006; Elsawah et al., 2012). Thong qua
viéc xdy dung mo hinh dong vé hé thong sinh
thai, Costanza et al., (1998; 2001) da thé hién su
tac dong qua lai giita su phat trién cia tao va ca
hoi, sy két hop giira hé sinh thai va kinh té cua
ring ngdp min bang phan mém Stella & Vinh
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Chesapeake (Brazil). Tiép theo d6, Simonovic,
(2002) d3 xay dung mo hinh hé thdng vé su bién
dong tai nguyén nudc cia toan cau lién quan dén
néng nghiép, cong nghiép, dan sd, va cac van dé
khac lién quan. Tuy nhién, mdé hinh cua
Simonovic con qua rong (cho toan ciu) chua du
dé phan anh chi tiét cho timg linh vyc cu thé
trong mo hinh. Trén nén tang d6, Panigrahi et al.,
(2006; 2011) da thu hep lai nghién ctru cho 11nh
vuc ndng nghiép bing viée t6i wu hoa viée xdy
dung hd chira nudc cung cap cho nong nghiép ¢
mién Dong cua An Po. Lién quan dén viéc trir
nuéc cung cip cho néng nghiép, Traore and
Wang, (2011) da xdy dyng hé thong ho chira
nudc mua ty nhién phuc vu cho san Xuét ndng
nghiép & ving ban kho can & Gaoua va Fada
N'Gourma ctia Chau Phi. O Viét Nam n6i chung
va ddong PBSCL ndi riéng, ¢ nhiéu nghién ciru
vé mo6 hinh hé thdng (vi du: Ngd Ngoc Hung,
2008) da nghién ctru va tng dung mo hinh hé
thdng vao linh vic méi trudng va nhiéu linh vuc
khac. M6 hinh hé thong dong s€ cung cap cai
nhin tong quan ctia mot van dé, mo ta dong thai
cac moi quan h¢ tac dong 1n nhau theo thoi gian
trong hé thong.

Nghién ctru vé tang kha - nang trir nude trong kénh
noi dong 1a giai phap can thiét dé cung cap nudce
cho hé théng san xuét laa trong bdi canh xdm
nhap médn & huyén Nga Nam. Nghién ctru dugc
thuc hién dua trén nén tang nghién ctru vé méd
hinh hé théng, nhitng dac diém cua khu vuc
nghién ctu (bao goém: thoi tiét dia phuong, hé
thong kénh muong, hé théng canh tac hién co),
cac dic diém sinh hoc cua cay trong (bao gom:
cac giai doan phat trién va nhu cau nudc ¢ ting
giai doan phét trién). Cac yéu t6 trén dugc tong
hop va xdy dyng thanh m6 hinh hé thong dong
nham de mo ta sy bién dong ngudn nudc trong
thuc té cua hé thdng canh tac lta theo thoi gian.
Hé thdng dong duoc xay dung v6i muc dich can
bang giira kha ning cung cap nudc va nhu cau sir
dung nudc trude va sau khi mé rong kénh (ndi
ddng) trong hé thdng canh tic lta. Nghién ciru
nay c6 thé hd tro cho néng dan va cac co quan ra
quyét dinh ctia nha nudc ciia ving thich nghi véi
su thay ddi cua khi hau dic biét 1a trong tinh
trang thiéu ngudn nudc ngot cung cip cho hoat
dong san xuét lta do xam nhép man.
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2 PHUONG PHAP NGHIEN CUU
2.1 Khu vwe nghién ctru

Huyén Ngi Nam cia tinh Séc Tring nam giap
voi tinh Bac Liéu va Hau Giang, 1a vung chuyén
san xuét lua va dang bi anh hudng bét loi do tac
dong cua bién doi khi hau dic biét 1a do xa4m
nhdp mdn. Hang nam, huyén Ngd Nam bi anh
huong do nudc lii cua thuong ngudn tir Hau
Giang va nuéc min tir Bac Liéu () chu yéu 1a doc
theo tuyén kénh Phung Hiép. Anh hudng cua
x4m nhap min tac dong dén hé théng canh tac
laa cua Huyén trong nhing ndm gan dy dang gia
tang (nudc man dén sém hon, nong do cao hon,
xam nhap sau hon va kéo dai hon). Hién tai,
huyén c6 hé théng 9 cong ngin man doc theo
tuyén kénh Phung Hiép; tuy nhién, nudc man da
vugt qua gidi han cua hé théng cong va xam
nhap vao h¢ théng kénh trit nudc cung cip cho
san xuat nong nghiép. Hién trang xdm nhép man
da gy thiét hai 16n dén ning suat va hoat dong
san xuat néng nghiép ctia Huyén.

Hinh 1: Ban d6
nong nghiép
huyén Nga
Niam (2013) va
khu vuc
nghién ctru
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Theo bao cao ctia Huyén, tinh hinh xam nhéap
min ngdy cang nghiém trong; nong do min ngay
cang cao, nam 2005 néng d0 man do duogc cao
nhit 1d 6.1%o tai kénh Nam Ki¢u va dén nim
2012 tang 1én 20.2%o. Dién tich bi anh hudng do
xam nhap man ngay cang lén, nam 2005 dién tich
thiét hai 1a 75 ha ctia 85 hg; ngoai ra, c6 khoang
2.000 ha bi anh huéng, giam ning suat tir 15 -
20%. Pén nim 2012 x4m nhdp man da anh
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huong den khoang 18.000 ha lua H¢ Thu da
xudng giéng, va 1.566 ha hoa mau. Nhu viy,
xam nhap man la mét trong nhiing khé khan ma
Huyén Nga Nam phai d6i mat & hién tai va trong
turong lai nhim dam bao dién tich lua nhu trong
hién tai.

2.2 Dir li¢u dau vao

- Cac dur liéu khi twong thuy van (nhu: Mua,
nhiét do, do am, sd gid ning, téc do gio, luong
bdc hoi) ciia ndm 2011 va 2012 duoc cung cip tir
tram khi tuong thiy van va dir li€u méan duoc
cung cip tir cic tram quan tric cia huyén Ngi
Nam.

- Tong dién tich ruong khoang 100ha va tong
dién tich hé th(‘)ng kénh khoang 1ha duoc do dac
va thu thap tryc tiép tai khu vuc nghién ctru.

- Dit liéu m6 phdng cho tuong lai (mua, nhiét do)
duoc xuit tir md hinh du doan khi hdu PRECIS
tai cac toa do tuong ung véi cac tram quan tric
thuc té va dwuoc cung cép boi trung tim SEA
START vo6i 2.225 6 ludi bao phu toan by khu
vuc PBSCL, d6 phan giai 0.2 x 0.2° (mdi 6 ludi
khoang 20 x 20 km). Dit liéu mua xuit ra tir mo
hinh PRECIS dugc hi¢u chinh lai theo phuong
phap cét va hiéu chinh ding dan cia Hong Minh
Hoang and Van Pham Pang Tri, (2013).

2.3 Xy dyng md hinh dong vé ngudn nudéc
trong hé thong san xuat nong nghiép

2.3.1 Boc thoat hoi nuéc (ETo)

Béc thoat hoi nuéc (ETo) 13 lugng nudc mét di
tir bé mat dat, bé mat thoang cua vung chira nudc
va qué trinh thoat hoi tir cdy trong do tac dong
clia nang lwong mat troi, gio, do am, va cac yéu
t6 moi truong khac. Luong nudc thoat hoi tir cay
trong tiy thuge vao tong dién tich mat 14 (14 rong,
1a hep) ciu trac 14 (dang phang, xo4n, cuon...),
huéng 14 va sy phan bd ré cua ciy (ré day, ré
thwa) (FAO, 1998; Lé Anh Tuén, 2005).

ETo 1a chi s6 quan trong khong thé thiéu trong
viéc tinh toan gia tri ETc khi nghién ciru vé cac
véan dé lién quan dén nhu ciu nudc cia ciy tr(‘)ng
trong ndng nghiép. Tinh toan lugng ETo 1a aé
xéc dinh lugng nudce can cung cip lai cho cay
trong trong qua trinh sinh truong phat trién. Co
nhiéu phuong phap dé xic dinh ETo nhu:
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Phuong phap Cbtchiacdp, Ca-Pdp, Sarol, Stoyko,
Thomwthwaite, = Penmen-Monteith, = Balany-
Crriddle. Trong d6, phuong phap Penmen-
Monteith (CT1) x4c dinh nhu ciu nudc cia cay
trong cho két qua phu hop nhat do két hop nhiéu
mdi quan hé cic yéu t6 khi hau (Meyer, 1999;
Triéu Anh Ngoc et al., 2006; FAO, 2012). Cong
thirc Penmen-Monteith:
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ET, = (CT1)

A+y(1+0.34u5)

2.3.2 Nhu ciu nuéc cho ciy trong

Nhu ciu nude cho cdy trong (ETc) 13 lugng nude
mét di trong qua trinh bdc thoat hoi nue va ciing
1a lugng nude can phai cung cap di cho ciy trong
trong qua trinh phat trién dwoc xac dinh theo
CT2.

ET. = K, + ET, (CT2)

ETo 1a lugng nudce dung dé tu6i cho mot cay
trong 14 co chudn, tréng va chim soc ding ky
thuét, pha déu trén toan bé mat dat va dugc cung
cip nudc day du theo mot déu kién tbi wu (FAO,
2012). Tuy nhién, cac cdy trong khic co thé
khong sir dung cung mét lwong nude nhu co do
su thay ddi trong 1¢ sau, giai doan sinh truong va
sinh 1y cua cay trong Do viy, hé sb cay trong
(Kc) duge dua vao dé tinh va hiéu chinh nhu cau
st dung nuoc (ETc) cho tung loai cay trong cu
thé va duoc md phong bang mé hinh hé thong
(Hinh 2).
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Hinh 2: Nhu ciu nuéc cho ciy trong tinh theo cong
thirc ciia Penmen-Monteith

Hé s6 (Kc) phu thudc vao giéng, loai cdy trong

va timg giai doan sinh trudng cua cdy trong, diéu

kién khi hau, dat dai, thoi vu va phuong phap

canh tac (FAO, 1998). Trong bai bdo nay, h¢ sb
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Kc cho lua dugce st dung theo két qua nghién ciru
cia truong Pai hoc Can Tho trong TCVN
8641:2011 vé cong trinh thuy loi, ky thuat twdi
tiéu nudc cho cdy luong thuc va cay thyc pham.

2.3.3 Bién doi dfng ciia ngudon nuwdéc giira
rudng va kénh

M5 hinh h¢ théng can bang nudc trong hé thong
canh tac lGa thé hién su bién dong cua luong
nuéc vao va luong nudc ra trong hé théng theo
thoi gian. Can bang nudc trong kénh 1a sy chénh
l&ch gitra lugng nudc vao (lwong mua, tram bom
va lugng nudc chay tran tir rudng) va luong nudc
ra (boc hoi, thim va thoat nudc) (CT3). Dbi véi
rudng, can bang nude duoc xac dinh 1a sy chénh
léch gitra lugng nudce vao (lwong mua va luong
nuée chay tran tir kénh) va luong nuéc ra (boc
thoat hoi, thim va thoat nudc) (CT4). Su két hop
gilta can bang nudc trong kénh va trong rudng
tao thanh mot hé théng mé ta su bién dong nguén
nudc giita rudng va kénh trong hé thong canh tac
laa va dugc thé hién qua phuong trinh (CT5). M6
hinh can bang dong giita nudc rudng va kénh
trong 2 mia vu Péng Xuan va Hé Thu dugc thiét
ké va xay dung trong mo hinh h¢ thong (Hinh 3).

- Bién dong ngudn nudc trong kénh:
flx;)=(Ry +P+C)— (L, +E+Dy) (CT3)

- Bién dong nguon nudc trong rudng:

- Bién dong ngudn nudc giita rudng va kénh:
f(x) = flxy) +flx) = (Ry +P +C + CT5
Co)— (I + E + I, + ET, + D) (CT5)
Trong d6: Ri: Nudc vao kénh tir mua; Ra: Nude
vao rudng tr mua; C;: Nudc vao kénh tir rudng;
Ck: Nudce vao rudng tu kénh; P: Nq’(yc vao kénh
do bom; I;: Luong quéc mat ,do tham cua kénh;
I: Luong nu’g’m mat do tham cua rudng; E:
qungnudc boc hoi tir kénh; ETo: Lugng nudc
boc thoat hoi; D = (D; + D») Tiéu nudc.

Theo nghién ctru cia L& Van Khoa, (2003) va
Nguyén Minh Phuong et al., (2009) da cho thay
rang, trong qua trinh canh tac laa s& tao ra tang
dé cay (tang nén d€) c6 tac dung dir nudc, ngan
nuée thim xubng va nude tir dudi thdm 1én. Bén
canh do, trong qua trinh canh tac lua ludn git
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mot lwong nudce trén mat rudng nén luong nudc
chira trong dét luon bao hoa va sy thim cua dit
rudng 1a khong dang ké (xem nhu = 0). Do vay,
trong nghién ctru nay khong xét dén tinh tham
cua rudng va kénh.

D6i v6i viée ting kha nang trit nude trong kénh
noi déng, 6 thé mo rong dién tich bé mat va m&
rong chiéu sau kénh. Tuy nhién, néu mo rong
dién tich bé mat kénh s& lam giam dién tich canh

Luong boc hoi

Boc Hoic}iznh

i
=

He s@ Tham

ham Kenh

-, Dien tich Kenh

tac 1aa nén két hop giita viéc ting chiéu sau kénh
mé rong dién tich kénh. Chidu sau kénh duoc
tang 1én 1.7m (c6 thé ding dé nudi thiy san) dua
vao chiéu sau thich hop cua ao nudi thity san (1.5
- 2m) theo Duong Nhat Long, (2009) va tang
dién tich bé mit kénh 1én vé6i cac gid tri
20.000m?, 30.000m?* va 40.000m>.

ETec Dien Vtrich Ruong

Nhucau nuog/eHo lua Luong tham Ruong

Boc thoat hoi Ruong Tharg Ruong

63¢
Nuoc vao Kenh tu Mua

»/AEI 0 Ruong vao-Kenh

e /:ic Ruong
%gng Mua
v ;c}

Nuoc ¥ao Ruong tu Mua

@

Tieu nuoc

Xam nap man

Hinh 3: M hinh cin bing nuwéc giira rudng va kénh trong hé théng canh tic lia

2.3.4 Bién dong cia ngudn nuwéc trong hé
thong canh tic lia truéc sy thay ddi ciia khi
hau cho twong lai

Tac dong ciia cac yéu t6 khi hau dugc danh gia va
thuc hién thong qua phan tich d¢ nhay cua su bién
d6ng ngudn nudc trong hé thong canh tac laa. Cac
yéu t6 thay d6i dugc thé hién trong Bang 1.

Bang 1: Cac yéu t6 phan tich d9 nhay

Cic yéu tb
STT Mua Nhiét do Do min
75% A
1 85% Kgg?g Khéng déi
95%
i 75% i
2 Khong doi 85% Khong doi
95%
A 20 ngay
3 Khong déi  KPOM& 55 oay
doi ]
30 ngay

Két qua du béo trong tuong lai vé mua va nhiét
d6 giai doan (2014 - 2030) dugc xuit ra tir mod
hinh PRECIS theo kich ban phat thai A2 va chon
cac gia tri cua percentile 75%, 85%, va 95%
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trong ddy s6 liéu theo 2 nim ciia giai doan mo
phong (2014 - 2030). P6i véi xdm nhdp min
duoc du bao sé ting 1én & cac cira séng (ndng do
va thoi gian) (Van et al., 2012; Vién Khoa hoc
Thity loi mién Nam, 2013). Két qua du bao nay
ddi vé&i khu vuc nghién ctu con phu thudc vao
nhiéu yéu té (dia hinh, hé thong cdng...) nén su
x4m nhap man (thoi gian va ndng do) c6 thé s&
khac so voi du bao; do vay, chon gid dinh thoi
gian man xam nhap tang lén 1a 20, 25 va 30 ngay
trong tuong lai.

3 KET QUA VA THAO LUAN
3.1 Kiém dinh két qua (ETo)

Viéc thiét 1ap cong thic tinh ETo trong mé hinh
hé thng Stella 1a dé hd tro trong céac tic dong 1an
nhau ctia mé hinh hé thdng cin bang nudc giita
rudng va kénh (Hinh 3). Bén canh do, cong thirc
tinh ETo trong md hinh hé théng con c6 thé hd
tro cho céc nghién ciru khac vé& ngudn nude trong
néng nghiép. Két qua & (Hinh 4) cho thay, gia tri
ETo theo cong thitc Penmen-Monteith dugc thiét
ké trong mo hinh Stella phu hop véi két qua tinh
toan ETo ciia FAO (2012) (R* = 0.99).
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R?=0.99

ETotrong mo hinh
Stella (mm/ngay)
O R NWANON

1 2 3 4 5 6 7
ETo trong ETo calculator caa FAO 2012
(mm/ngay)

Hinh 4: Lugng boc thoat hoi (ETo) tinh theo ETo
calculator va tinh theo cong thirc thiét 1ap trong mo
hinh Stella

=

3.2 Bién dong ciia ngudn nuwéc trong hé thong
canh tac lia

Luong mua sé& khong cung cdp 6n dinh luwong
nude cho qué trinh san xuat nong nghiép va co
thé gy ngp ung hodc thiéu nuéc (Hinh 5a) lam
cho qua trinh phat trién cta cdy lua bi han ché va
anh huong dén nang xudt (L& Anh Tuén, 2005;

Salemi et al., 2011; Sabetfar et al., 2013). Nguén
nudc mua co gia tri quan trong trong viéc cung
cip nudc cho hoat dong san xudt nong nghiép
dac biét 1a & nhiing khu vyc kho han va xam nhép
man (Senkondo et al., 2004; Ibraimo and
Munguambe, 2007). Tuy nhién, hoat dong san
xuét nong nghiép s€ khong hiéu qua neu chi dua
vao ngudn nudc tir luong mua ma can phai két
hop véi tram bom cdp va thoat nude. Viée thiét
ké tram bom nudc 14 can thiét dé nong dan c6 thé
cha dong quan 1y ngudn nude (tudi va tiéu nudc)
nham nang cao hiéu qua trong hoat dong san xuat
ndng nghiép (Hinh 5b). Tram bom nudc 1a quan
trong va can phai c6; tuy nhién, luong nudc trir
trong kénh la quan trong hon trong viéc cung cap
nuée cho hoat dong san xudt nong nghiép. Néu
lugng nudc trong kénh trik bi anh huong do xam
nhdp mdn hodc bi can kiét s& anh hudng dén su
phat trién cua cdy laa (Sabetfar et al., 2013).

“““““““ Nudc trir trong kénh (a)

=’ 100 Nudrc trir trong rufng
g - = = = Nhuc cau nwéc cho cdy lia
S 80
S
T 60
(3]
g 40
= 20
N Pt L L L T Rt~ Sy
g_ P T B LT
-

Noak A a0 D LSO DD D AN

PN AT AT N DT 0D A AP0
Ngay

e Nudc trit trong kénh (b)
B 160 Nuwdc trit trong ruéng
=] - - = = Nhuc ciu nwéc cho cdy lia
S 120
—
o
- 80 }
E
;o AMARAN
- 0 L=o= SR 920 ) A e
=]
-
AR SR R GO R A

Ngay

Hinh 5: Bién dong lwong nuwéc trong diéu kién khong c6 tram bom nwée (a), ¢6 tram bom nuéc (b) va
khong xét dén xAm nhip man cia mé hinh cin bang nuéc

3.3 Anh hwéng cia xAm nhip min va kha
nang mé rong kénh trix nwéc ndi dong

Theo bao cdo cua co quan huyén Nga Nam tai
khu vuc nghién ctru, thoi gian man xam nhap vao
khoéng giira thang 2 va két thuc vao khoang cudi
thang 5. Do c6 hé théng cong ngidn min nén nudc
man xam nhdp vao hé théng kénh trir nuwdc cham
hon khoang diu thang 4 va kéo dai khoang 2
tudn. Trong thoi gian man xam nhap, nong dan
khong thé bom nuéc tir kénh trit ma phai bom
nuéc tir kénh ndi dong 1én rudng. Tuy nhién,
luong nudc trit trong kénh ndi dong khong thé
cung cép di nudc cho cdy lua trong thoi gian
man xam nhép (Hinh 6a). Vi vay, giai phap tbi
wu dé duy tri hoat dong san xuét nong nghiép cho

hién tai l1a ting kha nang trit nudc trong kénh ndi
ddng bang cach md rong dién tich kénh dé trit
nudce. Khi mé rong dién tich kénh trit nudc trong
ndi dong 1én 20.000m? véi chiéu sau kénh 1.7m,
luong nuée trit trong rudng cod bién dbi nho
nhung ciing khong thé cung cip dit nudce cho laa
(Hinh 6b). Khi ting dién tich kénh 1én 30.000m?,
lwong nudc triv trong rudng cd thé cung cip du
nudc tudi cho lta nhung hiéu qua khéng cao do
nudce trit trong kénh bi can kiét va thiéu hut luwong
nudc trir trong ruong (Hinh 6¢). Khi ting dién
tich kénh 1én 40.000m?, lwong nudc trit trong
kénh va lugng nudc trit trong ruéng cé thé dam
bao nhu cau nudc tudi cho lua trong thoi gian
xam nhédp mén (Hinh 6d).
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P Nudc trir trong kénh Nuwdc trirtrong rugng | oo Nudc trir trong kénh Nuwdc trit trong ruéng
B 160 B
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by Thiéu nuoc do b
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Hinh 6: Anh huéng ciia xAm nhap min dén ngqﬁn nwée cung cip cho san xuét néng nghiép (a) va kha
ning mé rong kénh trir nwéc trong ndi dong 1én 20.000m? (b), 30.000m?(c) va 40.000m?*(d)

3.4 Bién dong ngudn nwéc rudng va kénh
trong twong lai

3.4.1 Sy thay doi ciha mua

Sy thay ddi lugng mua trong twong lai 1am cho
lugng nudc trir trong rudng tang cao hon so vdi
hién tai dac biét la gia tri ctia percentile 85% va
95% (Hinh7). Luong mua tang cao trong tuong
lai s& lam ting lugng nudc trit dé tudi cho lia
vao mua kho va giam bét chi phi bom nu6e. Qua
Hinh 7 cho thay luong mua nhiéu trong tuong lai
khong lam anh huong dén su bién dong vé luong

nuée tudi cho san xuat nong nghiép do co tram
bom diéu tiét nudc. Tuy nhién, trong tuong lai
diéu kién thoi tiét dang c6 xu hudng dién bién
ngdy cang phuc tap voi su xuat hién ngay cang
nhiéu cua cac diéu kién thoi tiét cuc doan (nhu:
mua kem theo gio 16n, han gitta mua, giam gid
ning...) (Van et al. , 2012) c6 the gdy bt loi (46
ngd, dich bénh...) den ning suat lta. Két qua ¢
Hinh 7 cho thiy luong mua cao vao dau vu Pong
- Xuén va cudi vu Heé - Thu, déu nay c6 thé gay
ngap tng hodc 1am d6 ngd anh hudng dén sy phat
trién va nang sut lta.

Hién tai - - — - — Percentile 75% = = = Percentile 85%  -.e:ceent Percentile 95%
v 5
\gg 200
g i
=S 160 N ;.ﬂ\/‘-.ﬂ.f
o~
g-*n._a 120 -
= oo e .
ws 80 {f . T, -
£z - % N B A pa g
L] 40 A ~ ] % : & TR VY
s @ WYY
$5 | ¢ NNV \N Y
m“
Nk‘\Q‘bb%‘b%‘b'\-N’\Q"‘:b P ) N oak
SRR AR IR AR SIC RS PAE, SJE IRt
Ngay

Hinh 7: Bién dong ciia lwong nudc trir trong rudng trude sw thay ddi ciia lwgng mua trong twong lai giai
doan (2014-2030) qua cac gia tri percentile 75%, 85% va 90%
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3.4.2 Sy thay dbi cia nhiét dd

Trong twong lai, khi nhiét d6 thay d6i dan dén sy
bién ddi v& lugng nude trit trong rudng. Su thay
d6i ctia nhiét do trong twong lai khong lam anh
huong dén su thiéu nudc cung cap cho laa (Hinh
8). Tuy nhién, nhiét d6 ting s& lam ting nhu cau
nude cho cdy lua (ETc) va lam giam ning xuat
laa néu khong cung cip du nudc (Shrivastava et
al., 2012; Vuong Tuan Huy et al., 2013). Trong
qué trinh sinh trudng, cdy lia ciing yéu cu nhiét

d6 khac nhau qua cac thoi ky sinh truong. Thoi
ky trd bong, 1am hat 1a thoi ky cdy lia man cam
nhit véi didu kién ngoai canh, nhat 1a nhiét do.
Thoi ky nay yéu cau nhiét do tot nhat cho cay lia
1a tir 28-30°C (Ngan hang kién thirc trong Lua,
2013). Do vy, khi nhiét d¢ ting co thé 1am tang
lwong nudc twdi va lam thay ddi cac dic tinh sinh
hoc cua cdy lua, anh huéng dén qua trinh phat
trién va ning suat.

Hién tai = - = Percentile 75%

=
[= ]
[ =2 ]
1 ]

=
== I
(=]
1 1

N § ]
W\

'S
(=]
L

= = = Percentile 35%

Percentile 95%

Bién donglwong nwéc
trong rudong (*1000m?)
)
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Hinh 8: Bién dong ciia lwgng nwéc trir trong rudng (b) trude sw thay ddi cia nhiét d trong twong lai giai
doan (2014-2030) qua cac gia tri percentile 75%, 85% va 90%

3.4.3 Su thay déi ciia thoi gian xAm nhip min

Trong tuong lai, su thay ddi ciia mua va nhiét do
khong lam anh hudéng dén su bién dong luong
nudce trir trong ruéng (Hinh7) va (Hinh 8) do co
hé théng bom nudc. Tuy nhién, thoi gian xam
nhdp min thay d6i c6 anh huéng dén sy bién
dong gilta lwong nudc trit trong kénh va lugng
nudc trit trong rudng. Dién tich kénh ting 1én

40.000m’ v6i chiéu sau 1.7m c6 thé cung cip du
nudc tudi cho Iua trong thoi gian man xam nhép
20 ngay (Hinh 9a). Tuy nhién, véi thoi gian méan
xam nhap 25 va 30 ngay, lugng nudc trii trong
kénh va trit trong rudng khong du dé cung cap
nudc tudi cho lua (Hinh 9b) va (Hinh 9c¢) Vi vay,
trong tuong lai ¢6 thé tiép tuc mé rong kénh khi
thoi gian man xam nhap tang.

Nudc trir trong kénh

Nuwdc trir trong rudng

Lwrong mréc (*1000m?)

Nudc trit trong ruéng

Lwrong mrdc (*1000m?)
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Hinh 9: Bién dong ciia lwrgng nuwée trong kénh va hrgng nuwée trong rudng truée sy thay doi cia thoi gian
man xam nhip 20 ngay (a), 25 ngay (b) va 30 ngay (c)

4 KET LUAN

Mo hinh hé théng can bang nudc giita rudng va
kénh trong hé thdng canh tac lta dd cho thdy
duoc cac taic dong véi nhau vé bién dong cua
ngudn nude theo thoi gian. Sy thay dbi vé luong
mua va nhiét do khong lam anh huong dén bién
dong ngudn nudce khi c6 hé théng cac tram bom
nudc trong qua trinh san xuét lua.

Ngudn nudc trit trong kénh 13 quan trong dé cung
cap cho hé théng canh tac nong nghiép. Viéc mé
rong kénh trit nude trong ndi dong 1a giai phap
hiéu qua va can thiét dé thich nghi voi thoi gian
thiéu nudc cung cép cho cdy lua do xam nhap
min. Véi dién tich mé rong kénh 40.000m? va do
sau cta kénh 1.7m s& dam bao nhu cau nuéc cho
cay lua trong thoi gian xdm nhdp man cho 15
ngady & hién tai va co thé cho 20 ngay cho tuong
lai tai khu vyc nghién ctru. Tuy nhién, viéc mo
rong kénh trong noi dong s& lam mét di mot dién
tich nong nghiép; do vay, van dé kinh té-xa hoi
va diéu kién cua vung can dugc phan tich dé viéc
mo kénh dat hiéu quéa nhat.

Nghién cuu ting kha nang trit nudc trong kénh
ndi dong 1a giai phap can thiét dé duy tri hoat
dong cho hé thong san xuét laa va cho viéc phat
trién bén viing trong nong nghiép ¢ huyén Nga
Niam. Nghién ctru nay cé thé cung cip ho trg cho
néng dan dia phuong va co quan ra quyét dinh
clia nha nudc thich nghi voi su thay doi ciia khi
hau dac biét l1a trong tinh trang thiéu nguén nudc
ngot cung cip cho san xuat nong nghiép.

Cong thic tinh ET, va mo hinh can bang nudc
dugc thiét 1ap trong mo hinh hé thdng Stella co
thé hd trg cho cac nghién ctu tiép theo vé nhu
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cau nudc cho ciy trong va cac nghién ciru vé can
bang nudc cho noéng nghiép. Trong nghién ciu
nay, khong xét dén su bién ~dong cta nguén nudc
trong dat (sy thAm va bdc hoi cua dat). Tuy
nhién, mdi loai dit co cac tinh chat (sy thim va
bdc hoi cua dét) khéac nhau; vi vay, day la mot
van dé can xem xét sau hon trong nhitng nghién
ctru tiép theo.
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PONG THAI DONG CHAY TREN HE THONG SONG CHINH VUNG HA LUU
SONG TIEN DUOI TAC PONG CONG TRINH CONG DAP BA LAI

Tran Thi Lé Héngl, Vian Pham Dang Tri', Nguyén Thanh Tyu? va Phan Thi Ngoc Diép3

!Khoa Moi truong va Tai nguyén Thién nhién, Truong Dai hoc Can Tho
2 Vién Nghiéq curu bien doi khi hau, Truong Dai hoc Can Tho
3 Vién Kinh té va Quy hoach Thiiy san Ha Néi

Thong tin chung: ABSTRACT
Ngay nhdn:

Ngay chdp nhan: This study is to briefly assess the general hydrodynamics of water resources of

the downstream segments of the Tien River (in the Vietham Mekong Delta)
Title: under the impacts of the Ba Lai sluice gates via the application of a one-
dimensional hydraulic model (HEC-RAS). The considered scenarios in the study
include (i) The Ba Lai sluice gate is closed fully, and (ii) The Ba Lai sluice gate
is fully open. This will provide one of an important base for evaluating water
resource dynamics in the Tien River over time. The research results show that
the HEC-RAS model is capable to simulate the flow dynamics in a complex river
network under different scenarios of boundary conditions (sea level rise, and
upstream discharge changes).
Tir khoa: TOM TAT
Bong thai dong chay, HEC-
RAS, ha hwu séng Tzen mé hinh Nghién cieu droc thyc hién nham déanh gid mét dong thai nguon tai nguyén

thity lec mot chiéu, céng dap ~ "woc viung ha luu song Tién dudi tac dong ciia cong trinh cong ddp Ba Lai. Mo

Water dynamics in a
downstream main river
network of the Mekong River in
the Vietnamese Mekong Delta
under the impact of Ba Lai
sluice gate.

Ba Lai. hinh thiy lyc mot chzeu (HEC-RAS) duoc xdy dung cho hé thong song chiu tac

dong boi ché dj triéu bién bong ¢ Pong Bang Soéng Ciru Long. Cdc kich ban
Keywords: qu dung cho mo hinh dwoc thiét lap dwa vao cong tac vdan hanh cua cong trinh
Flow dynamics, HEC-RAS, cong ddp Ba Lai: (i) cdc cwa ciia cong ddp Ba Lai sé dong hoan toan, va (i) cdc
downstream Tien river, one cika cia cong ddp Ba Lai sé mo hoan toan. Ddy sé la mot trong nhing co so

dimensional, Ba Lai sluice gate quan trong nham hé tro cong tac danh gid dong thai nguon tai nguyén nwdc
trén song Tién dua vao cdc kich ban khac nhau. Két qua nghién ciru cho thdy
mé hinh HEC-RAS ¢6 kha ndng sir dung dé mé phong va danh gid dong thdi
nguon tai nguyén mede 6 vimg ha luu séng Tién (cdc kich ban vé su thay doi doi
diéu kién thity van & thiong nguon va kich ban nwée bién dang).

1 GIOI THIEU

nang sut nong nghiép. Bén canh do, sdng Tién
con 1a ngudn cung cap nude chinh cho sinh hoat,
san xudt, tudi tiéu, nudi trong thiy san, phat trién
thwong mai, dich vy, phat trién cong nghiép va
cac van dé kinh té — xa hoi (KTXH) toan ving
(Cuc kiém soat 6 nhiém 2010). Ngoai ra, dong
song Tién con la cau ndi giao thong duong thuy
huyét mach nbi lién cac tinh dong bang song
Ciru Long vé6i vung kinh té trong diém phia Nam
Thanh phé HS Chi Minh ciing nhu cac nudc &
thuong ngudn song Mékong khac.

Nam ¢ ha luu cudi cling cua dong Mékong —
song Tién, mot trong hai nhanh song chinh cua
song Ctiu Long, cd vai tro vO cung quan trong
trong chién lugc phat trién kinh t& ciia DPBSCL.
Luu lugng nude trung binh hang nidm cua song
Tién cung cdp vao khoang 4.000 ty m* nudc va
vao khoang 100 triéu tin phu sa hang nim
(MRC, 2011). Lugng phu sa tir dong Mékong doé
vé song Tién lam dat thém mau md, han ché sy
x061 16 doc bo song déc biét 1a cac chu ky 1d hang
nim d6 vé dong ha luu gitp cho ving PBSCL
déy man, rua phén, cai tao dat tir d6 cai thién
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Bién d6i khi hau (BPKH) va cac tac dong
ciia BDKH khong chi anh huong dén mdi khu
vuc PBSCL ma con anh hudng dén toan bé luu
vuc song Mékong (Lé Anh Tuan, 2011). Chién
lugc phat trién hé thong cac dap thuy dién trén
song Mékong cua cac qubc gia trong & thuong
ngudn (du kién xay dyng cac dap thuy dién trén
dong song chinh thugc Lao, Campuchia va trén
dong Tonle Sap); cac dy én chuyén nuéc phuc
vu san xuét nong nghlep 0 vung Dong Béc Thai
Lan (MRC, 2011). Két qua tat yéu cua cic tac
dong trén dan toi su suy giam luu lugng nudce tir
thuong ngudn (Hoanh ez al., 2003) va thiéu nudc
vao mua kho tir thang tu dén thang niam hang
nam (Sunada, K., 2009). Ciing theo danh gia cua
cac nha chuyén mon, day s€ l1a vung chiu anh
huong ning né nhat tir cic hoat dong phat trién
kinh té thiéu bén viing & thuong ngudn (MRC,
2011).

Trong nhiing nim gan day, cung véi sy phat
trién ctia khoa hoc k¥ thuat ciing nhu cong nghé
thong tin, cac phan mém vé mo hinh toan thay
luc nhu VRSAP, MIKE 11, ISIS, Hydro-GIS,
HEC-RAS... da dugc Gng dung mdt cach rong
rii trén pham vi thé giéi va Viét Nam
(Wassmann et al., 2004; Le Thi Viet Hoa et al.,
2007); Nguyen Viet Dung, 2010 va Van Pham
Ding Tri et al, 2012). Véi mot s6 uu diém nbdi
bat nhu cho két qua tinh todn nhanh va linh hoat
trong viéc thay doi cac kich ban, di va dang tro
thanh mdt cong cu thich hop va phuc vu déc luc
trong nhiéu linh vuc, trong d6 ¢6 linh vuc quan
Iy tai nguyén va moi truong (Tran Hong Thai et
al., 2009). Do vay, nghién citu nay dugc thyc

2 PHUONG PHAP NGHIEN CUU
2.1 Phwong phap tiép cén

Nghién ctu duoc thyc hién theo Hinh 2.1
gom hai budc chinh: (A) Thu thap dit lidu dau
vao bao gém ca dir liéu khong gian va thoi gian;
(B) Ung dung mo hinh HEC-RAS mé phong dic
tinh thiy luc dong chay mot chidu ving ha luu
song Tién. Trude tién, dir liéu khong gian cin
thu thap 12 mang luéi séng, mit cit ngang va mo
hinh cao d6 s (DEM) ving nghién ctru. Song
song do, dit lidu vé thoi gian cling dugc thu thap
bao gdom luu lwong, muc nudce. Tiép theo 1a xur
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hién nham: (i) mé phong dic tinh thuy luc ving
ha luu séng Tién bang moé hinh toan thay luc
mot chiu HEC-RAS; (i) xem xét dong thai
ngudn tai nguyén nudc ving ha luu song Tién
v6i kich ban khac nhau.

Khu vuc dugc chon lam nghién ctu 1a hé
thong cac nhanh séng chinh ving ha luu song
Tién chay truc tiép ra cac cira bién (doan qua My
Thuan d6 ra cac ctra bién: Cira Tiéu, Ctra Dai,
Ba Lai, Him Luéng, C6 Chién va Cung Hau)
Hinh 1.1).

Hinh 1.1: Khu vye ving nghién ciru

ly cac sb liéu dd thu thap va chuyén dir lidu
mang ludi song sang md hinh thiy lyc HEC-
RAS théng qua céng cu ArcGIS 9.3 va mé-dun
HEC-GeoRAS 4.3. Budc ké tiép 1a tién hanh
chay md hinh, hi€u chinh m6 hinh va kiém dinh
moé hinh d3 x4y dung dé tim ra bo thong sb thuy
luc phu hop cho mo6 hinh. Sau khi c6 dugc bd
thong s thuy Iuc phu hop budce cubi cung 1a tién
hanh xay dung cac kich ban thuy lyc khac nhau
cho vung nghién ctru.
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2.2 Co so ly thuyét mé hinh HEC-RAS

Mo hinh HEC-RAS dugc xdy dung va phat
trién nham mo phong thiy luc dong chay, chit
luong nude va su thay doi dia mao day song cua
ting nhanh don 1é hay cua ca hé thong song phirc
tap (Gary, 2010). H¢ phuong trinh co ban s
dung trong HEC-RAS gdm phuong trinh lién tuc
(2.1) va phuong trinh dong luong (2.2). B§ nham
thuy lyc Manning’s n dugc st dung cho viéc hiéu
chinh mé6 hinh theo cong thtc (2.3).

04 oS 0

= E+a—g—q, 0 2.1)

%?+6X;/Q)+gA(ZZ+Sfj:O (2.2)
X X

Q— AR”S 12 (2.3)

Trongdo.

t: Thoi gian (s); Q: Luu luong (m?/s)

x: Khoang cach doc theo kénh (m)

A: Dién tich mit cat ngang (m”)

S: Lugng trit cua mt cit w6t (m’) trén mot don
vi chiéu dai (m*s™)

qi: Luu lugng chay vao tir bén, trén mot don vi
chiéu dai (m%s);

g: Gia tdc trong truong (m2s™)

v: Van tdc trung binh dong chay (ms™).

St D6 déc day séng (mm™)

2.3 Phuong phap xay dung mo hinh

Buwée 1: Nhap cac dir liéu dau vao cén thiét
cho viéc thanh 1dp mo hinh. Dt liéu nay dugc thu
thap tr mo6 hinh MIKE 11 va ISIS thong qua
cong cu ArcGIS va mo-dun HEC-GeoRAS trong
ArcGIS dé c6 mang luéi séng ving nghién ciru
dudi dang ban do trén nén HEC-RAS.

Buwéc 2: Xay dung mang ludi song vung ha
luu séng Tién théng qua céng cu WinXP cia
Microsoft Office. Dit liéu nay dugc thu thip tu
Uy ban Séng Mékéng bao goém céac dit liéu vé
khong gian: DEM vung nghién cuu, cac dit liéu
hinh hoc khac nhu d6 cao mit nudc tai mdi mat
cit, gidi han bo mdi mat cit, chiéu rong moi mat
cit va khoang cach giita cac mat cat. Di liéu thoi
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Hinh 2.1: So' @6 phuwong phap tiép cin

gian dugc thu thdp tr Trung tdm Quan tréc Moi
truong Tay Nam Bo va Trung tam Quan trac Moi
truong tinh bao gdém Ben Tre bao gom cac s ligu
¢ sin vé thuy luc: sb liéu vé luu lwong va myuc
nudc duge do dac theo gio trong hai ndm (ndm
2010 va nam 2011) dung dé lam diéu kién bién
trén Q (t), bién dudi H (t) dung dé hiéu chinh va
kiém dinh mé hinh. Cac s liéu thir cAp vé cao
trinh bo, cao trinh day song cting dugc thu thap
dé klem tra lai s6 liéu cac mat cit. Ngoai ra, dit
liéu vé cong trinh céng dap Ba Lai ciing dugc thu
thap tor Cong ty Trach nhiém hitu han Mot
Thanh Vién cong trinh Thuy noéng — S& Nong
nghiép Phat trlen Nong thong tinh Ben Tre (Ve
toa do dia 1y céng Ba Lai, bé rong cbng, chiéu
cao va lich van hanh cong).
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Hinh 2.2: Mang lu6i song ving ha luu séng Tién; vi tri diéu kién bién; vi tri hiéu chinh va kiém dinh mé
hinh

Budie 3: Sau khi sao chép va chuyén tat ca cac
dir liéu can thiét cho viéc xdy dung mé hinh sang
dinh dang HEC-RAS budc tiép theo 1a nhap diéu
kién bién va diéu kién ban diu cho mo hinh. Do
han ché vé mit sb liéu nén nghién ctu nay chi
thuc hién trong bon thang mua kho (tir ngay
01/01/2010 dén ngay 30/04/2010). Dit liéu thuy
van ding lam diéu kién bién cho mé hinh gom c6
mot bién luu luong (bién trén) tai My Thudn bat
dau tir ngay 01/01/2010 dén hét ngay 30/04/2010
va sau bién myuc nudc (bién dudi) tai cac tram do
muc nuéc & bién Pong bat dau tr ngay
01/01/2010 dén hét ngay 30/04/2010. Piéu kién
ban dau 14 gi4 tri diu cta chudi s6 lidu luu luong
va myc nudc trong mo hinh.

Buéc 4: Phuong phap ndi suy mit cit ngang
cling dugc thyc hién trong tinh toan thuy luc
trong HEC-RAS nham tao ra cdc mit cit ngang
nam & khoang giita hai mit cit ngang o thuong
ngudn va ha ngudn dé b sung ¢ nhimg khu vuc
can tinh toan. Viéc noi suy mat cit ngang theo
yéu cau ctia mo hinh toan thuy lyc nham dam bao
tinh on dinh trong qua trinh tinh toan.

51

Bwéc 5: Hiéu chinh m6 hinh dwogc thuc hién
be"mg viéc thay ddi hé sé nham thuy luc (hé )
nham) Manning’s n cia mé hinh thong qua céng
cu Microsoft Excell. Qua trinh nay dugc lap di
lap lai nhiéu 1an cho dén khi nao két qua mo
phong phu hop véi két qua thuc do. M6 hinh
dugc hiéu voi bo sb liéu thuy luc tir ngiy
01/03/2010 dén ngay 31/03/2010 tai 4 tram Tra
Vinh, Chg Lach, My Tho va Hoa Binh). Sai sb
giita két qua mo phong va két qua thuc do duoc
danh gia thong qua hé sb Nash-Sutcliffe (Nash
and Sutcliffe, 1970). Hé s E cang tién gan dén 1
thi do tin cdy ctia m6 hinh cang cao (Hoang Thai
Binh, 2009; Bang DPinh DPuc, 2011; va Dinh Nhat
Quang, 2011).

pat 20
> .(0.-0,)

Trong d6: O : gi4 tri quan tric tai thoi diém t;

(3.4)

Q:n : gia tri mO phong tai thoi diém t; QO : gia tri
trung binh cia cac tri quan tric. Hé s E co gia tri
tir —oo téi 1. Khi E cang gan 1 thi muc hiéu qua
cua md hinh cang cao.
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Bu6e 6: Kiém dinh md hinh 1a bude cubi
cung cua viéc tinh todn thuy luc trong HEC-RAS
nham danh gia lai mirc d6 phii hop cua bd thong
sO thuy lyc da xac dinh trong phan higu chinh mo
hinh ¢6 pht hop véi thuc té hay khong. Khi kiém
dinh mo hinh cac théng sé ciia md hinh s& duoc
giit nguyén va khong sir dung lai chudi s6 liéu da

2.4 Xay dung kich ban mé6 hinh

Céc kich ban mo6 phdéng dong thai dong chay
thuy luc trong mé hinh dugc thiét lap dua vao su
hién dién cua cong trinh céng dap Ba Lai (cong
Ba Lai dugc mé vao cac ngay 14 — 15 va 29 — 30
am lich hang thang, nhimg ngay con lai cong s&
dong hoan toan). Mot cau hoi duoc dit ra rang:
“Hién tai, céng dap Ba Lai da va dang hoat dong
binh thuong va néu trong tuong lai ¢o rii ro nao

Bfmg 2.1: Cac kich ban xay dung trong mo hinh

dung dé hiéu chinh ma tién hanh kiém dinh trén
chudi sb lidu co thoi gian va dic trung khac. Do
han ché v& mit s6 liéu nén trong nghién ctru nay
mo hinh dugc kiém dinh bang b s6 lidu thuy luc
thue do nam 2011 (tir 0 gio ngay 01/03/2011 dén
23 gid ngay 31/03/2011). Vi tri kiém dinh duoc
thé hién theo Hinh 2.2

d6 xay ra hodc cong Ba Lai s& bi dong lai hoan
toan; hodc céng Ba Lai s& mo¢ hoan toan thi dong
thai dong chay trén hé théng séng chinh ving ha
Iru s6ng Tién sé thay doi nhu thé nao”. Cac kich
ban x4y dyng mo phong dong thai dong chay
thuy lyc vung ha luu song Tién duge thé hién cu
thé 6 Bang 2.1.

Kich ban Tinh trang cong dap Ba Lai Thoi gian so sanh

2010
2010

Kich ban 1 Dong hoan toan

Kich ban 2 Mo hoan toan

3 KET QUA VA THAO LUAN
3.1 Két qua hiéu chinh thiy luc

Qua qua trinh hiéu chinh, v&i hé s6 nham thay
Iuc cha toan hé théng song ciia mo hinh 1a 0,027
nam trong khoang cho phép cac song & dong
bang 0,018 - 0,03 (Tran Qudc Pat et al., 2012).
Két qua md phdng thiy luc duoc hi¢u chinh tai 4
tram: Tra Vinh (A); Chg Lach (B); My Tho (C)

va Hoa Binh (D) (Hinh 3.1). Ket qua sau khi
dugc hi€u chinh dé cho két qua gan gidng voi gia
tri thuc do (h¢ s6 Nash-Sutcliffe hiéu chinh c¢6
gia tri lan luot 0,098; 0,901; 0,925 va 0,920).
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Hinh 3.1: Két qua hi¢u chinh myc nuwée thwe do va md phong tai tram Tra Vinh (A); Tram Che Lach (B);
tram My Tho (C) va tram Hoa Binh (D) (tir ngay 01/03/2010 dén ngay 31/03/2010)

3.2 Két qua hi¢u kiém dinh mé hinh

‘Do han ché vé mit s6 liéu nén mo hinh chi
kiém dinh v6i bg s6 liéu luu lugng va myc nudc
thyc do tir 0 gio ngay 01/03/2011 dén 23 gio

ngdy 31/03/2011. H¢ s6 Nash E kiém dinh c6
gia tri lan lugt 12 0,096; 0,089; 0,90 va 0,90. Két
qua kiém dinh dugc thé hién qua (Hinh 3.4).
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Hinh 3.2: Két qua kiém dinh muc nuwéc thue do va md phéng tai tram Tra Vinh (A); Tram Che Lach (B);
tram My Tho (C) va tram Hoa Binh (D) (tir ngay 01/03/2011 dén ngay 31/03/2011)

3.2 Két qua mé phéng dong thai dong chiy ving ha luu song Tién

Mot s6 vi tri duge chon dé xem xét danh gia
dong thai dong chay trén song Ba Lai va cac
nhanh song lan can khic bang cach theo ddi so
sanh muc nudc gitia cac kich ban da xay dung.
Su theo doi nay dugc thyc hién béng cach phan
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doan, chia khic trén tirng nhanh song da dugc
chon (Hinh 3.3) cho dén khi ndo gia tri muc nuéc
gitra cac kich ban 1a khong c6 sy sai Iéch nhau.
Két qua su theo ddi nay c6 thé danh gia duoc
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tong quat vé dong thai dong chay cua hé thdng
cac song chinh cé chiu tac ddng boi cong trinh

Mt s6 thudt ngit sir dung trong dé tai:

- HDHT: Hoat dong hién tai nghia la céng Ba
Lai s€ van hanh theo lich van hanh hién tai ctaa
cdng. Binh thuong lich van hanh cua cong Ba
Lai s& dong lai dé giit nwéc ngot cho song Ba Lai
va dugc md ra thoat nudc vao cac ngay 14,15 va
29,30 am lich hang thang.

cdng dap Ba Lai hay khong?.

- MRHT: M6 cdng ra hoan toan nghia 1 céng Ba
Lai s& duoc md ra xuyén sudt khong theo lich
van hanh cbng.
- DLHT: Péng cbng lai hoan toan nghia 14 cong
Ba Lai s& dong lai xuyén sudt khong theo lich
van hanh céng.
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Hinh 3.3: Vi tri theo ddi sy thay déi dong thai dong chiy viing nghién ciru

Két qua mdé phong muc nudc giita cac kich
ban cho thiy tai vi tri sau cong Ba Lai (vi tri 1,
Hinh 3.3) dén ctra bién Ba Lai, bién d pha dao
dong muc nudc gitra cac kich ban khong sai 1éch
nhau va bién d§ dao dong nay gan trung nhau.
Diéu nay la do myc nuge ¢ vi tri ngoai cong Ba
Lai chiu tic dong truc tiép cua triéu bién Pong
nén khi céng Ba Lai ¢c6 PLHT hoic MRHT van
khong anh huéng gi dén muc nudc ngoai cong
(Hinh 3.4).

Tir cong Ba Lai dén vi tri s6 4 (vi tri 2,3.4;
Hinh 3.3) bién d0 pha dao dong muc nudc giira
cic kich ban khac biét rd rét nhit. Cu thé nhu
sau: Khi céng Ba Lai hoat dong theo lich van
hanh hién tai thi bién d6 pha dao dong myuc nudc
c6 su thay dbi gitra cac ngay DCHT so véi cac
ngay mé cong theo lich van hanh cong. Su khac
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11/03/2010
Céngmd& hoan toan

21/03/2010 31/03/2010
Cong dong hoan toan

Hinh 3.4: Sy thay d6i muwe nuéc theo thoi gian
giita cic KB é vitri 1l

biét nay thé hién rd nhit vao cac ngay mé cong
(14,15 va 29,30 4m lich hang thang). Khi cong
dugc mo ra thi nude trén song Ba Lai s& d6 don
ra ctra bién Ba Lai vi thé ma bién d¢ pha dao
dong muc nudc & cac ngay nay thap hon so véi
bién d9 pha dao dong muc nudc ¢ cac ngay dong
cong (Hinh 3.5).
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Khi cdng Ba Lai duoc dong lai hoan toan thi
bién do pha dao dong muc nudc gilra cac kich
ban gan nhu khong c6 sy sai khac nao so véi kich
ban céng HPHT (trir nhitng ngay mo cong). Bién
d6 pha dao dong cua myc nudc trén song Ba Lai
lac nay 1a 6n dinh nhat (Vi tri 2,3,4; Hinh 3.5).
Khi cong Ba Lai dugc md ra hoan toan thi bién
d6 pha dao dong cua muc nudc luc nay dao dong

manh va khac biét so vdi ca hai kich ban BPCHT
va HDHT. Piéu nay duoc giai thich nhu sau, khi
cdng Ba Lai dugc mo ra hoan toan, lac nay nudc
trén song Ba Lai s& chiu tic dong truc tiép cua
triéu bién Pong tir cira Ba Lai truyén vao nén
bién d6 pha dao dong ctia myc nudc trén song lac
nay ting lén dang ké (Vi tri 2,3,4; Hinh 3.5).
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Hinh 3.5: Sy thay di muwc nwéc theo thoi gian giira cac KB & vi tri 2, vi tri 3 va vi tri 4

Tir vi tri song An Hoéa tré vé phia thugng
ngudn (vi tri 5, Hinh 3.3), bién do pha dao dong
ctia myc nude khong co su thay doi nhidu so voi
cac kich ban HPBT, BCHT va MCHT (Hinh
3.6). Piéu nay la do tai vi tri song An Hoa luu
luong nudc trén song Ba Lai bi phan tich chuyén
dong, mot phan tiép tuc d6 vé phia thuong
ngudn, mot phan theo séng An Hoa d6 ra song
Tién theo song cira Pai. Bién d6 pha dao dong
muyc nudc ¢ cac kich ban tir vi tri nay (vi tri 5 tro
vé thuong ngudn, Hinh 3.3) khong sai khéc
nhiéu. Diéu nay co thé két luan rang tai vi tri 5
trén séng An Hoa (Hinh 3.3) tré vé phia huong
ngudn sé it chiju tic dong boi hoat dong van hanh
ctia cong Ba Lai.
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Hinh 3.6: Su thay d6i muwe nuwéc theo thoi gian giira
cac kich ban & vi tri §
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Song song do, trén séng An Hoéa (vi tri 6,
Hinh 3.3) bién d6 dao dong cua myuc nudc & cac
kich ban c¢6 su khac biét rd nhat vé bién do dao
dong (Hinh 3.7). Sy khac biét nay kha tuong
ddng voi bién d6 dao dong muc nude trén song
Ba Lai doan tir cng Ba Lai dén song An Hoa (vi
tri 2,3,4; Hinh 3.3). Chinh sy khac biét va su
tuong dong nay c6 thé két luan duoc rang: song
An Hoéa chiu tic dong bdi dong chay trén song
Ba Lai ma cu thé 1a chju tac dong boi hoat dong
véan hanh cta céng Ba Lai.

Tuy nhién dén vi tri giap séng cira Pai (vi tri
7, Hinh 3.3) bién d6 pha dao dong ctia myc nudc
gitia cac kich ban khoéng c6 su khac biét (Hinh
3.8). Diéu nay 1a do vi tri ha ngudn song An Hoa
(vi tri 7, Hinh 3.3) 14 noi giap nudc giita hai dong
nudc: (i) tu sobng An Hoa chay toi; (ii) trén song
ctra Pai d6 vé. C6 thé xem vi tri ndy 14 noi giap
nudc cia hai dong chay cua song An Hoéa va cia
song Cira Pai. Chinh vi thé ma bién d6 pha dao
dong myuc nudc o vi tri nay la kha on dinh. Piéu
nay chung to duoc ring, & vi tri ha ngudn song
An Hoéa (vi tri 7, Hinh 3.3), it chiu tac dong boi
hoat dong véan hanh cua céng Ba Lai.

Tom lai qua céc két qua phan tich trén c6 thé
nhan xét rang hoat dong cong trinh cong Ba Lai
HDBT, MCHT va DCHT chi lam thay d6i dong
thai dong chay trén hé thong song Ba Lai ma
khong lam thay ddi toan hé thong séng. Sau khi
phan tich myc & céac vi tri khac nhau trong khu
vuc nghién cou huéng dong chdy da dugc xac
dinh. Hudng dong chay dugc xac dinh nhu Hinh
3.9

4 KET LUAN VA DE XUAT
4.1 Kétluén

Mo hinh thily lyc mot chiéu HEC-RAS da
dugce xay dung dé mo phong dic tinh thiy luc
dong chay cho hé thng séng chinh ving ha luu
song Tién theo cac kich ban khac nhau vé hoat
dong van hanh cua cong dap Ba Lai. M6 hinh
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Hinh 3.7: Sy thay d6i mwe nwéc theo thoi gian giira
cac kich ban & vi tri 6
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Hinh 3.9: Huéng dong chdy giira cac kich ban

dugc kiém dinh bing bo sb liéu thiy luc trong
mua kho nim 2011. Két qua cua moé hinh cho
thay khi cong Ba Lai dugc mé hoan toan thi muyc
nudc tai thoi diém nay trén song Ba Lai cao hon
so voi cac kich ban dong cong hoan toan va theo
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lich van hanh cong & hién tai. Sy thay dbi dong
chay trong nghién ctru ndy nhin chung chi anh
huong trén séng Ba Lai va it anh hudng nhiéu
dén cac ving 1an can khac. Két qua cua nghién

4.2 P& xuat

Do han ché vé& mit sb liéu nén nghién cuu chi
dung lai ¢ viéc md phdng dac tinh thuy luc cho
vung ha luu song Tién trong mua khd ma chua
mod phong dugc dong thai dong chay trong mua
mua. Ngoai ra, nghién cuu nay chi di sau trong
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ABSTRACT

This research was done in order to update the available agro-ecological
map in the Vietnamese Mekong Delta based on the updated status (up to
2010) of hydrological regimes, hydraulic structures and land use patterns.
The spatial analysis was applied for agro-ecological zoning. Different from
approaches applied to in previous agro-ecological zone mapping research
(rather static in terms of water resources), the study focused on the dynamics
of (surface) water resources in terms of time and space. In addition, the
research also pointed out the sensitive areas after the projected climate
change scenarios. Such the obtained results could be a valuable base for any
development plan in the study area, at the Delta scale.

TOM TAT

Nghién cieu dwoc hién nham cdp nhdt lai ban d6 phdn viing sinh thdi nong
nghiép PBSCL dya trén nhitng thay déi vé diéu kién thuy van, co so ha tang
thuy loi va dac biét la hién trang su dung dat dai cho d@én nam 2010. Phuong
phép phan tich khéng gian trén GIS duwoc sir dung dé xac dinh cac vimg sinh
thdi néng nghiép khdc nhau. Trong pham vi nghién ciru, ddng thai nguon tai
nguyén nuwoc mat theo khong gian va thoi gian dwoc tdp trung phan tich.
Ngodi ra, nghién ciru ciing da thé hién nhitng ving c6 kha nang thay doi
ddng ké do tac dong ciia cac kich ban bién doi khi hdu trong tiwong lai. Két
qua dat dwoc tir nghién ciru nay gép phan quan trong cho cdc qui hoach phdat
trién nganh ciing nhw qui hoach tong thé viing DBSCL.

1 GIOI THIEU

Pdng bing song Ciru Long (PBSCL) duoc
biét dén nhu 1a mot trong nhiing trung tdm néng
nghiép 16n nhat Viét Nam va c6 tam anh huong
dén pham vi toan ciu. Vi hé thong canh tac da
dang nhung chi yéu dua trén nén laa (Hinh 1),
cac yéu t6 vé thd nhudng, ngudn nudc, khi
hau... ¢6 anh huong rat 16n dén san xuat nong
nghi¢p & BPBSCL. Trong khi do, tac dong ti€u
cuc cua bién d6i khi hau (BDKH) l1én hé sinh
thai tu nhién va sinh ké cua nguoi dan dia
phuong dang ngay cang dwoc chap nhan rong
rai trén pham vi thé gi6i (Black va Burns, 2002;
Prudhomme et al., 2003). Theo bao cao téng
hop cta Uy Ban Song Mekong Quédc Té (MRC,
2009), nhimg tic dong vé BDKH toan cau 1én
PBSCL c6 thé dugc tom lwoc nhu sau: (1)
Nhiét 36 trung binh s€ tang thém 2,5°C vao
nam 2070 va, (2) Nudc bién dang thém 45 cm
vao nam 2070 va 1 m vao nam 2100. Nhiing su
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thay d6i nay c6 thé dan dén su thay ddi vé nhu
cdu nudc tudi cua cac kiéu s dung dit dai
trong tuong lai (Rodriguez Diaz et al., 2007,
Gondim et al., 2009). Ngoai ra, su thay doi vé
luong nudc & thuong ngudn theo cac thang
trong nam ciing da dugc dy bao (Mainuddin et
al., 2010). Hon nira, dudi tic dong cia BDKH,
su thay doi luu lwong nuée tir thugng ngudn
song Mekong va viéc phat trién cac hé thong
cong trinh thiy loi co thé lam thay d6i dong
thai ngudn tai nguyén nudc & DPBSCL. Do vay,
kha ning cip nudc tudi cho cac khu vuc khac
nhau & PBSCL s& 13 van d& rit can dugc quan
tam trong twong lai. Chinh vi thé, viéc phan
vung sinh thai nong nghiép c6 y nghia quan
trong trong viéc quy hoach, khai thac va si
dung tai nguyén thién nhién mot cich bén viing
va thich ung véi diéu kién bién d6i khi hau
trong tuong lai.
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Legend

River
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One rice

Upland crop

Pineapple + cane
Aquaculture

One rice + ane upland crop - Forest + aquaculture
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Two rice
Triple rice

Fruit garden

Hinh 1: Ban dd sir dung dit dai nim 2006.

Viéc phan vung sinh thai nong nghiép &
PBSCL di dugc nghién ctru kha nhiéu trong
thap ky vira qua (VO-Tong-Xuan va Matsui,
1998). Tuy nhién, hién nay cac ban d6 phan
vung sinh thai nay da lac hau va dugc luu trlt &
dang ban db gidy 1a chii yéu nén rit kho khin
trong viéc cdp nhat thong tin. Bén canh do,
trong qua trinh phan vung sinh thai ¢ céc
nghién ciru trude, yéu td thuy van mac du da
duoc xem xét nhung van con ¢ muc do tong
quan; chu yéu 1a chi xem xét dén thoi gian mua
va lugng nuée hitu dung cho cdy trong mot
cach téng quat. Riéng d6i voi van dé luong
nu6e hiru dung, cac nghién ciru trude chi tép
trung vao dac tinh tinh nhung van de bién dong
ngudn nudc tudi theo thoi gian Van chua dugc
xem xét. Ngoai ra, cac du bao vé su thay doi
ctia didu kién thuy vin (lwong mua, bdc hoi,
...) cling chua duoc cap nhat vao ban do phan
vung sinh thai nong nghiép.

Vi cac 1y do trén, d& tai duoc thuc hién
nham:
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- Cap nhat va hiéu chinh lai ban dd sinh
thai nong nghiép c6 san trén co s phan
tich dong thai ciia ngudn tai nguyén nudc
mat theo khong gian va thoi gian;

- Panh gia sy thay ddi cia cac ving sinh
thai nong nghiép dudi tic dong cia bién
d6i khi hau trong diéu kién hién tai va
tuong lai;

- Thiét 1ap co so dir liéu dya trén hé théng
thong tin dia ly (GIS) giap cho viéc cép
nhat cac thong tin vé sau dugc dé dang
hon; va

- Gop phan quan trong cho cong tac qui
hoach phat trién nganh ciing nhu qui
hoach tong thé vung DPBSCL.

2 PHUONG PHAP NGHIEN CUU
2.1 Thu thap sb li¢u

Ban d6 sinh thai ndng nghiép dugc xay dung
dua trén viéc tong hop va phén tich cac yéu t6
vé dia mao, dong thai ngudn tai nguyén nuac,
thd nhudng va cac kiéu sir dung dat dai chinh;
trong do:

- Ban dd dia mao duoc dua trén o sO ban
dd sinh thai néng nghiép c6 sin (Vién
Quy hoach Néng nghiép Quéc gia ph01
hop véi Uy ban Song Mekong quéc té,
1993);

- Bén d th6 nhudng cua PBSCL (Pai hoc
Can Tho, 2002);

- Ban db xam nhdp man va ban dd do sau
ngap: Két qua mo hinh thuy lyc mod
phong lii va xam nhdp man cho PBSCL
trong hién tai va tuong lai (2050) (Vién
Quy hoach Thuay lgi Mién Nam, 2011).
Trong do6, tinh toan dién tich ngap va
man trong tuong lai (2050) dua trén kich
ban cy thé nhu sau: (1) Dong chay dén
Kratie ting 15% dbi v6i dong chay lii va
giam 15 - 20% d6i véi dong chay kiét; va
(2) Muc nuée bién trung binh dang 30cm
(ddi voi triéu bién Pong va bién Tay).

- Ban d6 céc ving thiy loi & DBSCL:
Trong pham vi nghién ctu nay, chi xét
dén cac du an thuy loi hién tai gém Bic
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Vam Nao, Nam Mang Thit, Quan Lo
Phung Hiép va O Mén Xa No va gia thiét
rang khong co sy phat trién thém cac dy
an khac trong tuong lai.

- Ban d6 str dung dat dai nam 2006 (Vién
Thiét ké Nong nghiép Mién Nam): Pugc
ding dé mo ta vé cac kiéu sir dung dat
dai chinh cho ban d0 sinh thai nong
nghiép; trén ¢ s¢ do, danh gia nhiing
han che ciing nhu lgi thé cta dong thai
ngudn tai nguyén nudc mat dén cac kiéu
st dung dét dai hién tai.

- Céc s6 lidu luong mua thuc do theo ngay
(tir 1980 —20006) tai 11 tram & BPBSCL.

2.2 Phwong phap xir Iy s6 liéu

2.2.1 Phuwong phap phan tich khong gian
(spatial analysis)

Phuong phép sé hoa ban dd trén GIS duoc
thuc hién nhim tao ra dit liéu ban dd sb cho cac
ban dd dja mao, 40 man, do siu ngap va cac
vung thuy loi & PBSCL. Viéc tao ra dit liéu
GIS cho cac ban d6 trén giup cho viéc luu trir,
cap nhat thong tin va phan tich dit liéu mot cach
nhanh chong va chinh xéac.

Phuong phap phan loai (classify) trén GIS
duoc thuc hién nham xac dinh cac khu vuc véi
cac ngudng d6 min, do ngap khac nhau; cu thé
nhu sau:

- Dbi voi ban d6 xam nhdp min, cac
ngudng do min dugc chia dya trén co sd
cac mirc d6 tac dong dén cay laa (Lé Anh
Tuén, 2012). Theo d6, d0 man dugc chia
thanh 3 cdp d6: (1) Po man tr 0 - 2 g/l
khong gy anh huéng dén ning xuit lua;
(2) B0 man tur 2 — 4 g/l c6 kha nang lam
giam ning suat laa tir 30 — 50% tuy thude
vao thoi gian bi xam nhap man; va (3)
Do mén tir trén 4 g/1, nang suét lta bj anh
hudng nghi€ém trong;
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- Pbi v6i ban d6 d6 sau ngdp, cic ngudng
d6 sau cling duoc dya trén kha nang chiu
dung cua cdy lta véi cac cip do <0,5 m
va>0,5 m;

Sau d6 phuong phap chong l6p dir ligu
(overlay) dugc st dung dé tong hop cac dir liéu
nham tao ra ban d6 dong thai ngudn tai nguyén
nudc va ban d6 phan ving sinh thai nong
nghiép trong tuong lai; cac ban dd nay co dic
diém cu thé la:

- Ban d6 dong thai nguon tai nguyén nudc
duoc dwa trén viéc tong hop cac ban do
d6 man, d6 sau ngap lii va cac vung duogc
diéu tiét thiy loi trong hién tai va tuong
lai (2050). Mbi don vi trong ban dd co
didu kién ngudn tai nguyén nudc nhu
nhau.

- Ban d6 phan ving sinh thai néng nghiép
trong hién tai va twong lai duoc téng hop
dua trén cc ban dd vé dia mao, dong thai
ngudn tai nguyén nudc va thd nhudng.
M3i don vi trén ban dd c6 diéu kién vé
dija mao, ngudn nuéc va thd nhudng la
nhu nhau.

2.2.2 Phwrong phdp thong ké

Céc s liéu lugng mua thuc do theo ngay (tir
1980 — 2006) tai 11 tram 6 PBSCL dugc phan
tich theo cac phuong phap thong ké mo ta,
théng ké xu huong va thong ké phan nhom (dwa
trén hai yéu t6 la tong lugng mua trung binh
nim va d6 léch chuén). S6 liéu sau khi phan
tich dugc dung dé bd sung vao viéc mé ta cho
dac tinh thuy van ¢ cac vung sinh thai nong
nghiép.

3 KET QUA VA THAO LUAN

Hinh 2 thé hién ban do sinh thai néng nghiép
trong hién tai (A) va tuong lai (B).
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(A)
Chu din

Phan vung sinh théi néng nghiép hién tai
Dia mao, Do sau ngap, D6 man
[1] Thém phu sa, >0.5m, 0-2 g/l
[2a] Triing ddng bang ven bién, <0.5 m, 0-2 g1
[25] Triing ddng bang ven bién, <0.5 m, 2-4 g
28] Triing ddng bang ven bién, <0.5m, >4g/
B8 Triing ddng bang ven bién, >0.5m, 0-2 g/l
I Triing ddng bang ven bién, >0.5m, >4 g/l
B8l Vung lyt hé, >0.5m, 0-2 g
1881 Ving Iyt hé, >0.5m, 24 gl
[3¢] Ving Iyt hé, >0.5m, >4 g/l
©3i nii thép, >0.5m, 0-2 gl
[5a] Ddng bang ven bién cao, <0.5m, >dg/l
[55] Ddng bang ven bién cao, >0.5m, 0-2 gl
[15¢] Ddng bang ven bién cao, >0.5m, 2-4 g/l
58l Ddng bang ven bién cao, >0.5m, >4 g/l
58 Ddng bang ven bién cao, Kidm soat
Ddng béng ven bién ngdp tridu, <0.5m, >4g/l
Déng bang ven bién ngép tridu, >0.5m, >4 g/l
B8 ©ng béng ven bién ngap tridu, Kiém soét
[7a] Béng bang ven bién thép, <0.5 m, 0-2 g/l
[75] Ddng bang ven bién thap, <0.5 m, 2-4 g/l
[7&] Ddng bang ven bién thép, <0.5m, >4g/l
[l Ddng bang ven bién thp, >0.5m, 0-2 g/l
I8l Dong bang ven bién thap, >0.5m, 2-4 gil
Ml Déng bang ven bién thép, >0.5m, >4 g/l
[ Ddng bang ven bién thép, Kiém soat
[8a)] Ddng Iyt kin, >0.5m, 0-2 g/l
[85] Bdng lut kin, >0.5m, 2-4 gl
88 Ddng lut kin, >0.5m, >4 g/l
18d) Ddng lut kin, <0.5 m, 2-4 g/l
[9a) Déng lut ven séng, >0.5m, 0-2 gl
1961 Déng lut ven séng, >0.5m, 2-4 g/l
B Ddng lut ven séng, >0.5m, >4 gl
I ©4ng lut ven séng, Kiém soat
IS8 D4ng lut ven song, <0.5m, 2-4 gl
M Ddng lut ven séng, <0.5m, >4g/l

(B)

Chu dén
Phan ving sinh théi néng nghiép twong lai (2050)
Dia mao, DY sau ngap, P man
[ Thém phii sa, >0.5m, 0-2 g/l
I Thém phu sa, >0.5 m, 2-4 g/l
[Za] Triing ddng bang ven bién, <0.5 m, 0-2g/l
[2b] Triing ddng bang ven bién, <0.5 m, 2-4 g
[128) Tring dbng bang ven bién, <0.5 m, >4 g
IR Triing ddng bang ven bién, >0.5m, 0-2 g/l
Triing ddng bang ven bién, >0.5 m, 2-4 g/l
Triing ddng bang ven bién, >0.5 m, >4 gl
I8 Vung Iyt hé, >0.5 m, 0-2 g
1851 Vang lut hé, >0.5 m, 24 g
[3¢] Ving Iyt hé, >0.5 m, >4 g/l
EM D4 nui thép, >0.5m, 0-2 g1
[5a] Déng bang ven bién cao, <0.5 m, >4 g/l
['5¢] Ddng béng ven bién cao, >0.5 m, 24 g
[I5d) ®dng bang ven bién cao, >0.5 m, >4 g/l
©dng bang ven bién cao, Kiém soéat
©dng bang ven bién ngép triu, <0.5m, >4 g/l
|88l Ddng bang ven bién ngdp triéu, >0.5 m, >4 g/l
|88 ©ng bing ven bién ngép tridu, Kiém soat
©dng béing ven bién thép, <0.5 m, 0-2g/
[75] Déng bang ven bién thap, <0.5 m, 2-4 gil
[7&] ©ng bing ven bién thdp, <0.5 m, >4 g/l
[i#@) ©ng bing ven bién thdp, >0.5 m, 0-2 g/l
I8 Ddng bang ven bién thdp, >0.5 m, 2-4 g/l
M ©4ng bang ven bién thdp, >0.5 m, >4 g/l
M ©4ng bang ven bién thap, Kiém soat
[8a) Déng lut kin, >0.5 m, 0-2 g/l
[85] Bdng lut kin, >0.5 m, 24 gl
188 Déng lut kin, >0.5 m, >4 g/l
[8a] ®3ng lut ven sdng, >0.5 m, 0-2 g/l
Bdng lut ven sdng, >0.5 m, 2-4 gl
Bdng Iyt ven sdng, >0.5 m, >4 g/l
[ ©dng lut ven sdng, Kiém soat

LI LI IKilometers
0 20 40 80

Hinh 2: Ban db sinh thai néng nghié¢p trong hién tai (A) va twong lai (B)
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Ban db sinh thai néng nghiép & PBSCL
duoc xay dung trén co sé cdp nhat va hiéu
chinh lai tir ban dd sinh thai nong nghiép da c6
(Vién Quy hoach Noéng nghiép Qudc Gia).
Theo d6, yéu t6 dia mao duoc gilt nguyén va
chi cép nhat méi dong thai nguodn tai nguyén
nuge (mét). Do han ché vé nguodn sO liéu nén
céc cac ban dd vé dia mao va thd nhudng duoc
dung chung cho viéc xay dung ban db sinh thai
nong nghiép trong hién tai va tuong lai. Chinh
vi thé, yéu té vé dia mao va thod nhudng dugc
xem nhu khong doi, va sy thay doi dong thai
ngudn tai nguyén nuéc dwoc xem la yéu tb
quyét dinh dén su thay ddi ctia ban dd sinh thai
néng nghi€p 6 DPBSCL trong hién tai (Hinh 2A)
va tuong lai (Hinh 2B). Dya trén yéu t6 dia
mao, co thé chia PBSCL thanh 9 vung, cu thé
nhu sau:

3.1 Dong lut ven séng (fluvial plain)

Bang 1 thé hién dong thai ngudn tai nguyén
nudc mat cia dong lut ven séng trong hién tai
va tuong lai.

Bang 1: dong thai ngudn tai nguyén nuéc mit
ciia dong lut ven song trong hién tai va twong lai.

Hién tai Twong lai

- Khoang 12,8% dién
tich trong dong lut ven
song  (DLVS)  duoc
diéu tiét ngudn nudc
bdi cac du an thuy lgi.
Theo d6, cac vung
thude cac du an thay
loi, dong thai ngudn
nudc duge kiém soat
theo ca khong gian va
thoi gian thong qua
viéc van hanh hé théng
dé va cong;

- Phan 16n dién tich
con lai c6 do sau ngdp
>0,5 m ung v&i cac
ngudng d0 mén khac
nhau; trong do, chu yéu

tr 0-2 g/l (chiém
77,8%). Do sau ngip
dudi 0,5 m véi cac

- Khong c6 su thay
doi;

- Toan bd dién tich
con lai c6 do sau
ngdp >0,5 m. Trong
d6, vung dién tich
véi ngudng d0 main
tir 0-2 g/l giam thap
hon so véi hién tai
(72,9%); ngudong do
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ngudng do man tur 2 —
4 g/l va >4g/1 chiem ty
1€ nho (1% dién tich);

man tu >2 g/l ¢6 dién
tich tang 1én so voi
hién tai.

Hé théng canh tac chinh trong hién tai gom:
Lta 3 vy, 2 vy, lta 1 vy + mau va céy an trai.
Néu vén giir nguyén hé thdng canh tac trén, véi
viéc tang do sau ngap va do man trong tuong
lai, c6 thé co nhiing tic dong dén viée san xuat
lta 3 vy va cdy an trai.

3.2 DPong lut kin (closed depression)
Bang 2 thé hién dong thai ngudn tai nguyén

nudc mat cua déng lut kin trong hién tai va
tuong lai.

Bang 2: Dong thai ngudn tai nguyén nwéc mit
ciia dong lut kin trong hién tai va twong lai.

Hién tai

Twong lai

- Phan 16n dién tich
c6 do sau ngap >0,5 m;
trong d6, chiém da sb
v6i ngudong do man tur
0-2 g/1 (82,3%);

- DB sau ngdp <0,5
m voi ngudng d6 man

- Toan bd dién tich
c6 do sau ngap >0,5
m Ung VoI cac
ngudng d¢ man khac
nhau. Trong do6, do
mén tir 0-2 g/l, chiém
da s6 nhung giam

xudng con 72%; ving
dién tich véi cac
ngudng d¢ man tur >2
g/l ting lén so voi
hién tai, dac biét tang
cao 0 do man tu 2-4
g/l (tang tr 11,8% lén
23% dién tich).

tir 2 — 4 g/l chiém ty 18
nho (0,74% dién tich);

Hé théng canh tac chinh trong hién tai gom:
Lta 2 vy, lta 1 vy, chuyén mau va cay an trai.
Néu van giit nguyén hé théng canh tac trén, véi
su thay doi vé dong thai ngu@)n nudc (d0 man
tang 1én trong tuwong lai), c6 thé gay kho khin
cho viéc trong cdy an tréi.

3.3 Dong lut hé (opened depression of flood
plain)
Bang 3 thé hién dong thai ngudn tai nguyén

nudc mat cla déng lut hé trong hién tai va
tuong lai.
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Bing 3: Pong thai nguon tai nguyén nwéc mit
cua dong lut hé trong hién tai va twong lai.

Hién tai

Twong lai

- Toan bo dién tich
c6 d6 sau ngdp >0,5 m.
Trong d0, chiém da sb
v6oi nguong d6 man tr
0-2 g/l (62,6%), do
man tr 2-4 g/l chiém
6,3% va do man >4 g/l
chiém 31,1%.

- Toan bo dién tich
c6 do sau ngdp >0.,5
m. Trong d6, 46 man
tr 02 g/l chiém
69,9%, tang lén so
vo1 hién tai; d0 man
tir 2-4 g/l chiém 6,1%
va >4 g/l chiém 24%,
giam thap hon so véi
hién tai.

Hé thong canh tac chinh trong hién tai gdm:
Lua 2 vy, lua 1 vy, ring, mau, khom, mia. Voi
viéc giam dién tich bi xd&m nhdp man voi do
man cao trong twong lai, o thé c6 nhimng thuan

lgi hon cho viéc san xuat Iua.

3.4 Dong bang ven bién cao (High coastal

plain)

Bang 4 thé hién dong thai nguon tai nguyén
nudc mit ciia dong bang ven bién cao trong

hién tai va tuong lai.

Bang 4: Dong thai nguon tai nguyén nuwéec mat
ciia dong bang ven bién cao trong hién tai va

twong lai.

Hién tai

Twong lai

- Khoang 44% dién
tich dwoc didu tiét
ngudn nude boi cac dy
an thay loi Nam Mang
Thit va Quan Lo Phung
Hiép;

- Phan I6n dién tich
con lai c6 do sau ngap
>0,5 m. Trong do, cac
nguong d6 man <4g/l
chiém ti 18 nho (1,3%),
d6 man >4 g/l chiém ty
1€ 16n (46,6%);

- Khong co su thay
doi;

- Phan 16n dién
tich c6 do sdu ngap
>0,5 m. Trong d6, do
man <4 g/l chiém ty
16 thap hon so véi
hién tai (0,4%); do
man >4 g/l ting cao
hon so vé&i hién tai
(tr 46,6% 1én
55,3%);
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- D0J sau ngip <0,5 - DO siu ngap <0,5

m véi d0 man >4 g/l m véi d0 man >4 g/l

chiém 7,8 % dién tich. ~ giam xudng con 0,3
% dién tich.

Hé thong canh tac chinh trong hién tai gom:
Lua 2 vy, lta 1 vu + mau, cay an trai va chuyén
t6m. Néu van giit nguyén cac hé théng canh tac
hién tai, voi viée tang d6 sdu ngép va do man
trong tuong lai, c6 thé c6 nhitng bat loi dén viée
trong cay an tral va mau (trir tnrong hop trong
mau trén dat gidong cat) nhung c6 thé c6 nhing
thuén loi hon cho viéc nudi tom.

3.5 Dong bang ven bién thap (low coastal
plain)

Bang 5 thé hién dong thai ngudn tai nguyén
nudc mat cua dong bang ven bién thap trong
hién tai va tuong lai.

Bang 5: Dong thai nguon tai nguyén nwéc mit

ciia dong ven bién thip trong hién tai va tuong
lai.

Hién tai Twong lai

- Khoang 23,5% dién - Khong c6 su thay

tich dwoc didu tiét doi;
ngudn nudc boi dy an

thuy lgi Quan Lo
Phung Hiép;

- Do sau ngap <0,5
m voi d0 man >4 g/l
giam  xudng  con
24,7%;

- Phan 16n dién tich
con lai c6 do sau ngap
<0,5 m. Trong d6, do
man >4g/l chiém ti 18
16n nhét (41,3%);

- Do sau ngap >0,5 - DO sdu ngap >0,5
m voi d0 man >4 g/l m chiém da sd; trong
chiém 23,5 % tong dién  d6, d6 man >4 g/l
tich dong bang ven chiem 37,3%, ting
bién thap. cao hon so voi hién

tai.

Hé thong canh tac chinh trong hién tai gom:
Chuyén tém, Iua 1 vu + mau, lta 2 vu va 3 vu.
Voéi viéc tang dién tich bi ngap voi do ngap
>0,5 m va tang dién tich bi man véi d0 man >4
g/, ¢6 thé c6 nhiing thuan loi cho viéc nudi tom
nhung c6 thé gap kho khin Ve ngudn nudc néu
phat trién Ita 3 vu va san xuat mau.
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3.6 Triing dong bang ven bién (opened
depression of coastal plain)

Bang 6 thé hién dong thai nguon tai nguyén
nudc miat cua ving tring dong bang ven bién
trong hién tai va tuong lai.

Bing 6: Dong thai ngu(‘fm tai nguyén nuwéc mit
cuia vung triing dong bang ven bién trong hién tai

va tuong lai.

Hién tai

Twong lai

- Phan 16n dién tich
c6 do sau ngap <0,5 m.
Trong do, dién tich
ving c6 d§ man >4g/l
chiém ti 1&¢ 16n nhat
(74,2%), d6 man tu 0-2
g/l chiém 14,7%;

- DJ sau ngip >0,5
m véi cac nguong do
min khac nhau chiém
ty 1& 2,6 % tong dién
tich viung tring ddng

- bBJ sau ngip <0,5
m voi d0 man >4 g/l
chiém 66,6%, giam
thip hon so véi hién
tai;

- B9 séu ngip >0,5
m vo6i hai ngudng dd
man chu yéu la 0-2
g/l va >4 g/l chiém
25,6%, tang cao hon

bang ven bién. 23% so voi hién tai.

Hé thong canh tac chinh trong hién tai gdm:
Rung, lta 1 vy, la 1 vu + mau. Sy thay dobi
dong thai ngudn nudc trong tuwong lai, ting do
sau ngdp va do man, co thé khong gay khé khin
cho cac hé théng canh tac hién tai.

3.7 Dong bang ven bién ngap triéu (tidally
inundated plain of coastal plain)

Bang 7 thé hién dong thai nguon tai nguyen
nudc mat cua dong bang ven bién ngép triéu
trong hién tai va tuong lai.

Béang 7: Dong thai nguon tai nguyen nuwéc mat
ciia dong bang ven bién ngip triéu trong hién tai
va tuong lai.

Hién tai Twong lai

- Khoang 5,8% dién -
tich cia wvung duoc doi;
diéu tiét ngudn nudc

boi du an Nam Mang

Thit;

- Toan bd dién tich - Toan b dién tich
con lai c6 @ min >4 con lai c6 d0 min >4

Khoéng co6 su thay
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g/l. Trong do, dién tich
c6 do sau ngap <0,5 m
chiém 53,6%; dién tich
c6 do sau ngap >0,5 m
chiém ty 1¢ 40,6%.

g/l m. Trong do, dién
tich c6 d9 sau ngép
>0,5 m chiém da sd
(82,4%), tang cao
hon so véi hién tai;
do sau ngdp <0,5 m
giam  xudng  con

11,9%.

Heé thong canh tac chinh trong hién tai gom:
Chuyén tom, rung + tom, muoi, lta 1 vu + mau.
Su thay d6i dong thai ngudn nudc trong tuong
lai, ting d0 s&u ngdp, c6 the khong gay kho
khan cho cac hé thong canh tac hién tai.

3.8 Thém phu sa (alluvial terrace)

Bang 8 thé hién dong thai ngudn tai nguyén
nudc mat cua thém phu sa trong hién tai va
tuong lai.

Bang 8: Pong thai ngudn tai nguyén nwéc mit
ciia them trong hién tai va twong lai.

Hién tai Twong lai

- Toan b0 dién tich - Toan bd dién tich

c6 d6 sau ngap >0,5 m c6 4o sau ngdp >0,5

va d man tur 0-2 g/l. m; tuy nhién, xuét
hién ving c6 d6 man
tr  2-4g/l, chiém
1,9%.

Hé thdng canh tac hién tai gdm: Lua 2 vu va
laa 1 vy. Nhin chung, thém phu sa khong co su
thay d6i nhiéu vé dong thai ngudn nudc gilta
hién tai va tuong lai; tuy nhién, viéc xuét hién
vung bi man véi d6 man 2-4 g/l cling can duoc
quan tam vi dd cho thdy ddu hiéu cua viéc bi
xa4m nhap min va c6 thé c6 anh huong dén cac
hé thdng canh tac.

3.9 Doi nui thip (hill mountains)
Khu vyc d6i nai thap khong cé su thay doi

vé dong thai ngudn tai nguyén nudc mit trong
hién tai va tuong lai.

4 KET LUAN VA PE XUAT

Dé tai da thiét 1ap dugc co s6 dit lidu v& ban
dd sinh thai nong nghiép dua trén hé thong
thong tin dia 1y (GIS); qua d6, giup cho viéc
quan 1y va cap nhat thong tin mot cach dé dang,
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nhanh chong va dac biét c6 ¥ nghia trong cong
tac quy hoach tong thé.

Céc thong tin méi vé dong thai ngudn tai
nguyén nudc trong hién tai va tuwong lai dugc
cap nhat vao ban d6 sinh thai néng nghiép, giup
cho viéc danh gia sy thay ddi ctia cac ving sinh
thai trong hién tai va tuong lai dudi tac dong
ctia bién d6i khi hau. Pong thoi qua d6, hd tro
cho viéc nhan ra duoc sy phu hop cua viéc bd
tri cac hé théng canh tic v6i dong thai ngudn
nudc trong hién tai va tuong lai; cd y nghia cho
viéc quy hoach, khai thac va st dung nguén tai
nguyén thién nhién & PBSCL mét cach hi¢u
qua va bén vitng hon. Bén canh dé, dé tai ciing
cung cap thong tin dyu bao cho tuong lai — 14 co
s& quan trong de gilip cac dia phuong 1ap Kké
hoach phat trién phu hop véi bdi canh méi
truong tuong lai.

Trong pham vi nghién ctru nay, dé tai khong
tap trung vao viéc xdy dung ban do sinh thai
noéng nghiép moi hoan chinh, cu thé 1a van sir
dung thong tin Ve dia mao cuia ban dd sinh thai
ndéng nghiép co san. Be tai chi cdp nhét nhimg
thong tin méi nhat vé sy bién dong cua ngudn
tai nguyén nudc. Trén co s& d6, co thé nhan
thdy dugc nhimg su thay doi va do véy can co
mot nghién ctru sdu hon dé hoan thién ban dd
sinh thai néng nghiép méi, cu thé 1a:

- Céc ban dd vé dia mao va thd nhudng
dugc dya trén két qua cua cac nghién ciru
trude ma chua duge kiém dinh lai. Do
vy, d& cip nhat vao ban dd sinh thai
néng nghiép mot cach hoan chinh, can
phai xac dinh lai cac ban dd dia mao va
thé nhudng trong diéu kién hién tai va
nhing thay ddi c6 thé co trong twong lai;

- Yéu té vé& d6 sdu ngdp va d0 man da
duoc cap nhat. Tuy nhién, yéu t6 vé thoi
gian ngdp va thoi gian mén cling 1a mot
van d& rat quan trong trong san xuit néng
nghiép;

- Trong diéu kién bién ddi khi hau, luong
mua trong tuong lai c6 thé s& co bién
dong ca ve€ khong gian va thoi gian. Do
véy, can phan tich thém cac sé liéu mo
phong trong twong lai dé thay dwoc sy
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bién dong nay va nhirng anh huong co
thé c6 dén san xuét nong nghiép & cac
vung sinh thai khac nhau;

- Cac két qua vé dong thai ngudn tai
nguyén nuée & timg don vi ban d6 sinh
thai nong nghiép can dugc so sanh véi
nhu cdu nudc cia nhing moé hinh trén
nén lua dic trung dé nhan ra duoc nhiing
han ché ciing nhu nhiing loi thé vé& ngudn
tai nguyén nudc, tir d6 xac dinh cac giai
phap cai thién c6 thé duoc ap dung.

- Trong cac khu vuc dugc bao dé bdi cac
du an thuy loi c6 sy hién dién cia cac
loai dat phén (dat phén tiém tang ning;
dat phén hoat dong séu, man...) va déy la
mot van dé can dugc quan tam. Trong
truong hop dong cbng s& co thé ngin
min dam bao san xuat nhung néu gip
truong hop han han, thiéu nuéc ngot
trong ndi dong thi s& d& dan dén hién
tugng xi phén trén nén dat. Do viy, van
dé nay can duoc quan tam dac biét 1a
trong diéu kién bién doi khi hau tuong lai
lam cho ngudn nudc ngot dan tré nén
khan hiém.

Ngoai ra, moi tuong tac qua lai gitra sy thay
doi dong thai nguén tai nguyén nude voi viée
chuyén d6i co cau san xuat & cac vung sinh thai
ndéng nghiép van chua dugc xem xét. Dién hinh
nhu: Pong thai ngudn tai nguyén nudc thay doi
s& lam thay doi kha ning cung cdp nudc cho
cac ving sinh thai nong nghiép khac nhau; diéu
nay c6 thé dan dén viéc chuyén doi co ciu san
xudt dé phu hop vé6i diéu kién ngudn nudc thay
d6i. Tuy vay, viéc chuyén ddi st dung dat dai
trong hién tai s& ddn dén thay d6i nhu cau nudc
va ¢ thé 1a mot trong nhimg nguyén nhan tac
dong dén dong thai ngudn tai nguyén nudc
trong tuong lai. Do vay, mé hinh da tac tr
(Agent-based model), md hinh mé phong tuong
tac giira cac yéu td trong mot hé thdng, c6 thé
dugc st dung trong budc tiép theo cua nghién
ctru nham danh gi4 tac dong qua lai giita cac
yéu t6 1én cic ving sinh thai nong nghiép &
DbBSCL.
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Thong tin chung: ABSTRACT
Ngay nhan:
SOy e - When deploying online applications on virtual hosts rented from cloud
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computing providers, an administrator of each application must establish a
Title: network monitoring system to ensure that the application runs smootly and

achieve a certain quality of service. In this paper, we propose a load
monitoring service for the cloud computing platform so that administrators
have an available load monitoring system for virtual hosts running their
applications. Moreover, the events related to the load state of an application
will be sent to the application so that the application will do certain
appropriate reactions such as automatically adjusting processing power of
the CPU, RAM, recovery or replication virtual server, ... to ensure that
applications operate efficiently.
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A load monitoring service for
cloud computing platforms

T khoa:

Hé thong gidm sat va canh
bao, Nagios, Pién toan dam
may
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Khi trién khai cdc g dung triee tuyén trén cdc mdy chii do thué tir mét dich
vu dién toan dam mdy, nha quan tri cia moi ung dung phai tu thiét dat cac
hé thong giam sat mang dé dam bao vmg dung cia ho van hanh hiéu qud va
dat mot chat luong dich vu nhat dinh. Trong bai bao nay, chung toi dé xudt
mot dich vu giam sat tai cho cdc nén tang dién todn dam may, nho do cac
nha qudn tri tmg dung c6 san hé thong gidm sdt tai cho cdc mdy chii do thie
thi cac vng dung cua ho. Hon thé, cdc su kién lién quan dén tai ciia mot ing
dung sé dwgc dich vu giam sat tdai goi dén diém tié’p nhdn sw kién vé tai ciia
vng dung, dirge cdi dat dwdi dang mét dich vu web, dé tir @6 cdc co ché phan
ing phit hop. Vi du nhw tw dong diéu chinh nang luc xir Iy ciia CPU, RAM,
nhdn ban hodc thu hoi may chu ao, ... s€ dwoc kich hoat mot cach tw dong
dam bao wng dung dwoc van hanh hiéu qua.

1 GIOI THIEU

Pién toan ddam may cho phép cac td chuc
chuyén tir chi phi dau tu ha ting céng nghé
thong tin sang chi phi van hanh. Vi vay, n6 lam
giam ganh nang vé tai chinh khi cac to chiic
muén tin hoc hoda hoat dong san xuat kinh
doanh. Tt d6, hinh thirc thué may chu ao tir cac
nha cung cip dich vu dién todn dam may dé
trién khai cac ng dung tryc tuyén ctua mot t6
chtrc ngdy cang tré nén phd bién. Tuong ty nhu
cac g dung truc tuyén truyén thong duoc thuc
thi trén cac may chu riéng cua t6 chuc, nha
quan tri cia mot ung dung truc tuyén trién khai
trén mdt may chu ao can thiét phai dat mot hé
thong giam sat. H¢ thong thyc thi giam sat tinh
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trang cua tmg dung dé hudng dén muc tiéu 1a
tmg dung c6 thé phuc vu duoc tit ca nguoi
dung truy cap den ung dung véi mot thoi gian
dap mg yéu cdu nguoi dung chip nhan dugc.
Khai niém tai (load) cua tng dung thuong dugc
dung dé chi kha nang tiép nhan ngudi dung va
kha ning dap umg cac yéu cu cia ngudi ding
cua g dung tai mot thoi dlem nao do. Khi img
dung van con kha nang tlep nhén cac yéu cau
nguodi dung va xu Iy yéu cau nay voi mét thoi
gian chap nhan duoc thi ta néi tmg dung dang
trong trang thai tdai binh thuwong (normal load
state). Nguoc lai néu tng dung khong thé tiép
nhan thém mot yéu ciu ngudi ding méi hodc
thoi gian xir 1y yéu cau qua dai lam nan 1ong
nguoi dung thi tng dung dugc xem nhu dang
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trong trang thai qua tdi (over load state). Thuc
té, trang thai tai cia mdt rng dung phu thudc
vao trang thai tai ciia may chu trién khai tng
dung. Vi du nhu mirc d¢ st dung CPU va RAM
tai thoi diém dang xét va trang thai cua céc
phan mém hé théng nhu sé lugng ndi két hién
tai ciia web server, database server, application
server, ... Cac nha quan tri iing dung thuong
phai cai dit cac hé théng giam sat tai dé phat
hién ra tinh trang qua tai ctia mg dung dé tir d6
c6 nhiing phan tng phu hgp, vi du nhu nang
cap thém tai nguyén (CPU, RAM, bang thong
mang...) cho may chu, nhan ban may chu bi qua
tai... Viéc theo doi tai cling nhu phan ing trudc
cac su kién thay d6i tai cua Gng dung thuong
duogc thuc hién thu cong bdi nha quan tri. Dleu
nay khong khai thac dugc thé manh cia nén
tang dién toan ddm may, noi ma viéc diéu chinh
cac thong sd vé cau hinh phan cing nhu CPU,
RAM, ... cia mdt may chi ao duoc thuc hién
mat cach tirc thoi bang cac dong 1énh. Do d6 rat
can thiét phai c6 mot dich vu giam st tai san
sang cho cac may chu do. Dich vu giam sat gitp
cac ung dung c6 thé phan Gmg mot cach ty dong
trude su thay doi vé trang thai tai. Trong bai
béo nay ching t6i dé xuat mot dich vu giam sat
tai cho cac nén tang dién toan dam may duoc
xay dung dua trén hé thong giam sat tai Nagios
[9]. Dich vu giam sat tai dugc dé xuét s& mo
dudng cho viée cai dit cac co ché phan tmg tu
dong trudc nhimg sy thay doi vé tinh trang tai
cua mdt ung dung truc tuyén. N6 duoc trién
khai trén cac may chii 40 ciia mot nén tang dién
toan dam may. Ching t6i bat dau bang viéc giGi
thiéu cac nghién ciru ¢6 lién quan. Tiép theo,
ching t61 s€ gidi thi¢u md hinh cua dich vu
giam sat tai trén nén dién toan dam may. Trong
phan ba chung t6i s& giGi thiéu cach thirc cai dat
dich vu giam sat tai, n6 dugc tich hgp trong moé
hinh CBM4HTC (Cloud-based Model for High
Throughput Computing) [8]. M6 hinh cho phép
mo rong kha ning tiép nhan ngudi ding cua cac
ung dung phan tan mét cach ty dong tuong rng
v6i sy gia ting s6 luong nguoi dung truy cap
dong thoi vao ung dung. Tu do, ching t61 dua
ra mo hinh tong quat cho dich vu giam sat tai
trén nén dién toan dam may nhdm hd tro cac
tmg dung c6 thé phan tng mot cach tu dong
pht hop voi su thay ddi vé tai cia ting dung.

Cubi cung 1a két luan va hudng phat trién cia
chung toi.

2 CAC NGHIEN CUU LIEN QUAN
2.1 H¢ thong giam sat mang Nagios

Hién nay, co nhiéu giai phap phan mém cho
phép trién khai gidm sat mang rat hiéu qua nhu

Nagios [1], Cacti [1], Zabbix [1], ... Trong do

Nagios la gidi phap ma ngudon m¢ véi nhicu
choc nang manh mé cho pheép quan ly bang
thong két ndi, tinh trang hoat dong ctia cac thiét
bi, trang thai cua dich vu trong hé thong mang.

Nhiéu tinh nang cua Nagios dugc danh gia cao
hon cac phan mém thuong mai [9]. Nagios c6
hai phan la Nagios Core va Nagios Plugin [5].

Nagios core dugc dat trén may chu giam sat
(Monitor host) [5][7]. Nagios core khong thuc
hién bat ky kiém tra nao trén may bi giam sat
(Remote host). Nagios core chi thu thap, quan
1y két qua do céac plugin thuc hién, viéc kiém tra
trén cac may bi giam sat dugc cac plugin thuc
hién. Cac plugin dugc cai trén may bi giam tai
[5][7] c6 trach nhiém thyuc hién cac kiém tra va

phan tich két qua. Cac plugin nhu check ram,
check cpu,  check mysql,

tin v& mac do st dung RAM, CPU, tinh trang

cua Mysql Server, Apache, Http Server, Ftp
trén may bi gidm sat. Cac dai lugng
duoc thu thap boi cac plugins duge goi la cac

Server, ...

dai luong u6c luong tai. Nagios core s& ldy
thong tin tra ve tu plugin, xr Iy ket qua va goi
phuong an xu ly thich hop véi tinh trang tai

hién tai ctia h€ thong nhu gui canh bao, thyc thi

kich ban x Iy, ...

Co ché giam sat ctia Nagios duoc trinh bay

nhu hinh 1. Trong d6, NRPE (Nagios Remote
Plugin Executor) la cong cu dinh kém voi
Nagios. N6 cho phép thuc thi cac plugin dugc

cai dat trén may bi gidm sat.

] check_gisk —a{ Lol
/ Resox

/ vd
w / ¥ check_load —& Saicas
%
R =T
. \.\"-| chock_hiip Rt
Il (r——" | et
‘ ¥ checkftp

Monitoring Host

- .

Remote Linux/Unix Host
Hinh 1: Co ché giam sat ciia Nagios
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check apache,
check http, check ftp .v.v. thu thap cac thong
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NRPE gbm 2 thanh phan: check nrpe dugc
cai dat trén may chu giam sat va nrpe_client [7]
dugc cai dat trén cac may bi giam sat. Dinh ky
check_nrpe yéu cau nrpe client thuc thi céc
plugin va goi vé may chu Nagios. Kién trac
tong quan cic thanh phin cta Nagios dugc
trinh bay nhu hinh 2. Nagios nhan két qua giam
sat tir cac plugin luu vao co so dit liéu hé thong
Nagios (state retention database), thyc hién xu
1y két qua, néu phat hién c6 van dé thi hé thong
goi kich ban xur 1y su kién da dugc cdu hinh
trugc. Nha quan tri s& xem két qua giam sat
thong qua giao dién web.

TCPIP
Hw_ - T‘*ﬂgi 0‘51&: State retention
. of glan KIem ™ darghase
e—pPlugin 4 Xty két
o=l -
a0
i
Configuration
and log files

Hinh 2: Kién triic cic thanh phin Nagios

2.2 Mo hinh CBM4HTC

Khi trién khai ing dung phén tén, cac thanh
phan cia ung dung duoc trién khai trén nhiéu
may khac nhau. Dya vao mirc do trao ddi thong
tin giita cac thanh phan, nha thiét ké ing dung
s& quyét dinh trién khai cac thanh phan ma
chung thuong xuyén trao doi thong tin v6i nhau
trén cing mot may khi thyuc thi. Nhu cau vé tai
nguyén (kha nang tinh toan cua CPU, luong
RAM chiém dung,...) ctia cac thanh phan s& rat
khéc nhau, diéu nay dan dén hién tuong mot )
may trong ung dung bi qua tai, trong khi cac
may khac dang nhe tai. Trong truong hop mot
may bi qué tai, m6 hinh CBM4HTC [8] cho
phép tao ra cac ban sao ciia may qua tai dé chia
s€ cong viéc cho may dang & tinh trang qua tai.
M6 hinh CBM4HTC dugc xay dung bang cach
khai thac kha ning cua cac nén tang dién toan
dam may. M6 hinh c6 thé tao va trién khai mot
may 40 v6i phan mém di cai dit sin mot cach
nhanh chéng cung voi bg diéu phdi tai hé thong
cho phép chuyén yéu ciu dén nhitng may nhe
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tai xir Iy. Cac thanh phan chirc ning cta tng
dung phén tan theo m6 hinh CBM4HTC duoc
trinh bay nhu hinh 3.

Trong md hinh CBM4HTC, mdi worker
dugc thyc thi trén mdt may ao, la noi thyc sy
thuc hién cac tac vu cua dich vu. Trén mdi may
ao worker [3] c6 mdt Agent lam nhiém vu thu
thap thong tin vé cac dai luong uéc luong tai
trén worker dé giri vé LoadMonitor phan tich va
danh gia. Worker c6 thé dugc nhin ban lén
thanh nhiéu worker khi c¢6 nhiéu yéu cau gui
dén hé théng, worker dugc xem nhu la cac may
chi can theo ddi tai. Dispacher 14 bo diéu phoi,
khi nhan duoc yéu clu, bd diéu phéi dua vao
danh sach cac worker va trang thai cac dich vu
tuong mg ma quyét dinh chuyén yéu cau cho
worker nao phuc vu. LoadMonitor c6 nhiém vu
giam sat trang thai tai cac dai luong udc luong
tai trén cac worker va gui canh bao cho
ServiceController vé trang thai tai dugc giam
sat. ServiceController dugc xem 1a bd quan li
chét lugng dich vy, tinh toan thong tin tai nhan
duoc tir LoadMonitor, ServiceControl xay dung
giai phap xir Iy cac tinh hudng xay ra tuong
ung: nhan ban hoac thu hdi worker. Viéc nhan
ban va thu hdi cac may ao duoc thyc hién boi
bd quan li may ao (MachineManeger), khi nhan
ban hodc thu hdi worker, MachineManager c6
nhiém vy thong bao cho LoadMonitor biét dé
cap nhat lai danh sach cac worker can theo ddi
tai.
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- Qua tai Qua tai Qua tai Qua tai
Machine Manager | enicaiga
- - % "B Binh Binh Binh
thuong thuong thuong thuong
. . 61
. . Khéng Khoéng Khong Khong
Service:S 5. 5. 5. 5.
- i - tai tai tai tai
Mukc dé s Murc do si Sof lwgng két Scrir leong két
= w i dung Ram dung CPU noi dong thoi  noi dong thoi
x Mysql Tomcat

Request Forwarde I

User Request

Hinh 3: Céc thanh phén chirc ning ciia img
dung phan tan theo mé hinh CBM4HTC
3 CAI PAT DICH VU GIAM SAT VA
CANH BAO TAI TU PONG

3.1 Xiy dung chinh sich trang thai tii dich
vu

Dua trén két qua nghién ctru duoc, chung toi
da cai dat hé thong giam sat trang thai tai cac
worker trong m6 hinh CBM4HTC dya trén hé
théng Nagios. Dich vu giam sat tai cic worker
thyc hién giam sat bon dai lugng udc lugng tai
la: mac 4§ st dung CPU (CPU), muc d6 st
dung bd nhd RAM (RAM), sb luong két ndi
hién tai cia may chu tmg dung (Tomcat) va sb
luong két ndi hién tai vao may chu dir liéu
(Mysql) [8]. Nhdm xé4c dinh trang thai tai cta
mot dai luong wée luong tai, chung t6i dé& xuat
chinh sach ngudng d6i (01,0,). Trang thai tai
cua mdi dai lugng udc lugng tai s€ cd hai gia tri
ngudng duoc dé nghi dé chia trang thai tai cta
dai lugng nay thanh ba trang thai: khong tai
(nhe tai), binh thudng va qua tai nhu hinh 4.
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Hinh 4: Trang thai tii ciia may tinh theo cic dai
lwgng khac nhau

Dya vao dé xuét cia hé thong Nagios va
Domenico Ferrari and Shongnian Zhow [2],
chung t6i dua ra chinh sach ngudng cho bdn dai
lugng udc luong tdi RAM, CPU, Mysql,
Tomcat nhu sau: d6i v6i dich vu CPU 0, =

20%, 0, =90%), giam sat trang thai muc do s
dung RAM (6, = 40%, 6, =90%), dbi véi dich
vu giam sat s& luong két ndi vao Mysql, tuy
thudc phién ban gia tri ngudng nay co thé duoc
thay doi (0; = 10, 6, =150) va dich vu Tomcat
¢ gia tri ngudng la (6; = 10, 6,=100).

Dya trén nén tang giam sat cia Nagios,
chung t6i xay dung dich vu giam sat va canh
bao tu dong trang thai tai cac worker hoat dong
dwa vao phuong thac “Poll” [3]. Theo nguyén
tac hoat dong cuia Nagios dugc trinh bay ¢ phan
2, dinh ky trong khoang thoi t; (ts 1a khoang thoi
gian check nrpe dinh ky yéu cau nrpe client
gui thong tin giam sat trén may worker) Nagios
téng hop thong tin giam sat tir cac worker luu
vao co s& dit li€u ciia Nagiso (state retention
database), két qua giam sat s& duoc hién thi
thong qua giao dién web Apache. Tuy nhién dit
li¢u thu duogc tr cac dich vu gri vé 1a dang text.
Vi du: két qua thu dugc khi kiém tra mirc do sir
dung cia RAM duoc Nagios luu vao dir li€u c6
dang: “OK:Mem used:68.52:Swap used:0.00%#%
MemUsed=68.52%; Mem Total=503460;90;90
SwapUsed=0.00;50;50 MemCached=28.12
SwapCached=0.00 Active=40.14”. Nhu vay
muc d6 st dung RAM trong truong hgp nay la
68.52%, dé liy dugc gia tri ndy so sanh véi
nguong, xac dinh trang thai tai ctia dai luong
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udc luong tai, doi hoi dir lidu can phai xir 1y
trude khi so sanh voi ngudng xac dinh trang
thai tai cua dai lwong. Véi chinh sach ngudng
cia RAM 1a (8; = 40%, 8, =90%), va mrc 4o
sit dung st dung RAM trong lan kiém tra co
trang thai tdi la binh thuong (40<=
round(68.52) <=90).

DPé thuc hién xac dinh trang thai tai cua
worker, ching t6i xay dung bd cong cu nhu
hinh 5. B cong cu dinh ky truy cap vao co so
dir liéu cta Nagios (trong thoi gian t= 1 phut),
doc gia tri woc lugng tai cia mot worker va so
sanh voi gia tri ngudng cua dai lugng udc
luong tai twong mg nham xac dinh trang thai
tai cua worker. Thong tin vé trang thai tai va gia
tri uwdc lugng tai dugc luu vao co sé di ligu
check nrpe, dugc quan li boi hé quan tri co sd
dir liéu Mysql. Céu trac bang check nrpe luu
thong tin kiém tra c6 cac thudc tinh sau:

Bang 1: Thugc tinh bang check_nrpe luu thong
tin giam sat

Stt | Tén thugc | Kiéu div Dién gidi
tinh liéu

1 Id int tu tang (Khoa
chinh)

2 Host varchar Tén may

3 address varchar Dia chi IP

4 Service varchar Tén dich vu

5 use int Muc d6/sd lugng

6 stateuse Int Trang thai dich vu

7 avguse int Muc d6/sb lugng
sir dung trung binh
trong 21 lan

8 stateavguse | int trang thai dich vu
tinh trung binh
trong 21 lan

9 flapping int Trang thai flapping
cua dich vu

10 | datetime datetime | Thoi diém kiém tra
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Nagisos
ot Thoi gian kiém
tra ‘Worker d%nh »[State retention
ky t;=1 phut Database -Nagios
i 1
Configuration du}h l,{y FS =~1’ in
| and log files doc va Xu'le dir liéu
webservice R Xac dinh dai luvgng, trang
N osdl ithai tai cua dich vu va Iuu
thong tin vao CSDL
check

Hinh 5: So d6 dich vu giam sat tai
3.2 Xay dwng chinh sach canh bao

Trong qua trinh do cac dai lugng udc lugng
tai cia cac may worker, néu chi 13y gia tri uwéc
luong tai cua mot lan kiém tra rdi xac dinh
trang thai tai cia dai lugng udc lugng tai thi
dan dén két qua khong chinh xac. Néu thong tin
canh bao khong chinh xac dugc giri lién tuc dén
ServiceControl 1am cho chinh sich diéu phdi
yéu cau va nhan ban worker cang kho khin va
khong dat hi¢u qua cao. Viéc do tai c6 hién
tuong mot s6 dai lugng ting vot hay giam
nhanh trong khoang thoi gian rat ngén, lam thay
d6i vung trang thai ca dai luong udc luong tai
lién tuc. Vi dy: mirc d6 su dung CPU dang la
72% tang vot 1én 97%, roi giam xudng lai 65%.
Viéc thay ddi trang thai dot ngdt nhu vay kho
két luan trang thai tai mic d6 sir dung CPU cua
worker. Viéc xac dinh trang thai tai cia mot dai
luong woc lugng tai va khi nao guri canh bao la
van dé kho, né quyét dinh hiéu qua cua hé
théng canh bao. Pé giai quyét van d& nay,
ching t6i sir dung trang thai flapping [6] dé xac
dinh thoi diém guri canh bao.

Trang thai flapping cua dai lugng udc luong
tai duoc dé xuat boi Nagios [6]. Khi dai lugng
udc luong tai c6 gia tri trang thai flapping la
yes c6 nghia la dai lugng wéc lugng tai dang
trong qua trinh thay ddi trang thai tai rat nhanh.
Theo dé xuat ciia Nagios néu trong 21 1an kiém
tra lién tuc (goi 1a N), néu dai lwong wéc lugng
tai c6 nhiéu hon hodc bang 7 lan thay ddi trang
thai (goi 1a x) thi dai lugng udc luong tai co gia
tri trang thai flapping 1a yes. Tuy thudc vao hé
théng gia tri x va N c6 thé duoc thay dbi cho
phu hop.
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Hé thong luu trit thong tin giam sat cho phép
luu triv két qua giam sat cia 21 1an kiém tra lién
tiép, két qua 1an kiém tra thir 22 s& thay thé két
qua 14n kiém tra thir 1. Hé thong cho phép giam
sat nhiéu dai lwong udc luong tai trén cung mot
worker. Thong tin thudc tinh can luu trit khi
kiém tra mot dai luong uwoc lugng tai 1a Id: ma
kiém tra, host: tén may tinh, address: dia chi IP,
service: loai dai luwong udc lugng tai can giam
sat. Ngoai ra khi kiém tra hé thong yéu cau ghi
nhén muc d§ st dung cia dich vu nhu thudc
tinh use: luu phan trim st dung CPU/RAM
hodc s6 luong két ndi Mysql/Apache, stateuse:
trang thai tai cua dai lugng wéc lugng tai (use
dugc so véi ngudng xac dinh trang thai),
avguse: trung binh phin trim s dung
CPU/RAM hoic s6 lugng két nbi
Mysql/Apache cia cac 1an kiém tra dugc luu
trong co so dir liéu (s6 lan luu <=21),
stateavguse la trang thai tai cia dai lugng udc
luong tai khi ding avguse so v6i ngudng. Cudi
cung thude tinh flapping: luu trang thai flapping
cta dai lwong wéc luong tai tai thoi diém hién
tai va thugc tinh datetime dung dé luu thoi diém
kiém tra.

Thoi diém giri canh bao: khi trang thai
flapping cta dich vu la yes thi thong tin trang
thai tai cua dai luong wdc luong tai duge giri vé
ServiceControl bang tac vu
alarmLoadChanged(). alarmLoadChanged() va
updateLoadInfo() 1a tac vu dugc cung cap boi
ServiceControl. Noi dung tac vu gui canh bao
yéu cau: alarmLoadChanged(Ip, loadType,
oldLoadStatus, newLoadStatus). Trong do IP la
dia chi worker; loadType la loai dai lugng udc
lwuong tai (RAM, CPU, Mysql, Apache),
oldLoadstatus la trang thai cii ciia dai lugng uéc
luong tai; newLoadStatus 1a trang thai hién tai
cua dai lugng wéc luong tai. Truong hop thir
hai gui canh bao la dinh ky 30 phat,
LoadMonitor gu1 thong tin giam sat cua tat ca
cac worker v& service control bang tic vu
updateLoadInfo(IP, RAM_Status, CPU_Status,
Mysql Status, Tomcat Status). Véi thong tin
nhan dugc service control tinh toan va diéu
phdi yéu cau hop 1.

LoadMonitor dugc cai dat duoi dang mot
Web services cung cap hai tdc vu (operations) la
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addMachine(IP, hostname, hostalias) v4i nhiém
vu thém worker modi vao danh sach cac worker
can theo ddi tai; removeMachine(IP) v6i nhiém
vu x6a worker ra khoi danh sach cac worker can
theo doi tai. Khi nhan dugc yéu cau thém hoidc
x6a  worker tor  MachineManager  thi
LoadMonitor thyc hién bang cach tu dong cap
nhat thong tin cdu hinh can thiét vao cac tép tin
cau hinh cua hé théng Nagios. Viéc nay duoc
thuc hién ty dong giap hé théng hoat dong linh
hoat va dat hiéu quéa cao. Dich vu giam sat tai
duoc tich hgp vao mé hinh CBM4HTC nhu hinh
6. Ngoai ra, dich vu giam sat tai con thiét ké mot
website My-Apache gitp hién thi thong tin giam
sat hidu qua, cung cap thong tin truc quan.

Service Control

— o |Vioid Alarraloadchange(..)
List updateloadinfol..)

| .
Createllachine() Deletel\/Jachme()

e l | |

_Disp acher

ddR eraove Worke:
& ddCrerlonad Worke:
& ddM ormall oadWorker

o [
Z
5
&
ES

MMachine hManager |VM Worker| |VI\u'I Workerl
Createlvlachine( ) [ ‘ [
Deletelviachinel ) it it

[ [ .
aching() ™ Machine{) g;‘ Worker Worker
A Operation1 ) | [Operationl()
l l B Operation() [Operationd()

Load Monitor Magios

_ml

remm’eMachme( )]

Hinh 6: Tich hop dich vu giam sat tdi vao mé
hinh CBM4HTC

4 DICH VU GIAM SAT TAI CHO CAC
NEN TANG PIEN TOAN PAM MAY

Tur viéc cai dit dich vu giam sat tai cho mo
hinh CBM4HTC, chiing t6i dé xuit mot dich vu
giam sat tai tong quat cho cac may chu 4o cia
mot nén tang dién toan dam méy nhu hinh 7.
Véi dich vy theo doi tdi nay, cdc may chu do
dugc tang cuong véi chiic nang theo doi tai.
Céc Ung dung trién khai trén may chii ao gio
day c6 thé duge thiét ké vai tinh linh hoat dap
ung duoc sy bién ddi vé tai cla ung dung. Dich
vu ndy doi héi mdi tmg dung s& c6 trong thanh
phan quan 1y chét lwong dich vu cua tmg dung
mot web services, cd tén LoadChangeListener:
cung cip 2 tac vu alarmLoadChanged() va
updateLoadInfo() nhu da trinh bay ¢ trén.
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Nguoc lai trén LoadMonitor s& cung cap mot
web services voi 2 tac vu la addMachine() va
removeMachine(). Trén Ung dung con cé thém
LoadMonitorClient 1a mdt Web Services client
s€ st dung hai tac vu cia LoadMonitor khi no
mudn dugce theo ddi hodc thoi duge theo ddi tai.
LoadChangeListener va LoadMonitor dugc cai
dit bang cong nghé Web Services dé ting tinh
doc lap trong phat trién cac tmg dung. Hai tap tin
LoadMonitor.wsdl va LoadChangeListener.wsdl
duoc tao ra dé dic ta hai web services
LoadMonitor va LoadChangeListener. Khi mot
ung dung mudn duge theo dbi tai boi dich vu
LoadMonitor, né s€ st dung tap tin
LoadChangeListener.wsdl dé tao ra stub cho
phia Server ctia mét dich vu web bang nén tang
AXIS2. Trong stub s& c6 dinh nghia sin hai
phuong thirc rong alarmLoadChanged() va
updateLoadInfo(). Nhi€ém vy clia nguoi phat
trién mg dung 13 cai dit ma ngudn cho hai tac
vu ndy dé c6 nhitng phan tng phu hop véi cac su
kién thay doi trang thai tai cua mot dai luong
uoc lugng tai nao do. Mat khac, dé bao vai
LoadMonitor rang tmg dung mudn dugc gidm
sat va canh béo ve tai, ung dung s€ tao mot Stub
cho phia client tor tdp tin LoadMonitor.wsdl.
Stub nay c6 sin cac phuong thirc addMachine()
va removeMachine() ma tmg dung co thé goi dé
dang ky va huay dang ky st dung dich vu giam
sat tai.

[LoadtlonitorClent
Loadlvlonitar [+
addhachine() LoadChange Listensr £ pplication
_ =
rernovelvachine ) alarraLoadChange()
updatel oadlnfol)
Check_rara
Magios heck e Check_cpu
Check_apache
Load Monitor Service itual Host

Hinh 7: M hinh dich vu giam sat tai cho cac ing
dung trién khai trén mét nén ting dién toan dam
may

5 KET LUAN

Nagios 12 mot hé thong giam sat va canh bao
ty dong hiéu qua, nhanh chong. Nagios cho
phép cau hinh giam sat cac cdu trac lién két
mang va gui canh bdo trong truong hop trang
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thai c6 thay doi. Tén dung nhiing uu diém cua
hé thong ma ngudn ma, chiing ti tiy bién, phat
trién xdy dung dich vu gidm sat cho cac nén
tang dién toan dam may. Dich vu cho phép tich
hop vao céc ung dung, gitp phat hién sém va
canh bao kip thoi cac van dé lién quan dén tai
¢6 anh hudng dén chat lwong ciia mot ing dung
duoc trién khai trén mot may do. Trong thoi
gian t6i, chung toi s& tiép tuc nghién ctru phat
trién bo tiéu chi chinh sach ngudng va chinh
sach gui canh bao chung dat hi¢u qua cao cho
phép ap dung giai quyét cho nhiéu bai toan.
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ABSTRACT

This paper presents the design of an automatic management system for
monitoring the status of electric equipment. The system provides the ability to
record hours of operation of equipment, evaluate efficiency of use of
equipment, and calculate energy consumption for enhancing the efficiency of
use and reducing cost of electricity of the company. The designed system is
based on the Arduino Mega 2560 kits and current sensors to measure
consumption currents of the electric equipment. The status information of
equipment will be sent periodically to a server over LAN. In this server, one
can easily perform management tasks such as collecting, processing, and
analyzing data on the usage frequency of instruments. It can be expected that
the proposed system will be useful for evaluating the efficiency of use of
equipment at companies.

TOM TAT

Trong bdi bdo ndy, nhém tdc gia trinh bay viéc thiét ké mot hé thong quan 1y
tw dong ghi nhdn tinh trang s dung trang thiét bi dién nham muc dich giam
sdt thoi gian sir dung, danh gid hiéu quad sir dung thiét bi, va tinh todn dién
ndng tiéu thy hwéng dén viéc ndng cao hiéu qua sir dung trang thiét bi va
gidm chi phi dién nang. Hé thong dwoc thiét ké dua trén nén ting board
Arduino Mega 2560 va cam bién dong dién dé do gia tri dong dién tiéu thu
ctia thiét bi. Thong tin vé trang thdi cua thiét bi dwoc dinh ky giri vé mot mdy
tinh lam chirc nang server quan ly thong qua mang cuc bo LAN. Tai day,
nguoi quadn ly co thé thu thdp, xu Iy va phan tich cac s6 liéu lién quan dén
tinh trang sir dung trang thiét bi mét cach thudn tién. Hé thong dé xudt cé thé
hitu ich trong viéc quan ly hiéu nang sw dung mdy moc, thiét bi tai cac co
quan va doanh nghiép.

1 GIOI THIEU

ché murc d6 tin cay cua két qua danh gia. Ngoai

Viéc quan 1y va nang cao hi€u qua sir dung
may moc, trang thiét bi 1a mot cong viéc duoc
cac co quan, doanh nghi¢p quan tdm thyc hi¢n
nhim giam chi phi san xuit va t6i da hoa loi
nhun. Viéc quan 1y va sir dung may moc thiét
bi ¢6 thé duge xem 1a c6 hiéu qua khi cac may
moc, thiét bi duoc sir dung triét dé vé sb luong,
vé cong suit va thoi gian hoat dong. Mac du
vay, cong viéc quan ly hi¢u qua st dung may
moc, thiét bi nay thuong duoc thyc hi€én mot
cach thu cong va khong lién tuc nén da lam han
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ra, phuong phap thye hién thu cong con c6 mot
han ché 1a ton thoi gian va nhan cong. Mot giai
phap cho van dé nay 1a tmg dung k¥ thuat dién
tor truyén thong dé thuc hién viéc giam sat, quan
ly tinh trang sir dung trang thiét bi mot cach tu
dong.

Trong thuc té, cac giai phap giam sat, ghi
nhén di€n nang tiéu thu cla thiét bj tir xa da
duoc cac cong ty thudc linh vuc Ky thuét dién
va Nang luong gidi thiéu trén thi trudng [1].
Mic du duoc thiét ké v6i nhiéu tinh ning manh,
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linh hoat, cac giai phap nay thudong doi hoi chi
phi du tu 16n va cac thiét bj phuc vu viée giam
sat can phai dwoc lip dat mot cach dong bo.
Bén canh d6, mot sd giai phap giam sat va ghi
nhan dién ning tiéu thu cua thiét bi tir xa st
dung cac cong nghé truyén thong tién tién nhu
truyén tin qua duong ddy truyén tai dién va
mang dién thoai di dong cling da duogc thuc
hién. Giai phép truyén thong tin tir thiét bi giam
sat vé trung tim thong qua duong day tai dién
(Power Line Communication) ¢ vu diém 1a co
thé tin dung dugc mang dién san c6 lam
phuong tién truyen dan [2],[3]. Tuy nhién, ky
thut nay doi hoi dau tu cac modem truyén dan
dét tién va tbe do truyen di liéu ciing han ché.
Giai phap su dung tin nhin SMS (Short
Message Service) dé giri thong tin trang thai
cua thiét bi dién thong qua mang dién thoai di
dong cho phép viée giam sat thiét bi co thé
duogc thyc hién linh hoat trén pham vi rong 16n.
Tuy nhién, chi phi ddu tu cho hé théng 1a kha
cao do viéc trang bi cac modem ghi/nhan tin
nhin SMS tai cac thiét bi giam sat va chi phi
danh cho viéc giri cac tin nhan trong qué trinh
hoat dong ctia hé théng.

Trong bai bao nay, nhom tac gia trinh bay
viéc thiét k& mot hé thdng quan 1y tw dong ghi
nhan tinh trang st dung trang thiét bi dién nhim
muc dich giam sat thoi gian st dung thiét bi,

FTP
client server
Thiét bi dién " i
\“ data connection \—j
Module giam sat
g &, | LAN *\:’a

danh gia hiéu qua st dung thiét bi hudéng dén
viéc nang cao hi€u qua s dung. Giai phap
truyén thong tin giita thiét bi giam sat va trung
tam thong qua mang cuc bd (LAN) dugc chon
nham tan dung hé théng mang sin co. Nghién
ctru dugc thyc hién xuét phét tir nhu ciu thuc té
cia viéc quan ly trang thiét bi tai cac Khoa
thude truong Pai hoc Can Tho. Hé théng dé
xuit cling c6 thé dwgc ung dung trong viéc
quan 1y hiéu ning str dung may moc, thiét bi &
cac co quan va doanh nghiép.

2 CAU TAO VA NGUYEN TAC HOAT
PONG

2.1 Tong quan h¢ thong

So db téng quan hé thong dwoc mé ta nhu
Hinh 1 gom c6 mt module gidm sat dugc két
ndi truc tiép voi thiét bi can giam sat nham ghi
nhan muc dich va thoi gian thye st dung thiét
bi. Céac thong tin nay dugc luu dudi dang cac
file dir liu. Pong thoi hé thdng phai co kha
nang gii dinh ky vé may chu cac file dit liéu
nay thong qua giao thic truyén tap tin FTP
(File Transfer Protocol). Sau do, ngudi quan tri
thiét bi s& tuong tic v6i may chu thong qua mot
giao di¢n duogc thiét ké cho muc dich quan 1y,
phan tich va v& biéu d6 thoi gian st dung cua
thiét bi can giam sat.

control connection

Hinh 1: Téng quan h¢ thong giam sat thoi gian sir dung thiét bi
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Qua qua trinh tim hiéu, nhom tac gia da
chon board Arduino Mega 2560 két hop véi
board Arduino Internet Shield dé thiét ké
module giam sat do céc tinh nang wu viét cua
board mach nay [4]:

— Lap trinh bang ngén ngit C than thién
nguoi dung.

— Cung cip thu vién mod hd trg phat trién
hé théng.

— HO trg két ndi cac ngoai vi da dang:
LCD, LAN, ban phim, ddng hd thoi gian thuc
(RTC).

— Giao thirc truyén tap tin FTP (File
Transfer Protocol) dugce ding dé truyén tap tin
di li€u tr module giam sat qua mang ludi
truyén thong dung giao thirc TCP/IP (chang han
nhu Internet — mang ngoai b WAN- hodc
intranet — mang ndi b LAN) dén mot may chu
duoc cau hinh trude.

Trén mdt may tinh dugc sir dung nhu server
ctia hé thong, mot phan mém phén tich dit liu
dugc viét bang ngdn ngir Matlab véi giao dién
than thién nguoi ding c6 chirc nang vé biéu dd

biéu dién thoi gian sir dung mot thiét bi bat ky
co lap dat module giam sat trong mot khoang
thoi gian nhat dinh.

2.2 Thiét ké phin cirng
2.2.1 Gioi thiéu board Arduino

Arduino 12 mot nén tang dién tir ma ngudn
mé hudng to1 sy mém déo, dé sir dung ca vé
phan cimg 1an phan mém. Do tinh linh hoat va
kha nang xt Iy kha manh, Arduino duoc nhiéu
d6i tuong tir am hiéu dén khong am hiéu vé
dién tir s dung dé thiét ké cac ung dung co su
tuong tic gita cac ddi twong va méi trudng.
Hinh 2 1a board mach Arduino Mega 2560 dugc
sir dung lam chirc ning giam sat thiét bi dién
trong dé tai.

Arduino Mega 2560 sir dung vi diéu khién
ATMega2560 véi cac tinh ning: 54 cng vao ra
s6 (trong d6 15 cong c6 thé sir dung nhu ngo ra
PWM), 16 ngd vao tuong tu, 4 bo giao tiép ndi
tiép UART, 01 két ndi USB, 01 cbng nap chuin
ICSP va 01 nat nhan reset vi diéu khién. Bang 1
trinh bay cac thong s6 ky thuat chinh cta board
mach.

Hinh 2: Board mach Arduino Mega 2560 [4]

Bing 1: Thong s6 k§ thuat ciia Arduino ATMega 2560

Théng s6 Gia tri Pon vi
Dién ap hoat dong 5 A%
bién ap ngd vao 7~12 A%
Dong DC tai I/O 40 mA
B0 nhd flash 256 KB
SRAM 8 KB
EEPROM 4 KB
Téc d6 xung nhip 16 MHz
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Hinh 3: So d6 khdi két ndi ngoai vi ciia h¢ thong

2.2.2 Thiét ké céc mach ngogi vi

Hinh 3 mo ta so dd cac khdi ngoai vi cia hé
thong. Board mach Shield Arduino Ethernet
dugc sir dung dé gitp hé thdng giao tiép véi
méy chii thong qua két ndi LAN. Board nay sir
dung chip chuyén dung W5100 dé tao giao thirc
giao tiép LAN. Ngoai ra, board mach nay ciing
tich hop mach giao tiép thé nhg SD dé luu trit
dir liéu hé théng. Khdi Current sensor dugc
dung dé do dong dién tiéu thu cua thiét bj. Hé
thdng giao tiép voi ngudi dung thong qua khdi
Keypad va man hién thi LCD. Viéc dém thoi
gian thuc do khdi RTC dam trach.

Khéi Current sensor sir dung cam bién dong
chuyén dung ACS712 cua hang Allegro Micro
Systems. Cam bién ndy c6 kha niang chiu dong
t6i da 30A, ngd ra dién ap phu hop cho viéc két
nbi voi vi diéu khién, d6 nhay cta cam bién 1a
66mV/A [5]. Ngd ra cua khdi Current sensor
dugc dua vao ngd tuong ty cta board Arduino
Mega 2560. Vi diéu khién ATMega2560 duoc
tich hop bo chuyén d6i ADC 10-bit, nén dién ap
t6i thiéu c6 thé do dugc 1a 4.9 mV tuong duwong
v6i viée hé théng co thé do duge dong dién toi
thiéu 1a 74.24 mA. Sy chuyén di dién ap thanh
dong dién duoc dua trén cac cong thue (1)—(4):
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4
count = Vin
VCC (1)
vin = Y€ 10,0661
2 )
count = 1024 Vee 4+ 0.0661)
3)
Suy ra,
_ e (count —512)
67.584 (4)

Ngudi sir dung c6 thé nhap cac thong tin vé
muc dich st dung thiét bi (vi du: ma hoc phén,
ma nguoi st dung) thong qua Keypad va quan
sat trén man hinh LCD dé biét trang thai cia
thiét bi. Khdéi RTC sir dung vi mach dém thoi
gian chuyén dung DS1302 dé xac dinh thoi gian
hién tai ctia hé théng. Arduino Mega 2560 giao
tiép voi vi mach DS1302 qua giao thirc I’C. So
d6 ghép ndi ngoai vi v6i Arduino Mega 2560
duoc trinh bay ¢ Bang 2:



HOoi thao toan quéc vé CNTT nam 2013 — Truong Pai hoc Can Tho

Bing 2: So dd ghép ndi ngoai vi

Ngoai vi Chén Arduino Mega 2560
Current sensor Vout A3
DB3... DBO 16,3,2, 1
LCD EN 5
RS 6
Keypad R3...RO 17,9,8,7
C3...C0 14,13,12, 11
Relay RELAY 15
RTC SCL 21
SDA 20
SD Card SS 4
SCK 52
LAN MISO 50
MOSI 51
SS 10

2.3 Thiét ké phan mém

2.3.1 Gidi thudt giao tiép Arduino — Ngoai vi

Khoi dong hé thng

Lay mau dir liéu

v

Do va hién thi dong
dién tai

v

Luu tinh trang cta
thiét bi vao SD card

Thoi diém cap
nhat dir liéu?

bung

Cép nhat di li¢u 1én
ftp server

Hinh 4: Lwru db giai thuat ciia h¢ thong
78
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Ngon ngit C dugc sir dung dé viét chuong
trinh giao tiép voi phan cimg hé thdng véi sy ho
tro ctia cac thu vién san cé trong mdi truong
phat trién Arduino [6], [7]. Luu d0 giai thuat
cua chuong trinh dugc mo ta & Hinh 4.

Trudce tién, hé théng s€ khoi tao cac ngoai vi
nhu LCD, phim, RTC, SD card va LAN bfmg
cach cau hinh gia tri ban dau cho cac ngoai vi
nay. Tiép theo, module giam sat s& 1dy mau véi
1 chu ky nhét dinh gi4 tri dong dién cua tai
bang bd ADC 10 bits trén board Arduino Mega
2560. Sau d6, hé thdng s& phan tich cac thong
s6: mi nguoi ding, md hoc phan, tinh trang
thiét bi, thoi gian sir dung,v.v.. & hién thi lén

project interface

man hinh LCD va luu cac gia tri nay vao SD
card dudi dang file “.csv”. Cudi cing, khi dén
mot thoi diém duogc 1ap trinh trude, hé théng s&
cap nhat cac dir liéu trong SD card Ién may chu
thong qua giao thuc FTP.

2.3.2 Chuong trinh trén server

Nham muc dich thiét ké mot giao dién than
thién v6i nguoi dung dé quan 1y thoi gian sir
dung thiét bj mdt cach hiéu qua, dong thdi co
the dong goi giao dién nay thanh mot phan
mém c6 thé cai dit trén bat ky may tinh nao,
nhom tac gia da chon Matlab lam cong cu dé
thuc hién cac yéu ciu nay.

el

2%

Number of device-use hours

20+

15
Days of month

Hinh 5: Giao di¢n quan ly thoi gian st dung thiét bi

Vi céc tinh ndng trén, nhom tac gid da dung
phin mém Matlab dé hoan thién h¢ thong giam
sat viéc str dung thiét bi bang cach thiét ké mot
giao dién va dong goi chuong trinh nay thanh
mdt phan mém theo trinh ty nhu sau:

2

— Budc 1: Tu cac file dir liéu dang “.csv
chura cac dir liéu theo dinh dang cho trudc ma
hé thong phéan ctng da thu thap dugc va gui vé
may chu, nhom tac gia di dung Matlab dé viét
chuong trinh quan 1y, phan tich va xu ly cac dir
lidu nay dé v& biéu do tan suat va thoi gian st
dung thiét bi mot cach truc quan.

— Budc 2: Thiét ké giao dién bang cong cu
GUI (Graphical User Interface) ctia Matlab
nhim gilip nguoi dung tuong tac voi cac dir lidu
va ¢ thé lira chon mdc thoi gian dé khao sat s6
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gid sir dung cua mot thiét bi bat ky. Sau do,
nhiing chuong trinh ¢ budc 1 vao giao dién nay
de thuyec thi cac tinh nang cta hé thong [8].

— Budc 3: Dung cong cu Matlab Compiler
dé bién dich giao dién trén thanh tdp tin thyc thi
“.exe” va dong gobi tap tin thyc thi nay thanh
mot chuong trinh cai dat trén may tinh voi tén
tap tin c6 dang “filename pkg.exe”.

— Budc 4: Chuong trinh da dugc dong goi
hoan chinh. Pé thuc hién chuong trinh, ngudi
dung chi can nhap dup vao tap tin thyuc thi dé
mo giao dién khao sat thoi gian sir dung thiét bi
nhu & budce 2 (Hinh 5).
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3 KET QUA THUC NGHIEM

bé kiém nghiém sy van hanh cia hé¢ théng,
mot ti lanh, tiéu biéu cho loai thiét bi dién co
dong tai thay doi trong qua trinh hoat dong,
dugc chon dé thuc hién thi nghiém giam sat
tinh trang str dung thiét bi trong thoi gian 48 gid
lién tuc. Hinh 6 trinh bay d6 thi biéu dién dong
dién tiéu thu cua thiét bi theo thoi gian, cy thé

1 T T

1a trong khoang thoi gian tir 18:00 dén 21:00.
Theo Hinh 6, su thay ddi gia tri dong dién trung
binh cua ti lanh trong qua trinh hoat dong da
dugc hé théng ghi nhan.

Hién tai, hé théng dang duoc tiép tuc thur
nghiém véi sO lugng thiet bi dién 16n hon va
thoi gian hoat dong dai hon.

09

0.8

21:00

<
ol 1 I 4 i
c
2
5
O
0.6 -
05 -
D4 | | I I I I | |
18:00 18:20 18:40 19:00 19:20 19:40 20:00 20:20 20:40
Time (hour:minute)
Hinh 6: D6 thi biéu dién cwong do dong dién trung binh cia thiét bi theo thoi gian
4 KET LUAN thanh cam on can by phu trdch phong thi

Bai viét di trinh viéc thiét ké mot hé thong
quan ly c6 kha nang ty dong thu thap di li¢u
tan suat hoat dong, va dong dién tiéu thu cia
thiét bi dién thong qua mang cuc bg. Hé thé)ng
co ban dap g duogc cac yéu cau da dit ra: theo
doi tinh trang st dung thiét bi theo thoi gian
thyc, quan 1y viéc sir dung trang thiét bi, hd trg
cong tac toi wu hoa viée st dung dién ning.
Giai phap nay khong chi co thé ap dung dé
quan 1y hiéu qua s dung trang thiét bi tai
truong Pai hoc Can Tho ma con ¢6 thé duge sir
dung tai cac cong ty, doanh nghiép dé hd tro
cong tac quan ly hiéu nang st dung may mdoc,
thiét bi mot cach hop 1y va hiéu qua.

LOI CAM TA

. Nghi’én cuu dugc tl}uc hién trong khuén khd
de tai cap co so, ma so T2013-18. Tac gia chan
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nghiém tai cadc don vi: khoa Cong Nghé, khoa
Noéng Nghi¢p va Phong thi nghiém Chuyén sau
da hd tro viéc do dac dong tai ciia cac trang
thiét bj tai cac don vi trén.
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ABSTRACT

Every years, flood and inundation have badly affected on the economic,
social life and productive development in Vietnam and in Mekong Delta
region especially. In this studied, we focus on researching the problem of
flooding situation by the influence of rainfall and propose a new model to
simulate the progression of flooding within city/province scope of Mekong
Delta region based on multi-agents approach to observe and evaluate the
flooding consequences. The results of the studied with efficient visualization
technique will help to predict the locations usually have water (caused by a
big water volume accumulated) in city/province to support the flooding
prevention. Some scenarios has conducted on real situations for Can Tho city
is one of the cities/provinces in the Mekong Delta region has been heavily
affected by flooding, especially when heavy rain occurs. The experiments
results was conducted with useful results when averaged rainfall and heavy
rainfall in long time.

TOM TAT

Hdng nam, lii va ngdp lut da tac dong nghiém trong dén kinh té, doi song xd
héi va phat trién san xudt ¢ Viét Nam néi chung va khu vue Pong bang séng
Cuu Long noi riéng. Trong bai viét nay, ching t6i tdp trung nghién ciru
nhitng van dé cia tinh trang ngap dudi tac dong cua hwong mua va dé xuat
mét mé hinh méi dé mé ) phong dién bién ciia ngdp voi quy mo mot tinh/thanh
phé trong ving Pong bang séng Ciiu Long trén co so tiép cdn da tac tie nham
quan sat va danh gid hdu qud cua dién bién ngdp. Két qua cia nghién ciiu
véi cach thé hién truc quan sé giup cho viéc dw doan nhiing vi tri tich tu nuoc
ddn dén ngdp trén dia ban tinh/thanh phé va tir dé hé tro tot hon cho cong
tac phong chdng ngdp. Nghién ciru da tién hanh thiec -nghiém trén dia ban
thanh pho Can Tho la mét trong nhiing tinh/thanh phé trong khu vue Dong
bang séng Ciru Long chiu tdc dong nang né ciia tinh trang ngap lut, nhat la
khi ¢é mwa I6n xdy ra. Cdc két qua thue nghiém da duwoc tien hanh véi cdc
két qua kha quan véi lwong muwa trung binh va heong miea 16n dong thoi kéo
dai.

1 GIOI THIEU

2000, dan dén thiét hai vé kinh t& rit lon
(Wassmann, 2004). Theo bao cao cua Ngan

Trong nhitng nam gan day, khu vuc Ddong
bang séng Ctru Long (PBSCL) bi anh hudng
nghiém trong boi tinh trang bién d6i khi hau.
Theo Téng cuc Thuy lgi Viét Nam, do dia hinh
béang phing, do cao trung binh 0,7-1,2 m (so véi
muc nudc bién), ving déng bang song Ciru
Long da trai qua Iii lut tan pha boi nude tir song
Cuu Long, vi dy, vao thang 09 thang 10 nidm
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hang Thé gidi (Susmita Dasgupta, 2009), Viét
Nam la mét trong nhiing nude bi anh huong boi
nuéc bién dang toan cau, trong do ving dong
bing song Curu Long bi 1a khu vuc bi anh
hudng ning né nhit. Pac biét, thanh phé Can
Tho thudong c6 mua l6n, tinh trang d6 thi hoa
lam cho hé théng kénh rach va hé thdng thoat
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nuoc bi thu hep dan dén ngap lut cuc bo keo dai
va sdu & nhiéu noi. Do vi tri ndm thap cua khu
viuc PBSCL nén viéc xay dung ban do ngap voi
gia dinh tang myc nudc va mua lon la rit can
thiét dé hd trg cac nha chirc trach va cac nha
quan ly dia phuong trong viéc quy hoach va xay
dung chinh sach. Chu trinh thiy van la sy trao
ddi nudc lién tuc gitra trai dat va khi quyén.
Chu trinh nay bét dau khi nhiét tr mat troi lam
cho nuéc dai duong bay hoi. Hoi nudc trong
khi quyén ngung tu va tao thanh may, nudc roi
xuong dudi dang mua hodc tuyét. Mot sd roi
xudng dai dwong, mot s khac roi xubng luc dia
va theo song chay ra dai dwong; ctr nhu thé chu
trinh dugc 13p di lap lai. Mot dong chay dugc
hinh thanh tir két qua cta qua trinh két hop
nhiéu ngudn nudc nhu nude tr ving dét cao d6
vé nudc mua phat sinh va cac ngudén nudc phat
sinh khac. Bén canh d6 viéc xac dinh dong chay
va luu lugng dong chay cting bi chi phéi boi rat
nhiéu yéu t6 moi truong khac. Ngay nay, viéc
tim ra mbi quan hé chung cua cac yéu td tac
dong dén dong chay, xac dinh va dinh luong
lvu luong dong chay trong cac mé hinh mo
phong thuy van dang gap rat nhiéu kho khan do
¢6 su thay d6i 16n vé tinh chat va hinh vi ctia hé
théng thoat nudce tai khac Iuu vuc khac nhau.
Di c6 rat nhiéu nghién ctru vé anh huéng cua
nudc dang tai khu vuc DPBSCL(Wassmann,
2004; Ng6 Thanh Thoang, 2012; Toshihiro
Sakamoto, 2007; V0 Quang Minh, 2011;
Taillandier, 2010; Qi, Honghai,2011). Hau hét
cac két qua cua nhimg nghién ciru trén da xay
dung duogc ban dd ngdp lut tai khu thuc
nghiém.Tuy nhién, huéng dong chay trén bé
mat nodi chung, dac biét 1a dong chay nudc mua
vao mua 10 1a rat it dwoge xem xét. Thiéu cac dix
liéu dia 1y ciing 13 nhitng van d& 16n nhu (V3
Quang Minh, 2011) xay dung ban db do cao
cho khu vire PBSCL bing cach néi suy dit lidu
ctia 967 dia diém xac dinh mdc d6 cao mat dit.
Trong bai viét nay, ching t6i d& xuit mé hinh
tac dong ctia mua dén tinh trang ngép trén bén
mat (SFR) va mo phdng tinh hinh ngdp do anh
huong coa mua dya trén tiép can da tac tir
(multi-agents), sit dung hinh anh vién tham -
Advanced Spaceborne Thermal Emission and
Reflection Radiometer Global Digital Elevation
Model (ASTER-GDEM) véi d phan giai 100
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mx 100 m) va dit liéu lugng mua thu thap 1979-
2006 dé quan sat va danh gia dién bién cua
ngdp nudc dudi tac dong clua lugng mua. Bai
viét gdbm cac phan nhu sau: Phan dau tién gi6i
thiéu vé ngap trong khu vuc PBSCL va céc van
dé phong chéng lii lut, tap trung vao dién bién
lii Iyt do anh huong ciia lwong mua. Phan tht
hai so lugc mot sb nghién ctru céac van dé vé 1
lut do anh hudng cua lugng mua. Phin ba dé
xuit mot mo hinh méi dya trén nén tang da tac
tir d& md phong cac van dé cua qué trinh dién
bién 1ii lut do anh huéng ciia mua dé quan sat
va d4nh gia tinh hinh ngap Iut. Phan bon mo ta
g6i mo phong “Mo phong lii lut do anh hudng
ciia mua (SFR)” dugc thuc hién trén nén tang
GAMA (Taillandier, 2010). Phan thr nim, mo
ta thuc nghiém trén kich ban thuc té tai thanh
phd Can Tho 1a mot trong nhimg Thanh Phé
tiéu biéu vé ngap do mua tai khu virc PBSCL.
Cubi cung 1a phan két luan va hudng phat trién.

2 MO HINH RAINFALL-RUNOF

Lugng mua 1a yéu t& quan trong nhit trong
sO nhiéu y€u to tic dong dén viéc tao ra mot
tran lut.

Hinh 1. Minh hea trong nhirng yéu t6 gay ra lii
lut (nguon: Queensland Chief Scientist)

Hinh (1) the hién tong quan vé mot minh hoa
nhiing yéu t6 gop phan tao nén lii lut. Khi mua
roi trén Iuu vuce, lugng nudc mua va dong chay
nudc mua phy thudc vao rat nhiéu vao dic tinh
cua luu vyc, dac biét 1a kich thudc, hinh dang
cua luu vuc ciing nhu tinh trang st dung dat tai
do6. Mot lugng nudéc mua duogc dat va thuc vat
giit lai, phan con lai hoa vao cac dong chay tich
tu. Nhimg dic diém cua hé thong song di qua
luvu vuc nhu kich thudc, hinh dang, tham thuc
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vat xung quanh dong sdng va cac cong trinh
thuy loi tai luu vgc déu anh huong dén muc
nudc cua dong chay nudc mua.

2.1 Téng quan vé tic tir

Tiép can dua trén tac tir (agent-based)
(Amouroux,, 2010; Drogoul, 2003) 1a mot
phuong phép tinh todn & mé phong hanh dong
va tuong tic cia cac thanh phan trong mot hé
théng ra quyét dinh, v6i danh gia tic dong ca
chung 1én toan bd hé thdng trong d6 cac ca thé
v to chirc duge md ta bdi cac tac tir. Mdi tac tir
c6 thé ty danh gid va ra quyét dinh dya trén hé
thdng cac qui tic dd dugc dinh nghia trude boi
cac chuyén gia (Modeler). Cac tac tir c6 thé co
hanh vi khac nhau trong cac hé théng khac nhau
- noi cac tac tir ton tai. O mirc d6 don gian nhét,
mét md hinh tac tir (agent-based model) bao
gom mot hé thdng cac tac tr va mdi quan hé
cua chung. Tham chi 1a mdt mo hinh tac tr don
gian c¢6 thé mo ta mot mod hinh phirc tap boi vi
mot loat cac twong tac don gidn giita cac tac tir
(agent) co6 thé dan dén hé thong két qua véi quy
mo phirc tap hon cai ma dugc dy doan chi voi
cach tdp hop cc hanh vi thé don 1é. M6 hinh
tac tir (Agent Based Model- ABM) da duoc gidi
thiéu vao cudi nhitng nim 1940 nhiing Ung
dung ciia ABM that sy hitu ich véi sy phat trién
cua hé théng may tinh manh, ABM t6 ra thich

hop dé moé hinh hoéa cic hé théng
dong(dynamics system).
Mo hinh Rainfall-runoff (rainfall

distributed) (K. J. Beven, 2001) la mot van deé
phuec tap, co rat nhiéu yéu té tac dong dén dién
bién cua dong chay nhu 1a: khi hau, dia hinh,
tinh chit dat, tham thuc vat va tinh trang su
dung dat. Hon nira, su tuong tac gitra cac yéu to
nay rat phuc tap. Pa tac tir (agent-based) hay
mod hinh da tac tor (multi-agents based model)
cho phép cac chuyén gia(modeler) dinh nghia
cac yéu td ndy voi cac dic tinh cua né mot cach
thuén tién. Bén canh dé, cac yéu té nay c6 thé
giao tiép 1an nhau trong méi trudng van dong
cua chung thong qua cac hanh dong dugc dinh
nghia boi cac chuyén gia vé moi truong
(environment expert).
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2.2 So hrge vé nén ting md phong

M6 hinh héa da tac tor (multi-agents based)
ngay nay duoc su dung rong réi trong cac hé
thdng phirc tap. N6 c6 kha ning thé hién tinh
tuong tac & nhiéu muc d6 khac nhau cua céac
thanh phﬁn trong mot hé théng. Tuy nhién,
trong nhiéu mé hinh lgi thé nay cua hé thong
tuong tac da tic tir van chua dugc khai thic
hiéu qua. Trong hau hét cac mé hinh chi ¢ murc
don gian, roi rac trong moi trudng ching ton
tai. Mot 1y do chinh khac 1a su thiéu hut (it phd
bién) cta cac nén tang md phong hd trg cho
viéc 1ap mo hinh trong linh vuc nay. Muc tiéu
clia mo hinh héa mé phong 1a dé co duge cai
nhin su sic bén trong cac hé théng dong phuc
tap. Su mo6 phong cac hé thong phuc tap bao
gom mot so lwong 16n cac bién (yéu td) dau vao
va cac moi lién két luan 1y giita chung. Trong
hé théng bao gdm cic tac tor thong minh
(intelligent agents) thi viéc tong hop hanh vi va
du doan 1a rat kho va phuc tap. Khai khoang dit
liéu (data mining) (D6 Thanh Nghi, 2008) dugc
gidi thiéu vao cuoi thé ky trude gitp con ngucn
c6 thé tim ra cac kién thtrc hiru ich tir hé thong
mod phdéng da tac tr nay. Do do, k¥ thuat khai
khoang dir liéu vi vay tré thanh yéu té quyét
dinh dé tim ra cac kién thirc méi hiru ich duoc
x@y dyng 6 muc do vi md cua hé théng dé tim
ra cdu tric va mdi quan hé cua cic thuc thé
thong qua qua trinh mo6 phong.

Dé giai quyét van d& nay, mot nén tang duoc
phat trién ké tir naim 2007, GAMA (Taillandier,
2010) 14 mot nén tang md phong da tac tir moi.
Nén tang nay cho phép cac nha 1ap mé hinh c6
thé sir dung dir lidu khong gian 16 rang va mé
hinh hoa da tac tir nhidu cip d6. Pic biét, nd
tich hop céc cong cu manh me dé giao tiép véi
hé théng thong tin dia ly — Geographic
Information System (GIS) (Manoj K. Jain,
2004) va khai thac dir liéu gip viéc md hinh
hoa d& dang hon va giam cong sirc phén tich két
qua md phong. Trong bai viét nay, ching toi st
dung GAMA dé mé phong dién bién ngap lut
do anh huong cta lugng mua.
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2.3 Tiép can dua trén tac tir cho md hinh
Rainfall-Runoff

Chung t6i d& xuit mot mo hinh méi dua trén
nén tang da tac tir (multi-agents) dé quan sat,
danh gia dién bién cua ngdp lut dudi tac dong
cua lvong mua tor d6 giup cho viéc dy doan
nhitng vi tri nudc mua tich tu dan dén ngép lut.
Thong thudng muc nude duoc sir dung dé lam
tiéu chi canh bao trong cOng tac quan ly Iyt
truyén théng (Ngd Thanh Thoang, 2012), mo
hinh ching t6i dé xuat quan tdim dén hudng di
chuyén va luu lugng nudec mua trén bé mat dia
hinh dé dy doan va quén 1y nguy co ngap lut.

Cag trinh Lurgng
mét dit | | mwa ngay

Téng hep nhirng HA tn
o hé théng
i tri tich tu nurére
mu'a thu'd'ng * P"“ ﬂ""ﬂ
xuyén

Hinh 2. Tong quan mé hinh dong chiy nuéc

muwa

Hinh (2) m6 ta qua trinh tinh toan luong nudc
mua va dién bién dong chay cta nudc mua trén
bé mit trén co s& kién triic bé mat mat dat va
luong mua. Qua trinh mo ta dién bién dong
chay nudc mua s€ giap cho viéc chi ra nhiing vi
tri ¢6 su tich tu nudc khi mua xay ra. Véi két
quéa ctia mo hinh nay s& hd trg t6t cho cong tac
phong chéng ngap lut mot cach hitu ich.

Hinh 3. M@0 hinh héa dong chay nuéc muwa

Hinh (3) chi ra ba nhan té (factor) co ban va
mdi quan hé cia ching RAIN, RIVER and
GROUND dugc ching t6i mo hinh hoa d¢é mé
phong dién bién ngép do mua trong nghién ctru
nay. Tac t¢ RAIN mo ta cudong mua va luong
mua phat sinh tai vi tri thuc nghiém trong qua
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trinh mé phong. Hanh vi “rain” cua tac tu
RAIN dugc dinh nghia dé tao mot con mua.
Tac tir RIVER mé ta luong nudc tran 1én bé
mat tir hé théng song/kénh/rach néu muc nuée
song dang cao va tac tir RIVER ciing dong thoi
1a vai tro ctia hé thong thoat nudc khi c6 mua
va muc nudc song thip hon bé mat. Tac tir
RIVER c6 hai hanh vi 1a “Springtide” va “Ebb
tide”. Tac trt GROUND Ia tac tir chinh cia mo6
hinh trong bai viét ndy, n6 mé ta luong nudc
tich tu tai mot vi tri, dd cao bé mat va chi ra
dong chay trén bé mit cua nudc mua. Hanh vi
(action) “Water discharge” duoc dinh nghia dé
thé hién qua trinh chay tran tai mét vi tri dén vi
tri thép hon trong 1an can cua no, tran qua hé
thong thoat nudc va hé thong song ngoi, kénh
rach. Hanh vi “water infiltrate” va ‘“Water
evaporate” giap tdc tt GROUND agent giam
bot lugng nudc mua tich tu va hanh vi “Rain
detect” dé tinh toan lwgng nudc mua nhan dugce
khi c6 mua.

Giéng v6i cac méd hinh dua vao dic diém tu
nhién cua thong tin vao ra, chiing t6i su dung
anh vién tham ASTER GDEM véi d9 phan giai
100 m X 100 m (d6 phan giai cang cao s€ cho
két qua cang t6t) dé mo ta kién tric bé mit va
dod cao mat dat vung thuc nghi€ém va dir li€u
lwong mua thu thap duoc lwgng mua trung binh
24 gio tir nam 1979 dén 2006 lam dir liéu dau
vao clia md hinh trong bai viét nay. Mo hinh
ctia chung t6i dé xuat “Rainfall-runoff” s& dugc
cai dat trén nén ting GAMA GAMA
(Taillandier, 2010). M6 hinh nay st dung moé
hinh “raster grid” dé thé hién dong chay hai
chiéu. Két qua caa mo hinh nay s& gitp cong
tac dy doan noi tich ty nudc mua va tim ra dong
chay nuéc mua trén bé mat dé lam co s tir d6
c6 dé cai tién hé théng thoat nude hiéu qua hon.
C6 nhiédu cach. dé xay dung dong chay bé mit tir
dir liéu 4nh vién tham (DEM - Digital Elevation
Model), nhung tit ti déu trén nguyén tic tu
nhién nuéc tr cao chay xudng thip. Trong
pham vi ctia nghién ctu nay, chung t6i su dung
phuong phap tiép can don gian nhat dugc mo ta
nhu sau: tir vi tri tac tr hién tai, tim ra vi tri
thdp nhat trong 08 1an can lam hudng di chuyén
tiép theo cta nuwéc mua. Hinh (4) md ta cach
tiép can don gian nay.
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Hinh 4. Phwong phap tim dong chiy

Trén co s6 tu tudng phuong phap thim thdu
(percolation), tiép can 6 dong (auto-cell)( J. M.
Van Der Knijff, 2010), m6é hinh dong chay
nuéc mua (rainfall-runoff) 2 chiéu (R. Rojas,
2003), ung dung cua GIS va DEM, chung t6i
xay dung md hinh RAINFALL-RUNOFF gitp
tim ra hudng lan truyén nuéc mua trén bé mit.
Hinh (5) chi ra hudéng chay tran cia nudc mua
trén mat dat.

eEn=s
P 2‘1::4
i .
A CoecESpRSEORRSEASS oo
-4: J S5 CEnan .
T Seisiaas < e
HaEl HoEs
grs
Hinh 5. Hwéng dong chay ket xuat tir DEM

Water;, = Z WaterIn, — Z WaterOut, (D)

i=1 ji=1

Cong thuc (1) st dung dé tinh tong luong
nudc cua mdt 6 hién tai. Water in: lugng nudc
nhan tir 6 1an can c6 dd cao cdt nudc cao hon va
nudc mua phat sinh. Water out: luong nudc
tran sang O thap nhat trong lan cén cua no,
luong nudc tran qua hé théng thoat nudc, boc
hoi, tham thau hinh (6) thé hién mdi quan hé
giita cac tac tir mat dit (GROUND).

Bafop Pofap
Pofad Pofo
32008 8050
499 69%%

35000 Daind
Pofof Pofo,
320808 5000
69595 49%9%

106215 thipnhst |

Hinh 6. Dong chay nuéc mua trén bé mit
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CéAu tric dja hinh cua vung thuc nghiém va
huong dong chay dugc xay dung tirt DEM. Khi
c6 mua, mdi do cao cdt nudc cia cac tac tur
(cell) s& thay doi. Khi nudc mua chay tir 6 cao
hon xuéng 0 thép hon, d§ cao cdt nudc cua cac
6 s& thay doi tir d6 huéng dong chay ciing s&
thay d6i theo. Hinh (6) thé hién mdi quan hé
giita cac 0, tai thoi diém to 6 2 12 6 thap nhat vi
vay nd s€ nhan nudc tir cac 6 khac nhung tai
thoi diém t; 6 thap nhat lai 1a 6 3 nén dong chay
s& tap trung dén 6 nay.

Ban d& cao trinh Tinh toén Dur dodin v trl
(Tée 1ir GROUND) dang chay bb ma tich W nurdre mura

grng
phan g& mua
{tAc tir RAINY

o tnang thodt nuGt
{tac tir RIVER)

Hinh 7. Téng quan mé hinh xir ly

Hinh (7) thé hién tong quan md hinh trong bai
viét nay. Ching t6i st dung hé thdng dinh vi
dia 1y (GIS), dong chay duoc xay dung trén co
s& dit liéu anh vién thim (ASTER-GDEM) va
xdy dyng mo hinh véi 08 lan can. Hé thong
song ngoi, kénh rach dugc su dung trong mo
hinh nay nhu 1a hé théng thoat nudc. Khi co
mua, mdi 6 s& nhan nudc mua truc tiép, tran
qua 6 thip nhét trong tdm 6 lan can cua no,
tham thau vao dat va tham thuc vat, bdc hoi va
tran xudng hé thong thoat nudc. Sau khi tinh
tong nude nhan duge va nude thoat di ching ta
s€ tim ra nhung vi tri tich ty nudc.

S6ng ngdi, kénh rach va hé théng thot nurérc ‘
(Téc tir RIVER)

oat "““] I Nuéc ding

Céc tac tor mat dat
(GROUND) <>
Chay tran

Mua
(Téc tu RAIN)

Hinh 8. MGJi quan hé giira cac tac tir

2.4 Giai thuit chay tran cho mo hinh
RAINFALL-RUNOFF

Giai thuat chinh cia mé hinh chay tran nudc
mua va tim ra cac vi tri tich ty nudc mua.
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Create agents: rain, river, ground and initial status of
these agent;
foreach time_step from I to
number_of simulation_days do
{
get the rainfall and water level of current day;
foreach agent is in [rain] do
update rain water level;
foreach agent is in [river] do
update river water level,;
foreach agent is in [ground] do
{
add rain water to current agent;
update drainage network;
water lose(infiltrate,evaporate);
foreach agent is in [08 neighbors]
{
discharge water to lowest neighbor;
update water level of agents;

}
}

Statistic about accumulation water place;

}

Tai budc khai tao, cac tac tir RAIN, RIVER va
GROUND duoc khai tao va thiét 1ap trang thai
bt dau qué trinh mo phong cho cac tac tu nay.
Mbi budc md phong la 1 gio thuc té, tai moi
budec mod phong s& bao gdbm nhiéu thao tac cua
cac tac tir ciing nhu sy giao tiép giita cac tac tur.
Budc 1, hé thong tién hanh doc dit liéu luong
mua va myc nudc song tai thoi diém dang xét,
cap nhat gia tri lwong mua cho cac tac tit RAIN
va gia tri myc nudc cho cac tac t¢ RIVER.
Bude 2, v6i mdi tac tt GROUND, tién hanh
tim ra tac tt GROUD c¢6 d6 cao cOt nudc + dd
cao mit dat thép nhét trong 08 lan can cda no,
chuyén 1 mot lugng nudc mua dang co sang vi
tri vira tim thdy trén co so ciia cong thirc nham
v6i hé sb nham phu hop va cap nhat lai gia tri
lugng nudc hién co cia tac tir dang xét va tac ti
vira nhan dugc nude chuyén qua. Budc 3, théng
ké nhitng tic t¢ GROUND c6 dd cao cot nudc
16n hon 0.0 m va ghi nhan s6 1an nudc tran vao
tac tt GROUND nhim phuc vu cho du doan
céc vi tri tich tu nude va céac vi tri nat thit trén
dong chay nudc mua.

3 MO PHONG TREN NEN GAMA
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3.1 Giéi thiéu nén ting GAMA

GAMA (Taillandier, 2010) 1a mot nén tang mo
phong da tac tr tich hop voi khai khoang di
lidu, cung cip cho cic chuyén gia, cic chuyén
gia va cac nha nghién ciru vé khoa hoc may tinh
kha ning mo hinh hoa day du va méi trudng mod
phong hoan chinh dé xay dung cac tac tir rd
rang trong mo truong cia chung. Nén tang
GAMA rét phu hop v6i cac hé théng mo phong
da c6 sb luong tac tir rat 16n, quan ly su giao
tiép dong ciia cac tac tir trong cac kich ban thuc
nghiém khac nhau. GAMA dugc phét trién boi
mot nhom cac nha nghién ctru Phap va Viét
Nam duéi su bao trg cia té chirc IRD/UPMC,
UMMISCO tir nam 2007.

Hinh 9. M3 hinh h6a & mé phéng thé giéi thue

GAMA cung cép cho cac chuyén gia kha ning
tiy bién dir liéu GIS phirc tap trong mdi truong
van dong cua cac tac tir. Mot hé théng manh v&i
kha ning thyuc thi mé phong 1én dén hang triéu
tac tir dong thoi. GAMA cung cip cach thirc dé
tién hanh thuc nghiém diéu khién ty dong trén
cac kich ban khac nhau trong mot hé thong, chi
dan hoidc khai khoa d lieu kham pha mot céac
thong minh trong khéng gian mé hinh. Nén
tang nay cho phép con ngudi giao tiép voi cac
tac ti trong qua trinh mé phdéng. Vi tién ich
gido tiép voi hé théng dir liéu quan hé dé dang
tong hop va quan 1y thong tin cic tac tir higu
qua hon. Chang t6i Iuu trir toan bd théng tin
nhu: théng tin dia 1y khu thyc nghiém, ban dd
do cao s6, hé thong song ngdi va lugng mua
trén nén tang co so dir liéu khong gian postgres.
Mot loi thé nita so v6i cac nén ting md phong
da tac tir khac cuia GAMA 1a tich hgp cong cu
khai khoan di lidu. Viéc tong hop thong tin vi
tri tich tu nudc trong mé hinh nay dugc thuc
hién va biéu dién mot cach truc quan thong qua
hé théng biéu dd cia GAMA.
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Hinh 10. Biéu do két qua mé phéng

3.2 Mb hinh Rainfall-Runoff trén nén
GAMA

C6 rat nhiéu yéu t6 anh huong trong viéc mo
hinh héa va mé phong dién bién ngap. Tuy
nhién, béi vi su thiéu hut cia thong tin dit liéu
dau vao nhu: ciu trac dja hinh chwa du chi tiét
dan dén két qua mo phong chua co do chi tiét
cao, dit liéu mua chi bao gdm lugng mua trung
binh trong cho mot ngay va khong c6 thong tin
vé phan bd mua tai ving thuc nghiém nén viéc
tinh tan sudt mua ¢ nhitng vi tri khac nhau chi
mang tinh chat ngau nhién (thién nhién 1a ngiu
nhién c6 qui luat). Bén canh do, dit liéu vé hé
théng thoat nudc, kénh rach, séng ngoi thong
tin vé dic tinh dit, tinh hinh st dung dét chua
day du ciing mot phan anh huong dén két qua
md phong nhung véi viéc mo hinh hoa da tac tir
cac thong tin nay s& duoc cung cap vao hé
thong rat don gian khi co thong tin cu thé.
Trong pham vi nghién ctru nay chung t6i chi
mo hinh hoéa va mé phong dién bién ngip do
mua trén 03 yéu t6 chinh 1a mura, kién tric mat
dat va hé thong song, kénh rach chay qua khu
thuc nghiém. Céc yéu t6 nay dugc mo ta bai 03
tac tt GROUND, RAIN va RIVER. Tac tu
GROUND mb ta cdu tric bé mit dia hinh khu
thuc nghiém, tac tir nay dugc dinh nghia mot sb
ddc tinh nhu: tinh chit vat 1y cua dat (hé sb
nham, do thAm thau), cao trinh so v6i myc nudc
bién, do cao cot nude. Ngoai ra tac tir nay con
duoc dinh nghia cac hanh vi dé giao tiép v6i 02
tac tir con lai cia hé théng la RAIN va RIVER.
Thong tin vé dia hinh duoc két xuit tir hé théng
anh vién thAm ASTER GDEM c6 d9 phan giai
100 m x 100 m (trong hé théng co tat ca la
144,039 tac tir (cell) & khu thyc nghiém - TP
Cén Tho). Tac tir RAIN ghi nhan théng tin vé
lvong mua va phan bd mua trong mé hinh mé
phong. Tac tr RIVER ghi nhén vi tri cia hé
thong song ngoi, kha ning tiéu thoat nude va
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muyc nudc song. Tuy nhién, PBSCL c6 02 mua
mua va mua kho voi dic diém vé lugng mua,
phan b lugng mura, thily triéu va tinh trang sir
dung dat 13 rat khac nhau giita 02 mua nay. Vi
vay, su anh hudng cua cac yéu tb dén mé hinh
mo phdng ciling trd nén phirc tap hon.

@

— @
/

GROUND

N\

Hinh 11. M3i quan hé giira céc tac tir

O budc khoi tao, mdi tac tir RIVER s& duge
gan gia tri myc nudc song, tac tt GROUND
dugc gan cao trinh mat dat, gia tri lugng mua
duoc gan cho tac tir RAIN. Véi mdi budc mod
phong, mdi tac tt GROUND sé& cap nhat luong
nudc mua tur tac tr RAIN (khi c6 mua) va tac
tor RIVER (khi muc nudc song dang cao). Voi
mdi tac tt GROUND tim vi tri c6 do cao (cao
trinh + d6 cao cot nude) thip nhit trong 08 lan
can cda no6 va ghi nhan lai huéng nudc s tran.
Sau khi cap nhit gia tri d0 cao cft nudc cua tac
tr GROUND va tac tir RAIN (mat néu mua roi
xudng dit), tic tir GROUND s& dugc cip nhat
trang thai va hién thi ra man hinh, ghi nhan vi
tri ngdp va hién thi thong ké bang biéu do.

species GROUND {
float elevation,
float water_level;
float water_discharge;
float water _infiltrate;
float water _evaporate;
float manning;
string  name;
geometry geo;
rgb color init: rgb([0,0,0]);
list Neighbours of: ground_cell <- self neighbours_at

ground_cell destination <- self;
list inputAgents of: ground cell <- [self];
action rain_detected {

action flow_detected {

}

action water_discharge{
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H
H
species rains{
float water_level <- 0.0;
string name <- “”
geometry geo;
}
species river {
float water_level <- 0.0,
string name <- “”;
geometry geo;

aspect default{
draw shape color:rgb(“green”);
b

}
experiment SFR type: gui {

output {
display “Rainfall runoff simulation” refresh_every: 1{

display Flood _Chart refresh_every: 1{
/
i

4 KET QUA VA THAO LUAN
4.1 Mo ta dir liéu

Can Tho 1a thanh phd 16n thir nim cia
Vietnam, va 1a thanh phd 16n nhit va 1a dia
diém tiéu biéu cia tinh trang ngap do mua tai
khu vuc Pong bing sdng Ciru Long, tir 10°2°
Bic dén 105°47 Nam. Dién tich tong cong la
1,409 km? véi 1,200,300 dan s6. Can Tho nam
doc theo séng Hau, véi mot hé thong song ngopi
phuc tap véi dién tich mat nudc la 5,508 ha
chiém 4% dién tich toan thanh phb. Hinh (12)
chi ra vi tri trong tam cua Can Tho tai khu vuc
DBSCL dugc x4c dinh voi sy hd tro cua GIS va
anh vién tham ASTER-GDEM. Véi ba quan
trung tdm gdm Ninh Kiéu, Binh Thuy, Cai
Ring 1a 03 quin c6 cao trinh cao nhat cua
Thanh Pho.

Hinh 12. Biéu d6 thé hién dd cao sé tir GDEM

&9

Hinh (12) thé hién vi tri caa Thanh Phd Can
Tho va phuong phap xac dinh vi tri cling nhu
cao trinh ctia ving thuc nghiém, két qua ciing
cho thdy Can Tho ¢6 02 luu vyc rong 16n.

Biéng 1: Ti I¢ dién tich theo tiéu chi cao trinh

STT Cao trinh  Dién tich Tilé
(m) (ha) (%)
1 Caohon2.0 575 0.4%
2 1.5-2.0 3,633 2.6%
3 1.0-1.5 24,873 17.7%
4 0.5-1.0 93,295 67.1%
5 Nhohon0.5 12,276 8.0%
6 Song/rach 5,508 4.0%

Vi bang ti I¢ dién tich theo tiéu chi cao trinh
dugc thé hién ¢ bang trén cho thiy rang Can
Tho 1a viing bang phing c6 t&i 85% dién tich co
cao trinh tir 0.5 mét t6i 1.5 mét, véi hé thong
song ngdi phic tap hinh (12). Thanh phé Can
Tho ¢6 do cao tir -0.0562 mét t61 2.7 mét so voi
muyc nuée bién. Hau hét dién tich Thanh Phd
(98% bé mit - gdm 141,640 trong s6 144,039
diém d6 cao) c6 d6 cao tir 0,4 mét dén 1,4 mét
so véi muc nudc bién hinh (13). Cho dén nay,
nim 2001 van 14 ndm 1d lut 16n nhit & Viét
Nam. Vao thang 10 ndm 2001 véi lugng mua
cao duoc st dung dé kiém chtrng mé hinh trong
bai viét nay (vao ngay 5 thang 10 niam 2001
lwong mua rat cao v6i 126.3 mm/ngay). Thanh
phd Can Tho c6 hé théng song ngdi phirc tap, 1a
nhan t§ chinh gdy ra tinh trong ngap lut tai
Thanh Phd vao mua i va dong thoi cling dong
vai tro la hé théng tiéu thoat nudc ctia Thanh
Pho.

11/10/2001| [7e5° q| e
r'),
h A

Hinh 13. Biéu dd phén bb cao trinh mat dit

Kién trac bé mat cta vung thyc nghiém dugc
xdy dung tr dir liéu DEM (Digital Elevation
Model): Dir li¢u vien thim ASTER GDEM cé
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d6 phan giai 100 m x 100 m tir 02 lat cat
ASTGTM2 _NI10E105 va
ASTGTM2 NO9E105 luu trir véi dinh dang
anh 1u6i(GeoTIFF) mang theo thong tin vé& do
cao (don vi mét) 100 m x 100 m dién tich/diém
anh. C6 t&i 144,039 diém doc cao duge tim
thy tir dir liéu DEM(100m x 100m x 144,039
point = 1,440,390,000 m®) tai Thanh Phé Can
Tho. St dung phan mém ArcGIS dé doc thong
tin vé gia tri 49 cao ctia Thanh Phd Can Tho tur
dir liéu DEM. Chuyen ddi dinh dang dir liéu vé
Point shape chta gia tri d6 cao vé chuan
GCS_WGS _1984. Vi tri va pham vi cua Thanh
Phd, Quan/Huyén, Phuong/Xa: St dung cong
cu PgAdmin dé import dir liéu do cao, GIS,
bang dd hanh chinh, ban d6 séng ngodi vao dit
li€u postgres.

Dit liéu Iugng mua luu trir dudi dinh dang
file excel chua thong tin lwrgng mua trung binh
theo ngay ciia Thanh Phd Can Tho thu thép tir
nam 1979 dén 2006 tir cac tram khi tuong.

Daily rainfall ——102001

mm

Hinh 14. Phén bd lwong mwa ngay

Thanh phd Can Tho c¢6 dé cao tir -0.0562 m t&i
2.7 m so v6i myuc nudce bién chi thanh hai luu
vuc rong 16n hinh (12). Két qua mé phong cho
thidy Can Tho c6 nhiéu diém tich tu nuéc mua
khi xay ra mua lon kéo dai.

FloodCell, = Cell,
i=1
V61 moi 6 ¢ do cao cOt nudc 16n hoac béng
0.01 m, va n la s6 tac tt GROUND. Cong thirc
(2) @é dém nhiing vi tri tich tu nudc mua c6 do
sau tur 0.01 m tré 1én.

2

4.2 Thuyc nghiém véi lwong mwa trung binh

4.2.1 Két qua mé phong
Ban d6 d6 cao ciia Thanh Phd Cén Tho duge
xay dung tur dit liéu DEM d¢ phan giai 100 m x
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100 m. Hé théng séng ngoi duoc xem nhu hé
théng thoat nudc trong thuc nghiém nay duoc
xac dinh gid tri myc nudc song la 0.0 mét,
luong mua dugc chon vao luc 23H ngay 31
thang 10 nam 2001 véi lvong mua dat 17
mm/ngay.
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Hinh 15. Lwgng mua trung binh cia thang 10-
2001

4.2.2 Danh gid

Vi luong mua trung binh, huéng dong chay
nudc mua trén bé mit it thay doi. Vi vay, anh
hudng coa mua 1a rat it. V&i luong mua 17
mm/ngay Can Tho c6 thé xuét hién hon 700 dia
diém bi ngap v6i d6 sau tir 10 mm trg 1én. C6
su khac biét 16n vé cach lan truyén nuéc song
va chdy tran nudc mua. V&i nudc mua, sau khi
mua xay ra nudc mua s€ dugc gitr lai tai vi tri
mua roi, chay tran tir cao xudng thap, thim
thau, boc hoi. Do do, ching ta khong thé biét
chic ring nudc mua sau khi roi xudng mat dat
s€ chay tran dugc bao xa. D6 1a Iy do giai thich
cho viéc két qua md phong thé hién mot sb dia
diém ctia Thanh Phé Cén Tho mic du c6 d cao
s0 v6i muc nude bién nhung van bi ngip nudc
do céac vi tri xung quanh ctia né cao hon nén
nuéc mua khong thé thoat di dan dén ngap cuc
bo.

4.3 Thuc nghiém voi lwgng mua trung lon
va kéo dai

4.3.1 Két qua mé phong

Ban d6 d6 cao cua Thanh Phd Can Tho dugc
xdy dung tur dit liéu DEM d¢ phan giai 100 m x
100 m. Hé thng séng ngoi duoc xem nhu hé
thdng thoat nudc trong thuc nghiém nay duoc
xac dinh gia tri myc nudc séng la 0.0 m, luvong
mua dugc chon vao luc 23H ngay 05 thang 10
nam 2001 véi lwong mua dat 126 mm/ngay.
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Hinh 16. Lwong mua I6n nhit ciia thang 10-
2001

4.3.2 Danh gia

Voéi gia tri lugng mua 126.3 mm/ngay va
diéu kién binh thuong, c6 hon 9,500 dia diém bi
ngip (phan 16n Thanh Phd Can Tho) véi 74%
dién tich bé mat Thanh Phé. Khi mua 16n, co
rat nhiéu dia diém tich tu nudc mua xuét hién
tai vung thuc nghiém. Do dac diém dia hinh
trong dbi bang phing khong c6 su khac biét
16n vé cao trinh nén nudc chay tran trong pham
vi rong nhung it dia diém bi ngap sau. Khi mua
16n xay ra va kéo dai, sb lugng dia diém bi ngap
xuét hién rit nhanh va nhiéu dia diém thuong
xuyén bi ngép va kéo dai hon so véi cac diém
khac. Két qua mo phong ciing chi ra rang, c6 rat
nhiéu dia diém mit di c6 cao trinh thip nhung
do nam canh hé théng song, rach nén khong bi
ngdp mac du mua 16n. Véi viée st dung hé
théng GAMA dé mo phong thi viéc dinh vi cac
dia diém tich tu nuéc s& tré nén don gian voi hé
thdng GIS tich hop va ban d6 hanh chinh duoc
quan ly trong md hinh nay. Tai buéc mo phong
tir 100 dén 120, sé dia diém ngap nudc biung
phat véi nguyén nhan la lugng mua tai céc
budc md phong nay rat 16n (05-10-2001) dat
126 mm/ngay (trung binh 24H) kéo dai. Do do,
tai cac dia diém nay nudc thoat di khong kip so
véi lugng nudc mua nd nhan dugc tr mua va
cac vi tri khéc tran dén.
4.4 Panh gia chung vé thyc nghiém

Vé6i m6 hinh RAINFALL-RUNOFF duoc
gi6i thiéu trong pham vi cua bai viét nidy mot
phan nao d6 di tao ra mot cai nhin tong quan vé
dién bién ngdp do mua tai Thanh Phd Can Tho
va chi ra nhitng noi c6 kha nang tich tu nudc
mua khi ¢6 mua 16n xay ra. Véi viée tong hop
va biéu dién két qua mét cac truc quan s& giup
cho cac nha danh gia dién bién ngap do mua
dugc tong quat va dé dang hon.
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Bang cach str dung phuong phép tiép can dua
trén nén tang md phong da tac tir, cac dir lidu
thiéu so6t cia mé hinh nay c6 thé duoc thém vao
moé hinh rdt don gian thong qua tic tir
GROUND, RAIN va RIVER. Chiing t6i dé xuat
mot sd ¥ tuong dé cai thién két qua du doan
nhu: tich hop véi tinh hinh sir dung dat, che phu
dat, hé théng thoat nudc, mang ludi song va hé
thong dé diéu dé danh gia anh huéng cua mua
dén dong chay trén mat, st dung dit liéu mua
radar (Ludovic Bouilloud, 2010).

5 KET LUAN VA PE XUAT
5.1 Kétluin

Chung t6i da tién hanh nghién ctru tinh hinh
1t Iyt & Viét Nam, khu vuc DPBSCL néi chung
va thanh phd Can Tho néi riéng. Trong nhiéu
yéu t6 anh huong Ii Iut, ching t6i di chon
luong mua 13 yéu t6 nghién ctiru va thanh phd
Can Tho 1a khu vyc thir nghiém. Trén thé gioi,
lwong mua-dong chay (RAINFALL-RUNOFF)
da duoc nghién ctru boi nhidu nha nghién ciu
va ¢6 nhiéu mo hinh dwoc phat trién dua trén
toan hoc va ban chit khong gian cua dau
vao/dau ra. Tuy nhién, moé phong RAINFALL-
RUNOFF la rét phtic tap. Hau nhu cac m6 hinh
su dung cong nghé¢ GIS, anh vién tham lam dir
lidu dau vao dé xdy dung dong nudc trén bé
mat. Cach tlep can auto-cell da duoc st dung
trong cac nghién ctru dya trén dit liéu lugi. Voi
su hd tro cua may tinh, mé hinh da tac
tr(ABM), mo6 hinh da tac to va nén tang mo
phong dé biéu dién dong chay 1D, 2D, 3D. Tu
két qua cia md hinh nay, chung t6i dé xuat mot
mo hinh méi dé mé phong cic dién bién cua
ngdp lut ¢ thanh phd Can Tho trén co so tiép
c4n md hinh héa da tac tir && quan sat va danh
gia hau qua 1d lut do anh huong cia lugng mua.

Két qua cua m6 hinh c6 thé dugc sir dung dé
thong ké nhiing noi thip cua thanh phé Can
Tho, quan sat va du doan nhiing noi c6 sy tich
lity lurong 16n nuéc mua. Dya trén cac két qua
ung dung, du doan cia moé phong, ching ta co
thé thay thé dé thir nghiém that, theo ddi dién
bién ngap do anh hudng ctia mwa va hd tro cac
co quan va cac nha quan ly dia phuong trong
viéc quy hoach va xay dung chinh sach phong
chdng ngap hiéu qua hon.
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5.2 Dé xuit

Can Tho nam gan song Hau (c6 dong chay
rat 16n), c6 hé théng song phirc tap va & ha luu
song Mé Kong. Bén canh mua, dong chay
thuong ngudn va triéu cudong 13 nhing yéu t6
chinh gay ra Ii lut & thanh phd Can Tho. Két
qua cia md hinh ndy mang dén mot sb tng
dung hiru ich. Tuy nhién, dé c6 mot giai phap
phong chong i lut hiéu qua, chung t6i dé xuat
mot s6 ¥ twdng cho cic cong trinh trong tuong
lai. Thir nhat, m6 hinh héa cic anh huong cia
thuy triéu va dong chay thuong ngudn dé cai
thién va t6i wu hoéa hé théng dé diéu. Thir hai,
mo phong anh hudng ctua nhiét d, gioé va st
dung dét dén tinh hinh ngap lut. Két qua cua ba
mo hinh trén s& hd tro dé xay dung mot cach
hiéu qua hé théng phong chéng lii lut.

LOI CAM TA

Nhém tac gia xin chan thanh cam on sy hd
trg cua nhom dy an DREAM khoa CNTT&TT
Truong Pai hoc Can Tho d3 tao diéu kién dé
chung t6i tiép can voi hudng nghién ctru. Nhoém
Xin cam on trung tim bién d6i khi hau TP Can
Tho da tu van trong qua trinh nghién ciru dé tai.
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ABSTRACT

Applications which support finding paths to a certain destination have
become common in traditional working platforms. As handheld devices are
increasingly popular nowadays, an application supporting path finding on
the smart devices (e.g. cell phone or tablet) would be very useful in daily
activities. In the market, there are many mobile applications developed
alongside this direction but most of solutions introduced rely heavily on
keyword search methods. These methods often require users to type exactly
the information for searching, which is quite time consuming and
uncomfortable, especially on limited User Interface space of mobile devices.
Moreover, users may receive some unexpected outputs due to the lack of
accurate semantics information specified for input query. In this paper, we
propose the method to query natural sentences, thus providing the ability to
find the needed path with short natural phrases. A conceptual-graph-based
formalism is used to represent knowledge in the database and query

sentences. Our experimental results indicated promising achievements.

1 INTRODUCTION

Path finder (PF) is an application calling
much attention from researchers recently.
However, current path finder process, including
manual typing on the devices are complicated
and uncomfortable. An example is the process
to find a path on Google maps' or Diadiem?
works only with a full keyword-based query. It
is obvious that users require a method to input
some natural sentences, such as “find the
closest gas station” (in Vietnamese: “tim ciy
xdng gan nhat) or “5 closest ACB ATM” (in
Vietnamese: “5 ACB ATM gan nhit). The
keyword-based search engine will be unable to
handle these queries efficiently.

In order to enable the semantic function of a
search engine, the system needs to provide
semantic database and semantic searching. The
technology to represent knowledge is using
ontology. Some of the significant technologies
will be presented in this paper, as follows:

I Website: http://maps.google.com
2 Website: http://www.diadiem.com
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Path finder

Path finder is a wuseful application in
everyday life. People start their PF application
as soon as they want to find information of
locations. Going to a new place with a PF
creates much confidence and easiness for any
user, who will find the new locations are
familliar, even he/she has never visited them
before.

In another example, a user can find the
closest coffee shop or gas station with the
minimum time and effort by a PF. Therefore,
the cost of getting to the location is minimized.
It is obvious that the quality and performance of
a PF impacts directly to the output of the search
session.

Mobility

Comparing with a laptop or personal
computer, it is obvious that a hand-held device
is a more comfortable platform for PF
applications, due to its instant usage. Therefore,
almost all well-known maps-related services,
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such as Google maps, Apple maps’, Nokia
HERE maps®, Diadiem maps, Viet-ban-do
maps’, Vietmaps® are supporting mobile
versions for their customers. The general
features of mobile applications are lightweight,
quick-response, and easy to interact. Moreover,
their performance and new features are also
required to be developed and improved.

Nowadays, hand-held smart devices are
becoming popular, even in developing
countries. Moreover, cost of 3G-services is
reducing, enabling several people to use.
Therefore, mobile applications have good
advantages to be developed. Moreover,
developing mobile applications in University
environment, in Information and
Communication Technologies (ICT) is a good
case study for lecturers and students. After
research period, advanced features of the
application can be brought to the market,
creating a significant chance for development
and improvement.

Cloud

Cloud computing has become a common
trend in the recent years (Cearley and Claunch,
2013). Building the development environment
on the cloud has several advantages. Moreover,
comparing with traditional university servers,
cloud based servers are more comfortable in
term of high-availability, upgradability and
performance.

Beside mobility and big-data, cloud based
development has become one of the three fields
with the strongest improvement recently. In
Vietnam, developing cloud based applications
has created high workload for the ICT industry.
The students are also keen to learn and obtain
skills of the field. Investigation from
Vietnamese  industry  shows that the
interviewers usually call for cloud computing
experience in recruiting new engineers. These
conditions give a strong enthusiasm to organize
all application data on Cloud.

3 Website: http://www.apple.com/ios/maps/
4 Website: http://here.com

3> Website: http://maps.vietbando.com/maps/
6 Website: http://www.vietmap.vn/
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As the cloud based platform has its high
availability feature, we aim to develop and
spread the PF on the platform that several
developers are able to join easily. Without the
boundary of local network or University
servers, it is obvious that the cloud based
development environment creates a non-
boundary platform for all other committees.

Semantics

Semantic searching is an important feature
in this study. To perform a question, a phrase
(an uncompleted sentence) in natural format is
sent to the engine. The server will semantic
conceptualize this query before finding an
answer in the cloud database. The search
engine, powered by semantic ability, is built
based on conceptual graphs (Phan, Quan, Pham
and Nguyen, 2011).

In this study, instead of English, we use
Vietnamese database. The concept of using
Vietnamese and English are similar, but we
want the application to be useful for several
Vietnamese users. Beside the difficulties of
lacking data in Vietnamese, we also have
difficulties of Vietnamese diacritical marks.
However, we realized that there are a few
applications of PF in Vietnamese. As the result,
we chose to develop the mobile Vietnamese
version for this application.

Remaining parts of the paper are organized
as follows. Session 2 describes semantic
approach of for the application. Section 3
explains how the mobile PF is designed and
implemented. Section 4 shows our experimental
results. Finally, section 5 explains our future
approaches to improve the application and
concludes the paper.

2 SEMANTIC APPROACH

2.1 Conceptual graph

A conceptual graph (CG) is a notation for
logic based on existential graphs (Phan, Quan,
Pham and Huynh, 2011). A CG is used to
describe knowledge in data storing and data
searching. In the graph, the concept node
(represented by rectangle) describes individual
of a concept and the relation node (oval)
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describes the relationship between concept
nodes. The directed arrows show directions of
the relationship.

Fig. 1 shows an example of a conceptual
graph used to describe the knowledge. The
declared information is a POINT with given
longitude and latitude, has the FEATURE of
“Coffee Shop”. Therefore, the POINT is a
candidate to be found as a location for “Coffee
Shop” searching.

POINT:
Longitude: 10.755728
Latitude: 106.667556

FEATURE:

“Coffee Shop:

Figure 1. An example of a CG

Fig. 2 shows another example of a CG,
describing a natural query. The requirement is
finding all ATM stations belonging to ACB
(Asia Commercial Bank), but are closer than
one kilometer from the current location. The
questioning positions, mentioned by a question
mark “?”, are the query referent of the CG.

FEATURE:
“ATM Station”

POINT: BANK: “Asia

Commercial
Bank (ACB)”

Longitude: 17.457333
Latitude: 102.663471

Figure 2. A natural query displayed in the form
ofa CG

2.2 Synonym and Antonym

A Synonym database is created, notifying
the relationship of those words which are
synonyms. Based on the relationship defined in
the Synonym database, the engine understands
that “closer”, ‘“nearer”, and ‘“shorter” have
approximately the same meaning (in
Vietnamese: “gﬁn”, “ngén”, “ké can”).

Similarly, an Antonym database is also
created to capture antonym relationships (i.e.
words with opposite meanings). When
encountering an adverb indicating inversed

2 (13

meaning (such as “less”, “not”, “fewer”), the
engine will rely on the Antonym database to
infer the meaning actually implied in the
context. For example, “not far” will be
understood as ‘“near” since they (“near” and
“far”) are defined as antonyms in the Antonym
database.

2.3 Query Construction

This session explains how the queries are
processed to obtain expected semantic
information.

In the pre-processing step, common and
unknown keywords are located. Double typing,
typos, wrong marks, no-meaning Vietnamese
words and similar typing mistakes are
eliminated.

In the later step, comprising keywords,
synonyms and antonyms are located and linked
to the root keywords. Moreover, in the FP
application, information of distance plays an
important function. Therefore, we locate
distance keywords and match them with a unit
of measurement for later processing steps.

After successfully defining the meaning of
all tokens, the CG for the query is constructed,
ready for a searching.

For example, the input query: “find all ATM
of ACB Bank closer than 3 km” (in
Vietnamese: “tim tat ca cic ATM ciia ngan
hang ACB gan hon 3 km”) will be processed
as:

- Tokenizing the sentence (Phuong,
Huyen, Azim and Vinh, 2008) into: find,
all, ATM, of, ACB, Bank, closer, 3, km.

- Cleaning unnecessary words, remaining
parts are: ATM, ACB, Bank, closer, 3,
km.

- Locating synonym and antonym words,
we understand that meaning of “ATM”
and “Bank” are in Synonym database, so
that we can eliminate one of them.

- Extracting unit of measurement, we find
these keywords: 3, km.

- Finally, we create the CG with the
following keywords: ATM - ACB >
closer 2 3 2 km

As the result, the CG is created and ready for
query execution in the database.
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3 A MOBILE WEB PATH FINDER

3.1 System Organization

Mobile development has created much
concentration recently. Several proposed
frameworks (IT Intel, 2013) on the platform
create a number of advantages for system
analysis and design. In this section, we describe
the combination of the existing development
tools to build our system. Later on, from this
current framework, the cross platform mobile
development  (Kulloli, = Pohare, Raskar,
Bhattacharyya and Bhure, 2013) can be used for
further improvement.

Mysal

‘EE cjauery e
»” (" DigitalOcean

Figure 3. The System Architect

Fig. 3 shows our System Architect.
DigitalOcean (Announcement, 1994) is chosen
as the Cloud infrastructure service. Base on this
infrastructure, we built a development server
with HTML 5 (Whitney, 2013), CSS, jQuery
(John 2008 and Scott, 2008), Java, Restful
(Rodriguez, 2008), Apache Tomcat and
MySQL. The framework, created by the above
services, provides availability for Java Web
Application development. These services are
upgradable, extendable and easy maintainable
by using Cloud services. In addition, the Nokia
HERE maps and Google maps create the basic
Application Programing Interface (APl) and
user interface for the application. Obviously,
maps data provide information for searching
(for path, distance, features ...) and displays.
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Finally, the application can be reached by all
personal computers (PC), cell phones or tablets,
after going through a service Firewall.

From another viewpoint, Fig. 4 shows the
Software Layer Organization of the application.
In this figure, services of Core Layer perform
the principal functions for maps and semantic
services. Requirements are sent from
Application Layer to the Core Layer after pre-
processing step. Different services (to handle
Vietnamese, no-meaning, synonyms, antonyms,
comparison, metrics ...) are called to
understand Vietnamese semantic meaning of
the query before sending to Database Layer.
Answers will be sent back to Application Layer
for another service to display on the user space.

Maps Semantics Application

Figure 4. The Software Layers Organization

3.2 Maps Data Generation

To collect maps data, we contacted Google
Inc.’” to ask for an educational version of
Google maps. This was essential since all the
Maps Applications APIs limit their functions.
As soon as we declared all required information
to Google, we received an outdated package
(since 2010) of maps data. The packages
contained some Keyhole Markup Language
(KML) files.

A KML file (KML Wiki, 2013) is used to
specify  features (place marks, images,

7 Website: http:/maps.google.com
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polygons, 3D models, textual descriptions, etc...
In several geospatial software applications,
KML encoding is implemented and used as a
general format of data. Since the KML data
provided by Google is outdated, we propose an
approach to update maps data to the up-to-date
information. First, we use Google Earth to
locate current information online. For example,
we search for all ATM stations in Vietnam by
Google Earth, on 9™ Oct, 2013. After that, we
export the information to a KML file. Then, this
KML file is used as input for an Adapter to

Table 1: Comparison of Cloud providers

update Google maps data. The Adapter is
developed as an update-date plug-in in our
application.

Other information about Gas stations, Bus
stops, streets ... has also updated by the similar
mechanism. The Adapter gets information from
the KML file and updates the database. The
approach helps to update maps data gradually
with the up-to-date information from Google
maps.

3.3 Cloud Computing

Name Performance OS Price Detail
Digital CPU: Intel 2.3Ghz Linux 5% / month Free 7 days for trial, need
Ocean 4Mb Cache Visa for registration.
RAM: 512Mb
HDD: 20Gb
Amazon CPU: Intel 2.0Ghz Linux From 0.060$ / hour on  Free for 1 month, need Visa
Cloud 2Mb Cache Windows Linux and 0.0918 per for registration.
RAM: 613Mb hour for Windows
HDD: 6Gb
IBM CPU: Intel 2.4Ghz Linux From 0.120$ / hour on  Free 60 days, limit country
Cloud 4Mb Cache Windows Linux and 0.205$ / for trial. Visa is not needed
RAM: 4Gb hour for Windows for registration.
HDD: 60Gb
Windows CPU: Virtual 1 Core  Linux From 0.02$ / hour on Free for 30 days trial, limit
Azure Share. Windows Linux and Windows country for registering.
RAM: 768MB Need Visa for registration.
HDD: not included
HP CPU: Intel 2.6Ghz Linux From 25.55$ / month Free 90 days for trial, need
Cloud 4Mb Cache Windows for Linux and Visa for registration.
RAM: 1Gb Windows
HDD: 30Gb

There are several existing Cloud providers
nowadays as Cloud Computing has been
recognized as the industry trends recently
(Cearley and Claunch, 2013). Some providers
are well-known and create very good services.
Some other providers created free or open-
source solutions. However, after investigating
all the top-brand providers, we chose the
service from Digital Ocean. The Cloud platform
given by Digital Ocean satisfy most of our
requirements, such as stable, powerful, flexible
and not costly.
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After registering for the Cloud server, a
Linux Server with all related services (web

Sserver, database server, development
framework, backup service, monitoring
service...) are installed. During the
development and maintenance stages, the
system satisfies us by its readiness and
reliability.

3.4 Mobile User Interface

It is obvious that mobile platform is the
target development environment for PF.
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Moreover, HTML 5, CSS and related
technologies are used to develop Web
application on multiple mobiles platform. Some
parts of the application are performed by
Google maps API and Nokia HERE maps API,
especially basic path searching and displaying.
Therefore, we develop remaining unsupported
functions.

EXPERIMENTAL RESULT

This session describes our experimental
result that performed several test-cases on the
handheld devices. Fig. 5 shows the main User
Interface (UI) of the application. These figures
are the home page (left) and the screen to
receive the input queries (right). In this
experiment, the query “find the closest ATM”
(in Vietnamese: “tim atm gan nhat”) is used as
input for the PF.

Fig. 6 displays the output of the previous
experiment. These figure shows the location
and its path from that location to the current

point. In this test, GPS service of the handheld
device is turned on.
Q] [T\m atm géan nhét 7) XI

I Search input ...

Ben Xe Buyt
Ben Xe Buyt [Dai Hoc Nong Lam
[F]Dai Hoc Nong Lam
QOO(‘
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O(/OC
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2 S8 B N N N N 2 A
0,
%0
® —— abcd| VE | dducich  , |.
Diin,

Figure 5. The application homepage and the
textbox to receive input query

To show the contribution of the semantic
module, some other experimental queries are
executed, as in Fig. 7.

Fig. 7 shows the result of a query to prove
that the PF understand semantic meaning of the
question. The input phrase (left) is: “find KFC

closer 5 km” (in Vietnamese: “tim KFC gin
hon 5 km). The result (right) shows the list of
KFC markers, located on on the maps. After
receiving a list of output positions, user can
perform a path searching to find the best route
to any of the searched locations.

[Tim atm gan nhét ? Q.
:

ATM of BIDV

en Xe Buyt PO & Ben Xe Buyt
i Hoc Nonj [FIDai Hoc Nong Lam
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Figure 6. The returning point of the searched
ATM and the its path from the current position
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Figure 7. Result for the semantic query “find
KFC closer than 5 km” (in Vietnamese: “tim
KFC gan hon 5 km”

Moreover, we create a list of queries which

can be answered meaningfully by our PF. This
list is recorded in Tab. 2.
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Table 2. List of queries creating high satisfaction to the users

ID Query Comments

1 Tim duong di gan nhat dén ngan hang ACB (Find the shortest path to Support synonym
ACB Bank)

2 Tim duong di dén ATM ngan hang ACB gan nhat (Find the shortest path ~ Support synonym
to ATM of ACT Bank)

3 Tim dudng di dén ATM ACB gan nhét (Find shortest paths to ATM of  Support synonym
ACR bank)

4 Tim tat ca cac ngan hang ACB gan hon 3 km (Find all ACB Bank closer  Support synonym
than 3 km)

5 Tim tat ca cac ngan hang ACB trong pham vi 3 km (Find all ACB Bank  Support synonym
in the distance of 3 km)

6 Tim dudng dén ngan hang ACB trong khoang 3 km Support synonym

(Find all ACB Bank Around 3 km)

7 Tim ATM ACB gan nhét (Find the shortest ATM of ACB Bank)

Support synonym

8 Tim tat ca cac ngan hang ACB trong khoang tir 2 km dén 3 km (Find all ~ Support synonym
ACB Bank within from 2 km to 3 km)
9 Tim duong di dén cong vién 1€ van tam (Find the path to Le Van Tam Support synonym

park)

10 Tim duong di dén quan 9 (Find the path to district 9)

Result meaningful

11 ACB (ACB)

Result meaningful

12 Tim duong khoang 3 km t6i ngan hang ACB (Find the path around 3 km  Support synonym
to ACB Bank)

13 Tim duong di dén ATM ngan hang ACB khong xa hon 3 km (Find the Support antonym
path to ATM of ACB Bank not further than 3 km)

14 Tim dudng di ¢&én ATM ACB khong xa hon 3 km (Find the path to ATM  Support antonym
ACB not further than 3 km)

15 Tim duong di dén ACB chua dén 3 km (Find the path to ACB less than 3 Support antonym
km)

16 Tim dudng di ¢én ACB chua qua 3 km (Find the path to ACB not longer Support antonym
than 3 km)

17 Tim ngén hang ACB xa hon 5 km (Find the path to ACB Bank further Support antonym

than 5 km)

4 CONCLUSION AND FUTURE WORKS
4.1 Conclusion

In this paper, we have proposed a practical
development for a path finder on hand-held
devices. A number of technologies have been
used, divided into three groups: Cloud,
Semantic and Web-based application. The
system is able to execute a number of semantic
queries and creates meaningful Ul on the hand-
held devices. The application is also able to
answer a number semantic queries about
locations and paths to find the locations.
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The information is up-to-date, based on
Google maps. The methodology is good for
future development. Comparing with other
existing popular maps services (Google, Nokia,
Vietbando, Diadiem ...), our application have
archived several advantages, in term of the
ability to answer several semantic queries that
the above services cannot execute.

4.2 Future Works

The PF can be improved by two directions
Data Improvement and Performance Verification.
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4.2.1 Data Improvement

The PF can be improved by enhancing
semantic module, creating more CG, and update
synonym database as well as antonym database.
The approach to enhance is utilizing both
English and Vietnamese databases ((Nguyen,
Romary, Rossignoll and Vu, 2006) and
(Nguyen, Luong and Do, 2009)). The Adapter
can be developed to scan and learn all the
keywords systematically an automatically.

4.2.2 Performance verification

It is obvious that the performance of our PF
should be measured. To prove the performance,
a same scope must be defined. We propose
these three approaches for this purpose:

i. To investigate existing question banks in
Vietnamese and  verify the PF
performance by it outputs manually.

ii. To collect question banks in English and
automatically convert into Vietnamese.
Later on, we can continue with the above
approach.

To calculating Precision, Recall and F-
measure for the semantic engine (Powers,
2011) and process to improve them.

iil.

Moreover, since mobile path finder has
significant advantages to be applied in practice,
we aim to bring the PF to the market, asking
more people to use and provide feedbacks for
improvement.
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ABSTRACT

The aim of the research is to develop a simulation software with client-server
architecture to supplement the online distance learning in Computer Science
Program. The benefits of using simulation are to reduce the investment cost
because experiments are performed in computer simulation and not in the
real world. The proposed simulation method provides an opportunity for
teachers and students to participate in interactive experiments through the
simulation software. In interactive experiments, the teacher’s computer is
playing a role of an Input Device, while students’ computers are simulated as
Output Devices with varying parameters and data are exchanged through the
Internet or LAN network. The implementation of the Software in University of
Information Technology shows that the proposed simulation software is
applicable for both in-class and distance learning.

TOM TAT

Muc dich ciia nghién ciru nham xdy dung phﬁn mém mé phong theo mé hinh
client/server giup cho viéc giang truc tuyen tir xa trong chwong trinh dai hoc
Céng nghé Théng tin. Véi cdc phan mém mé phong, chi phi dau tw cc thiét
bi khong phai la doi hoi lon do cac chwong trinh dwoc thuc hién trén cac may
tinh. Gidi phap dwgc nghién citu sé cho phép giang vién va cdc sinh vién
ding cdc may tinh trao déi twong tic véi nhau thong qua phin mém mé
phong. Véi gidi phdp ndy, mdy tinh ciia giang vién cé thé tré- thanh may xir Iy
tin hiéu ddu vao con tat ca cdc mdy tinh cia hoc sinh la cdc may xir Iy tin
hiéu dau ra véi cdc tham sé cé thé lwa chon khdc nhau va dir liéu dwoc trao
d‘oz thong qua mang Internet va mang cuc bg (LAN).Viéc thi nghiém phan
mém mé ) phong tai truong Dai hoc Cong ngh¢é Thong tin cho thdy phan mém
nay cé thé sir dung cho ca giang day trong I6p va tir xa.

1 Gi6i thiu

Truyén thong hién dang 1a mot nhu cau cip
bach cho dao tao chinh quy trén 16p ciling nhu

Trudc tinh hinh phét trién kinh té cua dat
nudc cung voi sy dau tu manh mé cua nhiéu
tdp doan 16n nhu Intel, Renesas, Samsung,
Campal va Foxconn vao thi truong Viét nam,
hoi nghi dao tao nhan lyc Céng nghé théng tin
— Truyén thong dap tmg nhu cau xa hoi Viét
nam d3 dit muc tiéu dén nam 2015 ca nuéc
can mot triéu nhan luc cong nghé¢ théng tin &
cac trinh d6. Viéc nang cao chat luong giang
day cac mon cong ngh¢ thong tin trong do viée
ap dung cac cong nghé Mang may tinh va
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trong dao tao tir xa.

Trén thé gidi, cac hé thong tryc tuyén
(online teaching) da dugc st dung trong cac
chuong trinh dao tao thong thuong lan céc
chuong trinh dao tao tr xa va nhan dugc su
quan tdm cao cua xa hoi. Pic biét viéc trién
khai cac phan mém hd tro cho cac h¢ théng
giang day truc tuyén 1a mot yéu ciu dang dugc
nghién ctru vé cong nghé¢ de co the trién khai
duogc trong nhiing diéu kién thuc té.
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TRUONG PAI HOC CONG NGHE THONG TIN
HE THONG PAO TAO TRUC TUYEN

PAI HOC QUOC GIA THANH PHO HO CHI MINH

Tao luit két hop

* Qui trinh hai buée dé khai thic lut két h

BUOC 1: Tim cac td@p phé bién: cac tap cic
phén tir ¢6 d) support tdi thiéu,
— Meo Apriori: Tép con cia tip phd bién eiing 1& mt tap pho bién
- vi dy, néu {48) la mét tép pho bién thica {4} va {B} deu la
nhimg tip pho bien
Lip viée fim tip pho bién voi kich thwée tir 1 dén k (zdp 6 kich
thiede k)
BUOC 2: Ding cic tap phd bién dé tao cac
luiit két hop.

Khai pha dir ligu 2

-!m“' _@
= root1120303nas Connected

Gidng vién: Do Phue
Lisp: CHT _Khai thac du lieu

Sénguditham gia: 54
Van Céng Trung
Bi Thi Thu Hién
B | Nguy&n vin Tho
Tran Nguyén Tudn Duy
Lé Lao Bong

Tran Thanh B&

L& Tén Lée: méy tinh nua
Phong: hnay ko o8 tra
Ho Hiju Hiu: coi nhu man nay khuyén
mai
L& Tén Loc: 77277
Ha An Phong: 7 budi ldn

Dao Thi C&m Hing: con nhieu thu nua
@

Ha 4n Phong: nbi trube busc ko qua
rén Nguy€n Tudn Duy: Deng chi
Hieu+Loc tap trung hot di nhe:

D40 Thi CAm Hang: moi knoi dong thoi
L& Tén Lée: cai nay chi mét phdn thoi

Hinh 1: Hé théng gisng day trwce tuyén danh cho sinh vién tir xa theo ddi bai giang trén 16p
qua mang Internet cia truwong Pai hoc Cong nghé Thong tin

Hién nay tai Viét nam, yéu ciu Ve nguon
nhan lyc chét lwong cao dap ung yéu cau cong
nghiép hoa va hién dai hoa dit nudc dang ngay
cang tré nén nong bong. Vi vdy, nhu ciu hoc
tap va nang cao trinh d6 dang la mot nhu cau
hét stc birc thiét dic biét 1a trong giang day tir
xa. Pé dap tmg nhu cau chinh dang do, viéc
nghién ctu, st dung nhiing cong nghé¢ hién dai
dac biét 1a cac cong nghé trong linh vuc Mang
may tinh va Truyén thong trong gido duc dao
tao 12 van d& rit quan trong. Viéc nghién ciu
nham xay dyng cac phadn mém hd trg cung véi
viéc nang cao chét lugng cac dich vu dang co
trong cac hé thong giang day truc tuyén ma qua
d6 nang cao chat luong phuc vu ngudi hoc 1a
mot van dé rat can thiét khong chi & Viét nam
ma con trén thé gisi.

bpé qua trinh giang day truc tuyén dat hiéu
qua cao ngay trong cac bai giang, nhom nghién
ctu Khoa Mang may tinh va Truyén thong
thudc truong Pai hoc Cong nghé Thong tin da
trién khai nghién ciru xay dung cac phan mém
c6 kha nang tuong tac gilra giang vién va sinh
vién qua do6 phat huy tinh chu dong ctia nguoi
hoc dudi sy hd tro cua giang vién. Cac phﬁn
mém mo phong nay duge nghién ctru va xay
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dung theo md hinh Client/Server duogc cai dat
trén may tinh clia giang vién va cac may tinh
clia sinh vién qua két ndi mang Internet va
mang LAN khoéng day. Viéc thar nghiém phan
mém mo phong tai trudng Pai hoc Cong nghé
Thong tin cho thiy phin mém nay c6 thé sir
dung cho ca giang day trong 16p va giang day
tryc tuyén tir xa.

2 Xay dung phin mém mé phéng ning cao

chit lwong giang day

Nho sy phat trién nhanh chong cia linh vuc
Mang may tinh va Truyén thong ma viéc day va
hoc dd c6 thé dugc thuc hién thong qua céc
mady tinh tir 46 x6a di khoang cach khong gian
14n thoi gian. Tai Viét nam, cac hé thong giang
day tir xa budc dau da duoc trién khai trong cac
truong Pai hoc trén cd nude nhu 1a hé théng hd
trg hoc tap cho cac hé dao tao khac nhau. Pic
biét, riéng tai TP HO Chi Minh di c6 mét sb
truong Pai hoc cd cac hé dao tao tir xa qua
mang nhu truong Pai hoc Cong nghé Thong
tin, truong Pai hoc Khoa hoc Ty nhién, Hoc
vién Buu chinh Vién thong. Hién nay mot s6
truong da co cac hé thong giang day truc tuyén
cho phép sinh vién tir xa qua mang Internet c6
thé nghe, nhin bai giang tryc tiép tir giang vién
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nhu tai truong Pai hoc Cong nghé Thoéng tin
(Hinh 1). Diéu nay cho phép giang vién c6 thé
vira giang dong thoi cho cac sinh vién trong 16p
va cho cac sinh vién tir xa. Cuing véi viée trién

o

A1 uPiaquig

Hinh 2: M6 hinh gidng day truc tuyen cua p an
mem mé phéng qua mang Internet va mang LAN

khai cac hé théng giang day truc tuyén thi cac
hé thong phan mém hd trg dio tao dua vao sir
dung chii yéu 1a cic hé thong quan 1y hoc tap
nhu: quan ly sinh vién, giang vién, mon hoc,
khoé hoc, cung cép dién dan, cung cép tai liéu
(dang van ban hay video).

Dé qua trinh hoc tap trén 16p ciing nhu qua
mang dat hi¢u qua cao ngay trong cac bai giang,
c6 thé trién khai nghién ciru theo hudng nang
cao kha ning tuong tac ctia nguoi hoc vai kién
thirc duoc hoc thong qua cac chuong trinh mé
phong [2][3]. Piéu nay co6 thé phat huy tbi da
tinh chu dong ctia ngudi hoc dudi sy hd tro cua
giang vién. Tur muc tiéu ndy, chung t6i da tién
hanh nghién ctru giai phap nham xdy dung cac
phin mém mod phong theo md hinh
Client/Server duoc cai dat trén cdc may tinh cua
giang vién va sinh vién cho phép sinh vién hoc
qua cdc h¢ thong giang day truc tuyén ciing co
thé hoc cung véi sinh vién chinh quy hoc trong
16p thong qua céac két ndi trong mang.

V6i mé hinh Client/Server, cac may tinh
trén giang duong dugce ndi véi mang véi may
tinh giang vién thong qua diém ndi khong day
(Access Point Wifi) con cac may tinh ctia sinh
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vién tir xa két ndi théng qua mang Internet
(Hinh 3). Diéu nay cho phép cac may tinh ciia
giang vién va sinh vién c6 thé trao doi dir liéu
v6i nhau théng qua mang. V6i mé hinh nay,

May giao vién May sinh vién trong I6p

Phén mém Phén mém
md phéng mo phéng
TcP TUDP UbP
P r
Drivers Driver
2 | ~Wang khéng day 3
Broadcast—
May sinh vién tir xa
Phén mém
md phong
TCP
IP
Driver
(Internet) ry

Unicast
Hinh 3: Trao doi twong tac qua mang Intenet va
mang LAN khong diy ctia phan mém mé phéng

sinh vién c6 thé thuc hién cac tuong tac vdi cac
thi nghiém thong qua hudng dan va diéu khién
clia giang vién va so sanh két qua cua minh véi
dir liéu trén man hinh cia giang vién. Didu nay
cho phép sinh vién d& dang hiéu nhitng kién
thirc vé truyén thong trong bai giang.

3 Phin mém mé phéng twong tic ding
trong gidng day truc tuyén

Trong hoat dong day va hoc, néu viéc day
va hoc 1a viéc truyén tai va tiép thu kién thirc
thi chét luong giang day phu thudc vao chat
luong cua kién thtrc duoc truyén tai, cach né
duogc truyén tai thong qua cac thiét ké chuong
trinh hoc va cac tai liéu hd trg, déng thoi ciing
phu thudc vao cach tiép thu cua ngudi hoc [4].
Nhu viy su tuong tac gitta qué trinh truyén tai
kién thirc clia nguoi day voi cach tiép thu kién
thirc ciia nguoi hoc la rat quan trong, co y nghia
quyét dinh sy thanh cong hay that bai dbi véi
hoat dong day va hoc [5].Tai Viét nam, voi su
phat trién cta kinh té x3 hoi thi viéc trang bi va
str dung may tinh nhu méy tinh xach tay dbi véi
cac sinh vién trong qua trinh hoc tdp va nghién
ctru d tré nén phd bién.
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Man hinh Gidng vién

Man hinh Sinh vién

|

Tén 58 séng mang thip

3n 58 séng mang cao

Hinh 4: Man hinh mé phéng dau vao ciia giang vién va cac man hinh mo
phoéng dau ra cia sinh vién véi cac tham so dieu che khac nhau

Viéc ning cao chit luong giang day cac vé
truyén dir lidu cho sinh vién Cong nghé Thong
tin hién dang 13 mot nhu cau cap bach. Dbi véi
nhiing cic van dé ky thuat trong linh vyrc mang
may tinh va truyén thong thi phuong tién, thiét
bi thyc hanh déng vai trd cuc ky quan trong.
Tuy nhién chi phi dé lip dat cac hé thong thi
nghiém thyc hanh Dién tir - Vién thong mot bai
toan kho cho cac khoa Coéng nghé Théng tin
trong cac truong Pai hoc. Tuy nhién, ngoai
nhitng khoé khén do co sé vat chét, viéc dao tao
cling c6 nhitng thuan lgi khac nhu trén giang
duong, cac giang vién cling st dung rong rai
bai giang dién tir thong qua mdy tinh va mdy
chleu Chung t61 nghién ctru xay dung cac phan
mém md phong cod twong tic bao gom hai
chwong trinh: chuong trinh mé phéong dau vao
(Input) dugc cai dat trén may giang vién va
chuong trinh mé phong cho dau ra (output)
duoc cai dat trén cac may sinh vién (Hinh 4).
Céac may tinh cua sinh vién trong 16p dugc két
nbi thong qua mang LAN va cac may tinh cua
sinh vién tir xa lién két qua mang Internet véi
méy tinh cia giang vién. Phan mém cho phép
giang vién thyc hién cc yéu cau thyc hanh dbi
véi sinh vién trong 16p hoc nhu sau:

* Sinh vién theo d&i viéc thuc hanh thi
nghiém cua giang vién
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* Sinh vién thuc hién tuong tac voi thi
nghiém dudi yéu cau cua giang vién
nhu dir liéu dau vao

* Sinh vién hoan toan tu minh thuc hién
twong tac voi thi nghiém.

Khi phidn mém mé phong duoc thuc thi, may
tinh cua giang vién gui dit liéu dén may tinh
cua cac sinh vién, dit li€u dugc phat ngay lap
trc va bat cr khi ndo méy tinh cia sinh vién
cling san sang dé nhan dir liéu. D lidu duogc
truyén phat bang cach st dung géi tin UDP
datagram v&i  phuong thic wunicat hoac
broadcast. Cac may tinh cua sinh vién tr xa
thong qua cac kénh unicast két nbi qua mang
Internet dé nhan dir lidu tir may giang vién
(Hinh 3). Cac may tinh cia sinh vién trong 16p
thong qua kénh broadcast dé nhan dir lidu tir
méy giang vién khi dugc két ndi véi mang LAN
khong day hoac c6 day. Thong qua cac dir li¢u
duoc truyén, may tinh cua giang vién va sinh
vién luén dong bo véi nhau theo thoi gian thuc
(Hinh 4). Nhu vay, sinh vién tr xa vira theo doi
bai hoc qua hé thdng giang day truc tuyén vira
theo ddi két qua thuc hanh qua giao dién cua
chuong trinh mé phong.

Trong bai bao nay, ching tdi trinh bﬁy mot
phan mém md phong hé thong diéu che tin hiéu
s6 dung trong giang day cac méon hoc vé Truyen
dir liéu va Mang may tinh. Phan mém mo
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phong cho phép giang vién va céc sinh vién trao
dbi twong tac v6i nhau thong qua cac chuong
trinh duoc cai dat trén cac may tinh két ndi voi
nhau qua mang. Vi phin mém mé phong hé
thong diéu ché tin hiéu s, chung t6i md phong

4 Goi tin truyén thong giira Server va Client

Mot trong nhitng dic diém chinh cua phin
mém md phdéng nay la thong tin dugc truyén
trén mang khong phai 1a tin hi¢u ma la di liéu

4 bytes 1 bytes 4 bytes
Header | Control Bn Bn Modulation | Modulaton Penodic Modulation
mode length string tvpe parameters modulation speed
———
3 bytes 1 bytes 4 bytes 160 b 32 bytes
Amplitude | Frequency Phase Typeof For later use Diéu bién - Amplitude-Shift
scale AM Keying (ASK})
4 bytes 4 bytes 4 bytes 4 bytes 16 bytes
Frequency Phase Type of For later use Diéu tan - Frequency-
scale FM Shift Keying {FSK}
4 bytes 4 bytes 4 bytes 20 bvtes
Frequency | Typeof DPSK For later use Diéu pha - Phase-
PM Shift keying {PSK}
4 bytes 4 bytes 1bytes 23 bytes
Amplitude | Frequency Type of For later use Pitu bién
scale QAM vuéng goc
4 bytes 4 bytes 4 bytes 20 bytes

Hinh 5: Céu tric géi tin truyén thong trén mang giira Server va Client

lai qua trinh diéu ché tin hiéu/dit liéu sb sang tin
hiéu tuan tyu trude khi duge truyén bﬁng mang
Vién thong thong qua modem (modulator-
demodulator) [6],[7]. Phan mém di thuc hién
véi cac diéu ché sau:
« Piéu bién - Amplitude-Shift Keying
(ASK)

« Piéu tan - Frequency-Shift Keying (FSK)

. Di?{u pha - Phase-Shift keying (PSK) bao
gom: Binary PSK, Differential PSK,
Quadrature PSK

« Pidu bién vudng gbc
modulation)

(Quadrature

Giang vién thyc hién lga chon cac thong s6
diéu ché va thyc hién truyén cac théng sd do
thong qua cic cac goi tin duoc truyén t6i tat ca
cac may sinh vién qua mang Internet va mang
Lan khong day hodc c6 day.
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thong qua cac goi tin truyén thong chira cac
thong tin vé trang thai diéu ché duoc truyén déu
dan trén mang. biéu nay dugc dua ra dya trén
dic diém ma ching toi quan sat duoc nhu sau:
dé con nguoi quan sdt dwoc cdc tin hiéu phdi
thé hién trén man hinh véi toc do cham, trong
cdac may hién song (Oscilloscope) thi tin hiéu
that phai dwoc ghi lai trong bo nho truoc khi
hién ra véi toc dé phit hop cho ngudi quan sdt
xem duwge. Cac gbi tin truyén théng dugc Server
(may tinh giang vién) gui di sau nhiing khoang
thoi gian nhat dinh vi du nhu trong phidn mém
khi thir nghiém ching t6i thyc hién trong mdi 1
gidy giri 1 goi tin. Dé thyc hién dicu nay,
chuong trinh mé phéng tai Server sir dung k¥
thuat 1ap trinh Multi — thread (lap trinh song
song), tao ra cac thread thyc hién viéc truyén tin
hiéu cho tit ca cac Client va mot thread thuc
hién viéc kiém soat giao di¢n nguodi dung tai
Server. Moi thay ddi vé cac tham sé lién quan
dén qua trinh diéu ché s& dugc ghi nhan lai va
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giri dén cac Client. Ctr sau mdi gidy, Server giri
voi phuong thitc broadcast va unicast cac goi
tin ¢6 kich thudc 209 bytes v6i cdu tric nhu
Hinh 5. Viéc truyén nay thong qua mot kénh
broadcast cho cac sinh vién tai chd va cac kénh
unicast cho céc sinh vién dang hoc truc tuyén tir
xa. Day chinh 1a diém méu chdt lam giam khi
luong dir liéu can phai truyén trong mang. Do
day 1a phan mém phuc vu cho viéc quan sét truc
quan nén sinh vién kho c6 thé quan sat dugc su
khéac biét tin hi¢u gilta tin hi€u tai tao va tin
hiéu 6 téc do that.

Chi tiét cAu trac goi tin truyén théng nhu sau:

e Header: giip phan biét g6éi tin cua
chuong trinh véi cac goi tin broadcast
khac trong mang.

e Control mode: c6 ba ché do: “automatic
mode” cho phép may sinh vién ty dong
thay d6i phu thugc theo may giang
vién; “manual mode” cho phép may
sinh vién c¢6 kha ning thay d6i tham sé
ctia chuong trinh dc 1ap vdi may giang
vién; “self-practice mode” cho phép
sinh vién hoan toan ty minh thuc hién
thi nghiém mét cach doc lap.

Bit length: chiéu dai chudi bit diéu ché

Bit string: chudi bit didu ché

Modulation type: xac dinh phuong phap
dicu che

Modulation parameters: cac tham sb
twong Ung voi phuong phéap di€u che.

Periodic modulation: c¢& xac dinh trang
thai di€u ché tuan hoan (cac chuoi bit
duogc 1ap di lap lai lién tuc).

Modulation speed: toc d6 diéu ché trong
dieu che tuan hoan.

Chuong trinh mé phong trén cac Client s& déu
d3n nhan cac gbi tin truyén théng va thyuc hién
viéc tai tao lai tin hiéu dé thé hién trén man hinh
may tinh cta sinh vién. Trong trudng hop cé truc
tric trong qua trinh truyén goi tin truyén thong,
Client s& bo qua va doi cac goi tin truyén thong
tiép theo dé thyuc hién viéc tai tao tin hiéu.
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5 Trién khai phin mém mé phéng

Véi nhitng két qua nghién ctru duoc, ching
toi da xay dung dwoc mot giai phap cho phép
nang cao chét lugng bai giang lién quan trong
diéu kién trang thiét bj thi nghiém con han ché,
dac biét la khi cac khoa c6 nganh Cong nghé
Thong tin da khong c6 dugc cac phong thi
nghiém vién thong hién dai. Viéc thiét ké phan
mém md phong dwa trén cac khuyén cao
(recommendations) cua ITU nhu: Rec. ITU-R
P.1321-2, Rec. ITU-R P.1407-3, Rec. ITU-R
P.1239-1, Rec. ITU-R P.368-9.... Bé phuc vu
cho cac yéu ciu khac nhau cua giang vién trong
qua trinh giang day, phan mém moé phong dugc
thiét ké voi 3 ché d6 la “automatic mode”,

“manual mode” va “self-practice mode” de
phuc vu.
Vo1 ché @0 ‘“automatic mode”, sinh vién

hoan toan theo ddi viéc thyc hanh thi nghiém
cua giang vién qua phan mém, cac Clients s&
nhén cac tham sb diéu ché tir server va tai hién
lai tryc quan qua trinh diéu ché & Server. Viéc
c6 “automatic mode” la gitp cho gidng vién
théng nhét tat ca cac lya chon trén may cua hoc
vién nham phuc vu cho bai gidng cia minh va
6 thé thay ddi céac lua chon d6 minh hoa cho
bai giang trong qua trinh giang day. Trong
“automatic mode”, sinh vién chi cé thé kéo gidn
thanh cudn dé xem céc hét cac tin hiéu, ngoai ra
khong thé thay dbi tham s6 nao cua chuong
trinh.

O ché d6 “manual mode”, Server khong con
giri tham s6 didu ché cho client nita ma chi gui
dir liéu dau vao. Lic nay Client c6 quyén thuc
hién qua trinh diéu ché doc 1ap voi Server.
Trong “manual mode”, sinh vién thyc hién thi
nghiém dudi yéu cdu cua giang vién thong qua
dir liéu dau vao. Sinh vién dugc toan quyén lya
chon céc tham sb va c6 duoc cha dong nhiéu
hon trong viéc thuc hién cac thi nghiém. Véi
“manual mode”, giang vién thuc hién vao thoi
gian thuc hanh gitp cho sinh vién hiéu sau bai
giang va lwa chon cac théng sé thich hop véi
cac tham sb dau vao do giang vién lya chon.

Trong “self-practice mode”, sinh vién hoan

toan ty minh thyc hién thi nghiém mét cach doc
1ap thong qua viéc ty nhap dir liéu dau vao va
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cac tham sé diéu ché. Trong truong hop nay,
may tinh cta sinh vién tré thanh mot hé théng
md phong hoan chinh phuc vu cho cac yéu cau
tim hiéu chuyén sdu riéng ctia minh trong bai
giang. Piéu nay cho phép sinh vién phat huy
tinh than chu dong va tim hiéu sau khi da thuc
tap cac thi nghiém dudi sy giam sat va diéu
khién cua giang vién.

Viéc nghién ctru gidi phap va tim ra mo hinh
cho phu hop voi yéu céu cua vi€c giang day cua
giang vién la yéu cau can thiét cho thanh cong
cua phan mém mb phong. Véi nhiing kién thic
vé vién théng va truyén dir liéu khong qué sau
trong chuong trinh ctr nhan hodc ky su nganh
Cong nghé Thong tin, sinh vién c6 thé nhanh
chong tim hiéu vé phﬁn mém va thuc hién duoc
cac thi nghiém. Pidu nay di duoc cac giang
vién st dung danh gia tot trong qua trinh giang
day cho sinh vién trén 16p va sinh vién tr xa.
Phan mém mé phong co twong tac di dugc thir
nghiém va tham khao ¥ kién dong gop cua sinh
vién trong truong Pai hoc Cong nghé Thong tin
trong hé chinh quy hoc trén 16p va hé tir xa hoc
qua mang truc tuyén. Hién nay, cac phan mém
ctia chung t6i da dugc dong goi dé co thé duge
su dung trong viéc phuc vu giang day cac mon
hoc vé Truyén dir liéu va Mang méy tinh cho
sinh vién nganh Coéng nghé Théng tin va mot sd
nganh khac.

6 Kétluin

Véi viéc st dung phan mém mé phong niy
trong cac bai giang vé Truyén dit liéu va Mang
méy tinh, sinh vién dé dang hiéu cac khai niém
triru twong vé k¥ thuat ma chua cén phai thuc
hanh véi céc thiét bi dat tién. Phan mém mo
phong c6 tuong tac cho phép giang vién va sinh
vién c6 thé trao doi, twong tac dé co thé tiép thu
bai hoc mot cach dé dang va truc quan. Pac biét
d6i voi sinh vién hoc tir xa qua hé thong giang
day truc tuyén thi viéc c6 thé tuong tac voi
giang vién di lam nang cao chat luong bai
giang. Giai phap xdy dung phin mém mo
phong theo mé hinh Client/Server c¢6 thé ap
dung cho nhiéu bai toan khac khong chi trong
linh vuc Truyén dit liéu va Mang may tinh.
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ABSTRACT

This research aims at building a link system between farmers and agricultural
experts to support the Agricultural Support and Encouragment via mobile
systems as well as to get real data used for the automatic system later. This
system can be considered a "24/7 farmers link". To build the system, at first, we
need to build modules for sending and receiving SMS and MMS. This is an
important tool for receiving data provided by farmers about the status that need
to be consulted. Next, a message classification module is built based on a
combination of machine learning methods with image and text processing
technology. To make more convenient for experts and system users, we need to
build a website to integrate these modules. Initial results show that the
construction of the module to send and receive the SMS messages and the module
Jfor message classification is feasible with over 95% accuracy. It is foundation for
building an online agricultural support and encouragement system through
mobile network.

TOM TAT

Nghién ciru nay nham muc tiéu xdy dung mot hé thong nhip cau giita nha néng
va cdc chuyén gia nong nghiép dé ho tro cong tac khuyen nong qua mang thong
tin di dong, dong thoi thu thip dit liéu thiee té ding dé phat trién thanh hé khuyén
néng t dong sau nay. Hé thong dwoc xdy dung trong nghién civu nay cé thé dwoc
coi la “nhip cau nha nong 24/7". pé xdy dung dwoc hé théng, triede hét ta can
xdy dyng mo-dun truyén va nhdn tin nhan SMS, MMS. Day la mgt cong cu quan
trong dé tiép nhdn dir liéu vé tinh trang can dwoc ti van do néng ddn cung cap.
Tiép dén, mot moé-dun phdn logi tin nhan dwge thiét lgp dwa trén sw két hop cdc
phiong phép mdy hoc véi cong nghé xie Iy danh va xir Iy van ban. Bé thudn loi
cho cdc chuyén gia va nguoi ding hé thong, mot website dwoc xdy dung dé tich
hop cdc mé-dun trén lai véi nhau. Két qua buée dau cho thdy viéc xdy dung mo-
dun truyén nhan tin nhdn va mé-dun phan logi tin nhén la kha thi, véi do chinh
xdc hon 95%. D6 la nén tang dé xdy dung hé thong hé tro khuyén nong truc
tuyén qua mang théng tin di dong.

1 GIOI THIEU

Viét Nam la mot nudc nong nghiép,

Ngay nay, viéc trong laa tré nén kho
khan hon, phuc tap hon, thuong xuyén phat
sinh nhiéu loai bénh la va méi do moi trudng,

phan 16n nguoi dan séng chii yéu duya vao
trong trot va chan nudi. Trong d6, ciy lua
déng vai tro quan trong, 1a ngudn an ninh
lugng thuc chi yéu. Nganh trong lta nudce ta
da dat dugc nhitng thanh tyu déng ké dua
Viét Nam tré thanh nudc cd san luong gao
xuat khau 16n hang dau thé gisi [1].
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khi hau bi 6 nhidm. Vi vay viéc trong lia ngay
nay doi hoi phai c6 su tich lily nhiing kinh
nghiém, tich hop cac tri thic va thong tin tu
nhiéu ngudn khac nhau. Dé duy tri kha ning
canh tranh, ndng cao ning sut, chat lugng hat
gao, nguoi nong dan hién dai thuong dua vao
cac chuyén gia nong nghiép va cac cd van dé
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cung cép kién thuc, thong tin cho viéc ra quyét Tu thuc tién do, viéc xay dung mot hé
dinh. Kho khin & chd 1a cac chuyén gia khong théng nham hd tro vé mat thong tin, k¥ thuat
phai lic nao ciing ludn c6 sin khi nha nong can cho nha néng dong thoi dé thu thap dir lidu
dén va chi phi ma nong dan bo ra dé duoc hd thuc té 1a rt can thiét va cip bach. Bai viét
trg 1a kha cao [2] va [3]. tdp trung nghién ctru cach gui va nhén tin

nhin, k¥ thuat tach tir tiéng Viét. Tir nghién
chu nay lam tién d& cho viéc xdy dung hé
théng hd tro khuyén noéng trén cdy laa qua
mang thong tin di dong. Véi sy ra doi ciia hé
théng nay s& khic phuc dwoc mot phan nhing
khé khan cua ngudi ndng dan trong qué trinh
san xuat lta gao, v6i kha nang img dung rong

Vi su phét trién cia mang thong tin va
céc thiét bi di dong, kha nang tiép can voi tri
thire thong qua mang thong tin di dong cang
ngdy cang tré nén don gian va phd bién véi
tat ca moi thanh phan xi hoi, dic biét 1a dbi
vO1 nguoi ndng dan [4].

Cong ngh¢ thong tin va cac giai phap rai trong linh vyc néng nghiép né dugc xem la
may hoc da phat trien kha manh mé trong mot cong cu hiru ich véi tiém ning rong 16n dé
nhirng nim gan day, trong khi d6 ngudn dir hd trg k¥ thuat cho nong dan mot cach kip thoi,
liéu n6ng nghi€p danh cho khai pha hién con tiét kiém chi phi va 1a mot cong cu hiéu qua dé
rat khan hiém. PoOng b,éng song Cuou Long thu thap dir liéu thyc tién lam co s& cho viéc
hién chua c6 mdt hé thong tin hoc nao dugc phat trién hé thdng méay hoc hd tro sau nay.

xdy dung dé hd tro cong tac khuyén nong va
thuc hién thu thap dir liéu.

2 PHUONG PHAP THUC HIEN
2.1 Mb hinh hoat dong h¢ théng

Nha quan tri/
Diéu phéi

Mobile

Mobile Network

AT A ", CAu héi chira tin nhin,
* hinh anh... (SMS. MMS)."  Hinednh,.. (SM:
Hinh 1: M hinh hoat dong hé thong

Khi nha néng c6 van dé/cau hoi (ching thich hop trong timg linh vic dé dugc giai dap.
han nhu lién quan dén bénh hai trén cay lua, Ngay sau khi nhén duoc phan hoi tir phia
can tu van cach diéu tri,...) thi ho ¢6 thé chup chuyén gia, hé thong s& phan hoi lai két qua cho
lai hinh anh hién trang (co thé kém theo tin nha néng. H¢ thong nay cing ¢ thé xem nhu
nhan chua cau hoi) dé giri dén hé thong. Yéu “Nhip ciu nha nong truc tuyén 24/7”.

cau nay s€ dugc chuyén dén cac chuyén gia
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Dbi voi tin nhan hinh anh, khi hé thong
nhan dugc hinh d4nh ma nha nong gui 1é€n, do
hién 1a hé thong ban ty dong nén s& c6 mot didu
phdi vién dé phan loai va gui cho chuyén gia
gidi dap, sau khi nhan dugc cau tra 101 tr
chuyén gia thi hé thong s& ty dong giri ndi dung
tra 101 cho nha néng.

Ddi véi tin nhidn van ban, khi nhan duoc
tin nhin/cau hoi cia nha néng, hé théng s€ thuc
hién viéc tién xir ly, ndi dung tin nhén dugc
xem la mét tdp cac tir khoa con lai, sau do vec
to hoa tir khéa va dua vao mo hinh phéan loai tu
dong. Do hé théng la ban ty dong nén diéu phéi
vién can kiém tra két qua phan loai ciia hé
thdng, néu co sai st thi diéu phdi vién s& dicu
chinh truéc khi chuyén cau héi d6 dén mot
chuyén gia thich hop dé tra 10i. Khi nhan dugc
cdu tra 10i tir chuyén gia, hé thong tu dong giri
ndi dung tra 161 cho nha nong.

2.2 Mé-dun giri va nhén tin nhin
2.2.1 Tin nhén vin ban (SMS)
e Giri tin nhiin

Vé tong thé, c6 2 cach dé gui tin nhin
SMS tr may tinh dén dién thoai di dong:

Cich 1: Két ndi dién thoai di dong hoic
modem GSM/GPRS/3G vao may tinh. Sau do
dung may tinh va tdp 1énh AT dé chi thi cho
dién thoai hoac modem guri tin nhin SMS.

Dé sir dung tap 1énh AT trude hét ching
ta can hiéu tap 1énh AT la gi. Tap lénh AT Ia
nhitng chi thi dugc st dung dé diéu khién
modem hay dién thoai di dong. AT Ia tu viét tat
ciia ATtention. Moi dong 1énh déu bat dau boi
“AT” hay “at”.

Bang sau day liét k€ danh sach cac 1énh
AT lién quan dén viéc gui tin nhan SMS.

Lénh AT Céng dung

+CMGS Gi tin nhdn

+CMSS Gwi tin nhdn tir b6 lwu triv
+CMGW Ghi tin nhdn vao bo nhé
+CMGD X6a tin nhdn
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Lénh AT Céng dung
+CMGC Guvi Iénh
+CMMS Tao thém tin nhdn méi dé givi

Cich 2: Két nbi may tinh voi tong dai
SMS (SMSC) hodac SMS Gateway cua mang
khong diy hodc nha cung cap dich vu SMS.
Sau d6 gui tin nhin SMS bang cach sir dung
cac giao thirc / giao dién duoc hd trg bai SMSC
hoac SMS Gateway.

Céch giri tin nhin thong qua modem hay
dién thoai di dong két ndi truc tiép v6oi may tinh
c¢6 han ché 1a téc do giri tin nhan SMS rat thép.
Néu cin téc do guri cao, thi can thiét phai thiét
lap két ndi tryc tiép dén téng dai SMS hodc
SMS Gateway ciia mang khong diy. Néu khong
thé két ndi truc tiép dén tong dai SMS hoic
SMS Gateway ctia mang khong day thi ta ¢ thé
két ndi dén SMS Gateway ciia mot nha cung
cap dich vu SMS, lic d6 SMS Gateway niy sé&
chuyén tiép tin nhdn SMS dén mot trung tAm tin
nhin SMS thich hop.

e Nhan tin nhin

Nhin chung c¢6 3 cach dé nhan tin nhin
SMS trén may tinh.

Cidch 1: Két ndi dién thoai di dong hoic
modem GSM/GPRS/3G vao may tinh. Sau do
diung may tinh va tip 1énh AT dé lay tin nhin
nhén duoc tur dién thoai di dong hodc modem.

Viéc nhan cling tuong tu nhu viéc gui,
chi can dung may tinh cung tap 1énh AT dé chi
thi cho modem thyc hién 1énh theo yéu cau. Sau
day la mot s6 lénh AT lién quan dén viéc nhan
tin nhin SMS.

Lénh AT Cong dung

+CNMI Chi tin nhan méi

+CMGL Liét ké danh sdch tin nhdn
+CMGR Doc tin nhdn

+CNMA Tin nhdn xdc nhdn méi
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Dé tim hiéu thém vé 1énh AT va céach sit
dung, doc gia xem tai [5].

Cich 2: Truy cap dén tong dai tin nhin
(SMSC) hodac SMS Gateway cua mang khong
day. Moi tin nhin SMS nhin duoc s& duge
chuyén tiép dén may tinh thong qua giao thirc /
giao dién dugc hd trg boi SMSC hoic SMS
Gateway.

Ciing giébng nhu viéc gui tin nhin, viéc
nhén tin nhan thong qua dién thoai hoac modem
GSM/GPRS ¢6 mét s6 han ché, d6 la téc do
truyén tai SMS qué thdp. Néu can téc do gui
cao, thi can thiét phai thiét 1ap két ndi truc tiép
dén tong dai SMS hoic SMS Gateway cua
mang khong day.

Dé biét chi tiét giao thirc nao dugc ho tro,
viéc phu song va cac thong tin khac, can phai
lién h¢ voi cac chuyén vién cia mang khong
day dé thao luan chi tiét va dang ky cac dich vu,
dau sb dé c6 thé nhan tin nhin thong qua két
ndi nay.

Cdch 3: Truy cap dén SMS Gateway cia
mot nha cung cdp dich vu SMS. Moi tin nhin
SMS nhan duoc s& dugc chuyén tiép dén may
tinh thong qua giao thirc / giao di€n duoc cung
cép boi SMS Gateway nay.

Dbi voi cach nay thi nha cung cap dich
vu SMS cép cho ban mot thé SIM. Thé SIM
dugc dat trong dién thoai di dong hodc modem
GSM/GPRS két nbi tryc tiép véi may tinh. Tat
ca SMS giri dén sb thué bao cua thé SIM s&
dugc chuyén tiép dén hé théng cua ban bing
cach sir dung giao thirc / giao dién duoc hd tro
boi SMS Gateway cua nha cung cap dich vu
SMS.

2.2.2 Tin nhin da phwong tién (MMS)

C6 2 tiéu chuan quan trong dé dinh nghia
cong nghé MMS, mét dugc xuét ban bai 3GPP,
mot duoc xudt ban bdi Open Mobile Alliance
(OMA). Hai co quan tiéu chuan nay hop tac dé
dinh nghia cic giao thirx MMS. Khi néi dén
MMS 1a noi dén céac giao thic lién quan ching
han: MM1, MM3, MM4, MM7 hoac EAIF.
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MMI1 la giao thuc dugc st dung gilra
thiét bi di dong voi téng dai tin nhin MMS
(MMSC). N6 dinh nghia cach thirc ma mot dién
thoai di dong giri va nhan tin nhan thong qua
MMSC.

MM3 la giao thic dugc sit dung gilia
MMSC va cac hé thong tin nhin khac. Trén
thuc té, giao thirc nay chu yéu duoc thuc hién
thong qua giao thirc email SMTP.

MM4 la giao thuc dé két ndi cac
MMSC lai v6i nhau. N6 1a mdt giao thirc dua
trén SMTP c6 bd sung thém dinh nghia phin
tidu de.

MM?7 1a giao thirc duge st dung dé cho
phép cac ting dung cua nha cung cip dich vu
gia tri gia taing (VASP) gii va nhén tin nhin
MMS théng qua mot MMSC. Giao thuc MM7
duoc dinh nghia hoan chinh boi 3GPP 1a mot
giao thic dya trén SOAP.

EAIF 1a giao thirc doc quyén dugc dinh
nghia bdi NOKIA, n6 14 sy mo rdng giao thirc
MMI1 vi thé nd ¢ thé duoc sur dung cho cac
nha cung cap dich vu gia tri gia ting. Bai viét
khong c6 ¥ dinh mo ta chi tiét cac giao thirc
MMS, dbc gia quan tam co6 thé xem chi tiét tai
[6] va [7].

bé gui va nhén tin nhin MMS, ta c6 thé
dung mot modem GSM/GPRS/3G hoac dién
thoai di dong dé két ndi toi tong dai tin nhin da
phuong tién (MMSC) cua nha mang. Nghién
ctru sir dung giao thic dé guri va nhan tin nhin
MMS gidng nhu giao thuc ma mét dién thoai di
dong su dung dé giri va nhan tin nhin. Vi vay
yéu cau don gian 1a thé SIM trén dién thoai hay
modem duoc cung cip boi nha mang phai hd
trg giri nhan tin nhan da phwong tién.

e Giri tin MMS

Dé giri tin nhin MMS thi MMS Gateway
khoi tao mot két néi GPRS dén nha mang, sau
d6 no tao mot két ndi dén WAP Gateway cua
nha mang va thyc hién gui tin nhin MMS dén
téng dai tin nhan MMS (MMSC) théng qua két
n6i WAP va GPRS. M6 hinh guri tin nhan MMS
dugc mo ta nhu hinh 2 sau day:
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MMS Sender

MMS Upload

MMSC

MMS Receiver

MMS

Hinh 2: M hinh giri tin nhin MMS

e Nhin tin MMS

V& co ban, viéc nhan tin nhin MMS c6
theé duogc thuc hién bang hai phuong thirc két
noi khac nhau.

Cich 1: Tin nhin MMS dugc nhan qua
két ndi tryc tiép t6i tong dai tin nhin MMS cua
nha mang bang cach st dung mdt trong nhing
giao thic duoc hd trg, bao gém MM4, MM7,
hodac EAIF. Khi st dung bat ki giao thuc nao
trong cac giao thirc nay, téng dai nha mang sé
tu dong két ndi dén MMS Gateway dé giri tin
nhén.

Cdch 2: Tin nhin MMS c6 thé dugc thu
nhan bang cach sir dung két cong nghé SMS két
hop voi cong nghé¢ WAP. Khi modem
GSM/GPRS/3G nhan mét tin nhin MMS phai
trai qua hai budc. Budc mot, modem nhan tin
nhan SMS, con goi 1a tin nhin théng bao MMS.
Tin nhén nay chira URL cta tin nhin MMS trén
Trung tim tin nhin da phwong tién (MMSC).
MMSC 14 trung tdm luu trir tin nhin dugc diéu

MMSC

MMS

MMS Sender

hanh boi nha cung cp dich vu GSM. Buéc hai,
khi modem di nhan duoc tin nhin SMS thong
bao MMS, modem mé két néi WAP va GPRS
dé tai noi dung tin nhin MMS vé.

Dé thuan loi cho viéc xdy dung hé thong
va khong mét nhiéu thoi gian phat trién, hé
thong sir dung thu vién JMMSLIB tham khao
tai [8] va [11] d& gui tin nhin va thuc hién
thong qua mot modem 3G duoc két ndi truc
tiép voi may tinh.

Chu y ring dé thu nh4n tin nhin MMS
thong qua Gateway, ta nén st dung mét modem
thay vi mot dién thoai di dong lam nhiém vu
nhu mdt modem béi vi dién thoai thuong tu
dong xir 1y tin nhin thong bdo MMS ma né
nhan duoc va né khong chuyén tin nhin thong
bdo MMS dén Gateway, va vi thé chuong trinh
s¢ khong thé nhan duoc tin nhin MMS. Mb
hinh giri tin nhan MMS dugc mé ta nhu hinh 3
sau day:

MMS Receiver
MMS Indication

MMS Download

Hinh 3: M6 hinh nhén tin nhin MMS

Dé glri/nhan MMS, trong chuong trinh
can cung cap thong tin vé APN, dia chi IP cia
MMS Gateway, URL cua tong dai nha mang
khong day.
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Hién tai Viét Nam c6 ba nha mang khong
day 16n nhét 1a Viettel, Mobifone, Vinaphone.
Sau ddy 1a mot s thong tin vé ba nha cung cap
dich vu nay.
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Nha cung cdp| GPRS APN |Username |Password Dia chi IP MMSC URL
Gateway
Viettel Viettel-gprs- 192 168.233.10 http://mms.viettelmobile.com.vn/
wap mms/wapenc
Mobifone m-wap mms mms 203.162.21.107  |http://203.162.21.114/mmsc
Vinaphone |m3-mms mms mms 10.1.1046 http://mms.vinaphone.vnn.vn:8002

2.3 Phan loai tin nhin
2.3.1 Giéi thiéu

La qua trinh phan 16p mot dbi tuong dir
liéu vao mét hay nhiéu 16p cho trudéec nho mot
mod hinh phan 16p ma moé hinh nay dugc xay
dung dua trén mét tdp hop cac dbi tuong di
liéu da duogc gan nhan tu trude goi la tap dir ligu
hoc. Qua trinh phan 16p con duoc goi la qua
trinh gan nhén cho cac ddi tuong dir liéu. Nhu
vy, nhiém vu cua bai toan phén 16p dir liéu la
can xdy dung mé hinh (bd) phan 16p dé khi co
mot dir 1liéu madi vao thi mo hinh phén 16p s€
cho biét dir liéu d6 thudc 16p nao. C6 nhidu bai
toan phan 16p dit li€u nhu phan 16p nhi phan,
phan 16p da 16p, phan 16p da tri,...

Qué trinh phan 16p dit liéu thudng gém
hai budc: bude “xdy dung mé hinh” va bude
“str dung mo hinh do dé phdan lop dir lieu moi”.

Budc 1: Mot mo hinh s€ dugce xay dung
dwa trén viéc phan tich cac ddi twong dir liéu da
duogc gan nhan tu trudc. Tap cac mau dit liéu
nay con dugc goi 13 tdp dif liéu hudn luyén
(training data set). Cac nhan 1op cua tap dir ligu
huin luyén dugc xac dinh boi con nguoi trude
khi xay dung mé hinh. Trong budc nay, chung
ta con phai tinh d6 chinh xac ciia mo hinh, ma
cin phai su dung mot tdp die liu kiém tra (test
data set). Néu do chinh xac 13 chap nhan duoc,
mo hinh s€ duoc st dung dé xac dinh nhan 16p
cho cac dit li¢u khac méi trong tuong lai.

Budc 2: sir dung m6 hinh da dugc xay
dung ¢ budc 1 d€ phan 16p dit liéu mai.

Nhu vy, thuat toan phén 16p la mét anh
xa tir mién dir liéu da c6 sang mot mién gia tri
cu thé cua thudc tinh 16p, dua vao gia tri cac
thudc tinh cua dir liéu.
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2.3.2 Phén loai tin nhin vin ban
2.3.2.1 Xay dung m6 hinh
a. Chon Iop phéin logi

Lua thuong dugc chia lam hai chuyén
nganh 1on do 1a “Ky thudt canh tic” va “Bdo
vé thuc var” trong hai chuyén nganh 16n nay lai
duogc chia thanh cach chuyén nganh nhé hon
nhu minh hoa trong hinh 4.

Ky thuat canh tac ]

Bao vé thwc vat

| Lam déat Bénh hai
| Chon gibng Sau hai
—  Tuwoi tiéu
— Bon phan

Hinh 4: Céac chuyén nganh nhé trong nong
nghiép

Dua vao d6 hé thong phan lam sau 16p
tuong Ung voi sau chuyen nganh nho do la
“lam dat”, “chon gidng”, “twdi tiéu”, “bén
phan”, “benh hai”, “sdu hagi”. Cac chuyén gia
tham gia vao hé théng thudc mot hoic nhicu
chuyén nganh trong sau chuyén nganh nay. Nhu
vay ta s& xdy dung tap dir liéu huin luyén véi
sdu nhan tuong Umg. Ngoai ra ta ciing c6 thé
thém mot 16p 1a 16p tin nhan rac néu né khong
thudc mot trong sau 16p trén, day 1a mot dang
bai toan phan 16p da 16p.

b. Tdch tir tiéng vigt

Pé xay dung hé thdng phan loai vin ban,
viéc tach van ban thanh tur dgc 1ap c6 nghia la
viéc bat budc. Poi voi van ban Tiéng Anh, viéc
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tach tir dugc thuc hién kha don gian vi mdi tir
Tiéng Anh phan biét nhau bdi mot khoang
tréng. Nguoc lai, viéc tach tir Tiéng Viét lai kha
phirc tap vi mot tir tiéng viét co thé co hoiac
khong c6 khoang trang. C6 nhiéu cach tiép can
xur 1y tach tur Tiéng Viét ching han nhu phuong
phap dung tir dién, phuong phap théng ké. .

thuat tach tir Tiéng Viét cling di duoc nhleu
nhom tac gia nghién ctru va xay dung cho két
qua voi do chinh xac kha cao.

Bai viét tim hiéu s dung phén mém tach
tor JvnTextPro tham khao tai [9] va [10] duoc
phat trién boi nhom nghién ctu Nguyén Cim
Ta, Phan Xuan Hiéu, Nguyen Thu Trang.
JvnTextPro 1a mot phan mém ngudn mé dua
trén Conditional Random Fields (CRFs) va
Maximum Extropy (Maxent) danh cho viéc xt
ly ngon ngit ty nhién cho tiéng Viét.
JvnTextPro c6 thé duoc tich hop trong hé thong
khac va duoc tri€u goi thong qua API dugc
cung cip san. JvnTextPro chap nhan vin ban
tiéng vi¢t dinh dang unicode hodc Unicode td
hop. Cac budc dé dung API cia JVnTextPro
nhu sau:

Buée 1: Khoi tao doi tuong JvnTextPro

JVnTextPro textPro = new JVnTextPro();

textPro.initSenSegmenter([dwong dan thw muc
mo hinhj);

textPro.initSenTokenizer();

textPro.initSegmenter([dwong dan thw muc mé
hinh]);

textPro.initPosTagger([dwong dan thw muc mé
hinh]);

Buéc 2: Goi phuong thirc process dé xir
ly van ban dau vao, ta c6 thé goi mot phuong
thirc chung dé xu 1y cho tat ca cac muyc dich
hodc goi timg phuong thirc cu thé tily vao muc
dich, yéu cau ctia nguoi dung nhu sau:
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textPro.process([chudi vin ban]);

hoac
textPro.senSegment([chuoi van banj);

textPro.sentToken([chudi vin ban]);
textPro.wordSegment([chudi vin ban]);
textPro.posTagging([chudi vin ban]);

Mot s0 vi du vé két qua tach vian ban
tiéng viét nhu sau:

Bénh gdy hai chi yéu giai doan ma —
dé nhanh . Lic dau vét bénh chi la nhiing
cham nhé, mau_xanh xdm, sau lém_lén c6 dang
hinh_thoi (mat én)_ddc trung.

Nhiém_vu ciia bdo_tir ndy la hit cdc chdt
dinh_duong co trong cdy lua va ngoai ra con
tiét ra doc_to Pyricularin gdy doc cho cady.

Bdo_tir ndm Pyricularia_oryzae hay P. grisea

phat_trién tot trong diéu_kién nhiét_dé mat tir
24—-28do C, am_do cao trén 80%

c¢. Chon ddc trung (tir khoa)

Trude tién ta can xdy dung mot danh
sach cac tr khoa dic trung cho sau chuyén
nganh nhu trén. Do ddy 1a hé thong hd tro viée
trong la cho nén ta cin xdy dung tap cac tir
khoa dic trung lién quan dén cay lua va viéc
tréng lua. Budc chon tir khoa 1a mdt budc quan
trong quyét dinh nhiéu dén két qua phan loai
ctia hé thong.

Sau khi tach tir, do van ban 1a tin nhén, nén sd
luong tir khoa khong nhiéu, vy ta s& khong
lam viéc loai bo tir ding ma thay vao d6 ta git
lai nhitng tir c6 trong danh sach tir khoa (dac
trung).

Pé thuén loi cho viée chon lua tir khoa cho van
ban mdi va vec-to hoa tir khoéa. Danh sach tu
khoa dugc luu vao mot tap tin, mdi dong cua
tap tin duoc dinh dang gém 2 phﬁn <index>
<key>, véi <index> 1a chi sé cua tir khoa,
<key> la tir khoa.

Vi du vé dinh dang tap tin tir khoa:
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Sb luong tir khoa cho phan loai van ban
chung 1 rat 16n, cAn c6 mot sd giai phap dé
giam lugng tor khoa nhu k¥ thuat tach gia tri
don nhu nhom tac gia [12] da dé xuat. Khong
gidng nhu phén loai van ban chung, sé lugng tir
khoa trong hé théng nay it hon rat nhiéu do ta
da gidi han lai trong linh vic néng nghiép va ho
trg cu thé trén cdy loa, cho nén ta khong can
phai quan tim dén viéc giam sb chiéu (sé luong
tu khoa).

d. Mo hinh hoa vin bdin

Trong hé thong ta sir dung SVM dé phan
loai van ban do SVM c¢6 nhiéu vu diém khi st
dung cho phan loai vin ban nhu [12] da d& cép.
Nghién ciru khong di sdu vao tim hiéu ly thuyét
vé SVM. Chung t6i chi tap trung tim hiéu cach
x@y dyng mo hinh, cach dinh dang céc tép tin
can thiét va st dung LIBSVM cho viéc phan
loai van ban bang SVM.

Dinh dang dong cua tép tin huén luyén
nhu sau:

<label> <index1>:<valuel> <index2>:<value2>
. <index130>:<value130> ...

Vo6i <label> 14 nhan phan 16p cua vin
ban dugc gan bang tay boi con ngudi, <index>
1a chi sb cua tir khoa, chi s6 nay twong Gmg véi
chi s6 trong tap tin tir khoa, <value> 1a gia tri
trong s cua tir khoa. Co nhiéu cach tinh gia tri
trong sb cta tir khoa nhu ding chi s6 TF (tan s6
xudt hién cta tir trong vin ban) va IDF (tdn xuat
nghich ddo cuda tir trong tap ngtr li€u) nhu [1] da
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dé xuét, hoic don gian 1a &ém s6 1an tir khoa do
xuét hién trong vin ban can phan loai.

Trong hé thong cua ching t6i, do vin ban 14 tin
nhan SMS nén sb lugng tir khoa khong nhiéu va
it khi 1ap lai nén khi véc to hoa ta khong quan
tdm tur khoa do Xuét hién bao nhiéu lan ma chi
can quan tdm no ¢ xuat hién hay khong, néu co
xuat hién thi phan gia tri trong s6 ghi 1, néu
khong xuét hién thi khong can phai ghi, dinh
dang nay con dugc goi 1a dinh dang thua thot.
Véi value=0, ta c6 thé khong can luu nhu vi du
sau:

Vi du vé dinh dang tap tin huén luyén:

11:15:17:1

11:19:111:1

11:12:1

33:167:190:1130:1

66:19:1123:1149:1

Tuong tu viéc xdy dung tap tin huin
luyén, ta xdy dung tap tin kiém tra dé kiém tra
d6 chinh xac cia mo hinh.

2.3.2.2 Sitr dung m6 hinh

Sau khi kiém tra do chinh xac phéan 16p
ctia md hinh, néu dd chinh xéc chép nhan duoc,
ta dura mé hinh vao sir dung dé phan loai cac tin
nhin méi. Twong ty nhu qua trinh xay dung tap
huin luyén, tin nhin méi dén hé théng s€ duoc
tién xur Iy, tach tir va vec-to héa theo dinh dang
nhu trén, chi c6 diéu khac 13 véi tin nhin méi
nay ta s& khong gan nhin bang tay ma dé cho
hé théng phan loai ty dong gan nhan, dinh dang
clia tap tin can phan loai nhu sau:

<index1>:<valuel> <index2>:<value2>
<index130>:<valuel130> ...

2.3.3 Phéan loai hinh dnh

béi véi phan loai tin nhin hinh anh, ta
cling thuc hién mét s6 budce tién xir Iy bang cac
ky thuét xtr ly anh, trich chon dac trung hinh
anh sau d6 thuc hién véc-to hoa cac diac trung
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dé xay dung mo hinh phan loai hinh anh. Do
chinh xac ctia hé thdng phan loai tiy thudc vao
k¥ thuat trich chon dac trung va sy da dang vé
chung loai va sé lugng dit liéu anh thu thap
dugc. Mot wu diém 16n cua viée phan loai tin
nhin hinh anh so véi viée phén loai tin nhin
vin ban trong hé thong d6 1a viéc phan loai
hinh anh c6 thé x4c dinh duogc téi mic cu thé
tung loai bénh, loai sau hai lua véi do chinh xéc
cao, khong nhu hé thong phén loai tin vin ban
chi ¢ thé xac dinh duoc tin nhin d6 & mic do
thude chuyén gia, chuyén nganh nao.

Pinh dang tap tin huén luyén trong hé
thong phan loai hinh anh tuong ty nhu dinh
dang tap tin huin luyén cua hé thng phan loai
vén ban, chi khac ¢ chd 13 thay vi str dung kiéu
sO nguyén & phan gié tri trong s6 thi & day phan
gia tri trong s6 dugc luu gia tri kiéu s6 thuc va
s0 luong 16p can phan loai la rat 16n, khong chi
c6 7 16p. S6 16p & day la s6 lugng bénh hai va
sau hai [ta ma hé thong hd trg.

Vi du vé tap huin luyén hinh anh:

61:0.715415 2:0.391667 4:0.333333 5:1 6:0.1
31:0.114625 2:0.00833333 4:1 6:0.980989
21:0.5889332:0.754:15:1 6:6 7:0.996407

61:0.525692 2:0.554:15:16:671:0.549407
11:0.778656 2:0.166667 4:1 5:1 6:0.973384
116 1:0.425612 2:0.1554 4:1 5:1 6:6

3 KET QUA THU'C NGHIEM

Do day 1a giai doan dau cua nghién ctu,
lugng dir liéu thu thap trong qua trinh nghién
ctru chi nham muyc dich xay dung danh sach tir
khoa déc trung cho viéc xay dung thir nghiém
hé théng phan loai van ban. Viéc thu thap dir
lidu thuc t& s& duoc thuc hién boi hé thong
truyén nhén tin nhan khi hé théng da duogc van
hanh ngoai thuc té nhu muc tiéu cua giai doan
dau cta nghién ciru nay. Do vay trong giai doan
nay ching toi tip trung vao viéc xay dung hé
thong truyén nhan tin nhin va nghién ciru xay
dung cac mo hinh phan loai.
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Két qua thuc nghiém ban dau cho thiy
x4c suat giri thanh cong tin nhan 1a khoang
95%, nguyén nhan thit bai 5% van dang dugc
nghién ctru tim hiéu va khic phuc va s& bao cao
két qua trong cac bai viét sau. Con vé phan tach
tir tiéng viét, do 1a ding lai nghién ctru cua
nhom tic gia khic nén xac sudt chinh xéc
khong khac gi so voi bao cao cua nhom tac gia.
Ngoai ra, dé cai thién do chinh x4c khi tach tur
sir dung trong hé thong, nhom tac gia khuyén
nghi b sung thém tir vung chuyén nganh nong
nghiép vao bo tir dién dé dung cho viéc tach tir
trong hé théng vi day 1a hé thong hd tro cho
nong nghiép.

4 KET LUAN

Bai viét dd dua ra_cac giai phap dé xay
dung mot h¢ thong lam cau nbi gitra chuyén gia
va nha nong. Duya trén nén ting cong nghé di
c6, bai viét chi ra cach thirc dé lién két cac cong
nghé dé tao ra mot hé thdng hoan chinh giup
ich cho cong cugc phat trién nganh nong nghiép
trong laa nudc ta, dic biét 1a & ving dong bang
song Cuu Long, noi ma diéu kién kinh té con
thiéu thén lac hau. Nhu vay véi viéc Kkét hop hai
hé théng phan loai nay lai thi s€ tang duoc do
chinh xac cho hé théng phan loai tu dong.

V6i sy ra doi cta hé thong nay, viéc thu
thap dir liéu khong chi dit liéu vé cay lta ciing
trd nén dé dang hon, viéc tiép can duogc voi tri
thirc ciia nguoi nong dan cling tré' nén don gian
v0i chi phi khong cao. M6 hinh hé thong nay
néu thanh cong thi ¢ thé nhan rong ra nhiéu
linh vyc khac nhu gido duc, y té, kinh té. ..

Vi sy két hop ctia hai hé thong phan
loai la phan loai van ban va phan loai hinh anh
lai thanh mot hé thong phan loai tin nhin va
v6i dir lidu thyc té thu thap da dang ca vé
ching loai va sb lwong s€ cai thién dugc dang
ké do chinh xac va day cing la nén tang dé
xdy dung hé théng khuyén néng ty dong véi
su tham gia rat it cia cac chuyén gia va cac
diéu phdi vién hé thong.
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ABSTRACT

Handwriting recognition is the problem has been studied and developed. The
handwriting recognition systems are designed on the personal computers.
Nowadays, the embedded systems has been studied and applied widely in the
life. The hardware systems are more compact and flexible. Contents of the
paper will introduce the process of building the offline handwriting
recognition system on embedded board BeagleBoard xM (BBxM). The
identification problem is done with the support of the image processing
library OpenCYV and classification method SVM (Support vector machines).
The handwriting letters will be captured by the camera. The system will
detect and separate the letter samples. The features are extracted from these
samples by the method of circumference and pixel density. The process of
building applications on embedded operating system is implemented on Linux
operating system with the assistance of QtCreator software and Qt-
Everywhere cross-compiler. The experimental results will be performed on
the Latin uppercase letters.

TOM TAT

Nhdn dang chit viét tay la van dé dang dwoc nghién civu va phat trién. Cong
vi¢c xay dung cdc hé théng nhdn dang chir viét tay dwoc thuc hién kha nhiéu
trén cdc hé thong mady tinh ca nhdn. Ngay nay hé thong nhing dang dwoc
nghién citu va img dung réng rdi trong doi song. Cdc hé thong phan cimg
dwoc thiét ké ngay cang nhé gon va c6 tinh linh hoat cao. Noi dung bai bdo
SE giGi thidu qud trinh xdy dung hé thong nhdn dang chit viét tay off-line trén
board nhing Beagleboard xM (BBxM). Bai toan nhan dang dwoc thuc hién
dudi s hé tro cua thw vién xir 1y anh OpenCV va phuong phap phdn I6p
SVM (Support vector machines). Anh cdc chiv viét tay sé dwoc chup tir
camera. Hé thong thuc hién cong viéc phat hién va tach cac ky tw thanh céc
méu. Céc méu ky tie sé duwoc trich ddc trung theo phwong phdp chu tuyén két
hop véi phwong phdp xdc dinh mdt dé diém anh. Qud trinh xdy dung cdc mg
dung trén h¢ diéu hanh nhing dwogc thuc hién trén hé diéu hanh Linux véi su
hé tro ciia phan mém QtCreator va cong cu bién dich chéo Qt-Everywhere.
Két qua thue nghiém dwege thwe hién trén cdc mau chit cdi la tinh in hoa.

I- GIOI THIEU

Céc ung dung cta nhan dang chir viét tay da
va dang c6 nhiéu dong gop vao doi song. Nhan

‘ ’ 4n dé nhan dang chit viét tay dang duoc

quan tdm nghién ctru va rat quan trong

trong cong nghiép. Trong tdm cua van

dé nam ¢ kha ning thiét ké mot giai thuét hiéu

qua dé co thé nhan dang duoc cac ky tu viét tay

boi ngudi dung qua tablet, scanner va cac thiét
bi sb khac.
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dang chit viét tay co thé phuc vu cho cac tng
dung doc va xir 1y cac ching tir, hoa don, phiéu
ghi, ban viét tay chuong trinh. Tuy nhién cho
dén nay viéc nhan dang chir viét tay van con la
thach thirc 16n ddi véi cac nha nghién ciu. Pa
¢6 nhiéu cong trinh nghién ctru vé nhan dién
cac mau chit viét tay cta cac hé chit cai Latinh,
Arap, Trung Qudc... nhung két qua van con kha
han ché do chir viét tay rit da dang vé mau chi
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cling nhu cic bién thé. Cic mau chir viét tay
phu thudc nhi€u vao cach viét, trang thai tinh
than ctia nguoi viét.

Nhén dang chir viét béng tay dugc thuc hién
dya trén hai giai thuat chinh: memory base va
learning base. Memory base luu trit anh cac ky
ty mau va nhan dang mot ky ty chua biét bang
cach so sanh voi cac ky tu mau. Learning base
1a giai thuat c6 ging hoc cac mau ky tu chua
biét va xdy dung ham nhén dang tuong ung.
Céc nghién ctru vé nhan dang chit s6 viét tay da
c6 dugce cac két qua trén 90%. Nhan dang chit
viét tay thuc hién dya trén su Kkét hop giita cac
thuat toan xu ly anh va cac phuong phap phéan
16p nhan dang nhu mang Neural, Support
Vector Machines... Cac nghién ctru vé bai toan
nhén dang chi viét tay déu thuc hién trén may
tinh c4 nhan. Noi dung bai bao s& gdm hai phan
chinh: phan thir nhat trinh bay so d6 va giai
thuat xay dung hé thong nhan dang chit viét tay,
phan thir hai trinh bay viéc xay dung mot ng
dung thyec thi trén mdt hé théng nhing.

II- HE THONG NHAN DANG CHU VIET
TAY

Hinh 1 13 so dd khéi caa hé théng nhéan dang
chir viét tay. Hé thong gom 4 khdi chirc ning
chinh: tién xtr ly, tach ky tu, trich ddc trung,
nhén dang.

Thu nhén anh Tién xr ly Tach ky ty
Hign thi két Nhan dang Trich dac trwng
qua
B hudn luyén

Hinh 1: So d6 hé thong nhan dang chir viét tay
2.1 Tién xir Iy

Qua trinh tién xtr 1y thuc hién cic phuong
phap loc nhi€u, hi€u chinh d¢ nghiéng, tim
ngudng dé dua anh v€ dang nhi phan phuc vu
cho cac budc tiép theo. Anh nhi phan phuc vu
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cho qua trinh nhan dang la anh c6 nén den va
nét chit trang.

AT CUNG CHON VIEC ATl CUNG CHON VIEC

GIAN KHO SE GIANH GIAN KHO SE GIANH

E—
AT CUNG Mor TH 6,
CUNG THUOING NG #

Hinh 2: Qua trinh tién xir 1y
2.2 Tach ky tu

AT CUNG Mor THoOr
CUNG THUING NG HZ

Anh sau khi duge nhi phan hoéa s& dugc tach
ra thanh tung dong chii, tirng chir va cudi cung
la cac ky tu roi rac.

a. Tach dong chir

Qua trinh tach dong chit dugc thuc hién theo
cac budc sau:
+ Xac dinh phan b diém anh theo dong duoc
thuc hién theo (1)
width—1

H[i] = P(i,))div(255) (1)

Véii = 0->high-1 (high: chiéu cao anh)
width: do rong anh.
+ Xac dinh gi4 trj diém bat dau dong chir va
dd rong dC}ng chir. Giai thuat dugc thé hién
trong luu d6 hinh 3.

sodong =0
Lengthlsodong]=0
Daudong=0
Flag=0
=0

//. . /,/\
ATH L "/’ H=1 ™ N
-~ Flag=0 -~ . Flag=1 i
™~ . . -~
R S
N r
¥ Y
¥ h 4
Sodong++
Length[sodong]++ Flag=1 Flag =0
Daudong =1 Length[sadong]++ f;
Flag =1 [ !
i+
| i{
e ~
< ™
I=high P
.
\\r, ”

Hinh 3: Gidi thuit xdc dinh dong chir
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+ Cit anh dong chir tir anh gbc: Viéc cat anh
cac dong dugc thuc hién béng cac ham cua thu
vién OpenCV voi vi tri d§ 16n dugc xac dinh tur
lwu d6 hinh 3.

AT cung cfon viee
GIAN KHO SE GIANH
4T CUNG MoT THOT
CUNG THUNG NG H 2|

d_#I CUNG MoT THOT
4 CUNG THUGNG NG w1l

Hinh 4. Két qué qua trinh tich dong chir
b. Tach chir trén tung dong chiv

Qua trinh thuc hién viéc tach chit dugc thuc
hién theo cac budc:
+ Xac dinh phan bé diém anh theo cot duoc
thuc hién theo (2)
high—1

Vil= ) P(,)div(255) @)
i=0
Voii= 0->width-1 (width: do rong anh)
high: chiéu cao danh.

+ Xac dinh djém bat dau khoang tréng, do
rong khoang trang. Qua trinh nay duoc thyc
hién theo luu d6 hinh 5.

Start

RS B
Sospace =0
Length[saspace]=0
Dauspace=0
Flag=0
i=0
X ~
VI S "1 M N
\Flag =0 ’ ~ Fag=0 ~ T Flagsl ~
\‘\?/’
Y ¥ Y
L 4 ¥ L 4 ¥

Flag=0
Dauspace=|
Length[sospace]++
i+

Length[sospace]++ Flag = 1
Sospace++
Flag=0 |
| Dauspace =i
| [

Flag=1
Dauspace=i

i+ i++

L] |

N

< iwidth >

\T/’

¥

Hinh 5: Giai thuit xac dinh cac chir trén dong
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+ Cit anh cac chir tir anh gbc thuc hién twong
tu nhu cat anh dong chit véi cac vi tri dugce xac
dinh theo giai thuat trong hinh 5.

AL CUNG MoOT THOT

Hinh 6: Két qua qua trinh tach chir
c. Tach ky tw

Qua trinh tach ky tu duoc thuc hién theo giai
thuat phat hién hinh bao cia ddi tuong va sau
d6 cit cac ky tu theo hinh chir nhit nho nhat
bao quanh ky tu.

i h

Hinh 7: Két qua qua trinh tach ky tw
2.3 Trich dac trung

Qua trinh trich déac trung s€ dugc thyc hién
trén ting ky tu nhén dugc sau khi tach ky tu.
Pic trung c6 v nghia quan trong trong viéc
quyét dinh ty 1¢ nhan dang ding ky tu. Dé tranh
nhirng phtc tap cua chit viét tay ciing nhu ting
cuong do chinh xac, ta can phai biéu dién thong
tin chit viét dudi nhitng dang dic biét hon va c6
dong hon, rut trich cac dic diém riéng nhim
phan biét cac ky tu khac nhau. Pic trung ctua
cac ky tu co thé tim ra bang cic phuwong phap
bién doi, giai thuat toan hoc.

C6 nhiéu hinh thic trich dic trung thong
dung trong nhan dang ky tu viét tay: dic trung
nhi phan, dac trung vung, dic trung theo chu
tuyén, dung bién d6i Haar Wavelet...

Phuong phép trich dac trung dugc st dung
trong bai bao la phuong phép trich dac trung
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theo chu tuyén két hop voi phan bd diém anh
theo chiéu ngang va chiéu doc.

i Anh ky tu duoc chuén hoéa kich thude 22x30.
Anh c6 nén mau den nét chr mau trang. Voi
phuong phap trich déc trung trong bai bao thi
chiéu dai vector ddc trung la 156. So véi st
dung phuong phap déc trung nhi phan (chiéu
dai vector dac trung 1a 660) thi phuong phap st
dung trong bai bao s¢& giup cho thoi gian huan
luyén cling nhu nhén dang nhanh hon gép nhiéu
lan.
Vector dac trung F c6 dugce tir sy }(ét hop cac
gia tri dugc xac dinh tir 6 qua trinh lay gia tri.
F={L,R,U,D,V,H} 3)
Vector dic trung F c¢6 chiéu dai 1a 156.
v6i L: dic trung ly tir trai sang c6 30 gid tri.
R: dic trung ldy tir phai sang ¢ 30 gia tri.
U: dic trung ldy tir trén xudng c6 22 gia tri.
D: dic trung lay tir dudi 1én c6 22 gia tri.
V: dic trung phan bb dong c6 30 gia tri.
H: didc trung phan bd cot c6 22 gid tri.
a. Ddc trung theo chiéu tir trai sang
Viéc iy chu tgyén tir trai sang la xdc dinh
khoang cach tir 1€ trai cua mau dén vi tri diém
anh mau trang dau tién theo tirng dong.
Cac gia tri dac trung L dugc xac dinh theo
cong thirc (4)
Véii=0->29.
d[P(0,i),Pw] 1a khoang céch tir diém anh co
toa do (Q,i) dén diém anh co6 gia tri 255 dau tién

theo chicu tur trai sang.

Hinh 8: Lay dic trung chu tuyén tir trai sang

4)

nevea e

I S

llllll II

b. Ddc trung theo chiéu tir phdi sang
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Chu tuyén tur phai sang xac dinh khoang cach
tor 1€ phai dén di€m trang dau tién trén tung
dong.

Céc gia tri dac trung R dugc xac dinh theo
cong thuce (5)

Voii=0->29.
d[P(21,i),Pw] la khoang cach tur diém anh co

toa do (21,1 dén diém anh c6 gia tri 255 dau
tién theo chiéu tir phai sang.

Hinh 9: Lay dic trung chu tuyén tir phai sang

)

B B B Bk e |

c. Ddc trung theo chiéu tir trén xuong

Xac dinh khoang cach tur 1& trén ctia mau dén
diém trang dau tién theo tirng cot.
Céc gia tri dac trung U dugc xac dinh theo
cong thtc (6).
Ulj] = d[pP(j,0), Ry
Véij=0->21.
d [P(j,0),Pw] la khoang cach tur diém anh c6

toa do (j,0) dén dlem anh c6 gia tri 255 dau tién
theo chiéu tir trén xuong

(6)

Hinh 10: LAy dwc trung chu tuyén tir trén xudng
va tir duéi lén

d. Pdc trung theo chiéu tir diedi lén

Xac dinh khoang cach tir 18 dudi ciia miu dén
diém trang dau tién theo tung cot.
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Céc gia tri dac trung D duogc xac dinh theo
cong thuc (7).
D[j] = d[P(j,29), Ry]
Vo6ij=0->21.
d [P(j,29).Pw] 1a khoang cach tir diém anh ¢6
toa do 0,292 dén diém anh co6 gia tri 255 dau
tién theo chiéu tir dudi 1€n.

(7)

e. Ddc trung phdan bé diém anh theo cot

Pic trung nay dwa trén tong s6 diém tring
phan bo trén tung dong anh.

Cac gia tri dac trung V dugc xac dinh theo
cong thic (8)

Vil = Xjtoty v {0 oy =0 ®

Vé6ii=0->29; P(i,j) gi4 tri diém anh (i,j)
£ Ddc trung phan bo diém danh theo cét

Xac dinh téng s diém tring phan b trén
tung cot

Céc gia tri dac trung H dugc xac dinh theo
cong thue (9)

29
. ~ . (@ =1nduP(,j) = 255
HIjT = L_ZO](L) vot { JG) = 0néuP@i,j) =0 O
Vi j = 0->21; P(i,j) gi4 tri diém anh (i,j)

,,,,,,,,,,,,,,,,,,,,,

§ 1

Hinh 11: Pic trung phan b diém anh theo
dong va cot

2.4 Nhén dang

Mau ky tu dugc tach ra trong qua trinh tach
ky tu s€ dugc dua vao két hgp voi bd huan
luyén s& cho két qua nhan dang.

Két quéa sau khi nhan dang v&i phuong phap
phén 16p Support Vector machines (SVM) s€
tra vé mot gia tri nhan trong bo huin luyén
SVM. Ham nhén (kernel) dugc st dung trong
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phuong phap SVM 1a ham tuyén tinh theo biéu
thic (10), cac tham s6 dugc thiét lap theo
phuong phap C-SVM dugce thé hién theo cong
thirc (11) va cac gia tri tham s6 dugc thé hién
trong hinh 12.

K(xi,xj) = xiij (10)
Minimizes,, , = E wTw)+CXl, Ei] (11)

Qua trinh huin luyén dugc thuc hién véi su
ho tro cta thu vién OpenCV véi cac tham so
duoc trinh bay trong hinh 12.

Véi mdi gia tri nhan s€ cho ta mot ky tu
tuong ung. K&t qua s¢ duogc ghi vao file dong
thoi hién thi trén giao dién clia ng dung.

Vector djc trung

svm_type = CvSVM :: C_SVC;
kernel_type = CvSVM :: LINEAR;
degree=0;
gamma = 20;
C=7;
P Bonhdndang SVUM |- ------{ term_crit . type = CV_TERMCRIT_ITER
| CV_TERMCRIT_EPS;
term_crit . max_iter = 1000;
term_crit . epsilon = le-6;

Y

B6 di lidu hudn
luyén

Y - .

Hién thi két qua

Hinh 12. Qua trinh nhin dang miu

III- XAY DUNG UNG DUNG TREN
BOARD NHUNG BeagleBoard xM (BBxM)

3.1 H¢ thong phén cing

So d6 hé thong phan cimg cia tmg dung dugc
thé hién trong hinh 13.

Logitech Camera

LCD Monitor
BeagleBoard xM

Hinh 13: Hé théng phén cing
Anh cac ky ty duoc thu qua camera dua vao
board de xu ly va két qua cua chuong trinh
duoc hién thi trén man hinh LCD.
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BBxM st dung CPU ARM-Cortex A8 co thé
hoat dong t6i da fY’ toc }i{) 1Ghz cung v6i bd nhé
DDRAM coéng suat thap 512MB.

Kich thuéc cua BBXM kha nhé gon: 3.25" x
3.25". BBxM cung cip kha ddy du cac két ndi
ciia mot may tinh mini: USB port, Audio input
conector, Audio output connector, Svideo
connector, DVI-D connector, LCD header...

' 1-4 | [ Ethernet | [‘microsd | [ Rs232

BeagleBoard-xvi
Block Diagram

Hinh 14: So' d khéi BBxM [14]

Hé théng nhéan dang chir viét tay dugc thuc
hién va kiém tra trén may tinh ca nhan. Sau khi
két qua dat yéu cau s& duoc bién dich thanh tng
dung co thé thyuc thi trén board nhung BBxM.
Qua trinh nay duoc trinh bay trong phan 3.3.

3.2 Hg¢ thong phin mém
Hé thong hd tro thiét ké phan mém gdm co:

+ H¢ diéu hanh Ubuntu 10.10: xdy dung va
thiet ke cac giao tiep vdi BBxM.

+ Angstrom-toolchain: cong cu bién dich
chéo cac Ung dung va cac goi cho kién truc
ARM-Cortex AS.

+ Qt Creator 2.0.1: cong cu thiét ké giao dién
va ung dung.

+ Qt-Everywhere 4.8.2: Cong cu bién dich Qt
cho kién traic ARM.

+ OpenCV library: thu vién hd tro cho cong
viéc xur ly anh.

Trong qué trinh cai dit cic ng dung can
quan tam dén van dé& cai dat driver cho hé
thng. Trong hé thong nhan dang co st dung
USB camera nén can phai cai dit trude khi sir
dung cho hé thong.
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Ung dung ‘

 QuvaOpenCVlibrary |
 Linux kemel, Rootfile Systems

Uboot va Env.txt ‘

Hinh 15: H¢ théng phin mém
3.3 Bién dich &rng dung cho BBxM

Ung dung duoc xdy dung v6i phan mém Qt
Creator duoc cai dit trén hé diéu hanh Ubuntu
10.10. Cong viéc xir ly anh dugc thyc hién voi
thu vién OpenCV. Dé c6 thé thyc thi ing dung
trén BBxM céac thu vién hd tro cia Qt va
OpenCV phai chay dugc trén nén kién tric
ARM.

Mot toolchain can dugc cai dat dé bién dich
code trén hé théng Linux c¢6 thé thyc thi trén vi
xtr Iy ARM cua BBxM. Céac vi xur ly ARM khac
nhau s€ dugc bién dich khac nhau. Toolchain
hd trg cho viéc build ung dung trén BBxM véi
hé didu hanh Angstrom 13 Angstrom toolchain.

Dé co thé sir dung thu vién OpenCV trén
BBxM can phai build cac thu vién nay véi

angstrom-toolchain.

OpenCV
Arm-angstrom-linux Hl Lib OpenCV for ARM

Hinh 16: Build thw vién OpenCV cho BBxM
Chuong trinh dugc xdy dyng trén phin mém
Qt nén can phai build cac ng dung nay voi Qt-
Everywhere.
[T at creator

e | et i

—l Lib Qt for ARM \

Hinh 17: Build thw vién Qt cho BBxM

Arm-angstrom-linux



HOoi thao toan quéc vé CNTT nam 2013 — Truong Pai hoc Can Tho

Hé diéu hanh duoc sir dung trén BBxM la
Angstrom OS. Dé cac mg dung c6 thé chay
duoc trén BBxM, can cai dit h¢ diéu hanh trén
BBxM.

BBxM

' Arm-angstrom-linux 1—'

Hinh 18: Cai dit hé diéu hanh cho BBxM

IV-KET QUA

Ung dung duoc thiét ké truc quan véi giao
dién d& dang sir dung va kiém tra. Két qua cho
phép nhan dang cac chir viét tay roi rac trén cac
dong chit khac nhau. Hinh 19 cho thiy két qua
nhén dang trén céc loai van ban khac nhau.

Két qua qua trinh tach ky tu dbi voi cac van
ban cac ky tu khong dinh nét dat xap xi 100%.
Do phuong phép tach dong va tach ky tu dugc
su dung trong bai bdo la phuong phap hinh
chiéu nén d6i véi cdc anh vin ban c6 do
nghiéng 16n dé gy nham lin trong qué trinh
tach dong va tach chir.

chiohénh Tiychon -
soumrn [
R e
Dochti — Annphan|
Kétqua
DAIHOC BACH Xirly |
 THANH PHO HO
CAHOCKY THUA
=
Hinh 19a: Nhin dang vin ban véi nhieu dong
chir
e | |
Al CUNG CA
GIAN KHO
| Al CUNG P
Hinh 19b: Nhén dang vin ban nghiéng
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Anhohiphan

SuTU xirly

Hinh 19¢: Nhin dang vin ban c6é nhiéu

Trong bai bao st dung ba phuong phap trich
dic trung: dic trung theo chu tuyén (CT), dac
trung nhi phan (NP) va déc trung chu tuyén két
hop voi phan bd mat d6 diém anh (CT+PB). S6
lugng mau dugc sir dung trong bai bao bao gom
4799 méu trong d6 bao gébm 1504 mau duoc
dung dé training va 3295 mau dung dé test.

Phuong phap trich dac trung dugc st dung
trong bai bao s& cho thoi gian huan luyén ciing
nhu nhan dang ngin hon so vé&i cac phuong
phép trich dac trung nhi phan, dac trung ving
hay bién d6i Haar Wavelet.

Thoi gian training va test (thuc hién trén may
tinh ca nhan, CPU core i3, 2GB RAM) duoc thé
hién trong bang 1.

Béang 1: Thoi gian training va test

CT+PB CT NP
Training ~0.606s ~0.51s ~1.8s
Test ~1.17s ~0.88s ~3.78s

Thoi gian nhan dang duoc thé hién trong
bang 2. Thoi gian nhan dang duogc tinh todn xép
X1, thoi gian nay phu thude vao kich thude buc
anh, d phic tap va s6 luong ky tu c6 trén birc
anh.

Bang 2: Thoi gian nhian dang

Kich thuéc anh
Thitbi 320x240 640x480
Mady tinh cd nhén ~20-40ms ~100-130ms
BBxM ~0.5s ~ls

Két qua nhan dang trén cic mau ky tu dugc
thé hién trong bang 3. Két qua nay dugc thuc
hién trén cac mau ky ty roi rac, cic mau nay
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gdém 26 mau ky tu in hoa (A->Z). Két qua thé
hién trong bang 3 la két qua trung binh cong
ctia 26 két qua ddi véi timg ky tu riéng 18.

Bang 3: Két qua nhin dang

$0 mau S6 méu Ti I& nhén dang ding (%)
trainning testing CT+PB CT NP
1504 3205 94.43 93.39 90.94

Tur két qua trén ta nhén thay phuong phap
trich chu tuyen két hop voi mét do diém anh
cho hi¢u suat nhan dang t6t nhat va thoi gian xtr
1y ngan. Phuong phap trich nhi phan thoi gian
xtr Iy nhiéu nhung ti 1& nhan dang van thap hon
so voi phuong phap chu tuyén.

V- KET LUAN

Bai bao da dua ra gidi thuat nhan dang chir
viét tay va thyc hién trén board nhing BBxM.
Két qua thyc hién trén BBxM c6 thé 4p dung
duoc trén thyuc té (thoi gian nhan dang khoang
100ms).

Két qua cta bai toan xir 1y anh chi ding lai &
muc d6 tach cac chir viét roi rac khong bi dinh
nét. Hudng nghién ctru va phat trién tiép theo 1a
xdy dyng mé hinh nhan dang chir viét dé c6 thé
nhén dang dugc cac chit viét bi dinh nét. Viéc
nay doi hoi can phai st dung ky thuat phan
doan anh nang cao dé co thé tach duge céc ky
tu dinh nét. Phat trién mo hinh nhan dang chit
viét tay tiéng Viét.

Xay dung giai thuat hau xir Iy dé nang cao ty
1¢ nhan dang. Két qua sau khi nhan dang s&
dugc xem x¢ét trong ngit canh dé co thé giai
quyet mot s6 trudong hop sai s0 vOi cau tric nglt
phap tiéng Viét. Cai tién giai thuat giap cho hé
thdng hoat dong nhanh hon dé c6 thé dap ung
v6i hé thong thoi gian thuc.
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ABSTRACT

The content-based image retrieval (CBIR) when using the global feature will
give incorrect results [7]. To overcome this limitation, this paper approaches
the region-based image retrieval (RBIR). First, the paper presents a method

for extracting the interest points based on Harris-Laplace to create the

region feature of the image. Next, in order to reduce the storage space and
speed up query image, the paper builds the binary signature of image rely on
the region features. Next, the paper creates the image retrieval algorithm
through similarity measure EMD (earth mover's distance) between the binary
signatures of image. Finally, the paper provides the image retrieval system
model RBIR and experimental assessment of the process of querying similar
image on the Corel database system.

TOM TAT

Trong hé truy vin anh dwa trén néi dung CBIR (content-based image
retrieval) khi sw dung cac thugc tinh toan cuc cua hinh danh sé cho két quad
truy van hinh anh khéng chinh xdc [7]. Dé vieot qua han ché nay, bai bdo xdy
dung hé truy van anh dia trén cdc dic trung ving cuc bé RBIR (region-
based image retrieval). Pau tién, bai bdo dwa ra phwong phdp rit trich cdc vi
tri dac trung thi giac cua hinh anh dya trén phwong phap Harris-Laplace
lam co so cho viéc xdy dung cac vung dac trung cua hinh anh. Tiép theo,
nham giam khéng gian lwu trik va tang toc do truy van hinh dnh, bai bdo tién
hanh xdy dung chit ky nhi phan cia hinh anh dya trén cac vung ddc trung da
g trich chon. Ké tiép, bai bdo tién hanh xdy dwng thudt todn truy van anh
qua do do twong tw EMD (earth mover’s distance) giita cdc chiz ky nhi phan
cua hinh anh. Sau cung, bai bao sé dwa ra mo hinh hé truy van dnh RBIR
dong thoi thie nghiém va danh gid phwong phdp truy vin dnh trén cdc div
liéu anh Corel.

1 GIOI THIEU

Tim kiém hinh anh trong mot tap 16n céac

Céc cong trinh vé truy van hinh anh dya trén
ndi dung nhu: hé truy van anh dya trén

hinh anh la mot bai toan kho. Mot cach giai
quyet 1 gan nhan cac hinh anh [1, 2] nhung s&
t6n nhiéu chi phi, tiéu tén nhiéu thoi gian va
khong kha thi cho nhiéu tng dung khac nhau.
Hon nita, qué trinh xtr Iy gdn nhan phu thudc
vao nglr nghia mo ta hinh anh. Vi vay hé truy
van anh dya trén ndi dung duoc phat trién nhim
rat trich cac thudc tinh thi giac dé moé ta noi
dung cta hinh anh [3]. Mot s6 hé théng truy
van anh sb di xdy dung nhw: QBIC, ADL,
DBLP, Virage, Alta Vista, SIMPL Ycity,...
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histogram mau [1], wong tir hod va so sanh do
tuong tu cia hinh anh dya trén histogram mau
[2], k§ thuat truy van anh VBA (Variable-Bin
Allocation) dya trén chit ky dang chudi bit nhi
phan va cay chit ky S-tree [3], trich xuét cac ddi
tugng trén hinh anh dya trén sy bién d6i gia tri
histogram [5], truy vn anh tuong tu dua trén
viéc ddi sanh cac ving dic trung va mdi quan
hé tuong tu ctia cac vung dac trung trén anh [6],
truy van anh mau duya trén viéc do tim cac ving
ddc trung cuc bd bang phuong phap Harris-
Laplace [7], truy vin anh mau dua trén mat
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phang bit va khong gian mau Lab [8], chuyén
d6i khong gian mau va xdy dyng ham bim
nham truy van ndi dung cac anh mau [9],...

Trong bai bdo nay s& tiép can viéc mo ta ngit
nghia vé mat ndi dung cua hinh anh théng qua
chit ky nhi phan (chit ky nhi phén s& tiét kiém
trén 75% bd nh¢ [3]) dong thoi xay dung luu
trit chit ky nhi phan nay 1én cdy S-tree. Ciu tric
dir liéu S-tree s& mo ta mdi quan hé giira cac
chir ky nhi phan, tir 46 mé ta mbi quan hé giira
cac ndi dung cia hinh anh. Dya trén viéc mo ta
mdi quan hé ngir nghia ndi dung hinh anh cua
cdu triic dit lidu S-tree, bai bao s& tién hanh tim
ra cac hinh anh tuong ty theo ndi dung trén céc
co s& dir liéu anh Corel. [12]

Bai bao thyc hién viéc xay dyng hé truy van
anh tuong tu dua trén vung duc trung cuc bo
RBIR. Trudc hét, bai bio s& trich xuat cdc diém
dac trung dua vao phuong phap Harris-Laplace,
tir d6 tao ra cac vung dic trung cho hinh anh.
Dua trén cac vung dac trung nay bai bao s€ tao
ra cac chir ky nhi phéan va danh gia 46 tuong tu
clia hinh anh. Nham gia ting toc do truy vén,
bai bao xdy dung cdy S-tree luu trlr cac chir ky
nhi phan dé tir d6 xay dyng thuat toan truy van
hinh anh twong tu trén cay S-tree. Bai bao s€
dong gop duoc hai phan chinh d6 1a giam khi
luong khong gian truy van va lam ting toc do
truy van cac déi tugng anh trén mot co sé dit
liéu anh 16n.

2 CACLY THUYET CO SO

2.1 Chir ky nhi phan

_ Chir ky nhi phén la vector bit dugc tao thanh
bang phép bam cac doi tugng dit li¢u [4], chit ky
s€ cO k bit 1 va (m—k) bit 0 trong day bit
[1.m], v&i m 1a chiéu dai cua chir ky. Cac dbi
tuong dir li€u va céc ddi tuong truy van duoc
ma hoa trén cung mot thut toan ma hoa chir ky.
Khi cac bit trong chit ky d6i twong dit liéu s,
hoan toan phu cac bit trong chir ky truy Véns
thi ddi tuong dir liu nay la mot img vién thoa
cau truy van. Theo tai liéu [4], két qua truy van
s€ c0 ba truong hop xay ra, gom:

(1) Déi tuong dir liu phu hgp véi cau truy

van. Khi d6 moi bit trong s, dugc phu boi cac

bit trong chit ky s, cua ddi tuong dit lidu (nghia
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la s, ns =s,);
(2) Péi tugng khong phu hop véi cau truy

van (nghia 1a s, As, #5,);

(3) Chit ky duoc ddi sanh va cho ra mot két qua
phu hop, nhung dbi tuong dir liéu khong phu
hop v6i diéu kién tim kiém trong cau truy van.
D¢ loai ra truong hop nay, cac dbi tugng phai
dugc kiém tra sau khi cac chir ky dbi tuong
duoc ddi sanh phu hop.

2.2 Cay S-Tree

_S-tree 1a cay nhiéu nhanh can l:)éng [3, 4],
moi mdt nut cia S-tree nhiéu cdp phan ti (s, p) ,
vois la mot chit ky nhi phan, p la con tré tham
chiéu dén nat con. Nut géc cua cay chura it nhét
1a hai cap phén tir va nhiéu nhat 1a A cap phan
to (s, p) . MOi nut trong clia cdy chira it nhat 1a
m cap phﬁn tr (s, p) va nhiéu nhét la M cap
phn tir (s,p), voi 1<m< MA . M&i mét nat 14

cua cay S-tree chua tap cac phén tor {s,0id) , vOi
oid 14 dinh danh cua d6i tuong, s la chir ky cua
dbi twong tuong Lrng Moi chit ky tai mot nut
cha la to6 hop tat ca cac chr ky cta nit con.
Chiéu cao t6i da cta ciy S-tree ¢ n chit ky s&

1a h=Tllog, n—11.

V&i mdi chir ky truy van s& dugc thyc hién truy
van top-down trén cdy S-tree va c6 thé duyét
qua nhiéu duong di vi chit ky truy vin co thé
phit hop véi nhiéu chir ky tai mot nut trong cay
S-tree. Qua trinh xay dung cay S-tree dugc thuc
hién dua trén thao tac chén va tach nut. Tai thoi
diém bat dau, cdy S-tree chi chira mot nat 14
rong, sau d6 timg chit ky trong tap tin s& duoc
chén vao trong cdy S-tree. Khi nat 14 v tré nén
day s& dwoc tach thanh hai nat, dong thoi nuit
cha v s& dugc tao ra (néu chua ton tai) va

paren

hai chit ky méi s€ duoc dat vao trong nit v

paren *

2.3 Khoang cach EMD

Khoang cach EMD (Earth Mover’s Distance)
[10, 11] nhdm cyc tiéu hoa lugng chuyén doi
giita hai sy phin bd. Khoang cach EMD duya
trén viéc tim 10i giai trong bai toan van chuyén.
Dit 714 tap nha cung cép,J 13 tip cac noi tiéu

thu,c;1a chi phi van chuyén tr nha cung
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capi e I sang noi ti€u thy j € J, bai toan can tim

cac  ludng Ji dé cuc tiéu chi phi tong

thé ZZCU i khi d6 s& dan dén cac rang budc
iel jeJ

sau: (3 ZOAE S SvINE S £x) voi

iel, jeJ,x1a tong kha ning ctia nha cung
capiel ,y;1a tong nhu ciu cua noi tiéu
thujeJ. Diéu kién kha thi d6 la: téng nhu ciu
tiéu thu khong dwoc vuot qua tong kha ning
cung cép: ny < le. . Khi d6, khoang

jeJ
cach EMD dugc dinh nghia nhu sau:

Glfy X > efy
ZielzjeJ U‘f;j _ iel jeJ ij;j

iel

EMD(x,y) =
Zie[ ZjeJ Ji Zjej Vi
Bai toan van chuyén duoc ép dung cho viéc ddi
sanh cac gid tri histogram bang cach dinh nghia
hai histogram H, va H, lan luot la noi cung cap
va noi tiéu thy. Chi phic; 1a khoang céch gitra
thanh phan thtri e H, va thanh phan

thae je H,, f; 1a ludng phan phdi tir thanh phan
histogram thtr i e H, dén thanh phan histogram
thir je H, .

3 TRUY VAN ANH TUONG TU

3.1 Trich xuét viing dic trung cia hinh dnh

bé trich Xuét déc trung thi giac cta hinh anh,
budc dau tién can phai chuan hoa kich thuge
hinh anh, trc 1a chuyén ddi cac hinh anh dau
vao ¢o kich thudc khac nhau trg thanh hinh anh
co kich thudckxkdé tor d6 rat trich cac dic
trung mau sac cua hinh anh. Vi anh theo chuan
JPEG dugc mo ta trén khong gian mau YCbCr,
do do can sir dung khong gian mau YCbCr dé
trich xuét thong tin dic trung ctia anh. Goi Y,
Cb, Cr lan luot 1a cuong do sang, thanh phan
mau Blue, thanh phan mau Red. Theo tai li¢u
[5], phép chuyén d6i tir khong gian mau RGB
sang khong gian mau YCbCr nhu sau:

Y] [ 65481 128553 24.99 |[R] [16
Ch|=|-37797 -74203 112 | G|+ 128],
Cr 112 -93.786 -18.214|| B| |128
R,G,B [0,1]

Theo tai lidu [7], [8], phép bién d6i Gaussian
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theo hé thdng thi giac ciia con nguoi nhu sau:
L()C, y ) 5D)

:%[6.G(x9y950)*Y+2~G(xay9§D)*Cb-‘rz.G(x’y’é‘D)*Cr]

1 . x> +y°
rs, 2.6}

Cuong d¢ dac trung/,(x,y)cho anh mau
duoc tinh theo phuong trinh:
1,(3,3.6,,8y) = Det(M(x,,6,.6,)) T (M(x,,5,,6,))
Trong d6, Det(s),Tr(e)1an luot 13 dinh thic va
vét cia ma tran, M(x,y,5,,6,) la ma tran
moment bac hai, dugc dinh nghia nhu sau:

2 L2 LxLV
M(x,y,6,,6,)=06,.G(5,)* LL 12

Vi G(x,,6,) = xp(—2)

Trong do, &,,6, 1a cac gid tri vi phan, L la
dao ham theo huéng « . Cac diém dic trung cua
anh mau dugc rat trich theo cong thirc:

1,(x,»,6,,6,)>1,(x",y',8,,6,), V01 x',y'e 4

1,(x,,0,,0,)26

v6i A1a tap cac diém lang giéng cua (x,y)
va 6 la gia tri ngudng.

Tap cac duong tron ddc  trung
0, ={0},0%,..,0"} ¢ tam la cic diém dic trung
va tadp ban kinh cta duong tron dic trung
R, =1{r 1l r'}.

Céc gia tri cia ban kinh dic trung duoc trich
xuat theo phuong phip LoG (Laplace-of-
Gaussian) va cO mién gia tri la
[0,min(M,N)/2], v6i M,N 1a chidu cao va
chiéu rong cua hinh anh.

3.2 Tao chir ky nhi phan cta hinh dnh

Mbi ving dic trung o} € O, ctia hinh anh 7
s¢ dugc tinh histogram dya trén dai mau chuén
C, thuc hién phuong phap phan cum dua trén
do6 do Euclide trong khong gian mau RGB aé

phan loai cic mau sic cia ting diém anh trén
hinh anh. Goi p 13 mot diém trén anh 7 va co

vector gia tri mau trong khong gian RGB la
V,=(R,.G,.B,). Goi V,=(R,.G,.B,) la
vector mau thudc tdp dai mau chudn C, sao
cho: ¥, = min{||V, -V, |, ¥, C}. Khi do, tai
diém p s& duoc chuan hoa theo vector mau 7, .
Theo thuc nghiém, bai bao s€ su dung tap dai
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mau theo chuan MPEG?7 dé tinh histogram cho
cac anh mau trén dir liéu anh Corel.

Goi vector didc trung histogram chuan hoa 1a
F=(R.,F,...Fs), F;€[0,1] ung v6i chuan
MPEG7. Goi o} €0, (i=1,..
dac trung cia anh 7, vector histogram cua
dudng tron ddc trung o) theo chuan MPEG7 s&
H(0)) = {H,(0}), H,(0}),.... (o))},  g0i
hi(0))=H, (o})/ZHj(O;), vector  histogram

j

n) la duong tron

la:

chuan hoa s& 1a: 4(0}) = {4,(0)), 1, (0}),.... s (0})}
Khi d6, chit ky nhi phan dé mo ta ving dic
trung o' €0, séla B, =p'b?..b> , v6i b/ =1 néu
h; (o) 2 =0. Do d0, chir ky nhi
phan cta anh 7 s€la: S, = B)B;..B)

F,, nguoc lai b/

3.3 D) do twong tw hinh dnh

Xét hinh anh 7 c¢6 chit ky nhi phan la
SIG, =BB}..B!, trong sO cia thanh phan B/ s&
13: w] =w(B])="> () x-x100), V6i B} =b/b]..b;, .

i1 m
Do d6, ta c6 vector trong sb cua hinh anh 7 s&
1a W, ={wh,w?,...w'". GoiJla hinh anh cin
tinh do twong tu so voi anh/, do d6 can cuc
ti€u hod chi phi chuyén d6i phan b6 mau sac
IQ:ZZd,-jfij , Vo1 F:(fij) la ma tran phan
i=1 j=I

phdi ludng mau sic gilta mauch véi
mauc)vaD=(d;) 14 ma trin khoang cach
Euclidean trong khong gian mau RGB gilta

mau C[ vO1 mau CJ

. A .on . .
Goi W, =min(3w, > w})va
i1 j=1

W, =max(Xwi, > w)), khi do, khoang cach
=1 =l

EMD(1,J)1a sy phan bd luéng mau sic tir hinh
anh c6 trong s6 mau W,, d&én hinh anh c6 trong
s6 mau W_. Do do, d6 do tuong ty gilta hai
hinh anh 7 va J dya trén khoang cach EMD s¢ la
cuc tiéu hoa gia tri:
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(iid,,f,,)

i=l j=1

g Zqu

i=1 j=1

EMD(1,J) = (1

voi ZZf,, W, —mm(Zw,,Zw,)

i=1 j=1

3.4 Thuit toan truy vin anh

Sau khi luu trit chit ky va dinh danh cta hinh
anh tuong ung trén cay S-tree, qua trinh truy
van s& tim ra cac chit ky twong tu cta hinh dnh
dua trén viéc duyét cdy S-tree. Sau khi tim ra
cac chit ky hinh anh, dya vao dinh danh cuia cac
hinh anh s& tim ra cu thé cac hinh anh tuong tu
véi hinh anh truy van. Do d6, bai toan can thuc
hién la tim ra chit ky cua hinh anh va dinh danh
tuong Umg, qua trinh truy van nay duoc thuc
hién theo thuét toan dé xuat nhu sau:

Input: cht ky sig va S-tree
Output: Tap cac chtt ky anh wva
cdc dinh danh tham chiéu dén

hinh anh tuong Ung

Algorithm. Search-Image-Sig(sig,
S—-tree)

Begin

v = root;

SIGOUT = J;

Stack = J;

Push (Stack, v);

while (not Empty (Stack))
begin

v = Pop(Stack);

do

If (v is not Leaf) then
begin
For (SIGi € v and SIGi—>sig A
sig = sig) do

0 (SIGe—>sig,sig)=
min{¢ (SIGi—>sig, siqg) |SIGiev};
Push (Stack, SIGy — next);
end
Else
SIGOUT =
SIGOUTU{<SIGi—>sig,0idi>|SIGieVv};
end
return SIGOUT;
End.
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4 KET QUA THUC NGHIEM
4.1 M3 hinh truy van anh

Qua trinh xay dung trng dung thuc nghiém
gém hai pha, pha thr nhit s& thuc hién quéa
trinh tién x&r 1y nhdm chuyén doi dit liéu hinh
anh tro thanh dang chit ky nhi phan va dua vao
cdy chit ky S-tree dua trén do do tuong tu
EMD. Pha thtr hai s& thuc hién qua trinh truy
van, mg v61 mot hinh anh can truy vén s& dugc
chuyén d6i thanh chit ky nhi phan va s& dugc
thuc hién truy van trén cdy chit ky S-tree dua
trén d¢ do tuong ty EMD. Sau khi tim ra cac
chir ky cua hinh anh tuong tu, s& truy xuét hinh
anh cu thé va sép xép theo thir tu vu ti€n cua do
do tuong ty EMD.

s e
Images Earth Mover Distance ‘ ‘
\S\ignature/ J

(2) lﬂ)

[
Color
Histogram
——

—
i

—
Images (7

\
| 8 Image ,» Query Image list
Query \mage signature Prucesslng / (ranking)

Hinh 1. M0 hinh hé truy vén hinh dnh

Pha 1: Thuc hién tién xir ly

Bude 1. Trich xuét dic trung cac hinh anh trong
co s¢ dir liéu thanh vector déc trung.

Buée 2. Chuyén d6i cac vector dic trung cua
hinh &nh thanh dang chit ky nhi phan.

Bude 3. Lan luot tinh toan khoang cach EMD
cua cac chlt ky hinh anh va chén cac chir ky
hinh &nh vao cay S-tree.

Pha 2: Thuc hién truy van

Budéce 1. Ung Vi mdi hinh anh can truy vén, s&
dugc trich xuat vector dic trung va chuyén
thanh chit ky nhi phan.

Bude 2. Thyc hién qua trinh truy van chit ky
nhi phén trén cdy S-tree gdm cac chit ky hinh
anh, c6 thé tim ra cac hinh anh tuong ty tai nut
la cta cay qua d6 do EMD.

Buoc 3. Sau khi ¢6 cac hinh anh tuong tu, tién
hanh sép xép theo d¢ tuong tu tir cao dén thép
va dua ra danh sanh cac hinh anh sau khi da sép
xép trén co so d0 twong tu EMD.

4.2 Két qua thue nghiém

Qua trinh thyc nghiém s€ truy vén trén dit liéu
mau Corel [12] gdm c6 10,800 hinh anh chia
thanh 80 chii dé khac nhau. Vi mdi hinh anh
truy vén s& duoc trich loc trén dir liéu anh Corel
va tim ra 100 hinh anh c6 d6 twong ty nhiéu
nhit véi hinh anh truy van, tir 46 ddi sanh véi
danh muyc chi dé hinh anh nhiam danh gia do
chinh xac cua phuong phap.

s e Inferest Pains 08X (DB D0 | Rk deotferser ~ Thambna iz +

WA mp

e a4ipg i as35pg 9.5 g
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4850 2pg g EEE)
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Hinh 2. Keét qua mau vé truy van anh
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Hinh 3. D§ chinh xic truy vin hinh anh theo

thue nghiém
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1800000
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1400000
1200000
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800000
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400000
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Cac chir ky nhi phan duoc dua vao hai dang cau
trac truy van gom céu trac tap tin chit ky tudn
tu SSF (sequential signature file) va cay S-tree.
Hinh 4 va Hinh 5 mé ta sb liéu thuc nghiém vé
qué trinh truy van hinh anh tuong twong trén di
liéu anh Corel.

900000
800000

‘llo) 200000

L e e e B L s B e B e B e B B
ooooooooooooooooooo
ooooooooooooooooooo
vvvvvvvvvvvvvvvvvvv

S6 lwong hinh anh

)0/
0
)0
0
)0/
0
0
0
)0
0
0
0
)0
)0/
0
00
0
00
0
0800 M
0800
0800 M

Hinh 5. S6 phép toan so sinh

5 KET LUAN

Trong bai bao da dua ra phuong phap danh
gia do tuong tu gilta hai hinh anh dya trén chir
ky nhi phan, dong thoi moé phéng tng dung thuc
nghiém trén dit li€u anh phan loai cua Corel.
Theo thuc nghi¢m cho thay phuong phap danh
gia dua trén chit ky nhi phan va cay S-tree da
tang toc do truy van cdc hinh anh tuwong tu rat
nhiéu so véi viée truy van tuyen tinh. Tuy nhién,
viée st dyng cac dic trung vé mau sdc s€ cho
két qua chua chinh xéc theo y nghia Ve ndi dung
hinh anh. Do d6, huéng phat trlen tiép theo ciia
bai bao s€ thyc hién trich xuat ddi twong trén cac
hinh anh, tir d6 s€ tién hanh xdy dung chit ky
nhi phan dé mé ta cac (1‘01 tugng cling nhu mo ta
ndi dung cho hinh énh, dong thoi tao ra mot cau
trac dir lifu mo t& moi quan hé dua trén do
tuong tr vé ndi dung cua cac chir ky voi mdi
hinh 4nh.
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ABSTRACT

The disputes between partners in real-world need to be addressed based on
the laws, even as disputes require the court to judgment. To assist in the
resolution of this dispute we need a reasoning engine is based on abstract
argumentation systems. Abstract argumentation system is based on two
mechanisms, dispute derivation and base derivation, for constructing dispute
tree between players. These mechanisms are considered as search engine of
the system. Abstract argumentation system uses dispute tree to evaluate
whether an argument is accepted or not. Dispute tree is constructed based on
two different argument sources such as local source and external source.

TOM TAT

Cdc tranh chdp xay ra giita cdc doi tic trong thuc té can phai duoc giai
quyet dira trén ludt phap, tham chi la phai can dén toan an dé phan quyét. Dé
hé tro cho viéc gidi quyét cdc tranh chap nay chung ta can mét cong cu lap
lugn dwoc xay dung duwa trén hé thong bién lugn truru twong. Hé thong bién
lugn trieu twong dwa trén hai co ché, dan xudt tranh chcfp va dan xudt co s,
dé xdy dung cdy tranh chdp giita nhitng nguwoi tham gia. Co ché nay dwoc
xem nhu la cong cu tim kiém ciia hé théng. He¢ théng bién lugn trieu twong s
dung cdy tranh chdp dé danh gid liéu mot ldp ludn cia bén dwa ra c6 dwoc
chdp nhdn hay khéong. Cay tranh chdp dwoc xdy dung dwa trén hai nguon lip
ludn khac nhau bao gom nguon ldp ludn dwoc thu thdp tir bén trong va bén
ngoai.

1 GIOI THIEU

Bién luan [2] 1a mét hinh thic 1ap luan co

toan cac ly 1€ (nglt nghia skeptical va
credulous) dugc dua ra trong mQt cudc tranh
cdi. Cac phuong phép nay bao gom: (1) Bién

thé dwgc xem nhu cudc tranh cii, trong do
nhiing nguoi tham gia phai trinh bay lap luén
ctia minh dé cung ¢d, bao vé hodc thn cong lai
cac 13p luan duoc dua ra cua ngudi khac. Mot
1ap luédn co thé dai dién cho mot sy déng thuan
chung néu n6 dugc chip nhan boi tat ca nguoi
tham gia. Vi du, trong linh vuc phéap luat, cac
thanh vién khac nhau ctia mot bdi thAm doan ¢6
thé c6 quan diém khac nhau vé bang chimg
dugc dua ra, nhung mot phan quyét co toi 1a két
qua cua mot sy dong thuén giita cac thanh vién
ctia bdi thim doan. Hinh thac 14p luan dé tim
mot sy dong thuan 1a dic trung cua ngit nghia
hoai nghi trong tranh luén.

Trong nhung nam vira qua, mot $b nghién
ctru da dé xuét nhiéu thuat toan cho viéc tinh
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ludn dua trén gia dinh [6] tic gia su dung chirc
nang lya chon dé chon ra mét yéu cau giai
quyet tir sy hd trg ciia mot 1ap luan tiém nang
dé mo rong cdy tranh cii, chie ning lwa chon
c6 thé dua trén sy lya chon ngau nhién; (2) Ly
thuyét chimg minh bién chimg [7] tac gia dinh
nghia cudc tranh c8i TPI - Two Party
Immediate giita mot bén 1a ngudi dé xuét va
mot bén 1a d6i phuong; (3) Phuong phap ghi
nhan [8] tac gia da phat trién mot phuong phap
tim kiém theo chiéu sau.

Trong bai bao nay chung tdi s€ gidi thiéu
mét phuong phap thu tyc chimg minh bién
ching truc tiép [2] - phuong phép tim kiém
theo chiéu rong dé tinh toan cho cac loai ngir
nghia: ngit nghia “skeptical” xac dinh su dong
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thuén cua tit ca nhitng ngudi tham gia vao cudc
tranh luén va ngit nghia “credulous” xac dinh
su dong thuan ciia mot s6 ngudi tham gia vao
cudc tranh luan dé xac dinh mot lap luén dua ra
¢6 dugc chdp nhan hay khong. Ching toi ciing
xdy dung mot céng cu dé minh hoa cho qua
trinh bién ludn cua nhitng nguoi tham gia trong
mot cudc tranh cai.

2 HE THONG BIEN LUAN

Hé thong bién luan triru tuong (viét tit AF),
da duogc gioi thiéu trong bai bao hoi thao cua
Diing [1], 4n di ndi dung cu thé cua cac 1ap luan
ma chi xem xét mdi quan hé giira ching. Trong
thuc té, AF duoc biéu dién bing cac do thi co
huong, & do cac nut dai dién cho céc 1ap luan va
cac canh dai dién cho cac cudc xung dot gilra
cac lap luén.

AF 1a mét cap AF = (AR, att), trong d6 AR
la mot hop cac 1ap luan va xung dot gitta cac
1ap luan 1a mot quan hé nhi phan trén AR (att <
AR x AR). Cho 2 1ap luan A va B, (A, B) € att
c6 nghia 13 A tin cong B. Mot tap S cua cac lap
luan tan cong mot 1ap luan A néu c6 mot lap
ludn B trong S sao cho B tan cong A. Viéc xéc
dinh moét tap hop khong xung doét (conflict-
free), tap hop chdp nhan (admissible set) va sy
md mdng uu tién dugc nhéc lai nhu sau:

Cho S 1a mot tap hop céc lap luan

1. S la tép hop khong xung dot néu va chi
néu khong ton tai cac lap ludn A, B
trong S sao cho A tan cong B.

2. Lap luan A co thé duoc chip nhan d6i
v6i tap S néu va chi néu cho mdi lap
luan B néu B tin cong A khi d6 S tin
cong B.

3. S duoc chép nhan néu va chi néu S 1a
tdp khong xung 46t va moi ldp luan
trong S dugc chap nhan doi voi S.

4. Mot chép nhan S < AR 1a sy m& rong
hoan chinh néu va chi néu moi 1ap luan
dugc bao vé bdi S thi ¢ trong S.

5. S la mdt mé rong uu tién cua AF néu va

chi néu S 1a tap chép nhan cuc dai cia
AF.
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6. Lap luan A dugc chép nhan “credulous”
néu A duogc chtra trong it nhat mot md
rong uu tién cua AF.

7. Lap luan A dugc chép nhén “skeptical”
néu A duogc chura trong moi mé rong wu
tién cuia AF.

Vi dy, cho (A, R) 1 h¢ thong lap luan sao
cho A ={a,b,c,d, e} vaR={(a, b), (c,b),
(c, d), (d, ), (d, e), (e, )}. Do thi biéu dién
cac lap luén va xung dot giita cac lap luan
nhu sau:

T

a_,_b_._cwd_._eo

Hinh 1: H¢ théng bién luin

Cac ky hi€u a, b, c, d, e trong hinh 1 minh
hoa cho cac 1ap luén dugc dua ra bdi nhiing
nguodi tham gia trong cudc tranh cai. Cac
quan hé (a, b), (c, b), (c, d), (d, ¢), (d, e)
minh hoa cho cidc xung 3ot gilta nhiing
nguodi tham gia. Quan h¢ (e, ) minh hoa cho
1ap luan dé tu bao vé minh.

Céac tap duoc chap nhan cua (A, R) 1a &,

{a}, {c}, {d}, {a, c} va {a, d}. Céc tap ngir

nghia dugc dinh nghia boéi Dung [1] bao

gom cac tap duoc chap nhan sau:

- Mo rong uvu tién: {a, c} va {a, d}.

- Mo rong hoan chinh: {a, c}, {a, d} va
{a}.

- Lap luan dugc chip nhan “credulous™
{c} hodc {d}.

- Lap luan duoc chép nhan
{a}.

3 PHUONG PHAP NGHIEN CUU

“skeptical”:

Sau day 12 mé ta vé cdu trac dir liéu va mot
s0 chiic nang can thict d€ cai dat mot hé thong
bién luan
3.1 M6 ta thuat toan

3.1.1  Pinh nghia dan xudt tranh chap

Dan xuét tranh che”ip cho mot 18p ludn A la
mot trinh tu <Po, O¢, SPo, SOp>...<Py, Opn, SPy,
SO,> trong do6:

1. Pi, O; SPi va SO;la tap hop cac lap luan.
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2. Po:SPo: {A}, SOOZOOI @,Pn=0n
=
3. Cho B la mét 1ap ludn dugc lga chon &
budc i, Op 1a tip chira tit ca lap luan
xung dot voi 1ap luan B
a. if B € P;and Og N SPi= J then
Pi+1 = Pi \ {B}
Oix1 =0; U (0 \S0Oj)
SPi+1 = SP1
SOiH = SOi
b. ifB € O;
C € Ogand C¢ (SO; U 0))
Pin = P U {C} if C ¢ SP;
otherwise Pi;; = P;
Oir1 = O; \ B where B = {B’| C
attacks B’}
SPi+1 = SP; U {C}
SOi+1=S0; U (B M O))

3.1.2  Thudt todn mé ta ngit nghia chdp nhin
“credulous”
SuccessfulBaseDerivation(Ty)
Pé xdy dwng nguon goc co sé cho tdp khdi tao
Ty
T:= To
while not(a tuple of T has the form <, J,
SP, SO>)
selectt=<P, O, SP,SO> € T,and B € P
orBeO
remove t from T
if B € P, and Attackg M SP = J, then
add <P\ {B}, O U (Attackg \ SO), SP,
SO>to T
if B € O, then
for each C € Attackg \ (SO U O)
add <P U {C}, O\ Attackedc, SP U
{C}, SO U (Attackedc N O)>to T
return T
CredulousAcceptance(A)
Pé tra loi ldp lugn A co duwoc chdp nhdn theo
ngir nghia hay khong
T := SuccessfulBaseDerivation({<{A}, &,
(A}, D)

if T # & return true else return false

3.1.3 Thudt todn mé td ngir nghia chdp nhdn
“grounded”
TransitiveClosure(G*, B, ¢)

134

R":=G"U A_;
foreachY € ¢
for each node X appearing in R
if (X,Y) € R"but (X, B) ¢ R" then
add (X, B)toR"
for each node X of R
for each node Z of R
if (X, B), (B, Z) € R"but (X, Z) ¢ R
then add (X, Z) to R"
return R*

SuccessfulGroundBaseDerivation(Ty)
Dé xdy dung nguon goc co sé cho tdp khoi tao
Ty
T:= To
while not(a tuple of T has the form <, J,
SP, SO, G*>)
select t = <P, O, SP, SO, G™> € T, and
BePorBeO
remove t from T
if B € P, Attacks N SP = J, then
R := TransitiveClosure(G*, B,
Attackg)
if R" is acyclic, then
add <P\ {B}, O U (Attacks \ SO),
SP,SO,R™>to T
if B € O, then
for each C € Attacks \ (SO U O)
R := TransitiveClosure(G", B,
{C}H)
if R" is acyclic, then
add <P U {C},0\ {B}, SP U
(C1,SO U {B},R™>1t0T
return T

GroundedAcceptance(A)

Dé tra loi ldp lugn A co dwoc chcfp nhan theo
ngit nghia hay khong

T := Successful GroundBaseDerivation({<{A},
D, {4}, D, D>))

if T # O return true else return false

3.1.4 Thudt todn mé ta ngit nghia chdp nhdn
“skeptical”

FullBaseDerivation(Ty)

Dé xdy dung nguon goc co so cho tap khoi tao

Ty
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T:= To
while not(all tuples of T have the form <&,
_SP, SO >)
selectt=<P, O, SP,SO> € T,and B € P
orBeO

remove t from T
if B € P, Attackg N SP = J, then
add <P\ {B}, O U (Attackg \ SO), SP,
SO>to T
if B € O, then
for each C € Attackg \ (SO U O)
add <P U {C}, O\ Attackedc, SP U
{C}, SO U (Attackedc M O )>to T
return T

ScepticalPreferredAcceptance(A)
Dé tra loi ldp lugn A co dwoc chap nhdn theo
ngit nghia hay khong
T := FullBaseDerivation({<{A}, &, {A}, &
>})
if T = & then return false
else
B:={SP|<J, J,SP,SO> € T}
Jo=1{<3,0, D, D>|0 € Xz}
J :=FullBaseDerivation(Jo)
if J = J then return true else return false

3.1.5 Thudt todan quay lui

SuccessfulBaseDerivation(Ty)
Pé xdy dung nguon goc co s cho tdp khéi tao
Ty
T := To
loop: while(true)
while not(a tuple of T has the form <&, &,
SP, SO>)
selectt=<P, O, SP,SO> € T,andB € P
orBeO
remove t from T
if B € P, and Attackg M SP = J, then
add <P\ {B}, O U (Attacks \ SO), SP,
SO>to T
if B € O, then
for each C € Attackg \ (SO U O)
add <P U {C}, O\ Attackedc, SPU
{C}, SO U (Attackedc N"O)>to T

ifTh= O
if opponent step (B € P) made T, =
%)
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back-point= NSO in T; (i <n)
goto k: back-point < Oy (0 <k <i)
if proponent step (B € O) made T, =
%)
back-point = SO U B, where SO
Tn
goto k: back-point < Ok (0 <k <n)
else break loop
return T

3.2 Cac chirc nang lwa chon

3.2.1 Lwachon “bo”:

- (9, D, SP, SO): khong chon bd nay
trong luot di tiép theo.

- (P, O, SP, SO): khong chon b nay trong
luot di tiép theo néu P hoic O duoc
chon trong lugt di truéc d6 nhung khong
thoa man diéu kién dé mo rong cay
tranh chap.

- (P, O, SP, SO): chon b nay néu khong
roi vao hai truong hop trén.

3.2.2 Lwot di cua nguoi dé xuat hodc doi
phuong

Xac dinh mot 1ap luan B thudc v& ngudi dé
xuat hodc d6i phuong va thuc hién truong hop
twong ung trong thuét toan. Trong luot di cua
nguoi dé xuét, can phai chon mdt 1ap ludn ma
khong bi danh bai bai ddi phuong va danh dau
cac 1ap luén ma cé thé dan dén thét bai trong
lan di cua nguoi dé xuit. Noi chung, chirc ning
nay c6 thé dugc xem nhu la chién luoc cua
ngudi dé xuat hodc ddi phuong.

3.2.3  Chuec nang lwa chon “credulous” va

“skeptical”

Xac dinh khi nao thi cdy tranh chip dugc két
thc va b nao duoc lya chon trong luot di tiep
theo.

3.2.4  Lwa chon ldp lugn ¢ ving bién

Khéng ton tai mot 13p ludn ma thudc vé ca
hai phia nguoi d& xuidt va d6i phuong trong
cung mot nhanh trén cay tranh luan. Trong luot
di ctia ngudi dé xudt, néu ton tai mot 1ap ludn X
da duogc lya chon boi bén dé xuét trong lugt di
trudec do6, X tu bao v€ dugc minh va sé tao
nhanh tranh luin méi trong lugt tiép theo.
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Nguoc lai, ldp luan déu tién trong vung bién s€
duoc lua chon.

3.2.5  Quay lui

Chtrc nang nay dugc xac dinh khi nao thi
quay lui dugc xay ra va xac dinh diém quay lui
dé xay dung cay tranh chap méi.

4 XAY DUNG CONG CU BIEN LUAN
4.1 Cic16p chinh ciia hé thong

Chung t61 xem lap ludn nhu mot ddi tuong
dugc thé hién qua 16p Argument cho bén dé
Xuét, xung dot nhu mot mbi quan hé nhi phéan
giita hai 1ap luan va dugc thé hién thong qua
16p Attack - 16p nay dai dién cho bén dbi
phuong. Lép Disspute duge st dung dé danh
gia xem mot 1ap luan dua ra cé dugc chép nhan
hay khong.

L6p chinh trong hé théng 1a BaseDerivation,
16p nay hd tro cac phuong thire dé chon cac lap
ludn trong viéc xay dyng cdy tranh ludn va vé&
dd thi minh hoa. De sap xep tat ca cac bude di
clia ngudi dé xuat va ddi phuong, c6 hai 16p
duoc sinh ra l1a DisputeTree va Tuple trong do
16p Tuple hd tro cac phuong thirc can thiét cho
viéc luu vét thong tin lién quan dén cac budc di
ctia phia dé xuét va d6i phuong thé hién qua bo
<P, O, SP, SO>, 16p DisputeTree duoc st dung
dé luu lai tap hop cac bd duoc dua ra boi nhitng
nguoi tham gia vao cudc tranh luan.

4.2 Luwoc d6 quan hé

Puong thing thé hién lién két giita cac 10p,
duong thang voi mii tén rdng thé hién tinh tong
quét hoa gitra mot 16p chung va mot 16p cu thé
hon, duong dut nét voi tir <<instantiate>> thé
hién su cai dat cua mot 16p tir 16p khac, duong
dtit nét véi tir <<access>> thé hién viéc goi va
chay mot phuong thuc tur 16p khac, duong dut
nét voi tor <<use>> la moét sy phu thude trong
d6 mot 16p yéu cau su thé hién tir mot 16p khac.
Vi dy, khi xay dung cdy tranh luén, mot dd thi
duoc sinh ra va mdi canh cua dd thi 1a mot cap
bao gébm nut thir nhat va nat thir hai vi vay 16p
Pair dugc goi trong truong hop nay, tuong tu
v6i 16p DisputeTree va Dispute.
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5 KET QUA

Chung t61 da xay dung thanh cong cong cu
thé hién bon ngit nghia bao gém: “credulous”,
“skeptical”, “grounded” va “ideal” trong d6 moi
ngir nghia duoc xay dung dua trén hai ngudn
lap luan: ngudn cuc bd va nguén tuong tac véi
hé thong khac. Tuy nhién dé cong cu nay co the
ap dung dugc rong rai trong thuc té, can cai tién
va phat trién mot s6 tinh ning sau:

- Hé thépg tuong tac dugc voi cac dich vu
web deé tang tinh nang thu thap lap luén
trong lic xay dung cay tranh luén.

- Cai tién thuat toan trong luc duyét qua
cay tranh luan.

- Xay dung cong cu Eié phan tich cac xung
dot trong tranh chap thanh quan hé nhi
phan.
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<<Interface>> <<Imerface>>
ArgumentSource<A> Attack<A>
+getAllarguments() | Collection=7? extends Argument<A== +getAttackers(argument : Argument<A=) : Collection=7 extends Argument=As:
+getAttacked(argument : Argument=~A=) : Collection=7 extends Argument=A==

MakingArgumentSource ArgumentHandler
+Making Argument Source(String input) +getAllArguments() : Hashtable
+getAllArguments() | Collection=7 extends Argument=A== +getAttackers(String argument) : Hashtable
+getAttackers{argument : Argument=A=) : Collection=7 extends Argument=A== +getAttacked{String argument) : Hashtable
+getAttacked{argument | Argument=A=) : Collection=? extends Argument=~A==

Ar <A> <<AbstractPersistable>> ArgumentServer
+Argument() Dispute<A> +getArgFrom¥MLFile{String URL) : String
+Argument(A proposition) +Dispute(source : ArgumentSource=A=)
+getProposition) : A +Disputeargument : Argument=A=)
+setProposition{A proposition] +Dispute(source : ArgumentSource=A= argument : Argument<A=)

+proSelectArgument(list | Set=Argument=~A==) : int

+oppSelectArgument(list : Set=Argument=A==) : int
+proSelectArgumentWsSilist | Set<Argument<A>=) : int
+oppSelectArgumentWS(list | Set=Argument=A==] : int
+successfulBaseDerivation(dispute : DisputeTree=A=) : DisputeTree=A=
+fullBaseDerivation{dispute : DisputeTree=A=) : DisputeTree=A=

Credulous<A> Sceptical<A> Ideal<A>
+credulousAcceptance(argument © Argument=»A=) +scepticalPreferredAcceptance(argu : Argument=A=) +idealAcceptance(argu : Argument=A=)

Ground<A>
+HransitiveClosure(graph : Graph=A=, argu : Argument=~A=, list | Set<Argument=A==)
+successfulGroundBaseDerivation{dispute : DisputeTree<A=) : DisputeTree=A=
+groundedAcceptancelargument | Argument=A=)

Hinh 2: Lugc dd 16p
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<<Interface>>
Attack

I

<<Interface>>
ArgumentSource

i
i

Tuple

I

[
| 1 | kzlUge=s
==inetantiate== ==zinstantiate== i i
1 ’ 1 1
1 1 1
MakingArgumentSource q | Argument * DisputeTree
1
! 1.4 0.
<<inetartiate=>
1 ! A 1.4
! 1
1.4 [
L <<AbstractPersistable>>
ArgumentServer BaseDerivation ] Dispute
o
<q|access>>
W
ArgumentHandler Credulous Grounded Sceptical Ideal
1 1
Graph Pair
—————— >
sLlgen>
Hinh 3: Lwgc quan hé
bstract Argumentation (=13

File Argument Source

Proof for argument: ‘a

‘| Semantics: |Credu|uus

‘ Argument Pm\ﬂi

Initial

Froponent:  [a]
Oppanent.  []
SPropanent: [a)
SOpponent: []

Step 1

Froponent:  []
Oppaonent. (b, ©]
SPropanent: [a)
SOpponent: []

Step 2

Froponent:  [d]
Oppanent.  []
SPropanent: [a, d]
SOpponent: [k, ]

Step 3

Froponent:  []
Oppanent.  []
SPropanent: [a, d]
SOpponent: [k, ]

Admissible Set: [a, d]

Argument ( 3 ) is credulously accepted

ha
Ca
dh
e C
dc
cd

Argumentation Framework

il

]

Hinh 4: Man hinh minh hga ngir nghia “credulous”
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Abstract Argumentati

File Argument Source

Proof for argument: |3 i Semantics: Sceptical Preferred |v‘ ‘Argumem Proof
Proponent. [] =lipa
Opponent.  [d] Jca
SProponent [n] db
SOpponent. [a) He
idc
elected: d iAcd
tep 5
Froponent. [c]
Opponent: ]
SProponent [b, c]
SOpponent: [a, d
4 Fr
elected: © : [a]
tep & i
Proponent. []
Opponent:  [g]

SProponent: [k, ¢l
SOpponent: [a, o

elected: &
There exists no argument C

onstruct full base derivation against | |-
Initizl Hé
Praponent || i
Oppanent  [e, d]
SPraponent: (]
SOpponent: ]

elected &
There exists no argument C

Idmissible Set: [[a, €], 3, d]]

wrgument (@ s sceptically accepted
4 Il [ 1]

[4]

Hinh 5: Man hinh minh hga ngir nghia “skeptical
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KHAO SAT VA AP DUNG LAP TRINH HUONG KHIiA CANH THUC HIEN
KIEM CHUNG NGON NGU RANG BUQC POI TUQNG

Trin LAm Quan' va Vii Van Hiéu?, Phan Pang Hung3 , Dinh Anh Tuin’®

! Vién Khoa hoc Hang khéng, Vietnam Airlines
2 Khoa CNTT, Truong Pai hoc Hai Phong
3 Vién Cong nghé Thong tin — Vién Han lam Khoa hoc Viét Nam.

Thoéng tin chung:
Ngay nhdan:
Ngay chap nhdn:

Title:

Khdo sat va ap dung lap
trinh huong khia canh thuc
hién kiém chimg OCL.

Tir khoa:

AOP (Aspect-Oriented
Programming), OCL (Object-
Constraint Language), Cong
nghé phan mém.

TOM TAT

Pong hanh véi tinh tién héa va nhirng yéu cau néi tai khong ngimg cia thé
IOt tw nhién, cac hé thong phdn mém hién dai ngay cang phirc tap, gia tang
ap e vé chi phi phat trién, han dinh va chdt lwong phan mém. Mot mat bén
canh Igp trinh huéng doi twong, cdc phwong phdp phat trién phan mém nhu:
Software Product-Line, Aspect-oriented, Agent-based, Reflection, .v.v. dwoc
mé ta o cdc tai ligu, gido trinh mdi nhat vé cong nghé phan mém [1], [2].
Mat khdc, trong qud trinh phdt trién, cdc ung dung thuong duwoc chia thanh
cdc don vi nhé (unit), qud trinh thie thi méi unit c6 thé cé nhitng vi pham
OCL (Object-Constraint Language, ngon ngit rang bugc doi twong) chi xay
ra trong nhitng khoang thoi gian rdt ngdn va hau nhw khéng anh hwong dén
gid tri trd vé ciia mot unit, nén qud trinh kiém thir don vi (unit test), ca thir
nghiém (test case) khong phat hién dwoc nhitng vi pham nay. Cdc nghién ciru
trude day vé rang bugc OCL sir dung aspect [5], [6] khong mé ta ré phwong
phdp xdy dung aspect kiém chitng. Bai viét dat muc dich trinh bay vé ky thudt
lap trinh huong khia canh (Aspect-Oriented Programming, AOP) - mot ky
thudt tién tién cia cong nghé phan mém, dp dung huong khia canh aé kiém
ching rang bugc OCL cdc chuong trinh hudng doi twong. Dong thoi mo
rong aspect kiém chimg bat bién ket hop, bdt bién lién quan dén nhiéu thujc
tinh trong 16p, bat bién trong tdp doi twong.

1 TONG QUAN LAP TRINH HUONG

KHiA CANH
1.1 Khai niém
1.1.1 Vidu dédan:

Xét bai toan v€ hinh, sit dung OOP vdi cac

ngudi lap trinh s& phai do lai toan bd ma ngudn,
xem doan ma nao thyc hi¢n thay doi hinh khoi
deé chén vao d6 mét 101 goi ham Iuu vét.

16p twong tmg: Lép Point mo ta mot diém hinh
hoc, chira 2 toa d6 x, y; Lop Line m6 ta doan
thang; Hai 16p nay va 16p Figure ké thira tir 16p
FigureElement; Lép FigureElement thuc hién
v& hinh; L6p Display hién thi hinh (figure 1).

M&i khi hinh v& thay d6i (toa d6 diém, co
dan doan hay di chuyén hinh), ta déu phai cap
nhat lai Display thong qua phuong thuc
Display.update(this); Néu chwong trinh du 16n
(c6 n modules ké thira FigureElement voi hang
ngan su thay d6i dd hoa) thi cdu lénh
Display.update(this) s& xuét hién hang ngan lan
tai d0 n modules. Hon nita, néu chuong trinh c6
chic nang nghi€ép vu (nhu luu ky file log),
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Cisplay FigureBement
Figure +58tX¥()
< < factory > » 1 N +araw()
Ja
+makePoint()
+makeLine()
Foint Line
-x: int -p1: Point
-y int -p2: Point

Figure 1: Minh hoa bai toan vé hinh

Nhu vay, khi nhimg mdi quan tdm trai ra
trén nhiéu modules khac nhau (crosscutting
concern), OOP s¢& gdp phai 2 van dé: Thir nhat,
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dan trai ma ngudn (code scattering): 1ap di lap
lai md ngudn trén nhiéu modules; Tht hai,
chdng chéo mi ngudn (code tangling): ngay
trong mot module, ngoai chirc nang nghi¢p vu
chinh, module con phai thuc hién cac chiic nang
khac nhu: xir ly ngoai 1¢, bao mét, ghi nhat ky,
v.v. két qua 1a ma ngudn bi rdi.

1.1.2 Khdi niém:

Trich dan tir [1], [7], cac khai niém co ban
duoc liét ké nhu sau:

— Cit ngang (Crosscutting): La sy vat
ngang gilra pham vi chirc nang va giai tang cau
tric.

— Khia canh (4spect): La mét tinh chit cua
hé thong ma khong thé goi gon trong mot thu
tuc/mo-dun. Nhitng tinh chat dang nay thuong
anh huong tdi cong nang va nglr nghia cia cac
ciu phﬁn mot cach co hé théng.

1.2 Thuit ngir

Piém két néi (Join point): Piém thuc thi trong
chwong trinh chinh ciia cu phan dé tich hop
cac khia canh vao. Noi cach khac, join point la
vi tri ma cac hanh dong thuc thi cit ngang dugc
dan vao; trong 1ap trinh hudng khia canh, moi
thir #éu xoay quanh join point.

Nhdt cit (Pointcut): “thé hién tap hop nhimg
diém két ndi va gia tri cac bién tai nhing diém
d6”. Pointcut c6 thé chon join point va lay ngir
canh cua join point, vi du nhu iy cac tham s
cua phuong thirc hay trang thai cta stack frame.

Loi khuyén (Advice): “c6 cau tric gibng nhu
cac phuong thirc, duoc ding dé mé ta thém
hanh vi tai nhitng diém két ndi” [1]. Mot cach
hinh thirc, néu coi Poincut 13 tén chuong trinh
thi Advice 1a than cua chuong trinh d6. Advice
trong Aspect] (ngon ngit AOP phd bién nhit)
c0 3 loai: before, after, around, dam bao quyén
diéu khién chuong trinh s& chuyén t6i Advice
trudc trong va sau toan bo tién trinh thuc thi
Advice.

Khia canh (Aspect): “1a mot don vi phan mém
dugc mo-dun hoa viée thyc thi nhitng méi quan
tim cit ngang. Mdi khia canh bao gdm céc
thanh phan nhu dinh nghia Pointcut cho nhiing
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diém bj cat ngang, 16i khuyén Advice khi chay
chwong trinh chinh t6i diém d6 va chuong trinh
chinh thuong dugc viét béng ngoén ngtr thong
thuong, dac biét 1a Java; ” [1]. Nhu tén goi cua
Aspect - ham ¥ cét ngang cac 16p dbi tuong,
Aspect la trung tam cua lap trinh hudng khia
canh, cac Join point, Pointcut, Advice dugc dan
két vao trong Aspect.:

1.3 Kién tric hé thong

Crosscutting Aspect and component

connection specification

Component’s

Luterface
connectors

Component s Join point specification

Specification Separated especification of concerns

Figure 2a Figure 2b
Seperated Specification of
Crosscutting Concerns at the
Software Architecture Level

Cutrent Specification of
Software Architecture

Hinh 2a va 2b minh hoa kién trac phan mém
trén cting mot hé thong, hinh 2b dic ta kién trac
phan mém két hop voi AOSP (Aspect-Oriented
Software Development) v6i cac khia canh duge
chia tach va cac diém két ndi nam trén cac ciu
phan, ¢6 muc dich tich hgp ma cua khia canh
vao chuong trinh chinh cuia Component.

Display FgureGement
| update_Aspect peyery
Figure S IR
< < factary > » 1 -
+rmakefPoint()
+makeline()
Point Line
-%int -pl: Point
-y int -p2: Point

Figure 3: Module Aspect
Vvé mat 1ap trinh, nhu bai toan v€ hinh néu
trén, thay vi viét ma trong module chinh, nguoi
lap trinh s€ tach khoi Iénh thanh mét module
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moi goi la aspect (Figure 3). Poan ma dudi day
mo phong viée cip nhat hinh v& bang aspect:
privileged aspect update Aspect({

// pointcut

// advice

pointcut updateDisplay() :

execution (void *.setXY ()) ||
.draw())

:update Aspect

execution (void*
after ()
display.update (this);
}

(Rt

}
1.4 Pic diém

— Huéng khia canh AOP déng vai tro b
sung cho hudng doi tugng OOP.

— Diém dic biét cia md hinh AOP 1a tai
cac diém két ndi, AOP ton tai co ché cho phép
ldy ra duoc ngit canh cua trang thai chuong
trinh (khung ngin xép - stack frame) [2].

— Theo [3],[4], Aspect khong thé khoi tao
truc tiép, Aspect chi co thé truy cap dén cac
thanh vién cua 16p ma ching cit ngang bang
quyén privileged.

— AOP mang lai nhidu loi ich trong ca
vong doi clia san pham Phat trién phan mém:
tang cuong hop dong giao dich gilta cac dbi
tugng khi truy van 1an nhau; san xuat: nhit
quéan hanh vi cia toan hé thong.

1.5 Cong cu hd tro - Framework

AOQOP - nhu mét 16p khia canh “giao thoa”
vao hanh vi ciia chuwong trinh, nén c6 thé phat
biéu mot cach dinh tinh vé AOP: Trong mdt
chuong trinh P, néu diéu kién C xay ra thi hanh
dong A sé dugc thyc hién trén P. Tu tu tudng
nhu vy, mot s6 ngdn ngit 1ap trinh huéng khia
canh va framework duogc phat trién, bao gém:
Aspect] (www.eclipse.org/aspectj): hién la
ngon ngit AOP phd bién nhét; JBossAOP
(www.jboss.com/products/aop): duoc viét béng
ngén ngit Java, bao gém cac gbi aspects vé
caching, truyén thong bit ddng bo, cac giao tac
va an ninh mang; AspectC++
(www.aspectc.org): hd trg 1ap trinh hudng khia
canh biang ngdén ngit C++;  Aspect#
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(www.sourceforge.net/projects/aspectsharp):
mot framework AOP cho .NET Microsoft.

2 AP DUNG HUONG KHIA CANH KIEM
CHUNG OCL

Nghién ctru vé rang budc OCL st dung
aspect dugc dua ra trong [5], [6], OCL (Object-
Constraint Language) 1a mot ngon ngit chuan
ap dung trong UML, biéu dién cac biéu thic
rang budc mot cach rd rang, d& hiéu. Cac
nghién ciru trén chi ra cac budc kiém chimg
biéu thirc OCL va xay dung aspect kiém ching
bét bién. Tuy nhién céc tai liéu nay khong mé ta
16 phuong phap xdy dung aspect kiém chung,
bai viét trinh bay phuong phéap xay dung aspect
kiém chung rang buéc OCL, md rong aspect
kiém chimng bat bién lién quan dén nhiéu thudc
tinh trong 16p, bét bién két hop, bt bién trong
tap ddi tuong.

2.1 Khai niém bét bién

Bét bién 13 rang budc ddi véi ddi tuong cua
16p, rang budc nay phai dang tai moi thoi diém
va véi moi d6i tuong thudce l6p. Do bét bién
chira cac diéu kién lién quan dén cac dic tinh
cua 16p nén join point s& xac dinh cac 1&€nh lam
thay ddi gia tri dac tinh ciia 16p, c6 nghia bat cir
khi nao gia trj ciia dic tinh thay doi thi déu thoa
Jjoin point, tu join point xac dinh dugc pointcut
tuong Ung.

2.2 Bt bién don gian

Bét bién don gian 1a nhimg bat bién biéu
dién rang budc vé gia tri ddi v6i thudc tinh ciia
mot 16p, day 1a loai bat bién don gian nhét,
dang tong quat:

Context <className>

Inv:self.<attributeName> <operator>
<value>

trong do:

className: tén 16p;

attributeName: tén thudc tinh;
operator: toan tu; value: hdng sb;
Vidu: Context Person

Inv: self.age > 0
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Bit bién don gian chi rang budc voi mot
thudc tinh cua 16p nén Aspect chi gom mot
pointcut va mot advice thuc thi pointcut.

Buéce 1. Xac dinh quy tic dan: Cac d6i tuong
can giam sat 1a do6i tuong cia 16p className.

— Xac dinh join point: Trong bit bién don
gian, rang bugc dugc dit [én mot thude tinh cua
16p, vi pham co thé xay ra tai bt ¢t vi tri nao
thudc tinh nay dugc gan gia tri, do d6 can phai
dat ham kiém tra xung quanh cac 1énh gan nay.
Join point xac dinh cac vi tri nay la field write
access join point.

— Xac dinh pointcut: twong ung voi field
write access joinpoint cO designator cua
pointcut 13 set(FieldSignature) (chi tiét vé
designator cua pointcut ¢6 thé xem trong tai
liéu tham khao), 16p dich 1a 16p c6 tén
className dugc chi ra ngay sau tu khoa context
trong biéu thie OCL.

Buoc 2. Xac dinh advice: Diéu‘kién dé xay ra vi
pham la bicu thire
<attributeName><operator><value> tra vé gia
tri false, khi d6 hé thong s€ thuc hién cac hanh
dong theo yéu cau.

Buée 3. Tong hop Aspect: Aspect kiém chimng
bat bién don gian c6 dang sau:

privileged aspect aspect Name{

pointcut pointcut name (className

obj) :set (type
className.attributeName)
before/after/arrount (className
obj): pointcut name (obj) {

if

(! (obj.<attributeName><operator><
value>))

// dinh nghia hanh déng thuc thi
// khi c6 vi pham xay ra;

}
}

2.3 Bit bién lién quan dén nhiéu ‘thugc tinh
trong cung mot l6p: Co dang tong quat:

Context <className>
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Inv:<attributeNamel>
<attributeName2>

<operator>

trong do:

className: tén 1ldp;
attributeName (k) : tén thudc tinh
tht k;

operator: toan tu;

Vidu: Context Company

Inv: self.numOfMng < self.numOfEmp

Truong hop bat bién lién quan tdi nhiéu
thude tinh cta cung mdt 16p dugc xu 1y tuong
tu nhu truong hop bat bién don gian, khac biét
& diém: c6 bao nhiéu thudc tinh c6 thé xay ra vi
pham thi c6 bay nhiéu pointcut va advice tuong
img, vi mdi khi mot thudc tinh thay ddi gia tri,
can xét xem sy thay doi d6 co6 hop 1& hay
khong.

Buéce 1. Xac dinh quy tic dan: Cac d6i tugng
can giam sat 1a do6i tuong cta 16p className.

— Xac dinh join point: twong ty nhu bat
bién don gian, cic rang budc duoc xét van la
rang budc 1é€n cac thudc tinh ctia mét lop, vi
pham c6 thé xay ra bat cir khi nao mot trong cac
thugc tinh thay doi gia tri, do do can dat mi
kiém chtng xung quanh céc 1énh gan d6i véi tat
cd cac thudc tinh lién quan trong rang budc
OCL. Cac join point nay dugc chia thanh cac
nhom theo tirng thugc tinh, mdi nhém cho mot
pointcut.

— Xac dinh pointcut: twong ung voi field
write access join point cO designator cua
pointcut 1a set(FieldSignature), 16p dich la 16p
c6 tén className. Vay, cd bao nhiéu thudc tinh
xuat hién trong rang budc s& c6 bay nhiéu
pointcut. Cac pointcut nay c6 chung 16p dich la
16p ¢o tén className, dugc chi ra ngay sau t
khoa context trong biéu thirc OCL.

Bude 2. Xac dinh advice: V&i mdi pointcut can
c6 it nhat mot advice thyc thi trén nod. Diéu kién
dé xay ra vi pham 1a biéu thic
<attributeName 1 ><operator><attributeName

2> tra vé gié tri false, khi d6 hé thong sé& thuc
hién cac hanh dong theo yéu cau.
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Budce 3. T ong hop Aspect: Aspect kiém ching
bat bien trén 2 thudc tinh cta 16p cé dang sau:

privileged aspect aspect Name{

pointcut pointcut name (className
obj) :set (type
className.attributeNamel)

before/after/arrount (className
obj): pointcut name (obj) {
if

(! (obj.<attributeNamel><operator>
obj.<attributeName2>))

// dinh nghia hanh ddéng thuc thi
// khi cbé6 vi pham xay ra;
}

pointcut pointcut name (className
obj) :set (type
className.attributeName?2)

before/after/arrount (className
obj): pointcut name (obj) {
if

(! (obj.<attributeNamel><operator>
obj.<attributeName2>))

// dinh nghia hanh déng thuc thi
// khi c6 vi pham xay ra;

}
}
2.4 Bit bién két hop

La 1a nhimg bat bién lién quan dén mébi lién
két (association) gitta cac doi tugng cO mat
trong biéu thuc. Dang tong quat cua bat bién ket
hop trong d6 16p classNamel lién két voi 16p
className?2 nhu sau:

Context <classNamel>

Inv: <self.className2.attributeName>
<operator> <value>

trong do:

classNamel: tén 16p tht nh&t tham
gia lién két;
className2: tén vai tro;

attributeName: tén thudc tinh;
operator: toan tu; value: hdng sb;

Vi du:

Context Person
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Inv: self.account.balance >= 100

Bét bién trén lién quan dén lién két gitra 16p
Person va 16p Account. Khac véi bat bién don
gian dugc ap dung thong nhét cho tit ca cac dbi
tugng clia cling mot 16p, bat bién két hop chi ap
dung véi mot sé dbi tuong tham gia vao lién
két, cac dbi tuong nay dugc tao ra phu thude
vao diu bén kia cua lién két. Do d6 khi xay
dung Aspect cho bat bién két hop, can s dung
thuc thi cit ngang tinh dé thém vao ciu trac 16p
cac thanh phan can thiét cho viéc xac dinh ddi
tuong tuong (mg voi timg diéu kién. Sau khi du
thong tin xac dinh ding cac dbi tugng phu hop
v6i didu kién twong tng, tién trinh xdy dung
Aspect dugc thyc hién theo quy tac thong
thuong.

Buéce 1. Xac dinh quy tac dan:

— Xac dinh join point: join point & day la
tat ca cac 1énh gan c6 thé lam thay ddi gia tri
cua thugc tinh trong biéu thuc OCL, tién trinh
dan s& dit cac ham kiém tra xung quanh céc
1énh gan nay dé kiém tra tinh hop 1& cua gi tri
gan.

— Xac dinh pointcut: tu field write access
joinpoint, pointcut tuong ung la
set(FieldSignature), 16p dich trong trudng hop
nay thuong khong phai 1a 16p dugc chi ra sau tir
khoa Context, ma la l6p chira thudc tinh can
kiém tra (className2).

Bude 2. St dung thyc thi cit ngang tinh dé
thém cac thudce tinh cho 16p dich, cac thudc tinh
nay can phan anh dugc lién két, tic 1a cin clr
vao thudc tinh nay cé thé xac dinh ddi tuong
nao ctia 16p dich tham gia lién két, d6i tuong
nao khoéng. Luu y khi khai bao bdo thém thudc
tinh cho 16p can viét thém cac pointcut va
advice dé cap nhat gia tri cho thudc tinh mai
khai bao.

Buéc 3. Xac dinh advice: Vi cac d6i tuong
className?2 tham gia lién két véi classNamel,
néu biéu thac <className?2.
attributeName><operator><value> tra vé gia tri
false thi biéu thie OCL d3 bi vi pham.

Buoc 4. T ong hop Aspect: Aspect kiém chung
bat bién két hop co6 dang:
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privileged aspect aspect Name{

// khai bado thém cac thanh phdn cho
16p className2 phan &nh quan hé
lién két véi classNamel.

// pointcut va advice cdp nhat gié
tri cho cac thanh phdn méi khai
béo.

// pointcut kiém tra rang budc nhu

sau:

pointcut pointcut name
(className2 obj) set (type
className.attributeName)

before/after/arrount
ob7j) pointcut name

(className?
(obj) {

if

(! (obj.<attributeNamel><operator>
<value>

&& (obj la dbéi tuong tham gia lién
két))

// dinh nghia hanh déng thuc thi
// khi c6 vi pham xay ra;

}
}
2.5 Bit bién dbi véi tap ddi twong

Tap hop (collection) 1a kiéu triru tugng
(abstract type) dugc dinh nghia trong OCL, tap
hop c6 cac kiéu con nhu bag, set, orderSet. Mot
collection tra v& mot tip cac 601 tuong. OCL
dinh nghia cic phuong thirc tién dinh nghia
nhu: select(), reject(), collect(), forAll(), exist(),
v.v., cho kiéu collection. Bit bién dbi véi tap
dbi tuong 1a cac rang budc ddi voi tap ddi
tuong dugc chi ra trong biéu thirc. Xét vi du:
Context Person

->
implies

Inv: Person.alllInstance
forAll (pl,p2|pl<>p2
pl.idPerson<>p2.idPerson)
Bit bién nay mo ta vdi tit ca cac thé hién
ctia 16p Person tai thoi diém biéu thic OCL
dugce danh gia, mdi ddi tugng phai co ID duy
nhit. Y tuong chung trong viéc xdy dung céac
Aspect loai nay l1a sir dung thuc thi cit ngang
tinh, khai bao bién luu thong tin cua tat ca cac
601 tuong trong tap hop, bién s& dugc cip nhat
mdi khi c6 sy thay doi cac phan tir trong tap
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hop. Dua vao thong tin bién cung cap dé kiém
tra cdc rang bugc doi vdi tap hop. Cac budce xay
dung Aspect gom:

Buée 1. St dung thyc thi cit ngang tinh khai
b4o bién luu trir théng tin cic phin tir cua tip
hop.

Buée 2. Xac dinh quy tic dan:

— Xaéc dinh céc vi tri trong chuong trinh ma
tap hop co thé bi thay doi, d6 1a cac vi tri ma
tap hop duoc thém, bot phan tir, hodc thay doi
gi4 tri thudc tinh ctia phan tir trong tap hop. Pay
cling 1a nhitng vi tri c6 thé xay ra vi pham.

— Dua ra loai join point phu hop véi cac vi
tri da xac dinh o trén.

— Viét pointcut twong tmg vdi join point di
xac dinh.
Buoc 3. Xac dinh advice voi hai nhiém vu:

— Kiém tra su thay ddi d6 c6 hop 1é hay

khong dya vao thong tin vé cac phan tir cia tip
hop duogc luu trit trong bien da khai bao trén.

— Néu sy thay d6i 1a hop 1¢, cap nhat thay
d6i cho bién.
Buéc 4. Tong hop Aspect: Aspect kiém ching
bat bién doi véi tap doi tuong cé dang:
privileged aspect aspect Name{

// khai bdo bién luu théng tin tap
hop.

// pointcut

// advice

}

2.6 Bét bién ciia 16p din xuét

Theo nguyén tic thira ké, trong cac rang
budc OCL, mdt bat bién ludn duge thira ké &
cac 16p con, cac lop con chi dugc phép “tang
cuong” bat bién ma khong duoc “lam yéu” bat
bién. Xét vi du hé thong gdm 2 16p: 16p Person
va 16p Staff thira ké 16p Person. L6p Person c6
thudc tinh age, rang budc véi thude tinh nay:

Context Person

Inv: self.age > 0



HOoi thao toan quéc vé CNTT nam 2013 — Truong Pai hoc Can Tho

L6p Staff thira ké 16p Person va ting cuong
rang budc doi véi thude tinh age:

Context Person

Inv: self.age>=28 && self.age<=60

Khi cai dat Aspect kiém ching bat bién don
gian (age>0) cho 16p Person thi Aspect ciing
kiém tra luon diéu kién (age>0) cua cac dbi
tuong 16p Staff, vi d6i twong 10p Staff 1a thé
hién cua 16p Person. Tuy nhién, dé kiém chung
rang budc ting cuong cua cac ddi twong 16p
Staff (gia tri cua age nam trong khoang tir 28
dén 60), néu cai dat mot Aspect cho 16p Staff
kiém tra diéu kién nay (nhu bit bién don gian),
s& nay sinh van dé ma kiém chung trong Aspect
khong dugc dan cai vao chuong trinh, trinh
bién dich khong tim dugc vi tri dan vi 16p Staff
khong c6 doan ma thyc sy dinh nghia thudc
tinh age.

Dé giai quyét van dé trén, c6 thé sir dung k¥
thuat xir 1y don gian sau: trong Aspect kiém
chung rang budc cua 16p Person, thém cac 1€nh
kiém tra kiéu, néu doi tuong thudc 16p Person
thi kiém tra didu kién (age>0), néu ddi tuong
thudc 16p Staff thi kiém tra diéu kién (age >=
18) and (age <= 60). Nhu vy cung mot Aspect
c6 thé kiém tra dugc rang budc ddi voi thude
tinh dugc thira ké & nhiéu 16p con. Véi bét bién
cua cac thudc tinh dinh nghia riéng ¢ 16p con
(khong ké thira tir 16p cha) thi vin cai dat
Aspect kiém chimg nhu thong thuong.

3 KET LUAN

Trong khuon kho cua mot bai bao, khao sat
nay dung lai & mic do dé xuit k§ thuat, khai
quat mo hinh AOP trong kj nghé phan mém.
Lap trinh hudng khia canh chia tach cac khia
canh theo huéng cit ngang nhiéu d6i tuong
tham gia twong tac, cung cap ky thuat modun
hoa. Bai viét ap dung Aspect dé kiém chimg cac
rang budc OCL ciia cac chuong trinh hudng doi
tuong. Cach thic cai dit cac Aspect kiém
chimg timg loai biéu thirx OCL dugc mo ta.
Hoat dong kiém ching nay c6 thé dugc tién
hanh trong giai doan kiém thir don vi (unit test),
nham dam bao sy thuc thi dung din cua ting
unit, giam thiéu 18i khi tich hop hé thdng.
Chung t6i st dung ngdn ngit Aspect] dé cai dat
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thuc nghiém cac Aspect kiém chimng rang budc
OCL véi ngdn ngir huéng ddi tuong Java. Theo
két qua thu duoc, Aspects da phat hién va dinh
vi dugc cac vi pham OCL trong thoi gian thuc
thi chuong trinh. Tuy nhién, viéc dan cai céc
Aspect kiém ching lam ting thoi gian chay
chuong trinh, vi can phai chay thém mdt doan
ma kiém tra. Chiing t6i nhan thy ring, phuong
phép kiém chimg phin mém dua trén Aspect 1a
mot phuong phap kiém chimg nhiéu tiém ning
va c6 tinh ing dung rong trong hoat dong kiém
chuing. Do thoi gian c6 han, ching t6i méi dua
ra phuong phéap cai dat Aspect kiém ching cho
cac rang budc OCL co ban (bt bién don gian,
bét bién két hop, bat bién véi tap cac ddi tuong,
bat bién cua 16p din xuét, bén canh d6 con
nhiéu biéu thire OCL phtrc tap chua dugc kiém
chung thuc nghiém.
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ABSTRACT

After building a data warehouse, how to deploy it effectively is a challenge.
One of criteria to evaluate the success of data warehouse is the respone time
to user’s requests for statistics and reports. With various users on wide
geographic areas, the data warehouse for climate change should be
distributedly deployed, adapted to conditions of every area, so that it can
response quickly to requests. In this research, we introduce how to deploy
such system step by step. We propose to use the replication model with
MySQL Replication. We also present how to use Java to connect to
distributed data warehouse. In addition, we propose some solutions in the
event of failure.

TOM TAT

Sau khi da xdy dung xong kho dir liéu, van dé trién khai nhu thé nao @é mang
lai hiéu qua la mot thach thirc khong nho. Mot trong nhitng tiéu chi dé danh
gid mét kho dit liéu hoat dong hiéu quad la né c6 dap iimg nhanh céc yéu cau
théng ké, bdo cdo ciia ngueoi ding hay khong.. Véi cac doi twong nguoi ding
phdn b6 réng rdi ¢ nhiéu ving dia 1y khdc nhau, dé dap ing yéu cau truy
xudt nhanh va hiéu qua, kho dir liéu cho hé thong théng tin phong chong bién
doi khi hgu (BPKH) can dwoc trién khai phén tan phit hop theo timg viing.
Trong bdi viét ndy, chiing 16i sé giGi thiéu ting bude cdch trién khai hé thong
dap ing cac yéu cau trén. Hé thong dwoc trién khai theo mé hinh nhéan ban
véi MySQOL Replication. Cdach sit dung ngén ngit Java dé két noi dén kho dir
liéu ciing dwoc dé cdp trong bai viét. Bén canh do, ching toi ciing dé xudt
mét s6 hudng khdc phuc khi hé thong xay ra si co.

1. PAT VAN BE

nhiéu yéu cau truy xuat dén kho & cung mot

Sau khi da thu thap, tich hop xong dir liéu
vao kho, vin dé can quan tdm tiép theo 1a trién
khai kho dit liéu nhu thé nao dé mang lai hiéu
qua truy xuit cao nhat. V&i muc dich cho phép
ngudi dung & nhiéu noi c6 thé truy xuit dén
kho dir liéu qua giao dién web vdi thao tac chu
yéu 1a doc dir liéu, xem céc thong ké béo cao vé
tinh hinh dién bién cia BDKH & dia phuong,
didu nay dong nghia 1a dbi tugng sir dung cua
kho dir lidu dwoc phan bd rong rii theo timg
ving dja ly. Nhan thdy, néu trién khai kho dir
liéu theo mo hinh tap trung truyen thong thi kho
¢6 thé dap ung cic yéu cau truy xuat nhanh
chéong va chinh xac dac bi¢t 1a nhitng khi cé
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thoi diém.
2. NHAC LAI MOT SO KHAI NIEM LIEN
QUAN

2.1 Kho dir liéu ( Data Warehouse)

Theo Bill Inmon [1], mét kho dir liéu 1a mot
tdp hop co s¢ dir liéu tich hop (integrated),
huéng chi dé (subject-oriented), dir liéu gin
v6i thoi gian  (time-variant), 6n dinh
(nonvolatile), dugc thiét ké dé hd tro ra quyét
dinh cua cac nha quan ly.

Dir liéu trong kho dir lidu thuong rat 16n va
duoc téng hop tir nhiéu ngudn véi nhiéu dinh
dang khac nhau thong qua cong cu ETL
(Extract — Transform- Load)
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Hinh 1: Quy trinh xay dung kho dit li¢u

2.2 Kho dit liéu cuc bo (Data Mart)

Kho dir li€u cuc bo (Data Mart - DM) 1a Co
so dir liéu (CSDL) ¢6 nhitng dic diém giéng
voi kho dir 1liéu nhung v6i quy mo6 nhé hon va
lwu triv dit liéu vé mét linh vuc, mot chuyén
nganh. DM 1a kho dit liéu hudng chii dé. Cac
DM c6 thé duogc hinh thanh tir mot tap con dir
liéu cua kho dir liéu hodc cling c6 thé duoc xay
dung doc 1ap va sau khi xay dung xong, cac
DM c6 thé duoc két ndi tich hop lai v6i nhau
tao thanh kho dir li€u. Vi vay co thé xay dung
kho dir liéu bit diu bing viéc xay dung cac
DM hay ngugc lai xay dung kho dir liéu trude
sau do tao ra cac DM.

2.2.1. Data Mart phu thu¢c (Dependent Data
Mart)

Puoc xay dung sau khi da c6 kho dir liéu,
chira nhing dit liéu dugc lay tir DW va nhiing
dir li€u nay s€ dugc trich loc va tinh ché, tich
hop lai & muc cao hon dé phuc vu mét chu dé
nhat dinh cia DM [2].
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2.2.2. Data Mart doc ldp (Independent Data
Mart)

Khong giéng nhu DM phu thugc, DM doc
lap dugc xay dyng trudc DW va dir liéu dugc
truc tiép 1y tir cac ngudn khéac nhau [2].

2.3 Co sé dir li€u phén tan

Mot CSDL phén tan la mot tap hop dir lidu,
ma vé mat logic tap hop ndy thudc cung mot
hé théng, nhung vé mit vat 1y dir lidu d6 duoc
phan tan trén cac vi tri khac nhau ctia mot
mang may tinh.

CSDL phan tén c6 hai dic diém quan trong:

— Phén tan: Dt liéu khong luu trit trén
mot vi tri ma dugc phan bd rong khép trén
nhiéu may tinh dat tai nhiéu vi tri khac nhau,
day 1a diém phan biét mot CSDL phén tan véi
mot CSDL tap trung.

— Twong quan logic: D li€u trong hé
phan tan c6 mot s6 thudc tinh rang bude ching
v6i nhau. Diéu nay gitp ching ta ¢ thé phan
bi¢t mot CSDL phan tan voi mot tdp hop
CSDL tép trung, cac tap tin dir liéu dugc luu
trit tai nhidu vi tri khac nhau, diéu nay thuong



thdy trong cac ung dung ma hé thong s& phan
quyén truy cap dir liéu trong moi trudng mang.

Mot ) lgi ich cia CSDL phan tan:
— Phu hop véi su phat trién cta t6 chirc
— Giam chi phi truyén thong
— Hiéu qua cong viéc cao
— Pap tmg d6 tin cay va tinh san sang
— Cai thién thoi gian dap ung

Cac kiéu phan manh:

— Phan manh ngang: quan hé duoc chia
theo chiéu ngang. Pay 1a phép chon trong quan
hé. Chon nhiing by ctia quan hé théa man mot
biéu thirc diéu kién cho trude.

— Phén manh doc: quan h¢ dugc chia theo
chiéu doc. Cac quan hé méi dugc thiét 1ap véi
mot s6 thude tinh tir quan hé gdc. Pay chinh la
phép chiéu trén tip con cac thudc tinh cua
quan h¢.

— Phan manh hdn hop: phdi hop 2 kiéu
phén manh trén.

2.4 Mo hinh kho dir li€u phan tan

Kho dir liéu phan tan (Distributed Data
Warehouse - DDW) c6 thé dugc dinh nghia
nhu 1a sy tich hop logic clia mét tap cac dir
liéu dugc phan tan vé mat vat Iy qua cac node
cua mOt mang may tinh [2].

Kho dit liéu phan tan c6 hai kién trac chinh
la kho dir li€u phan tan thuan nhat va kho dir
liéu phan tan khong thuan nhat.

2.4.1 Kho dit liéu phdn tan thuan nhat
(homogeneous distributed data warehouse)
Kho dir liéu phéan tan thuan nhat 1a kho dit
liéu ma trong do6 tat ca cac kho dir liéu cuc bo
0 cac noi déu phai dung chung mot hé quan tri
CSDL [2].
Uu diém cua kho dir liéu phan tan thuan
nhat:
- Viéc quan tri d& dang hon. Do ngudi str dung
chi can nam duoc k¥ nang quan tri trén mdt hé
quan tri CSDL nhat dinh

HOoi thao toan quéc vé CNTT nam 2013 — Truong Pai hoc Can Tho

149

- Viéc tich hop dit liéu tir cac ngudn don gian
va d€ quan ly hon

- Thoi gian dap ung cac truy vAn nhanh hon

Kho dir liéu phan tan thudn nhét thich hop
dbi voi nhitng hé thdng xdy dung méi va cod
chién lugc tir trude, dbi voi cac hé thong ké
thira dir lidu tir cdc ngudn da co thi cong viée
chuyén dbi va tich hop dir liéu mat rat nhiéu
thoi gian va phai trai qua cac budc phuc tap.

2.4.2 Kho di¥ liéu phdn tan khéng thudn nhdt
(heterogeneous distributed data warehouse)

Kho dit liéu phan tan khong thuan nhét la
kho dir li¢u ma trong do cac kho dit li€u cuc bd
trong mang c6 thé khong cing chung hé quan
tri CSDL [2].

Uu diém ctia kho dir liéu phan tin khong thuan
nhat:

— Co thé sir dung lai nguén dir 1iéu cua cac
kho dit liéu cuc bo da dugc xay dung trudc do

— Thich hop cho cac hé théng xay dung
trén co s& mo rong hé thong da co

— Tinh tu tri CSDL cao

Kho khin cha yéu khi xay dung Kho dit lidu
phan tan khong thuan nhat 1a viéc tich hop,
chuyén dbi, quan tri vi mdi hé quan tri CSDL
¢6 nhitng dic diém rat khac nhau.

3. MySQL REPLICATION
3.1 Gidi thiéu

MySQL Replication la mot ky thuat trong
MySQL cho phép dir liéu tir mét Server CSDL
MySQL (master) dugc nhan ban dén mét hodc
nhiéu Server MySQL khéc (slave).

Mic dinh, mé hinh nhén ban 14 bat déng bo
- cac slave khong can két ndi thuong xuyén
véi master dé cap nhat dir liéu. Viéc cdp nhat
dir liéu c6 thé dugc thyc hién qua két ndi
duong dai (long-distance connections) va tham
chi 12 qua két ndi tam thoi hodc lién tuc nhu
dich vy dial-up. Phy thudc vao viéc cAu hinh,
chung ta co thé nhan ban tt ca CSDL, mot
vao CSDL duoc chon hoac tham chi 1a mot vai
bang trong mdt CSDL nao do.
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MySQL Replication thuong dugc st dung
cho cac muc dich sau:

— Scale — out: ting tdc d6 truyén dir liéu
trén nhiéu slave. Theo cach cai dat nay, tat ca
cac giao dich ghi s€ duoc thyc hién master va
giao dich doc dugc thyc hién trén mot hodc
nhiéu slave. M6 hinh nay c6 thé cai thién toc
d6 cua cac giao dich ghi, trong khi d6 c6 thé
tang dang ké cac giao dich doc.

— An toan di liéu: boi vi dir li€u duoc
nhan ban ra nhiéu may, va cac may nay cé thé
ngét két ndi, vi vay co thé chay cac dich vu sao
luu trén slave ma khong lam gian doan dir liéu
tuong tng trén master

— Phan tich: dix liéu thd c6 thé duoc tao ra
trén master, trong khi viéc phan tich thong tin
c6 thé dién ra trén cac slave ma khong tac
dong dén hoat dong ctia master

— Phén tén dit liéu qua két nbi duong dai:
néu mot chi nhanh hoat dong v4i mot ban sao
dir liéu, chiung ta cac thé sir dung qua trinh
nhéan ban dé tao ra cac ban sao cuc bd dap ung
nhu cau str dung ma khong can két ndi thuong
xuyén dén master.

MySQL Replication 1a k¥ thudt nhan ban
bat déng bd, mot server dong vai tro master va

mét hodc nhiéu server khac dong vai tro slave.
Pay la didu khac biét so véi mé hinh nhan ban
ddng bd trong cong cu MySQL Cluster. Co
nhiéu giai phap cho viéc cai dit nhan ban giira
hai server, nhung phwong phap t6t nhat dugc
sir dung phu thudc vao dic diém dit liéu va loai
engine dang st dung.

C6 2 hinh thirc nhan ban chinh, nhan ban
dua trén lénh  (Statement Based
Replication -SBR) - hinh thitc nhan ban toan
bd cac Iénh SQL va nhén béan trén dong (Row
Based Replication -RBR) - chi nhan ban trén
cac dong dit liéu c6 thay ddi. Ngoai ra, con cd
thé két hop ca hai hinh thirc trén (Mixed Based
Replication - MBR).

cau
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Qua trinh nhan ban dugc diéu khién thong
qua cac tiy chon va cac bién. Cac thong sb nay
diéu khién hoat dong cua qua trinh nhan ban,
thoi gian cho, va cac CSDL ciling nhu cac bd
loc.

Nhan ban c6 thé duoc str dung dé giai quyét
nhiéu bai toan khic nhau, bao gém bai toan
hiéu ning, hd trg sao luu nhidu CSDL khac
nhau, va nhu mot phan cia cic giai phap 16n
hon nhim giam thiéu 15i trén hé thong.

3.2 MySQL Replication hoat dgng thé nao
3.2.1 Trén master

pé qué trinh nhan ban co thé hoat dong, dau
tién, master phai ghi cac sy kién nhan ban vao
mot tap tin log dac biét goi 1a binary log. Sau
do6 cac slave s€ doc dit liéu nhan ban tir tp tin
nay.

Bat ctr khi nao slave két ndi voi master,
master s€ tao mot luéng két ndi moi va thuc
hién cac hanh dong ma slave yéu cau. Hau hét
la dap ung cac sy kién nhan ban tur tip tin
binary log va nhic nho céc slave khi co sy kién
mdi duogc ghi vao tap tin binary log.

Céc slave bi cham tré ¢ thé doc céc su kién
dugc luu trong bd nhé cache cua hé diéu hanh
trén master chi khong doc trén bd nhd vat ly
cua master. Tuy nhién, khi mét slave dugc Kkét
nbi sau d6 vai gio, tham chi 1a vai ngay, no sé
bit dau doc cac su kién duoc ghi trén tap tin
binary log - khi d6 viéc doc dugc thyc hién
trén bd nhd vat ly vi bd nhd cache khong con
Iwu trit dit liéu can thiét.

3.2.2 Trén slave

Khi qua trinh nhan ban dugc khoi dong, c6 2
ludng chay trén slave:

3.2.2.1 Ludng nhdp xudt (IO thread)



Két ndi v6i master, doc cac su kién trong
binary log va sao chép vao tap tin relay log

Mic du chi c6 mot ludng doc binary log tir
master va mot ludng ghi vao relay log trén
slave, rat hiém khi sy kién sao chép lam cho
qua trinh nhan ban chadm di. Qua trinh nay chi
kéo dai khoang vai tram mili gidy. St dung
1énh “show master status\G” dé kiém tra ludng
nhép xuét hién hanh:

— Master Log File: tap tin cudi cung
duogc sao chép tur master (hau nhu la giong voi
binary log cudi cung dugc tao ra bdi master)

— Read Master Log Pos : binary log cta
master dugc sao chép vao relay log trén slave
dén vi tri hién tai

Sau d6, so sanh voi cung Iénh nay ¢ may
master.

3.2.2.2 Luéng SOL (SOL Thread)

Ludng SQL doc cac sy kién tir relay log
duogc luu trit cuc bd trén slave (tép tin dugc ghi
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béi luéng 10) va thuc thi cac sy kién d6 nhanh
nhét c6 thé.

bé xem trang thai cta luéng SQL, thuc thi
Iénh “show slave status\G:

— Relay_Master_Log_File : tip tin binary
log trén master ma luéng SQL dang doc (thuc
ra la doc trén relay log)

— Exec_Master_Log Pos: vi tri trén file
binary log noi dugc thyc thi boi luong SQL

4. THU'C NGHIEM
4.1 Mo hinh trién khai

Mo hinh kho dit lieu BDKH bao gom dit
liéu vé BDKH & cac dia phuong thudc khu vuc
Pong bang Song Ciru Long. Dit lidu nay bao
gdm: céac dit lidu vé thoi tiét, khi twong, thuy
van; cac hién tuong bat thuong; cac du an
nghién ctru, phong chong; dién tich va san
luong cac loai nong san trong khu vuc.
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ﬂ g 0dih thuoc_tinh
_.; i1 1) ;c 2dkh thongtinhientuong So 2k hientuong
) Vi \ » ad
TenTT : varchar(30) o ID_KV:int(11) 21D 2 int(11)
# |D_KieuDL :int(11) # Dulieu: double TenHienTuong : varchar(50)
« ID_DVT - int(44) # ID_TenHienTuong : int(11) o 1D Loai - int(11) b
# ID_ThuocTinh - int(11) ¥ & 0 thongtinthoitiet
€ ID_TG:int(11) 'y D inti 1) ﬂ ¢ 2o loaihientuong
2D ) C |
: Ten :varchar(50) 91D Zint(11)
8 o okl khoangthoigian 8 o odkhcodulieu « 1D_Kieu int11) » TenlLoai: varchar(50)
_.: ID - int(11) — y o ID_TGint(11) 2 1D_DVT : int(11) GhiChu : varchar{50)
® TGBatDau : datetime o ID_TTTT :int(11) | Mo ok kieudulieu
Loai : varchar(30) # Dulieu :int(11) 21D int(11)
) b 21D )
" - i ¢ ID_DP :int(11)
m TGKetThuc: datetime TenKieu : varchar{30)
M o 0dkh ehitietgiaiphap # Chieu_Dai -int(11)
@ ID_DiaPhuong - int(11) ¥ —
e - ! | ¢ Ddkh diaphuong
8o  odinsanvat o ID_GiaiPhap : int(11) 1 g S
. X » 2 1D :int(11)
@ 1D :int(11) 9 @ ID_ThoiGian : int(11) TenDP - varcharis0)
TenSanVat: varchar(50) # KinhPhi - douhle ENDP - varchar=0)
o N 2 ID_Loai: int(30)
# ID_Loai:int(11) MoTa : varchar{g0) ) \
P # |D_CapTren :int(11)
2 ID_DuAn: )
ﬂ ¢ Ddkh.cosanluong ﬂ g bdih giaiphapungpho
4 4 ID_SanvVat: int{11) 2 1D int11)
4 ¢ ID_ThoiGian : int(11) TenGiaiPhap :varchar(50)
¢ ID_DiaPhuaong @ int(11) 4 # ID_Loai:int(11)
# SanLuong : double o i duan # TongKPDK : float
# DienTich : double ¢ 1D int(11) # TongKPTT : float

TenDuAn : varchar(100)
ToChuc: varchar(100)
LinhYuc:varchar(100)

CQChuTri : varchar{150)
CQPhoiHop :varchar(200}
GhiChu @ varchar(250)

Hinh 2: M6 hinh dir li€u mirc luin ly (rat gon)

C6 thé nhan thay, dbi voi hé théng nay, cac
thao tac ghi, cap nhéat dir liu chi do mdt sb can
bd chuyén mon thyc hién khi c6 dir liéu mai
hodc thay doi dir liéu di c6. Hé thdng chu yéu
phuc vu cho cong dong nguoi dan dia phuong,
cac nha nghién ctu chuyén mén truy cap dé
quan sat tinh hinh dién bién khi hau ¢ dia
phuong minh. Py 1a cac truy cdp chi doc,
khong thay d6i dir liéu. Nhu vay, doi véi hé
théng ma da phan cac truy cap 1a doc, va co it
truy cap ghi, cip nhét dir li¢u, chung t6i chon
mod hinh nhén ban v6i mdt may master va ba
may slave. Trong d6, cac giao tac ghi dir li€u
s€ dugc thyc hién trén may master va toan b
cac giao tac doc dir liéu s€ dugc thuc hién trén
cac may slave. Dt li¢u dugc phan tan theo
ting vung dia 1y theo ky thudt phan manh
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ngang. Mdi CSDL dit tai mdi dia phuong la
mot Data Mart c¢6 cac thong tin vé BPKH
thudc dia phuong d6 va mot s6 dia phuong lan
can. Pay la kho dir liéu phan tan theo mo hinh
thuan nhét, tit ca cac noi dat dir liéu déu sir
dung hé quan tri CSDL MySQL.

Céu hinh cho h¢ thong trén nhu sau:

e Master 1a noi chira kho dir liéu. Cac
thao tac ghi, cap nhat dir liéu s€ duogc
thuc hién tai day

e Slave 1, 2, 3 1a cic slave nhan ban tu
master. Cac slave nay khong nhan ban
toan bd cac CSDL trén master ma chi
nhan ban cic Data Mart tuong ung
(xem bang 1)




DM1

!

‘ Replication
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DM 2 DM 3

) |

[ MySQL Master ] [ MySQL Slave 1

MySQL Slave 2 ] [ MySQL Slave 3 ]

i f

Writes |

f f

Reads Reads

| r . . :
| Web Client ]—[ Web Client ]—[ Web Client ]

Hinh 3: M6 hinh nhan ban Kho dir litu BDKH

4.2 Cic buéc cau hinh trién khai:

4.2.1 Cdu hinh trén master:
o Tt tuy chon skip networking : mo
tap tin /my/mysql/etc.cnf thém vao dong :

skip_networking=Off dé co thé két ndi
dén slave

o Khai bao server-id va binlog : thém
cac dong sau vao /etc/my.cnf dudi tag
[mysqld] :

server-id=1l
log-bin =

/var/lib/mysql/mysql-bin

o Tao user dé slave dung user nay két
ndi vao master :

mysqgl> GRANT REPLICATION

SLAVE ON *.* TO

'replication'@'192.168.1.62"
IDENTIFIED BY '123456"';

mysql> FLUSH PRIVILEGES;

o Restart lai mysql dé doc lai thong tin
cau hinh méi trong /etc/my.cnf

/etc/init.d/mysqgld restart
o Kiém tra status cia master server :

mysgl> show master status;
Chu ¥ phan File va Position, cac thong so
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nay s€ dugc st dung trong phan cau hinh
cac slave.

4.2.2 Cdu hinh trén slave 1:

o Thém dong sau vao file /etc/my.cnf
dudi tag [mysqld] :

server-id=2

o Khai bao thong tin ciia master server dé
slave co thé ket noi :

mysgl> change master
to master host='192.168.1
.136",
master user='replication',
master password='123456",
master log file='mysqgl-
bin.000001",
master log pos=98;

o Start slave: mysgl> start
slave;

Dén diy da hoan thanh cic budc cdu hinh cho
mo6 hinh nhan ban mot master — mot slave.
Budc tiep theo s€ thém hai slave vao hé thong.

4.3 Thém hai slave vao h¢ thong
4.3.1 Cdu hinh trén master :
o Bat tinh ning read only dé khong ghi
thém dit litu moi vao CSDL va tat
replication :
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mysgl> flush table with 4.3.3 Cdu hinh trén slave 2:
read lock; - Start slave va unlock table dé bat dau hoat
mysgl> stop slave; dong :

4.3.2 Cau hinh trén slave I : mysgl> start slave;

N L . . mysgl> unlock tables;
o Dbong b hoa CSDL giita slave2 va

slavel : Thyc hién cac budc tuong tu trén slave 3
rsync -a Dé c6 thé chi nhan ban cac Data Mart tuong
192.168.1.75:/var/lib/mysql/ Umg dén slave, tién hanh gidi han cac cau 1€nh
/var/lib/mysql trong binary log ma moi slave thuc hién bang

cach bd sung tuy chon —replication-wild-do-

o Thém vao tap tin my.cnf : table vao tap tin my.cnf trén mdi slave trudc

server-id=3 khi Start slave.
o Restart mysql — Slave 1 :-- replicate-wild-do-table=DM1.%
/etc/init.d/mysqld restart — Slave 2:-- replicate-wild-do-table=DM2.%
Cau hinh trén master : — Slave 3: -- replicate-wild-do-table=DM3.%

- Tao user dé slave 2 c6 thé két ndi va nhan , \ R
béan di liéu Trong d6 DM1, DM2, DM3 lan lugt 1a tén

cAc Data Mart trén master can nhan ban dén
mysql> GRANT REPLICATION SLAVE céc slave tuong tng.

ON *.* TO
'replication'@'192.168.1.75"
identified by '123456';
mysqgl> FLUSH PRIVILEGES;

TT May Céu hinh 1P No6i dung CSDL
CPU: Intel(R) Core i15-2520M 192.168.1.136 Toan b6 DW
(2.5GHz,

RAM: 2GB DDR2 667MHz

HDD : 320GB SATA 7200 RPM

CPU : intel(R) pentium(R) Dual
€2200 (2.20GHz, IMB L2 Cache)
RAM : 2GB DDR2 400MHz
HDD : 160GB SATA 7200 RPM

1 Master 1

192.168.1.62 DM 1: luu dit liéu
thudc cac tinh:
Long An, Pong
Thap, Tién Giang,
Bén Tre, An Giang

192.168.1.75 DM 2: luu dit li€u
thudc cac tinh: TP
Can Tho, Vinh
Long, Tra Vinh,
Kién Giang, Hau

2 Slave 1

CPU : Intel Core 2 Duo T5870

(2.0GHz, 2MB L2 Cache, 667MHz
3 Slave2  FSB)

RAM : 1GB DDR2 667MHz

HDD : 160GB SATA 5400rpm

Giang
CPU : Intel Core 2 Duo T5870 192.168.1.119 DM 3: luu dir liéu
(2.0GHz, 2MB L2 Cache, 667MHz thudc cac tinh: Ca
4 Slave 3  FSB) Mau, Bac Liéu,
RAM : 1GB DDR2 667MHz Séc Trang

HDD : 160GB SATA 5400rpm

Bang 1: Chi tiét cAu hinh 4 may server va ndi dung cac Data Mart dwgc nhan ban trén mdi may
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4.4 Sir dung ngén ngir Java két ndi véi
MySQL Replication

Dé nguoi ding co thé truy xuat dén kho dir
liéu, chung t6i tién hanh xay dung hé thong
website voi ngdn ngir JSP.

Dé c6 thé két ndi duoc vao Kho dit lidu can
st dung cac ham trong goi
com.mysql.jdbc.ReplicationDriver trong
Connector/J phién ban 3.1.7 .

Chudi két ndi dén Kho dit liéu nhu sau:
jdbc:mysql:replication://192.168.1.136,192.16
8.1.62,192.168.1.75,192.168.1.119/<tén Data
Mart can ket noi>

DPé cho phép cac client thao tac ghi/cap
nhat dir liéu vao master, thyc hién cau lénh
conn.setReadOnly(false);
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DM1

l

MB&i khi cac client truy xuat dén kho véi muc
dich doc dir liéu, thyc thi cadu Iénh
conn.setReadOnly(true); Dé cho biét khong
cho phép ghi/cap nhat dir li¢u cta kho.

4.5 Huéng khic phuc khi ¢é sy c¢6 & may
Master

Trong qua trinh hoat dong lau dai, co thé xay
ra tinh hudng may master gip sy cd va ngimng
hoat dong, nhu vay tAt ca céc cap nhat moi lén
kho dir li€u s€ khong thé thuc hién dugc.

Pé dé phong tinh hudng nay, ching toi dé
xuét bd sung vao mo hinh trén mét Slave dugc
nhan ban toan bd Kho dit liéu tir master chinh
dong vai tro 1a master du phong. Khi master
chinh gip su c¢b, master du phong nay s& dugc
dua 1én thay thé. Chi tiét thiét lap hé thong nhur
hinh dudi day:

| Replication | |

DM1 DM1

l l

MySQL Master

MySQL Slave 1

MySQL Slave 2 MySQL Slave 3 ]

Replication DW T

i Writes

|

Reads

| |

Reads Reads

[ MySQL Slave 4 ]

Web Client ]—[ Web Client ]—[ Web Client ]

Hinh 4: M6 hinh nhian ban Kho dir liéu BDKH véi mdt may slave du phong

Viéc thay d6i master cho cic Slave co thé
dugc thuc hién dé dang voi 1énh CHANGE
master TO. Trong qué trinh hoat dong, cac
slave khong kiém tra xem CSDL trén master
c6 tuong thich voi CSDL trén cac slave hay
khong, chung chi doc va thyuc thi cac su kién tur
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binary log trén master. Khi xay ra sy cd, tit ca
cac may trong nhém déu thuc thi cac su kién
gidng nhau tir cung tap tin binary log, vi vay
viéc thay d6i ma ngudn cua cac sy kién nay s&
khong tac dong dén cu tric va tinh toan ven
cua CSDL.
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Dé qua trinh thay thé master din ra thanh
cong, can luu ¥ 1a trén cac slave tiy chon --
log —bin mé va tuy chon —log-slave-updates
tat. Nguyén nhan khéng st dung -log-slave-
updates trén may con 1a dé ngan chin cac may
con cap nhat hai 1an khi c6 mot may con dugc
thay thé thanh master. Gia su slave 1 co tiy
chon --log-slave-updates dang mé. Khi d6 no
s€ ghi cac cap nhat tir master vao tap tin binary
log. Khi slave 1 tr¢ thanh master cua slave 2,
slave 2 khi d6 s& nhan cac cép nhét tor may
slave 1, trong d6 c6 nhiing cap nhat da nhan
duoc tir master trudc do.

Phai dam bao rang cic may con da thyc thi
tat ca cac lénh trong tap tin relay log. Dé lam
duoc diéu nay, trén mdi may con, chay I¢nh
STOP SLAVE THREAD, sau d6 kiém tra két
qua cia 1énh SHOW PROCESSLIST dé xem
c¢6 théng bao Has read all relog hay chua. Néu
tat cac may con déu d3 thuc hién budc nay,
chung ta c6 thé tién hanh cai dit moi. Trén
may con Slave 4 dugc chon lam master, chay
lénh STOP SLAVE va RESET MASTER.

DM 1

l

Khi phét hién master co su ¢ ngimg hoat
dong, ngudi quan tri hé thong s& dang nhap va
st dung module thay dbi master dugc xdy
dung san, ¢o giao dién nhu sau:

Thay dbi master

Nhép IP cua may master moi ‘192.168.1 125

Xac nhan

Khi nguoi quan tri xac nhan [P cia master
mdi. Trén 3 slave s& lan luot thuc hién cac
lénh: STOP SLAVE; CHANGE MASTER
TO; va START SLAVE dé chuyén sang nhan
ban dit liéu tr master méi. Pong thoi, trong
code JSP thyc hién chirc ning truy xuit dén
master dé thuc hién cac giao dich ghi dit liéu
cling c6 mot thu tuc kiém tra, néu master chinh
bi 16i ngung hoat dong, cac truy cap s€ dugc
chuyén sang master dy phong, va nguoc lai.

| Replication DM | |

DM 1 DM1

l l

[ MySQL Slave 4 - Master

[ MySQL Slave 1

MySQL Slave 2 ] [ MySQL Slave 3 ]

|

Writes

Fail master

Reads

| |

Reads Reads

[ MySQL Master ]

Web Client ]—[ Web Client ]—[ Web Client ]

Hinh 5: Minh hoa su thay thé master khi xay ra sw ¢6
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5. KET LUAN

Viéc xdy dung mdt Kho dir li€u phan tan
theo tung vung dia ly 1a mét cong viéc phuic
tap vi trai qua nhiéu buédc, tir giai doan thu
thap, 1am sach, tich hop dén phan tan dir liéu.
Trong bai viét nay, ching t6i da gidi thiéu cac
giai doan trong qua trinh trién khai phan tan
Kho dit ligu BDKH véi MySQL Replication.
Do1n©tséhanchénénchﬁngt6idﬁlnéinﬁnh
hoa viéc phén tan v6i mo hinh mot master va
ba may slave trong moi trudng mang ndi bd
(LAN), chua trién khai thong qua Internet.

Ngoai nhiing van de ching t6i néu ra trong
bai viét, con co mot sé k¥ thuat khac nham cai
tién hiéu nang hoat dong cua hé thong nhu mod
hinh nhiéu master va nhiéu slave dé phan tan
cac giao dich doc/ cap nhat dir liéu hay nhan
ban voi cac may master va slave c6 Storage
engine khac nhau,.... Khi st dung hé quan tri
CSDL MySQL, ngoa1 cach dung MySQL
Replication dé phan tan dir lidu, con cé thé sir
dung MySQL Cluster, mgt phién ban mang
tinh thoa dung cao cia MySQL danh cho viéc
trién khai trong cac hé théng lién cung may
tinh 16n.
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Title:
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T khoa: ) )

Siéu dit li¢u, ket xuat, bao
biéu, giao dién, lién ket dong,
tinh kha dung
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ABSTRACT

This paper presents a new method to design with flexibility output
systems (including reports, interfaces) based on the mathematical concept of
"map", and the concept of metadata in database management system.
Reports and interfaces designed by this method not only have dynamical
characteristics according to the structure of database but also can adapt the
output, for the user’s intention change every time.

First, the metadata is used to model the business established problem.
Second, we form the metadata set corresponding data and output objects.
Next, the data model of the problem is created and the metadata are stored
in repository. The final step includes queries and updates of metadata values
for the output system design. An actual application helps the experiment to
evaluate performances. As a result, the dynamic links have been achieved
between an output system with a relational database.

This approach has been resolved two problems: Output system will
adapt to change of structure of database and also to the one of output design
elements in each context. This dynamic link makes important change in
designed output pointview and can apply in every context.

TOM TAT

Bai nay gidi thiéu mot phwong phdp méi dé thiét ké mot cach mém
déo hé thong két xudt (gom bdo biéu va giao dién) dwa trén khdi niém dnh xa
trong toan hoc, va siéu dit ligu (metadata) trong cdac h¢ quan tri co so di
liéu. Bdo biéu va giao dién duoc thiét ké theo phwong phap nay khong nhitng
linh dong theo cau truc cia co so dit lieu bén trong ma con tuy bién dwoc két
xudt, theo Y muén ciia nguoi ding ¢ tirng thoi diém.

O bude dau tién, ching 16i ding siéu dir liéu dé xdy dung mé hinh cho
bai todn nghiép vu can két xuat. Bude tiép theo, ching téi ldp b siéu dir liéu
mé ta cac doi twong di liéu va két xudt. Ké dén, bai toan dwgc mé hinh hod
dir ligu va siéu di lieu dwoc lwu vao kho. Budc cudi ciing cua phwong phap
nay la truy van va cdp nhdt tri siéu dir liéu ddp ung su mem déo theo cau
triic bén trong ciia co s¢ dir lidu va thiét ké hé thong két xudt theo yéu cau
ciia nguwoi ding. Dé danh gia phuong phap dé xudt, ching t6i thirc nghiém
voi mé hinh img dung thirc 1é. Két qua phuong phap cua chiing t6i thuc hién
dirge hé thong ké xuat thich nghi voi sw thay d6i cau triic bén trong cia co so
dit liéu va dap vng dwoc nhu cau thong ké, tim kiém dir liéu theo dsi tuwong
dit liéu va doi twong két xudt nham hé tro cho viéc quan Iy nguon tai nguyén
va thiét ké két xudt.

Cdch tiép cdn ndy da gidi quyét hai van dé, dé la: hé thong két xudt
¢6 kha nang thich nghi dwoc sw thay doi cau tric cia co so div liéu bén
trong, thay doi dwoc két xudt ngay trong tieng ngit canh sit dung. Phirong
phdp nay da lam nén mét sy thay doi quan trong trong quan diém thiét ké ket
xudt va cé thé img dung trong bdt cit ngit canh nao.
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1 GIOI THIEU

Cho dén nay, du da co nhiéu hd tro tur phia
cac nha san xuat phin mém va sy nd luc cia
cac nha 1ap trinh, nhung viéc thiét ké nén ket
xuit nhu cac bao bleu va cdc giao dién van
chua linh déng, mém déo theo céu triic clia co
so dir lidu bén trong va theo ¥ mudn cua ngudi
diung mudn két xuat theo timg thoi diém.

Nghién ctu ctia ching téi dap ung cho
khuyét diém d6. Y tuong thuc hién duoc dua
trén khai niém anh xa trong toan hoc va siéu dir
liéu (metadata) trong cac hé quan tri co s di
lidu. Céch tiép can nay khong hoan toan méi &
cac khai niém, chi méi & cach giai quyét dua
trén siéu dir liéu. Siéu dir liéu von da dugc ding
nhiéu dé mo ta cac dit liéu, nay dugc st dung
dé thyuc hién 4anh xa tir cac ddi tugng dir liéu la
cac quan hé va cac thudc tinh sang cac dbi
tuong két xudt (gém cOt dit liéu, bao biéu,...).
Hién nay, chua c6 cong bd chinh thirc nio ca vé
¥ tudng 1an giai phap thiét ké két xuat nhu giai
phap cta ching t6i. Do d6, giai phap ctia ching
t6i hoan toan méi va dugc cong bé lan dau tién.

Bé4o biéu va giao dién duoc thiét ké theo
phuong phap néu trén khong nhitng linh dong
theo cau tric clia co s& dir liéu bén trong ma
con tuy bién dwoc két xuat theo y mudn cia
ngudi dung o timg thoi diém. O bude dau tién,
ching t6i dung siéu dir liéu dé xay dung mo
hinh cho bai toan nghiép vu can két xuat. Budc
tiép theo, chung t6i lap bd si€u dir 1li€u mo ta
cac ddi twong dir liéu va két xudt. K& dén, bai
toan dugc mo hinh hoa dir liéu va siéu di liéu
dugc luu vao kho. Bude cudi cing cta phuong
phap nay 1a truy van va cap nhat trj siéu dir liéu
phuc vu cho viéc thiét ké hé théng két xuét.

Két qua thuc nghiém di chi ra ring phuong
phap cua chung t6i da giai quyét hai van dé, do
la: hé thong két xuat co kha ning thich nghi
duogc sy thay ddi cAu tric cua co s¢ dit liéu bén
trong va thay doi duoc két xuit ngay trong ting
ngl canh st dung. Phuong phap nay da 1am nén
mot sy thay 601 quan trong trong quan diém
thiét ké két xuat va c6 thé ing dung trong bat
cui nglr canh nao.
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Phan tiép theo cua bai bao dugc to chic nhu
sau: Phan 2 trinh bay phuong phap nghién ctru.
Phan 3 trinh bay vé két qua va thao luan. Két
luan va dé xuat dugc trinh by & phan 4.

2 PHUONG PHAP NGHIEN CUU
2.1 Biéu miu

Nghién c,L'ru cAu tric bao biéu,theo ‘géi li’éu 3,
phén tich cau trac va nguyén tac thiét ké cua
bao biéu theo cac tai liéu 1, 2, 4, 5.

2.2 Phwong phap nghién ciru

2.2.1 Dung siéu dir liéu dé xdy dung mé hinh
cho bai toan nghiép vu can ket xuat

Mo hinh bai toan nghiép vu can két xuat xét
hai truong hop gom: ddi tugng dir lidu va d6i
tuong két xuit.

1) Xét truong hop X la tdp chira doi tiwong dir
liéu
a) X la quan hé dang xét

Mf)i phén tr x € X thudong duge mo ta bang cac
yéu t0 sau:

1. Tén quan hé

2.Khoa chinh

3. 86 thuge tinh
Mdiphantiry € Y, voiy = (1, y2, y3)

Co6 dang: (tén quan hé, khoa chinh, s thudc
tinh)

Thuc hién mot anh xa f: X »>Y
b) X la thuoc tinh dang xét

M&i phin tir x € X thuong duoc mo ta bang cac
yéu t0 sau:

1. Tén thudc tinh

2. Kiéu dir lidu

3. Kich thudc dir liéu

4. Sb chir sb thap phan
Mdiphintiry € Y, voiy = (Y1, y2, y3, V4)

Co dang: (tén ’thu(f)c Finh, kiéu dir liéu, kich
thude dir liéu, so chit so thap phén)
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Thuc hién mot anh xa f: X »>Y

2) Xét truong hop X la tdp cac doi twong két
xudt

a) Xla cot div liéu

X la tap chua tiéu dé va céc trj cta thudc tinh
trong quan hé¢ dang xét nhu minh hoa ¢ Hinh 1.

Tiéu dé {

Tri thudc tinh

Hinh 1: M6 hinh c6t dir liéu

Mbi phan tir x € X thuong duge mo ta bang céc
yéu t0 sau:

1. Dong
Cot
Phong chit
Kich thudc
Mau
6. Tri

A e

Mbi phan tiry € Y, voi'y =(y1, y2, Y3, ¥4 Y5, Yo)-

Co dang: (dong, cot, phong chit, kich thudc,
mau, tri)

Thuc hién mét anh xa f: X ->Y

Khi x 1a tén thudc tinh thi y tuong tng tiéu
aé

Khi x 1 tri thudc tinh thi y tuong tng phan tri
b) X la bdo biéu

M&i phan tir x € X thuong dugc mo ta bang cac
yéu t0 sau:

1. Tén

2. Nhan dé chinh

3.  Muc dich st dung
4. Khé rong

5. Hudng gidy

6. D6 rong bién trai
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7. D06 rong bién phai

8. DO rong bién trén

9. Do rong bién dudi
Mbi phén tiry € Y, v6iy = (y1, y2, ¥3, Y4, Y5, Yo
Y7, Y8, ¥9)
Co6 dang: (tén, nhan dé chinh, muc dich st
dung, kho rong, hudong giay, do rong bién trai,
dd rong bién phai, d0 rong bién trén, dd rong
bién dudi).
Thuc hién mot anh xa f: X »>Y
¢) X la hé thong két xudt

Madi phan tir x € X thuong duge mo ta bang cac
yéu t0 sau:

1. Man hinh
2. May in
Mdi phan tiry € Y, véiy = (y1, y2)
C6 dang: (man hinh, may in)
Thuc hién mét anh xa f: X ->Y
d) X la thanh phan bdo biéu két xudt

MG&i phan tir x € X thuong dugc mo ta bing cac
yéu t0 sau:

1. Tén

Phong chir

C& chir

Kiéu chit

Loai chir

Kich thude

Mau

Tri thanh phan béo biéu két xuat

9. Canhlé

S A G o

Mdi phan tiry € Y, v6iy = (y1, y2, ¥3, Y4, Y5, Ye,
Y7, Y8, ¥9)

Co6 dang: (tén, phong chit, cd chir, kiéu chit,
loai chr, kich thudc, mau, tri thanh phan bdo
bicu két xuat, canh I€)

Thyuc hién mot anh xa f: X > Y
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2.2.2 Ldp b siéu dit liéu mé ta cho doi tiwgng
dit ligu va két xudt

Phan luu tri trong co s& dit liéu va hé thong
két xudt c6 nhiéu d6i twong khac nhau, mang
nhitng dic diém khac nhau nén cac siéu di liéu
mb ta ching ciing thay doi theo, dugec mé ta cu
thé nhu sau:

Pau vao X tuong ung v6i thuc thé Pdi
tuong: Quan hé, Thude tinh, Cot dir li€u, Bao
biéu, H¢ thong két xuat, Thanh phan bao bi€u
két xuat.

Dau ra: cac siéu dit liéu mé ta twong Gmng.

1) B¢ siéu dit liéu g voi truong hop 1) & phan
2.2.1

Bang 1: Bj siéu dit liéu mé ta cho ddi twong dir liéu

Loai Thuce Tl}é
Sttt Con Cia “Doi Siéu Dir Liéu Mo Ta
TlfQ]lg”

1. Tén quan h¢
1 Quan hé 2. Khoa chinh
3. S6 thugc tinh

1. Tén thudc tinh

Kiéu dir lidu
2 Thudc tinh
Kich thuéce dir liéu

el

S chir s6 thap phan

2) B¢ siéu dir lieu ung voi truong hop 2) ¢

phan 2.2.1

Bang 2: B siéu dir liéu md ta cho ddi twong
két xuat
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Stt

Loai
Thwe Thé
Con Cua

“Doi

Twong”

Siéu Dir Liéu M6 Ta

Cot dit
ligu

Déi véi tiéu dé cét

1. Vi tri dong két xuét
2. Vi tri cot két xuét
3. Phong chir

4. Kich thuéce

5. Mau

6. Tén tiéu dé cot

Doi véi phan tri

—_—

Vi tri dong két xuét
Vi tri cot két xuét
Phong chit

Kich thuéce

Mau

Tri

AN

Béo biéu

—_—

Tén

Nhan dé chinh
Muc dich str dung
Kh rong

Hudng gidy

Do rong bién trai
Do rong bién phai

Do rong bién trén

A e R

Do rong bién dudi

Hé théng
két xuat

[

Man hinh

i

May in

Thanh
phan bao
biéu két
Xuét

—_

Tén
Phong chir
Co chir
Kiéu chir
Loai chir

Kich thuéce

AN e




HOoi thao toan quéc vé CNTT nam 2013 — Truong Pai hoc Can Tho

Loai
Thue Thé
Con Ciia

“Doi

Twong”

Stt Siéu Dir Liéu M6 Ta

7. Mau

8. Trj thanh phan bao biéu
két xuat

9. Canh 1&

2.2.3 M6 hinh hoa dir liéu va lvu siéu dir licu
vao kho

M6 hinh hoa dir liéu: Theo phuong phap
phan tich hé thdng truyén thdng, chung t6i tién
hanh x8y dung mo6 hinh mirc quan ni€m cho bai
toan nghiép vu.

Luu siéu dir liéu vao kho: Tu m6 hinh murc
quan niém, tién hanh chuyén sang mé hinh
quan hé va 1ap bang mé ta chi tiét cac rang budc
cho cac quan hé & mo hinh quan hé vira duoc
chuyén & phan nay va luu vao kho.

2.2.4 Truy van va cdp nhdt tri siéu dir li¢u

Truy van tri siéu dir liéu: Bude nay thyc
hién truy van va cap nhéat tri siéu dir liéu da
duoc luu trit ¢ phan leu siéu div liéu vao kho
ctia muc 2.2.3. Két qua ciu truy van s& cung cip
thong tin cho ngudi quéan tri hé thong va nguoi
dung vé cac tri siéu dir liéu mé ta cac ddi tuong
dit licu va déi tuong két xuét. Truy van trj siéu
dit lidu c6 thé thyc hién nhiéu 1an trén cing mot
ddi tuong hodc trén cac doi tuong khac nhau.
Khi co s& dit liéu quan hé ma hé théng két xuit
truy cap dén c6 thay ddi vé& cdu trac thi ngudi
quan tri h¢ théng s€ cdp nhat lai cac gia tri nay,
ngudi dung truy van cac tri siéu dit liéu cia cac
két xuit dé ho c6 thém thong tin c6 thay ddi két
xuat hay khong trong timg ngit canh sir dung.
Khi nguoi quan tri hé théng cap nhat lai tri si€u
dir liéu mo ta cac d6i twong dit lidu thi chuyén
sang muc cdp nhdt tri siéu dit liéu.

Cdp nhat tri siéu dir liéu: Thuc hién cap
nhat trj siéu dir liéu dap Gng nhu cau thay doi
cdu tric cua co s& dit liéu ngudn ma hé thong
két xuét truy cip dén cling nhu vi€c cdp nhat lai
cac tri siéu dit liéu mo ta cac ddi tuong két xuét.
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Qua trinh truy van va cap nhét tri siéu dir li¢u
duoc mo ta boi luu do & Hinh 2.

Bét

dan

&
<

L

\4

Truy vén
tri siéu dir liu

l

Cap nhat
tri siéu
dir liéu

Céap nhat
tri siéu dir
liéu?

Cép nhit tiép
tri siéu
dit liéu?

Sl
Két
thiic

Truy vén
tiép
tri siéu dir

S

Hinh 2: Lwru dd truy van, cap nhat tri si¢u dir li¢u

3 KET QUA VA THAO LUAN

Chung t6i tién hanh danh gia hi¢u qua cua
phuong phap dé xuit bang tng dung quan ly
véi ba phan hé gém: hé théng, dir liéu va bao
biéu. Phan h¢ thong thuc hién chirc ning phan
quyén nguoi st dung va cac chic nang quan 1y
khac. Phan hé dir liéu vai 3 module gém:

- Module 1: Théng ké dit liéu,

Module 2: Cap nht tri siéu dir liéu mo ta
cac doi tuong dir ligu,

Module 3: Tim kiém dbi tuong dir liéu va
doi twong ket xuat.

Cac module nay dugc thyc thi theo phan
quyén st dung. Hién tai, ba module trén dugc
thuc thi doc 1dp nhu cac chic nang tng dung
thong thuong khac. Két qua thuc thi cua ting
module dugc trinh bay & phan tiép theo. Trong
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tuong lai, khi phat trién cac tng dung quan 1y
cac module trong phan hé dir liéu van duoc
thuc thi nhu hién tai. Phan hé bao biéu dung dé
thuc hién cac chirc nang hi¢u chinh céc thong
s6 két xut cho bdo biéu va tao bao biéu. Thuc
nghiém cua bai bao nay tap trung vao phan tich
két qua cta phan hé dir liéu.

Ung dung duoc cai dit bang Microsoft
Visual C# 2008 phién ban Express va truy xuét
dén kho dit liéu ung dung va siéu dit liéu duoc
lwu dit liéu bang SQL Server 2005 phién ban
Express. Ung dung chay trén moi truong
Windows, cau hinh may Intel Core 2 Duo, tdc
d6 2.94 Ghz, 2GB Ram.

3.1 Théng ké dir li¢u

Module nay duoc thuc thi bang quyén cua
nguoi quan tri hé thong. Muc tiéu cua viéc
thong ké dir liéu giup cho nguoi quan tri hé
thong c6 s6 liéu tong thé nhéat vé nguon tai
nguyén ma hé théng dang co. S liéu thong ké
trén cac d01 tuong dir liéu gorn tong sd quan
hé, tong s6 thudc tinh va tong sO thudc tinh trén
ting quan hé cung cép s6 liéu vé s6 luong
nguén dir liéu ma hé thong dang co ciing nhu
ngudn tai nguyén ma hé thong s& khai thac de
tao két xuat. SO liéu tai Hinh 3 cho thay nguon
dir litu ma hé thong ket Xut truy cép gom
12 quan hé véi tong sb6 thudc tinh la 36. S6
thudc tinh trén timg quan hé ciing duoc thong
ké. Sb liéu nay con gitp cho ngudi quan trj hé
thong biét dugc quy mo dit liéu ciing nhu theo
ddi duge sy thay doi vé quy mé dir lidu dé co
giai phap xir Iy khi can thiét.

Thong tin du lieu BE&E
THONG KE CAC POI TUQGNG DU LIEU

56 quan hé: 12
56 thude tinh: 36

S thudc tinh trong timg quan hé:

Ten_guan_he So_thuoc_tinh ~
4 bachoc

bangcap 5

bomon 3

canbo 12 I

Hinh 3: Théng ké ddi twong dir liéu
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3.2 Cap nhit tri siéu dir liéu mé ta ddi twong
dir liéu
3.2.1 Cdp nhat tri siéu dir liéu mo td quan hé

Co s6 dir liu quan hé ma hé thong két xuat
truy cap dén c6 sy thay dbi vé cdu trac thi hé
thong két xuét phai dugc thiét ké lai dé dam bao
su dang dén theo cAu tric cua co s& dit lidu
ngudn. Thong thuong, viée thiét ké lai hé thong
két xuat phai dugc thuc hién boi ca nhan hoic
t6 chirc giir phan ma ngudn. Mit khéc, viéc sta
d6i ma ngudn mat nhiéu thoi gian, d6i khi kém
hi€u qua. Cép nhat lai tri siéu dir liéu mo ta
quan h¢ vira gitip cho hé thong két xuit cé thé
chay duoc ngay sau khi cap nhat lai tri siéu dit
liéu md ta quan hé (cai ma co thay dbi vé céu
trac) ma hé thong két xuat ¢ truy cap dén,
khong can viét lai ma ngudn va ciing mat it thoi
gian hon. Thao tac cap nhat lai tri si€u dir li¢u
mod ta quan hé dugc trinh bay tai Hinh 4. Néu
cac Quan hé c6 su thay ddi vé céu trac nhu: tén
quan hé, khod chinh, s6 thudc tinh thi nguodi
quan tri hé thong chon quan hé c6 thay dbi vé
cdu trac nhu di n6i ¢ trén va cép nhat lai tri
siéu dir li¢u tai cac TextBox trong khung hinh
chit nhat mau dé trong Hinh 4, sau khi cap nhat
xong, gia tri mai cap nhat ciing dugc hién thi lai
tai khung hinh chit nhat mau xanh bén duoi.

Cap nhat doi tuong du lien i

Quan Hé | Thuge Tinh

Chon quan hé: |canbo v
Tén quan he: | |canbo
Khod chinh: ||mahosech
Sé thude tinh| |12
(capubat | [ Huwy | [ Thoa

M3 quan hé Tri siéu dit igu Dién giai

canbo
mahosoch
12

tén (tén quan. ..
khod chinh ...
sé thudc tinh .

gh0001
gh0001

Hinh 4: Cap nhit tri siéu dir liéu mé ta quan hé
3.2.2 Cdp nhat tri siéu dir lieu mo ta thugc tinh

Cép nhat lai tri si€u dit liéu cho thudc tinh
cua quan hé twong ty nhu muc 3.2.1. Chi tiet
duoc mo ta boi Hinh 5.
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Cap nhat doi fuong du lieu ¥
Quan Hs | Thude Tinh
Chen thuée tinh: holot -
Tén thudc tnh holot
nchar

Kiéu dir heu:

Kich thuge di isu: |30

Chir sé thap phan

Cap nhat ] [ Huv ] l Theat ]
M3 thude tinh T sidu dif ligu Dién giai
> 0103 S o (sin quan b
0103 nchar i diF liéu
0103 30 kich thude di b
w0103 sé chit s6 thap
*

Hinh 5: Cap nhat tri siéu dir liu mo ta thudc tinh

3.3 Tim kiém dbi twgng dit lidu va déi twong
két xuat.
3.3.1 Tim kiém theo doi twong dir ligu

Tim kiém ddi twong dir lidu s& cung cép
thong tin cho nguoi quan tri hé thong biét duoc
ngu@)n di liéu duoc st dung nhu thé nao. Muc
tim kiém theo Quan hé (Hinh 6) gitup cho nguoi
quan tri hé théng biét duge dbi tuong dir liéu
Quan hé dugc st dung cho cot két xuit nao, &
béo biéu nao, dong thoi ciing biét dugc tan suat
st dung mot Quan hé nao dé trong bao biéu.
Hinh 6 cho ta thiy quan hé canbo dugc st dung
hon mét lan trong bao biéu c6 ma bb2ads va
quan hé nay con dugc st dung cho mot bao
biéu khac, d6 1a béo biéu c6 ma bb2btk.

Chi tiét hon cua tim kiém ddi tuong dir lidu
la tim kiém theo Thudc tinh. Tim kiém theo
thudc tinh s& cung cép cai nhin chi tiét hon vé
cac thudc tinh trong quan h¢ dugc sir dung cho
b4o biéu nao va xuét dir lidu ra cot nao trong
ting bao biéu cu thé. Phan thudc tinh trong
Hinh 6 minh hoa cho diéu nay.

Tim kiem du lien e
Dt lién | Keér xuat
Quan hé
Chen quan hé: |canbo v
Ten quan he | Cot_ket xuat | Ma bao_bieu &
ST [E
canbo bb2btk
canbo ,\arn Sinh bh2ads v
Thugc tinh
Chon thuge tinh: holot v
Ten_thuec_tinh Cot_ket_xuat  Ma bao_bieu |#
¥ holot _bl: ads
holot bb2btk
-

Hinh 6: Cap nhat tri siéu dir li¢éu mo ta thudc tinh
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3.3.2 Tim kiém theo két xudt

C6 nhiéu d6i tuong két xuét, tim kiém theo
dbi tuong két xuét phuc vu cho ca hai ddi tuong
sir dung hé thong d6 1a nguoi quan tri hé thong
va nguoi st dung dé tao bao biéu.

Dudi goc do nguoi quan tri hé thong, viée
tim kiém theo do1 tuong két xudt s& cung cap
thong tin vé nguon tai nguyén mo ta két xuat
ma hé théng dang c6. Hinh 7 d4 chi ra rang cot
dir liéu két xudt gom hai phan d6 la phan dir
lidu va phan tiéu dé twong tng voi dir lidu do.
Ca hai phan nay duoc mo ta chi tiét boi timg
siéu dir li€u va tri siéu dir li€u tung ung dugc
trinh bay ¢ cac khung hinh chlt nhit mau do
trong Hinh 7. Gia tri cua siéu dir liéu cung cap
thong tin ddy da vé& ngudn tai nguyén ma hé
thdng dang c6. Twong ty nhu vay ddi véi Hinh
8 cho cac thanh phan bao biéu két xuét.

Dudi géc dd nguoi st dung, viéc tim kiém
cac d6i twong két xuat s& cung cap thong tin
cho nguoi st dung vé céc tri siéu dit liéu mo ta
cac dbi tuong két xuat nham dap Gmg nhu cau
thay doi két xuat ciia nguoi sir dung tai timg
thoi diém sir dung. Gia tri siéu dir liéu cua Cot
dir liéu tai Hinh 7 va Thanh phan bao biéu két
xuat tai Hinh 8 khong chi giup ngudi dung biét
duogc gia tri cua siéu dit lidu mo ta vé ddi tuong
ma ho tim kiém ma con hd trg nguoi dung
quyét dinh c6 thay doi gia tri nay hay khong dé
tao bao bleu v6i cac thuge tinh két xuat nhu
mong mudn theo ting thoi diém. Cach nguoi
dung thay d6i tri siéu dir liéu cua cac dbi tuong
két xuét dé tao bao biéu c6 thudc tinh két xuét
nhu mong mudn duge trinh bay & mot bai bao
khac.

Tham $6 Chung | Tham $¢ €5t DE Litw | Tham 56 Bio Biu | Tham S6 Thinh Phin Béo Bifu Két Xuit

Dt ligu Tieu dé

Tt |Ho 3 Tieu & cot | Ho

Ding 8434016 Ding.

Cot Gt
Times New Roman Font Arial
Kich thuge: |2

Font.
Kich thwed |2

Maw 16744443 Mauw 8454016

@ Canhtrsi O Canh giita © Canh phai ® Canhtrai O Canhgita O Canh phai

Hinh 7: Tim kiém théng tin theo ct két xuit
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Néi dung JDANH S

M3 bio biduf[bb2ads

Hinh 8: Tim kiém thong tin theo thanh phén
bao biéu ket xuat

4 KET LUAN

Trén day vira trinh bay mot phuong phap
thiét ké hé thong két xuit dat hiéu qua cao. Y
tuong chinh xuit phat tir khai niém anh xa cua
todn hoc va siéu dir liéu trong cac hé quan tri co
so dir ligu.

Két qua thue nghiém cho thy cac bao biéu
dugc thiét ké theo phuong phap dé xuit nhu
trén hoan toan mém déo theo cau truc co so dir
liéu bén trong va két xuét duoc theo y dinh
ngudi ding theo ting thoi diém. Chinh didu
nay da lam tang tién dung cho phan mem Ma
ngudn dwoc viét mot lan, chi can truy van va
cap nhat lai cac tri si€u dir liéu mo ta dbi tuong
dit liéu gdm quan hé, thudc tinh va doi tugng
két xut theo y dinh cua ngudi dung thi s¢ duogc
mot két xudt moi, khong can stra ma ngudn.
Bén canh d0, cac siéu dir liéu mo ta cho cac
thude tinh cling duoc luu trit va cap nhat, nén
gitip bao biéu co dugc sy thich nghi theo cdu
triic co s¢ dit li€u bén trong.

Diéu nay mang lai uu diém dang ké so véi
phuong phap truyén théng Phuong phéap nay da
tao nén mot thay (101 quan trong trong quan
diém thiét ké két xuat va co thé img dung trong
bét clr ngir canh nao.

Mot diéu can lwu y & ddy ngudi quan tri hé
thdng va ngudi quan tri dit liéu phai c6 mdi hé
chat ché véi nhau. Nguoi quan tri dir liéu phai
cung cép thong tin vé sy thay ddi cdu trac dir
lidu dé ngudi quan tri hé thdng nguoi dung co
thong tin vé su thay ddi cdu triic bén trong cta
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co so dir liéu dé cap nhat ngay siéu dir liécu mo
ta ddi tuong dir liéu nhdm dam bao sy lién két
chat ché gitra dir liéu va ddi tuong mo ta.

Ngoai ra, ddi voi phuong phap nay can phai
t6n khong gian luu trir cho kho siéu dit liéu. Khi
thyc thi chuong trinh, hé thong phai thyc thi
thém céac cau SQL truy cap céc siéu dir liéu mo
ta. Két qua thuc nghiém truy cap kho siéu dit
liéu gom 17 béng véi tong s6 1067 record va
kho dir liéu Gmg dung goém /2 bang voi tong so
100 record. Vi hé thong phai truy cép thém s6
record ¢ kho si€u dir liéu gap 10 lan sb record
ctia kho dit liéu ing dung nén toc do két xuit co
bi cham hon phuong phép truyén théng nhung
hoan toan chip nhan dugc. Thuc nghiém cho
thdy, d6i v6i thoi gian thyc thi gan nhu hé
thdng dap tmg tirc thoi. D6i voi d6 phirc tap vé
miat 1y thuyét chung t6i chua danh gia. Bén
canh d6, pham vi nghién ctru cua bai bao nay
chi thuc hién truy vén theo doi tuong di li€u va
dbi twong két xuat, khong truy van trén dir liéu
nén cac cdu SQL dugc thanh 1ap khi thiét ké ma
khong phai viét lai.

Tuy nhién, v&i su phat trién phan cing vé
dung luong luu trit cling nhu cho phép toc do
truy cap dir liéu ting 1én nhiéu lan nén nhiing
han ché phai ting thém bo nhé dé luu trir kho
siéu dir li¢u va tang tde do truy cdp dir liéu la
chap nhan duoc. Trong twong lai, chiing toi tiép
tuc nghién ctru nham cai thién giai thuat xa ly
va mo hinh dir liéu bén trong. Chung toi rat hy
vong phuong phap dé& xuit trong bai bao nay
mang lai sy cong hién thiét thyc cho gidi thuc
hién va st dung cong ngh¢ thong tin.

LOI CAM TA

Nhom tac gia xin chan thanh cam on Khoa
Cong nghé Thong tin va Truyén théng, Truong
Pai hoc Can Tho; B6 mon Coéng nghé Thong
tin, Khoa Ky Thuét va Cong nghé; Phong Quéan
tri Nhan sy Trudong Dai hoc Tra Vinh da hd trg
va tao diéu kién cho chung toi thuc hién nghién
ciru nay.
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ABSTRACT

The thesis of “Assessment results of method of survey and drawing cadastral
map using GPS dynamic technology with full survey electronic machine” is a
research for finding out more application of GPS in the aim of study the ability
to apply GPS technology in establishing cadastral map with ratio of 1:1000;
1:2000 and in comparison with the survey method by full survey electronic
machine.

With the progress obtained in recent years in design of RTK (Real-Time
Kinematic) constructive network and algorithms for data processing and
dealing with related difficulties, the use of a network of consulting stations will
provide us a larger wave covering area and a higher accurate localization.
The topic used the comparison and assessment method through the data for
verification by full survey machine with the GPS-RTK survey results used the
consulting stations network and radio-waves. The results proved that dynamic
GPS survey is a new development of G PS technology enabling the details
measurements bypassing the stage of stablishing of basic controlling net, with
the accurate degree meeting the technical requirements of map survey and
drawing the higher ratio, satisfying the requests of automation work in map
survey to accord with the organization, management of data in computer
database management systems, having preeminent features compared with
traditional map survey and drawing method.

TOM TAT

Pé tai “Pdnh gid hiéu qua cia phwong phdp do vé ban dé dia chinh sir dung
cong nghé GPS dong so véi mdy toan dac dién tir” la mot nghién cieu nham tim
ra nhiéu hon cdc vmg dung ciia GPS véi muc tiéu nghién ciru kha ndng ing
dung cong nghé GPS dong trong thanh Idp ban do dia chinh ty 1¢ 1:1000;
1:2000 va so sanh voi phwong phdp do dac bcing may toan dac dién .

Véi nhitng tién bg dat diege trong nhitng ndm qua trong viéc thiét ké kién tric
mang RTK (Real-Time Kinematic) va cac thudt toan xu ly dir liéu va cdc kho
khan lién quan. Viéc s dung mot mang ludi voi cac tram tham khao cho ta
mot ving phi séng Ién hon va do chinh xac vi tri cao hon. Pé tai sir dung
phuong phdp so sanh va danh gida thong qua s6 liéu do kiém chirng bang mdy
toan dac doi véi cac két qua do GPS-RTK sir dung cdc tram mang va song
radio. Két qua cho thdy do GPS dong la budc phat trién mai ciia cong nghé
GPS cho phép do dac chi tiét b qua cong doan ldp hedi khong ché co 50, ¢
d¢ chinh xdc dat yéu cau ky thugt do vé ban do ty 1é [om, dap iing yéu cau cua
cong tac ty dong hod do vé ban do, phit hop véi viéc 16 chire, quan 1y sé liéu
trong cdc hé thong quan tri dir liéu trong mdy tinh, c¢6 nhiéu tinh nang wu viét
50 voi phirong phdp do vé ban do truyén thong.
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1 GIOI THIEU

Véi nhitng tinh ndng uvu viét cua cong
nghé GPS (Global Positioning System) dong
nhu khong doi hoi phai théng hudng ngim
giita cac diém do dac, phép do sir dung cong
nghé¢ GPS doi hoi it thoi gian so véi cac
phuong phap do truyén thdng, cac két qua cua
phép do dac sir dung cong nghé GPS déu nim
trong mot hé toa do théng nhét trén toan thé
gidi, so liéu do dac thu dugc bang cong ngh¢
GPS déu & dang sb vi vay rat d& chuyén doi
sang cho cac hé ban dd tu dong hoac GIS
(Geographic Information Systems). Bén canh
nhu céu quan ly, khai thac, sir dung tai nguyén
dat dai co hidu qua va lam nén cho viéc xdy
dung co s& dir liéu cua hé thong thong tin dia
ly, thi viéc ing dung cong ngh¢ do GPS cho
cac co s& san xuit tric dia ban do la didu can
lam ngay diéu nay c6 y nghia rat quan trong
trong ning cao ning lyc san xudt va ting
cuong kha nang canh tranh cdc cong trinh
trong nudc va qudc té.

Mot sb danh gia tai My cho thdy sir dung
cong nghé GPS dong trong do v& ban do dia
chinh cho thiy c6 thé giam 50%-80% chi phi
nhan lyc, giam 25%-50% tham chi 80% vé gia
thanh (Timo Allison,1998 trich dan cua Vil
Tién Quang, 2002). Va co quan ding ky Dat
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dai va Dia chinh & Ha Lan da nghién ctru ting
dung cong nghé GPS trong khao sat ranh gidi
dia chinh. Sau khi thyc hién cdc thyc nghiém
va ngoai thyc t& khac nhau, Co quan dang ky
dat dai va Pia chinh cua Ha Lan tin tudng rang
viéc gioi thiéu GPS trong khao sat ranh gioi
dia chinh s€ nang cao hi¢u qué cua qua trinh
do dac va phuong phap do méi nay dugc gioi
thiéu va trién khai rong rai to nam 2002
(Wakker, W 1., et.al, 2003).

Mot s6 nghién ctru trong nuéc di ching
minh dugc viéc tng dung cong nghé GPS
dong trong do v& ban d6 ty 18 1on va c6 thé noi
sy c6 mat cua cong nghé¢ GPS dong, cong tac
do dac thuc dia phuc vu do vé ban dd dja hinh,
dia chinh nhu c6 mot sy déi méi to 1on ma
trudc d6 nguoi lam cong tac do dac vdi cong
nghé truyén théng khong thé co duoc. Su uu
viét cia cong nghé thé hién & cac diém nhu su
giam tdi da vé nhan luc thyc thi & thuc dia; véi
mot tram tinh c6 thé lam viée khong han ché
tram do di dong, khong can dén nguoi ghi s,
ngudi v& so do. Su ting ning suat lao dong,
giam thoi gian thuc dia v6i kha nang do chi
tiét & khoang cach 16n, it khi phai chuyen tram
may nén tbc do do nhanh (Vi Tién Quang,
2002; Pham Vong Thanh, 2002).



2 PHUONG PHAP NGHIEN CUU
2.1 Thiét bi

- Mdy dinh vi toan cﬁp GPS dong Topcon-FC
200, 2 tan so6 va bo thiét bi kém theo

- May toan dac dién tir Topcon OL 6006, chian
may, guong do va bg thiét bi kém theo

2.2 Phuwong phap nghién curu
2.2.1 Phwong phap so sanh

S6 liéu do vé sir dung may toan dac la )
lidu chuan dé so véi sd liéu cua phuong phép
do v€ st dung GPS dong.

Gia st ta co A(X1, Y1); A (X2,Y2), diém
A 1a diém dugc do sir dung GPS dong va dugc
do kiém chimg str dung may toan dac dién tir.

Ta c6 cong thuec:

JOX1= X2 +(Y1-Y2) = Mp (1)

X1, Y1 toa do diém A do sir dung GPS
dong

X2,Y2 toa do diém A duoc do kiém chung
st dung may toan dac dién ti

. Mp: Sai s6 trung binh vi tri diém A qua 2
lan do

Sau khi thu thap s liéu ta tién hanh so
sanh cac chi ti€u theo ty 1¢ khu do nhu vé hiéu
qua ky thuét, thoi gian do dac thuc dia, nhan
luc va hiéu qua kinh té. Cu thé:

- So sanh vé hiéu qua k¥ thuat giita hai
phuong phap, va so sanh véi sai sb trung binh
Mp thuc do cong thirc (1) vdi sai s6 trung binh
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Mp ma quy pham thanh 1ap ban d6 do Bo Tai
nguyén va Moi truong nam 2008 quy dinh.

- So sénh v& thoi gian do dac thuc dia
cua hai phuong phap. Cing mot s6 luong diém
do thi phuong phap do nao mat nhiéu thoi gian
hon.

- So sanh vé nhén luc thuc dja gitia hai
phuong phap. Cuing mot khdi luong cong viée
nhu nhau thi phuong phap nao st dung nhan
lIuc thuc thi thuc dia it hon.

- So sanh vé hiéu qua kinh té gitra hai
phuong phap. Bao gom chi phi vé mua thiét bi,
chi phi dao tao, chi phi phéi trda cho nhan luc
thuc hién cong trinh.

2.2.2 Phwong phap danh gida

Phuong phap nay ta lay sai s6 diém thuc
do Mp & cong thire (1) dé danh gia hiéu qua ky
thuat giita hai phuong phap do vdi sai sb trung
binh Mp ma quy pham thanh Ip ban d6 do Bo
Tai nguyén va Moi truong nam 2008 quy dinh.
Trén co so sit dung kiém dinh t dbi v6i mot
mau quan sat (One-Sample T test).

Pong thoi danh gia vé thoi gian do
ngoai nghiép, nhan lyc va kinh phi cta tung ty
1¢ khu do.

Khu do 13 khu dan cu xen 13n vuon cay;
khu dit vuon va dét trong lua thi sai s6 diém
ctia phuong phap do GPS dong vé hiéu qua ky
thudt nhu thé nao so v6i phuong phap do vé
toan dac. Phuong phap do nao chiém wu thé
hon, str dung kinh phi it hon, thoi gian va nhan
luc thyc thi ngoai thuc dia it hon.
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3 KET QUA VA THAO LUAN
3.1 Két qua thu thép sé liéu

Bang 1: Tong hop khdi lrong va két qua cong viée dat dwoe

Hang muyc S6 diém do GPS dong  S6 diém do toan dac  Dién tich (ha) Khu do

Ludi KV1 20 20 - -

Ludi KV2 09 09 - -

Chi tiét 1000 242 242 12.816 D4t ¢ nong thon
Chi tiét 2000 469 469 82352  Dét vuon va laa

3.2 So sanh sai $6 trung binh Mp thuc do voi
sai s6 Mp quy pham thanh ldp ban do dia
chinh nam 2008 cho phép

Nham muc dich xem xét ¢ hay khong
su khac biét gilta gia tri trung binh cuia gia tri
sai sO Mp thuc do & cong thuc (1) sau day
duoc goi tat 1a (Mp_tdo) va gia tri sai s6 Mp
ma quy pham thanh lap ban d6 do Bo Tai
nguyén va Moi trudng nim 2008 quy dinh dbi
v6i timg ty 18 khac nhau, sau day duoc goi tat
12 Mp_gpham). Ta tién hanh thyc hién phép
thong ké dbi v6i 1 mau quan sat 1a gia tri sai sO
Mp _tdo so v6i gia tri Mp_qpham da biét. Voi
“gia thuyét dat ra 1a Mp_tdo va Mp_qpham la
bang nhau”

3.2.1 Khu do ty 1¢ 1/1000 khu ddt ddn cu va

vuion xen ké

Qua két qua théng ké cho thiy t=2,80
voi p=0.005<0.05. Nhu viy ta bac bo gia
thuyét dat ra ban dau va két luan rang gia tri
sai s6 Mp_tdo khac Mp_qgpham.

Cu thé sai sb vi tri diém trung binh Mp
thuc do bang 0.428 m. Sai s trung binh vi tri
diém cho phép trong quy pham 1a 0.225 m.
Nhu vy sai s6 vi tri diém trung binh khu do ty
1& 1/1000 1a 16n hon so véi sai s6 vi tri diém

trong quy pham thanh 1ap ban dd dia chinh.
(Cu thé xem Bang 2)

3.2.2 Khu do ty 1¢ 1/2000 khu ddt vieon

Qua két qua thdng ké cho thiy t= -25.90
véi p=0.000<0.05. Nhu vady ta bac bo gia
thuyét dit ra ban dau va két luan rang gia tri
sai s6 Mp_tdo khac Mp_gpham.

Cu thé sai s6 vi tri diém trung binh Mp
thuc do bang 0.136 m. Sai sé trung binh vi tri
diém cho phép trong quy pham la 0.450 m.
Nhu vay sai s6 vi tri diém trung binh khu do ty
1& 1/2000 vudn 1a nhé hon so voi sai s vi tri
diém trong quy pham thanh lap ban dd dia
chinh. (Cy thé xem Bang 2)

3.2.3 Khu do ty 1é 1/2000 khu ddt trong lia

Qua két qua thdng ké cho thdy t=-37.70
voi p=0.000<0.05. Nhu vay ta bac bd gia
thuyét dat ra ban dau va két luan ring gia tri
sai s6 Mp_tdo khac Mp_qgpham.

Cu thé sai s6 vi tri diém trung binh Mp
thuc do bang 0.145 m. Sai s6 trung binh vi tri
diém cho phép trong quy pham 1a 0.450 m.
Nhu vay sai s6 vi tri diém trung binh khu do ty
1& 1/2000 lta la nhé hon so véi sai sb vi tri
diém trong quy pham thanh lap ban d6 dia
chinh. (Cu thé xem Bang 2)

Bing 2: Téng hop két qui so sanh gia tri sai s6 vi tri diém trung binh Mp_tdo va Mp-qpham ciia cic khu do

Khu do (ty 1€ do) Mp_tdo (m) Mp_gpham (m) Do léch chuan (m)

1/1000 0.428 0.225 1.126
1/2000 vuon 0.136 0.450 0.124
1/2000 lua 0.145 0.450 0.177




3.3 So sanh thoi gian, nhdn lyc va hiéu qua
kinh te

Qua két qua so sanh hiéu qua vé k¥
thuat ¢ trén gitta phuong phap do st dung
GPS dong va may toan dac dién tir phuc vu
do vé& thanh lap ban do ty 1& 1/1000 cho thiy
sai 86 vi tri diém trung binh Mp vuot 16n hon
so voi gia tri sai sb vi tri diém trung binh Mp
ma quy pham quy dinh 0.428 m/0.225 m. Vi
vay phuong phap do sit dung GPS dong phuc
vu do v€ thanh 1ap ban dd dia chinh ty 1€
1/1000 1 khong dap tmg vé mit k¥ thuat. Do
d6 tac gia khong tién hanh so sanh thém cac
chi tiéu tiép theo nhu thoi gian, nhan lyc va
hiéu qua kinh té.

Qua két qua nhur so sanh hiéu qua vé k¥
thuét ¢ trén gitra phuong phap do st dung GPS
dong va may toan dac dién ti phuc vu do vé
thanh 1ap ban do ty 1& 1/2000 ca khu dat vuon
va dat trong laa cho thdy sai sé vi tri diém
trung binh Mp nho hon so vé6i gia trj sai sb vi
tri diém trung binh Mp ma quy pham quy dinh
0.136, 0.145 m/0.450 m. Nhu vay phuong
phap do stt dung GPS dong phuc vu do vé
thanh 1ap ban d6 dia chinh 1/2000 dap ung
dugc yéu cau vé mit k¥ thuat. Vi vay tac gia
tién hanh so sanh cac chi tiéu tiép theo nhu
thoi gian, nhan lyc va hiéu qua kinh té.

3.3.1 Thoi gian thuc thi thuc dia

- Két qua do cho toa do diém can do tirc
thi. Thudng thi chi can khoang 30” s& cho két
qua toa do diém can do d6i véi nhiing diém
tréng va c6 mat do che phu thip.

- Str dung may thu GPS c6 b phat song
radio. Thoi gian thi céng dugc rut ngan. Véi
kha ning do chi tiét & khoang cach kha 1om,
tram may it phai duy chuyén nén toc dg do
nhanh do chi phu thudc vao kha ning tiép can
diém do cua ngudi do ma théi. Véi mt may
do nguoi do co thé dat dén con sé 600 dén 700
diém trén mot ngay lao dong khi do v& ban d6
dia chinh ty 1¢ 16n ¢ ving quang dang, dong
rudng trong va thoi tiét tot.

- Pham vi do cila mét tram may tuong
doi rong tuy thudc vao cong suat ciia may phat
song Radio. Néu sir dung GPS-RTK thu phat
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song radio thi tam phu séng khoang 3-5 km,
neu bo tri thém tram trung gian thi tam phu
song cao hon khoang 5-10 km.

- Gia tri toa do cua dir}h thtra duogc thu
truc tiép tai thuc dia khong can phai tinh toan
ndi nghiép.

3.3.2 Nhan lwc thyc thi thuc dia

- Nhan luc bé tri cho timg t6 do it. Néu
khu vuce can do di chuyén thuan loi chi can b
tri mdi t6 do mot ngudi 1a c6 thé tién hanh do
duoc. V&i mot tram tinh c6 thé 1am viée véi
nhidu tram dong, khong can dén nguoi di
guong, ghi s6, v& so dd va phat trién tram may.

3.3.3 Hiéu qua kinh té

- Do viéc do dac, luu s6 liéu do mot
cach ty dong nén da giam toi da anh hudng ciia
sai s& do nguoi do dén két qua do, do tin cay
cta s liéu do duoc nang cao ca vé dinh tinh
(tinh chat diém do) va dinh luong (toa do).
Viéc thu nhap tinh chit diém do dugc tién
hanh bang viéc ma hoa diém do truc tiép nén
rat cu the 1t sai sot. Didu nay rat quan trong
khi xir Iy s6 liéu trén phan mém do vé& ban do6
sb tur dong.

- Khong can 1ap lu6i khdng ché do vé
khi st dung k¥ thuat do GPS dong do vé ban
d6 ty 18 16n, vé kinh phi giam kha 16n, thém
vao viéc giam tdi da nhan cong, giam thoi gian
thi cong thyc dia, tang chét lugng do vE.

Qua thyc té kiém ching cho thdy ring
khi sir dung phuong phap do GPS - RTK dbi
v6i khu do ban db ty 1& 1/2000 1a vuon cdy va
dat trong lua thi thoi gian do dac thuc dia dugc
rt ngan va s6 lwong nhan lyc trén to do it hon.
Cu thé dbi v6i khu do ty 1& 1/2000 vé6i sb
luong diém do gan 500 diém sir dung phuong
phap GPS-RTK chi mit 02 ngay véi 03 ky
thuat vién va cling trong tu nhu sb lugng diém
trén st dung phuong phap toan dac phai mat
t61 06 ngay voi 03 k¥ thuat vién. Nhu vay qua
kiém chimg thuc té gitra hai phuong phap co
thé két luan rang phuong phéap do sir dung GPS
dong trong do v& ban d6 dia chinh thoi gian do
thuc dia chi bé’lng 1/3 va nhan luc bé’lng 1/2 so
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voi phuong phap do sir dung may toan dac
dién ta. (Cy thé xem Bang 3)

Qua thuc té kiém chung cho thiy ring ¢
khu do ty 1€ 1/1000, khu vuc c6 mat do che
pht cao str dung phuong phap do GPS-RTK c6
thé két hd tro cho phuong phap do bang may
toan dac dién tir trong cong doan xdy dung
mang lu6i khéng ché do v&, voi phuong phap
nay s& gitp giam dang ké thoi gian thi cong
thyc dia va d6 chinh xac cua mang ludi cling
dugc nang cao.

V6i nhitng wu thé vé d6 chinh xac cia
sb liéu, thoi gian thyc thi thyc dia duoc rat
ngén va chi phi phai tra cho nhén Iyc it cho
thiy s dung phuong phap do GPS dong dat
hiéu qua kinh té hon so v6i phuong phép toan
dac dién tu. Tuy chi phi dau tu cho thiét bi
GPS cao hon nhung d& canh tranh véi cac
cong ty khac trong cung linh vuc va c6 duoc
cac du 4n do dac 16n thi viéc du tu trén 1a can
thiét.

Bing 3: So sanh tong vé thoi gian, nhan lyc va kinh phi khu do 1/2000

Hang Po GPS dong Po toan dac dién tir
muc ey
' S6 Thoi Nhan Diéntich Kinhphi Sédiém Thoi Nhan DM HCh  yiih phi
diém gian  lwec mia gian luc
mia
(ngdy)  (nguoi) (ha) (ngay) (ngdy)  (nguoi) (ha) (dong/ha)
bo ludi 29 02 03 82.352 1,201.538 29 04 03  82.352 1,522,359
Do chi 469 02 03 82.352 1,201.538 469 06 03  82.352 20,887.094
tiét
1/2000

(Can ctr tinh kinh phi dwa vao Quyét dinh s6 10/2008/QD-BTNMT ngay 18 thang 12 nam 2008 vé viéc ban hanh
dinh murc kinh té - k¥ thuat do dac 1ap ban dd dia chinh, dang ky quyén str dung dét, 1ap hd so dia chinh, cip gidy
chimg nhén quyén sir dung dat; Nghi dinh 205/2004/ND-CP ngay 14 thang 12 nam 2004 quy dinh hé thong
thang luong, bang lwong va ché d6 phu cap lwong trong cac cong ty nha nudc)
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3.4 Panh gia hai phwong phap do

3.4.1 Tinh hiéu qua vée mdt kV thudt cua
phuong phdp do GPS-RTK so voi quy pham
thanh ldp ban do dia chinh nam 2008

3.4.1.1 Khu do ty l¢é 1/1000 khu dan cu vuon
xen ké

Tir két qua so sanh sai sé vi tri diém
trung binh Mp thue do (Mp_tdo) voi gia tri Mp
d3 biét (Mp_gpham) & trén cho ta thiy sai s6 vi
tri diém trung binh Mp thuc do 0.428 m, sai sO
vi tri diém cho phép Mp trong quy pham la
0.225m. Vi vy phuong phap do st dung GPS
dong phuc vu do v& thanh l4p ban db dia chinh
ty 1& 1/1000 1a khong dap ung vé mat k¥ thuat.

3.4.1.2 Khu do ty l¢ 1/2000 khu dat vuon va
ddt trong lua

Tir két qua so sanh sai sé vi tri diém
trung binh Mp_tdo véi gia tri Mp_gpham da
biét & trén cho ta thiy dbi véi khu do ty 18
1/2000 cho ca khu do dat vuon va dit rudng
laa thay rang sai so khu do ty 1¢ 1/2000 la nhé
hon so véi sai s6 quy pham thanh 1ap ban d6
dia chinh cho phép. Vay phuong phap do s
dung cong nghé GPS-RTK trong thanh 1ap ban
dd dia chinh khu do ty 1& 1/2000 dap tng t6t
d6 chinh xac vé mat k¥ thuat.

Do d6 tac gia tiép tuc déanh gia thém cac
chi tiéu tiép theo nhu thoi gian, nhan luc va
hiéu qua kinh té.

3.4.2 Hiéu qua vé thoi gian

Qua so sanh hiéu vé thoi gian do vé
thyc dia gilta hai phuong phap do st dung
GPS dong va toan dac dién to & trén cho ta
thiy phuong phap do dac thanh 1ap ban do dia
chinh st dung GPS ddng thoi gian do thuc dia
dugce rut ngin do cong doan thanh lap ludi
khdng ché do v& don gian hon, kha niang do chi
tiét & khoang cach kha 16n, tram mady it phai
duy chuyén nén téc do do nhanh do chi phu
thudc vao kha nang tiép can diém do cua nguoi
do.

3.4.3 Hiéu qua nhan luc

Véi mét tram tinh ¢6 thé lam viéc véi
nhiéu tram do di dong, khong can dén nguoi di
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guong, ghi sb, v& so d6 va phat triém tram
may.., do vay s6 lugng nhan lyc cling nhu chi
phi vé nhdn lyc giam nhidu so véi phuong
phap do dac truyén thong.

3.4.4 Hiéu qua Kinh té

Két qua tinh chi phi dugc trinh bay tai
Bang 3 cho thay tmg dung cong nghé GPS
dong trong do v& thanh 1ap ban do dia chinh ty
1¢ 16n dem lai hiéu qua kinh té rit cao,... vi
vy vé kinh phi giam kha Ién, thém vao viéc
giam toi da nhan cong, giam thoi gian thi cong
thuc dia, tang chét lugng do v€. Theo Vii Tién
Quang (2002) da chung minh thoi gian do thuc
dia chi bang 1/3, chi phi nhéan lyc chi bang 1/2
so v6i 2 don vi khac sir dung cong nghé do vé
truyén théng thuc hién ciing mot khdi lugng
cong viéc.

4 KET LUAN VA PE XUAT
4.1 Két lugn

- Pbi v6i khu do ty 18 1/1000 qua két
qua so sanh va danh gia ¢ trén cho ta thay viéc
sir dung GPS dong trong do v& thanh 1ap ban
d6 dia chinh khong dép ting duogc higu qua vé
mat k¥ thuat so v6i quy pham thanh 1ap ban do
dia chinh nam 2008 do B6 Tai nguyén va Moéi
truong quy dinh;

Tuy nhién véi nhiing phuong an do vé
ban dd dia chinh ty 1€ 16m thude céac khu vyce co
mat do che phu cao sir dung cong nghé truyén
thong nén tmg dung céng nghé GPS dong dé
thanh 1ap lu6i khdng ché do v& s& dat hiéu qua
cao vi loai bo dugc cong doan xdy dung hé
théng dudng chuyén lién tyc giira cac diém toa
d6 hang cao.

- Khu do ty 1€ 1/2000 cho cad vuon va
dat trong lua qua két qua so sanh va danh gia ¢
trén cho ta thay viéc sir dung GPS dong trong
do v€ thanh 1ap ban dd dia chinh dat dugc do
chinh xac so véi viéc sit dung phuong phap
truyén thng trong do vé ban thanh 1ap ban do6
ty 18 16n. Pong thoi dap ung dwoc hiéu qua vé
mat k¥ thuat so v6i quy pham thanh 1ap ban do
dia chinh nam 2008 do B§ Tai nguyén va Moi
truong quy dinh;
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Ngoai viéc dap ung dugc hi€u qua ky
thuat thi viéc ung dung phuong phap do su
dung GPS dong trong do v& ban d6 dia chinh
con thé hién duoc nhiing uu diém vuot troi so
v6i phuong phéap do vé ban do dia chinh truyén
thong nhu:

+ Thoi gian do thyc dia dugc rut ngén;

+ St dung nhan lyc it hon vi viy gidm
duoc chi phi phai tra cho nhan luc do thuc dia;

+ Pat dugc hiéu qua kinh té cao do tinh
uu viét cua cong nghé, thoi gian thi cong duoc
rGt ngan va giam tdi da nhan luc.

4.2 Kién nghi

- Trong diéu kién nudc ta dat nong
nghiép chiém dién tich 16n da phan ban d6
chuwa duoc do v& chinh quy nén kién nghi 4p
dung cong nghé¢ GPS ndi chung va cong nghé
GPS dong néi riéng dé thanh 1ap luéi khong
ché va do dac chi tiét thanh lap ban do dia
chinh ty 1€ 1on.

- Can trién khai nghién ctru ung dung
két qua cua phuong phap do st dung GPS
dong két n01 v6i nhimg phan mém chuyén
dung két ndi dir liéu dé co thé truy xut, quan
1y va cap nhat nhitng thay d6i theo huéng hién
dai hoa.

TAI LIEU THAM KHAO

1. Bo Tai nguyén va Moi truong, 2008. Quy pham
thanh lap bdan do dia chinh ty 1¢ 1:200, 1:500,
1:1000, 1:2000, 1:5000 va 1:10000. Ha Ngi.

2. Bg Tai nguyén va Moi truong, 2008. Quyét dinh
50 10/2008/0D-BTNMT ngay 18 thang 12 nam
2008. Ha Noi.

3. Chinh phu, 2004. Nghi dinh 205/2004/ND-CP
ngay 14 thang 12 nam 2004. Ha Ngi.

4. Pham Vong Thanh, 2002. Ung dung GPS déng
trong céng tac do vé ban do dia hinh ¢ nude ta, dé
tai cdp bo. Bo Tai nguyén va Moi triwong. Ha Ngi.
5. Vi Tién Quang, 2002. Cong nghé GPS déng va
kha ndng ving dung trong céng tac do vé ban do ty
I¢ lon tai Viét Nam, Lugn van Thac ST ky thudt.
Truong Pai hoc Mo -Dia chat.

6. Wakker, W.J., P. van der Molen, and C. Lemmen,
2003. Land registration and cadastre in the
Netherlands, and the role of cadastral boundaries:
the application of GPS technology in the survey of

cadastral boundaries. Geospatial Engine, 5(1): p.
3-10.

Hinh1: May GPS_RTK 2 tin s6 gdbm may Base va Rover dang thu thép sb liéu
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CONG NGHE WEBGIS UNG DUNG TRONG QUAN LY TIEN PQ XUONG GIONG
VA TINH HiNH DICH HAI TINH AN GIANG
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! BM. Tai nguyén Pat dai, Khoa MT&TNTN, PH Can Tho, 2 Chi cuc Bdo Vé Thue Vit tinh An Giang
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Ngay nhan:
Ngay chap nhdn:

Title:

WebGlIS technology for
management of sowing
progress and pest warning on
rice crop at An Giang
province

Tir khoa:
PostGIS, quan ly dich hai,
tien do xuong giong, WebGIS

Keywords:
PostGIS, pest management,
sowing progress, WebGIS

ABSTRACT

A WebGIS system has built for more effectively managing and sharing
information of sowing progress and pest warning on rice crop in the Plant
protection department of An Giang province. In addition, the Website
combined with MODIS image interpretation results and the survey data
weekly can show the sowing progress maps, growth stage, yield, area of each
subregion farming, the current pest maps and pest warning maps on rice
updated by 8 days. Users can also view and query farming techniques and
lookup pest diagnostic in true field and effective prevention..

TOM TAT

Gidi phap cong nghé WebGlIS dwoc umg dung trong quan Iy, chia sé thong tin
tinh hinh xuéng giong va canh bdo dich hai trén lia phuc vu cho céng tac
bao vé thuc vit ¢ tinh An Giang did mang nhiéu hiéu qua thiét thuc. WebGIS
két hop véi két qua gidi dodn anh MODIS va diéu tra dich hai hang tudn da
cho phép xdy dung ban do truc tuyen vé tién d¢ xuong glong, dién tich canh
tac, thu hoach, dién tich tirng tieu ving canh tac va ban do hién trang nhiém
dich hai hang tuan va ddc biét la ban do ban do canh bdo dich hai trong timg
giai doan sinh truéng trén lia. Ngodi ra, nguoi dan ciing cé thé tra ciu ky
thudt canh tdc va thwe hién chan dodn dich hai dang xdy ra trén dong rugng

va bién phap phong tri hiéu qua.

1 GIOI THIEU

Thong qua ngudn dit lidu va cac chirc ning
cua GIS, cong nghé¢ WebGIS s€ 1a mdt giai
phap hiru hiéu dé truyén tai thong tin trong linh
vyc nong nghiép dén moi ngudi (Huang &
Wang, 2011). Giai phap cong nghé¢ WebGIS dé
quan ly va cung cap thong tin tinh hinh xudng
giong va canh bao dich hai phuc vu cho cong
tac bao vé thyc vat & dia phuong s& mang nhiéu
hiéu qua thiét thuc. Véi nghién ctu giai doan
anh MODIS da xac dinh thoi gian xubng gidng
va dua ra canh bao dich bénh gay hai trén lua
trong tung giai doan sinh truong (VO Quang
Minh et al,, 2013). Tir d6 cho thdy kha ning két
hop cong nghé¢ WebGIS dé quan ly dir liéu voi
két qua gidi doan anh MODIS nham cung cap
cac ban d6 truc tuyén vé tién do xubng gidng
song song voi canh bao dich hai trong tirmg giai
doan. Ngoai ra, ngudi dung dan ciing c6 thé tra
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ctru k¥ thudt canh tac va thuc hién chan doan
dich hai dang dién ra trén dong rudng va bién
phép phong tri hi¢u qua.

2 PHUONG PHAP NGHIEN CU'U
2.1 Phuong tién thuc hién

Céc phan mém tmg dung: Microsoft Visual
Studio.NET c6 tich hop ngdén ngit 1dp trinh
VB.NET, C#; hé quan tri CSDL
PostgreSQL/PostGIS, thu vién GIS ngudn md
SharpMap.NET dugc st dung dé xay dung may
chu dich vu web ban do (web map service). HE
thong sir dung SharpMap dé phat trién trong s6
cac map server khac do cong nghé nay duoc
xdy dung trén nén .NET c6 thé tich hop vao hé
thong quan 1y dit liéu mot cach hiéu qua, linh
dong, viéc 1ap trinh truy van két hop dit liu
thudc tinh va dir liéu khong gian nhanh chong
nhd vao cong nghé két ndi co so dit licu
ADO.NET do d6 phu hop cho xdy dung hé
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thdng quan 1y dir liéu tich hop ban d6 cua Chi
cuc Bao vé€ thyc vat An Giang.

Dir li€u dugc st dung bao gém: ban do céc
don vi hanh chinh, ban dd tiéu vung canh tac,
ban d6 hién trang céac tra lta giai doan tir anh
MODIS ¢ tinh An Giang; dir li€u dich hai, dit
liéu xudng gidng, thu hoach thu thap hang tuin
tir Chi Cuc Béo vé€ thuc vat An Giang.

2.2 Phuwong phap nghién ciru
2.2.1 Thu thép va gidi dodn dnh vién tham

Dit liéu duoc tap hop va thu thép tir chi cuc
bao v¢ Thyc vat An Giang bao gém sb liéu vé
dich hai, xudng giéng va thu hoach. Bén canh
d6 dir liéu anh vién tham MODIS dugc tai mién
phi tr trang web: http://reverb.echo.nasa.gov
ctia Tong cuc dia chit Hoa Ky (USGS, NASA)
theo chu ky 8 ngay/lan dé giai doan xic dinh
hién trang cic tra lua. St dung phin mém
Maplnfo dé bién tap dir liéu thudc tinh cac 16p
ban dd giai doan anh.

Phuong phap xu 1y anh vién thim bao gom:

- Hiéu chinh anh (Image corection and geo-
referencing): Anh sau khi duoc thu thap cé toa
do theo h¢ kinh/vi d6 (longitude/latitude), tién
hanh hiéu chinh toa d9, nan chinh hinh hoc.
Tién hanh hiéu chinh anh biang coéng cu
Map/Registration trong phan mém ENVI.

- Cat, che anh (Image resizing and masking):
Nham va gi6i han ving nghién ctru. Tién hanh
cit vung nghién ctu bang cong cu Basic
Tools/Resize Data, viéc che anh br:ing cong cu
Basic Tools/Masking trong phan mém ENVI.

- Tao anh chi s6 thuc vt (NDVI Normalized
Difference Vegetation Index) va tao chudi anh
chi sé thuc vat da thoi gian: Anh chi sb thuc
vat (NDVI) ding dé theo doi tinh trang sinh
truong cia cdy laa trén dong da thoi gian theo
chu ky 8 ngay/lan. Theo Tucker e al. (1979)
NDVI dugc tinh theo cong thirc

NIR — RED
NIR + RED

NDVI =
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Trong d6 NIR la gia tri phd phan xa cua
kénh can hong ngoai va RED la phd phan xa
cua kénh do.

Tién hanh tao anh NDVI bang cong cu
Transform/NDVI va tao chudi anh NDVI da
thoi gian bang cong cu File/Save file as/ENVI
Standard trong phan mém ENVIL.

- Xdc dinh khoang tri s6 NDVI cho cac logi doi
twong gidi dodn: Dua trén két qua nghién ciu
cua Parida, B. R. et al. (2008) trong viéc xac
dinh khoang dao dong NDVI cho mét sb6 dbi
tuong nhu Bang 1, tién hanh thuc hién phan
nhom d6i tuong dua trén sy phan 1ap cta gia tri
NDVI.

Biing 1: Khoéng gia tri NDVI dugc sir dung dé
phén loai st dung dat

Khoing bién dong Loai

0,74 >NDVI> 0,74 Rung

0,74 >NDVI> 0,46 Cay mua vu ¢6 tudi

0,46 >NDVI> 0,20 Cay mua vy nudc
troi

0,20 >NDVI> 0,15 Dit hoang

0,15 >NDVI> 0,05 Dit trong

0,05 >NDVI> 0,001 Dét 1am mubi

0,001 > NDVI> -1,00 Nude

2.2.2 Xay dung co so di liéu thugc tinh va
khong gian

Thiét 1ap mot co so dir liéu trong hé quan tri
co so dit liéu PostGreSQL/PostGIS dé luu trit
va quan ly toan by CSDL thugc tinh va khong
gian vé tién d6 xubng gidng va dich hai.

2.2.3 Xay dung cac ung dung GIS tich hop
trén Web

Théng qua ngdn ngilt 1ap trinh VB.NET va
C# trong moi truong ASP.NET xay dung hé
thong quan ly dir liéu thude tinh tich hop ban dd
vé tinh hinh xubng gidng va quan 1y dich hai
trén lta ¢ tinh An Giang.

3 KET QUA VA THAO LUAN
3.1 M0 hinh hoat djng ciia h¢ thong

Hé thong WebGIS dugc thiét ké xay dung
nham phuc vu cong tac quan ly dir liéu cua chi
cuc va cung cip thong tin xuong gibdng, dich hai
cho nguoi dan. M6 hinh hé thong duoc t6 chirc
nhu Hinh 1 gdm 3 nhém nguoi dung:
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- Nhéom quan 1y dir li¢u & chi cuc ¢6 nhiém
vu thu thap ban dd vién tham, giai doan, kiém
tra thyc dia, sau d6 chuyén két qua giai doan
vao may cha web cua chi cuc & dia chi
http://chicucbvtvangiang.gov.vn.

- Nhom nguoi dung tir cac Tram bao vé thuc
vat cac huyén thi c6 nhiém vu cip nhat dir licu
tinh hinh xuong giong va dich hai & dia phuong

Tram BVTV
Giai doan anh Vién Tham,
xd@y duyng ban do tra lua

Chi cuc BVTV

Ap nhét bén d& -Truy xust

=

ap nhat — Truy xudt

vao hé thdng, truy xuét dit liéu theo bao biéu
duoc thiét ké san khi can.

- Nhom nguoi ding khac bao gom ngudi
noéng dan truy xudt ban do tinh hinh xudng
gidng va canh bao dich hai, tra ctru thong tin
chéan doan dich hai trén lua.

Dir lidu digu tra xudng giong,
dich hai tudn cac Tram BVTV

chicuchvtvangiang.gov.vn

Hinh 1: M hinh hoat d9ng ciia hé thong

3.2 Xay dung co sé dir li€u

Tu nguén dit liéu thudc tinh va ban dd thu
thap dugc tu don vi, tién hanh phan tich co s¢
dit liéu cua hé thdng theo mo hinh Thuc thé két
hop nhu Hinh 2. Trong dé cac thuc thé Xa,
huyén la cac thuc thé chtra thudc tinh khong
gian.

Méi két hop Ban d tra Ita gdm thudc tinh
1a cac vung biéu dién céc tra lta duoc tach theo
don vi hanh chinh huyén dé phuc vu cho quan
ly, théng ké. Mdi két hop Ban dd tra laa ciing
duoc st dung nhu mét thuc thé tham gia trong
mbi két hop tao Ban dd canh bao dich hai cung
v6i mbi két hop Nhidm dich hai. Mbi két hop
nhiém dich hai cung cung cép thong tin vé mat
s6, ty 1& bénh dé két hop véi dit liéu cac tra laa
nham xay dyng nén ban db canh bao dich hai.
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Déi véi dit liéu diéu tra tir cac Tram Béo vé
thuc vat. Méi két hop Nhiém dich hai luu trit
cac thong tin didu tra vé tinh hinh dich hai tai
cac xa trong mot dot diéu tra 7 ngay.

Ngoai ra m6 hinh con thé hién cac mdi két hop
vé ké hoach xuong gidng, dién tich thu hoach,
dién tich xudng giéng giita cac thyuc thé xa va
dot diéu tra.

Ttr m6 hinh phan tich va ngudn ban d6 s6 vé
tién do canh tac laa, co s& dit liéu ctia hé thé)ng
dugc thiét ké tich hop gitra di liéu ban d6 va dir
liéu thudc tinh trén cung hé quan tri co so dir
liéu POSTGIS..
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NGAY (1) A dé tra Ban do
. \ia canh béo
o Ngay
(1.n)
XA HUYEN
(1.1) 1. (1.1)
o Maxa o Ma huvén
o Ten xd Ly, o Tén huyén DICH HAI
o Diéntich f1q) o The_geom o Ma dich hai
o The_gem:u o Tén diCh hﬂi
| I:lﬂ} o Hiﬂh
Voo (1.1) :
- / \ TEN CAY
VU (L) Nhiém (Ln)
- dich hai o Ma cay
o Ténvu o Tén cay
_ ’[.l:n} (L.m)
DOT DIEU TRA NAM

o Dot diéu tra o MNam

Hinh 2: Phin tich co s& dir li¢u quan 1y ban d6 xudng gidng va dich hai

3.3 Churc ning ciia trang WebGIS

Chi tiét cac chire nang cua h¢ théng WebGIS
duogc thiet ké nhu so @6 Hinh 3 gdm hai nhém
chtrc nang chinh nhu sau:

+ Nhom khai thac thong tin: Gom céc chirc
nang cho phep ngudi dung khai thac thong tin
truc tlep truy xuat, tra ctru ban do chuyén de:
ban dd cac tra lua theo thodi gian, ban dd canh
bao dich hai, ban d6 hién trang nhidm cac dbi
tuong dich hai. Cung cdp chutc ning cho can bo
¢ cac Tram truy xuat, tim kiém dir liéu xuéng
gidng va dich hai va xem céc thong ké & huyén
minh quan 1y. Ngoai ra h¢ thong cung cip cic
chtrc ning cho nguoi nong dan tra ciru va chan
doan dich hai trén la cia minh dua vao d6
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chiéu hinh anh véi ngan hang hinh anh va chuc
nang chan doan dich hai dugc thiét ké trén hé
thong.

+ Nhom quan trj h¢ thong Cho phep ngudi
quan tri hé théng cap nhat két qua ban do cac
tra l0a giai doan tir anh, quéan 1y va truy xuat dir
liéu diéu tra Xuéng giéng, dich hai, thu hoach tur
cac tram BVTV ¢ dia phuong thu thap tr thuc
té ngoai dong; ngudi quan tri cling quan 1y tin
turc dang tai trén trang web; thu thap di liéu
chan doan vé dich hai ma ngudi noéng dan da
cap nhat trong qua trinh cung cip thong tin
chan doan; doc duoc cac thong tin gop ¥ va thu
nhap cac cau hoi ngudi dan da dit ra dé tra 10i
cho nguoi dan.
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hai = Quan 1y quyen dang
= Dién tich tirtng nhap
GD sinh tnréng = Ding xuat

l l |

!

Két thiic

Hinh 3: So' 6 mé ta chirc ning website

Trang ban db canh tac lta theo tiéu ving

3.4 Két qua xay dung hé thong WebGIS
3.4.1 Ban do canh tic lia theo tiéu viing

t6 mot mau theo khoang gia tri twong tng. Ban
d6 dugc t6 mau theo 8 cap mau twong ing voi 8
cap dién tich canh tac cua tiéu vung. H¢ thong

gitip cho nha quan 1y nhanh chong nim dugc
tinh hinh gieo sa & cac dia phuong, di¢én tich
canh tac cua timg tiéu ving & cac xa trong tinh
tai timg thoi diém. Mdi khoang dién tich duoc

chi trich ra phan ban do cua huyén dugc yéu
cau ra dang anh nén cai thién toc do truyen.

[I'S: Dién tich canh tac

:S<=0

I : 500- 5 <=1000

| 2 Chp huydn O Cdp xi -
Chon huyén: | CHO MO = 1)‘Chon r;ap ~
Chym x&: hanh chinh
Ngay xuéng |/ 0, v|
gong:
Nam 2011 w . ’: -
Vu Biing ¥usn ] 1\2)332L 9‘1;.&..“&
- cuu dir liéu
| Xem ban da 11)[;:honth"
S tra iy

:0< 8§ <= 200
£ 200< § <= 400 A
I 400 5 <- 600 ii)Cht dan mau
theo dién tich
N : 600+ 5 <=g00

BAN PO SAN XUAT LUA THEO TIEU VUNG TINH AN GIANG

O Todn man kinh O Phing 0 O Thunhi & i chuyen

.....

CAN THO

I - :oo0- 5 <=1200

Hinh 4: Trang bin dé dién tich san xuét lua theo tiéu ving

179



HOoi thao toan quéc vé CNTT nam 2013 — Truong Pai hoc Can Tho

3.4.2 Ban do tién d xuong giong

Trang ban d6 tién d6 xudng gidng ngudi
dung nim dugc tién do xudng gidng cia toan
tinh, huyén. Ban d6 & Hinh 5 duoc phia Server
xtt 1y chuyén dang anh PNG c6 kich thudc
800x500 pixel, trong d6 mdi tra laa dugce phan

biét voi nhau bang cach t6 cic mau riéng.
Twong Ung mdi mau trén ban do két qua
xudng gidng s& duoc v& mau theo chi dan da
dugc dinh sin gém: Ma, dé nhanh, dong tro,
chin, thu hoach.

Chon bin d6 theo ngay

© Ban db tién d6 xuéng giéng

BAN DO TIEN PO XUONG GIONG TINH AN GIANG
) Toan man hinh (' Phong to  Thu nhé © Di chuyén

) Ban dé cinh bao dich hai
Ngay 08/11/2012

Kem dir lidgu

Giai dogn Mg
[0 Giai dogn Dé nhinh
[T Giai dogn ong tr
I Gixi dogn Tré chin

Giai doan Thu hoach

CAMPUCHIA

Bit tring
Dit s dung khic

eicrz fig guudrtg cdo

KIEN GIANG

CAN THO

Hinh 5: Giao dién ban db tién d¢ xudng giéng tinh An Giang

3.4.3 Ban do canh bdo dich hai

Ban do canh bao dich hai (Hinh 6) duoc thiét
ké trén co s& sir dung ban db tra laa, tinh toan
dién tién tra lga trong 7 ngay t6i dong thoi két
hop voi dir liéu diéu tra tinh hinh nhi®m dich

hai thyc té thyc té trén ruong cho cac tra lua va
gidng lta dai dién nhim dua ra canh bao vé
kha nang x4y ra dich hai trén tirng tra lia trong
tinh.

Chon bin db theo ngay

© Bin d6 tién d6 xuéng giéng

@ Bin d6 cdnh bio dich hai

BAN PO CANH BAO DICH HAI TREN LUA TINH AN GIANG

) Toan man hinh * Phéng to () Thu nhé © Di chuyén

Ngay 08/11/2012 B

Xem dib ligu

CAMPUCHIA
Oc buu vang. chugt

[ fiocimnami
Chust

Sau cudn i, Pao 6n, Nhén
gié, Vang la

— 1 cudn L. g0 an o
béng, Nhén gié, Chudt

I =
c bang.

Pt wéng
Dit siv dung khic

=Verr /e, edrrg cAS -
cog <4 KIEN GIANG

CAN THO

Hinh 6: Giao di¢n trang cinh bao dich hai trén lia Tinh An Giang
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Hoi tha
3.4.4 Ban dé hién trang diéu tra dich hai
Trang ban d6 dich hai cung cdp cho ngudi
dung cac cap nhiém cuia ting loai dich hai trén

ting loai cdy trong theo niam va theo dot diéu
tra cua cac tram bao vé thyc vét ¢ dia phuong.

o toan quéc vé CNTT nam 2013 — Triong Pai hoc Can Tho

d6i twong duoc biéu dién theo 3 cip: Nhe, trung
binh, ndng v&i mat d¢ sdu va ty 1€ bénh cua
timg cip cho ting ddi duong dich hai theo quy
dinh cta Cuc Bao vé thuc vat.

PO FHAN BO DICH HAI TINH AN GIANG
ok min himb O Phong to O Thie mbsé 0 D chuyen

TRUY VAN DU LIEU i)Chon thong BAN
- r &
Togi cky Lia s0 tra cuu
Chon ndm: 2012 ™
Chon dgt: 20002_25M2 e

1)K ét qua cdc ving
Tén dich hai: Dac &nli (chay 14|~ bi I]_hlérﬂ dich hai
Xem ban do

Chp nhitm dich binh

CAMPUCHIA

Nhidim Nhe
Whifm Trung Binh

N ki Ning

ii) Cédc cip nhiém
dich hai

KIEN GIANG

CAN THO

Hinh 7: Trang xem ban dd hién trang nhiém dich hai

3.4.5 Ban do diéu tra giai doan sinh trieong

T s liéu diéu tra ngay sa thuc té ngoai
ddng theo dot diéu tra thyc t& ngoai dong cua
cac tram bao v€ thuc vat & dia phuong, cho
phép cung cép ban do dién bién giai doan sinh
truong cia lua bang cach so sanh véi cac ngay
trong nam. Dir lidu didu tra thuc té& ding dé

tuong thich trong quan ly dir liéu truyén thng
ctia don vi vira ding dé kiém tra murc d9 tin cay
ctia ban d6 giai doan tir anh vé tinh nham nang
cao do chinh xac giai doan anh dong thoi ding
anh dé kiém tra lai tinh hinh quan 1y ¢ dia
phuong.

) Toan man

Chon nam 2013

[-]

BAN PO DIEU TRA GIAI DOAN SINH TRUGNG TREN LUA TINH AN GIANG

hinh O Phéngte ) Thunhé @ Di chuyén

Dot diéu tra: | 10/05_25/05

[

August, 2013
Tu We Th Fr
30031 1 2
s 7] 8 =
13 1% 15 16
20 21 22 23
27 28 8
304 5 6

Chon ngay: |08/08/2013
4

Su Mo
28
A
11
18
25
1

5 CAMPUCHIA

2
P i

Today: 07/08/2013

[ Giai dogn Ding trd
(Tir 41 dén 60 ngay)
I Gizi doan Trs chin
(Tir 61 dén 85 ngay)
Ciai dogn Thu hogch
(Tir 86 dén 100 ngay)
it trong

rén 100 nga .
w =5 KIEN GIANG

N

\\'4?}2

s

PONG THAP

EHO MO

CAN THO

Hinh 8: Ban db diéu tra giai doan sinh
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3.4.6 Chdn doan dich hai

Phan chan doan dich hai duoc thiét ké giup
nguoi ding c6 thé ddi chiéu vét bénh trén laa
thuc té ngoai ddng véi danh myc dich hai trong
phan chan doan nay c6 bién phap phong trir
ngan chan dich hai kip thoi. Dich hai dugc chia
lam 5 nhém chinh: Con trung hai Iua; bénh do
nam, vi khuan va vi-rat; myén trung hai; nhom
dinh dudng. Nguoi dung thuc hién chin doan

dich hai theo so dd Hinh 9. Pau tién khi nguoi
néng dan phat hién dich hai trén cac by phan
clia cdy laa s& mang miu veé, truy cap vao web
cung cap thong tin va dbi chiéu hinh anh bo
phan bi hai trén web dé duoc chan doan dich
hai. Trang web s& cung cap thong tin dich hai
va bién phap phong tranh cho nguoi tra ctru.

1) Thu miu vét bénh
trén Ita ngoai dong

N

2) Truy cdp vao trang
web chuan doan dich
hai

3) Whip théng
tin canh tac

4y Danh muc dich
hai trén Inia

6)Théng tin chuin
dich hai trén Inia

doan

Hinh 9: So d6 chin do4n dich hai

3.4.7 Nhap liéu diéu tra

Hé thdng cho phép nhéap dir lidu diéu tra
theo mau tur file té)ng hop dit liéu thu thap duoc
ciia Tram. File dit liéu duogc thiét ké theo dinh
dang Excel gom cac di liéu vé tinh hinh dich
hai Ita, tinh hinh xudng giéng, thu hoach, ké

2 THI HAL, 2204/ 2012

Xin Chdo: admin

z

Chuos{Flh

Chon file dit lifu cén nap:

Nap di liju

Lock irc | 13 lemg

Tharhlard s

Diocumarts

49

My Compitar

My Network

hoach cua xa. Chtrc ning nap di liéu tu file
Excel nhim gitp can by dia phuong tiét kiém
thoi gian va thuc hién trén phan mém don gian
va quen thudc cia don vi.

%’[exa'rpl-ez

13 maurhapheu_traml
W) maunhapheu_tramé
) maunhapleu_tramlz
1) maunhapheu_tramiiad

File s masrhapley tramil "I Dpen
Fies of byps - > Cancel
[T Clpsns 2 ved-edy

Hinh 10: Nap dit li¢u diéu tra vao co s& dir liéu ciia hé thong
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3.4.8 Nhdp dir liéu ban do

Hé thong khong xdy duyng chic ning nap
ban d6 s trén giao dién Web ma sir dung cong
cu PostGIS Shapefile and DPF loader cua
PostGIS 1.5 dé két ndi va chuyén file ban d sb
vao co so dit ligu.

Hé¢ thong WebGIS quan 1y danh sach cac
ban db tién d6 xudng gidng di upload trong co
so dit liéu. Do d6 sau khi nap thanh cong ban
d6 s6 méi vao co so dir lidu, nguoi dung phai
dang nhap trang quan trj dé khai bao bd sung
16p ban dd méi vao theo két qua giai doan di
liéu tir anh MODIS va dit dung tén file ban d6

Thoit

Nhiphiéudidutra  Cipnhitkétquigididodndnh  Quinithongtincamhtic  Quiniychuindoindichhai  Quénj béntin

d3 nap vao hé thong. Hinh 11 trinh bay truong
hop cap nhat tén 16p ban dd giai doan ngay
02/02/2012 vao danh muyc ban d6 tién d6 xudng
gidng sau khi di nap file ban d6 dudi dang
Shapefile (ngay02thang02nam2012_region)
vao co so dir liéu cua hé théng.

Ban db dang vecter ¢6 dung luong nhé hon
rat nhidu so voi anh Vién tham. Dung lugng
shapefile khi nap vao CSDL vao khoang 7 Mb
cho toan tinh. Khi truy xuat, hé thong xuat ban
dd ra file anh PNG kich thudc 800x500 pixel
nén khong anh huéng 16n téc 6 dudng truyén.
Gudn 1 ngud diing

& THT NAM, 20/06/2013 Che
Xin Chdo: admin

Nhip ngay hién thi (VD: Ngay 09/052013)

4 KET LUAN

Str dung cong ngh¢ WebGIS de quan ly va
cung cap thong tin tinh hinh xudng gidng va
canh bao dich hai trén 1Ga phuc vu cho cong tac
bao vé thuc vat tai Tinh An Giang gitp tiét
kiém thoi gian va cong sic. Hé thong hd tro
cong viéc cap nhat, luu trit, thong ké, tim kiém
va truy xuit voi khdi lwong 16n dit liéu chuyén
nganh bao vé thuc vat va tr6ng trot mot cach
nhanh chong thong qua modi truong mang
Internet. Nguoi dan co thé tiép can duogc cac
thong tin canh tac lia va nim bat kip thoi cac
bién phap phong trir dich hai.
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Hinh 11: Giao dién cip nhat danh muc ban db tién d xudng giéng
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PHAT HIEN POI TUQNG CHUYEN PONG TRONG ANH THEO THOI GIAN THUC
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Khoa C6ng nghé Théng tin
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100 Hoang Quadc Viét, Ha ngi, Viét Nam

email: tonono79@yahoo.com

V& Xuén Thu
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Thudn An, Binh Duong, Viét Nam
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Thong tin chung:
Ngay nhan:
Ngay chap nhgn:

Title:
Real time moving object
detection

T khoa: )

Phat hi¢n; bam chuyén dong;
dém sé ngueoi di bg; chuyeén
dong trong dnh; thugt toan
Optical Flow; xuz ly anh; thi
giac may tinh.
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ABSTRACT

This research was presents some preliminary results of image processing
application problem moving object detection by Optical Flow algorithm, the
algorithm detects characteristic of the combination data clustering K-means
and assign Hungarian label objects. Some key findings of the research
directions are presented as engineering object motion detection, object count
and estimate the direction of motion of moving objects in real time.

TOM TAT

Bai bao trinh bay mét so két qua bude dau vé xir Iy anh ing dung bai toan
phéat hién doi frong chuyén dong bang thugdt toan Optical Flow, thugt toan
phéat hién diém ddic trung trong dnh két hop phan cum dir lieu K-means va
gdn nhan doi tong bang thugt toan Hungarian. Mét sé két qua chinh cia
hiwrong nghién ciru diege trinh bay nhue: ky thugdt phéat hién déi twong chuyén
déng, dém sé doi teong chuyén dong va wée heong huong di chuyén cia doi
turong theo thoi gian thyc.

1 GIOI THIEU

Hién nay cac nghién ctu phat hién, nhan

Yéu cau chung cua cac két qua nghién ctu da
néu déu hudng téi xir ly vai toc d6 gan tuong

dang, gan nhan déi twong trong anh theo thoi
gian thyc duoc quan tam phat trién nhiéu trong
céc ung dung thuc té nhu hé thdng giao thong
thong minh, hé théng canh bdo an ninh, hé
théng giao tiép nguoi - may thé hé moéi... Trong
d6, cac nghién ctru v& xur ly anh theo thoi gian
thuc cho phép xay dung céc ung dung thuc té
hitu dung nhu robot tracking, phat trién hé
thdng nhan dang ty dong, cac ung dung an
ninh, thdng ké s6 d6i tugng vao ra trong mot
toa nha, hay ngudi tham gia giao thong ...

184

duong véi téc do thu nhan hinh anh cua céc
camera quan sat (tr 15-20 khung hinh/giay), do
d6 nhu cau xay dung céc glal thuat c6 téc do xur
ly cao va tuong thich véi céc thiét bi tinh toan
la hét sirc quan trong va c6 ¥ nghia thiét thyc.
Ciing vi 1y do nay, cac san pham ung dung
trong linh vuc nay khong chi doi hoi cac két
qua ly thuyét chat chg, ma dong thoi ca yéu t6
khai thac hop ly cac cdng nghé tinh toan hién
dai va thiét bi thu nhan tin hiéu téc d6 cao.



Hgi thao toan quac vé CNTT nam 2013 — Trieong Pai hoc Can Tho

Bai toan phat hién ddi twong chuyén dong theo
thoi gian thuc la mot trong nhitng hudng nghién
cliu quan trong cua cac giai phap cho hé thong
phat hién va bam d6i tuong tw dong. Két qua
nghién ctu theo huéng nay cé thé tng dung
trong cac linh vuc nhu: hé théng an ninh, quoc
phong, robot bam ddi twong di chuyén, dém sb
nguoi vao ra trong mot toa nha phuc vu cho
cong tac théng ké tinh toan,...Ngoai ra con ¢
kha ning phét trién tiép thanh cac nghién ciu
c6 gid tri thuc tién cao hon nhu phat hién muc
tiéu xAm pham trai phép, diéu khién giao thong
thong minh...

Mot s6 nhom nghién ctu truc tiép vé phat

hién d6i twong trong nhiéu nim nhu: nhém
nghién cau tai truong dai hoc Oxford
http:/files.is.tue.mpg.de/black/papers/mpi-is-tr-
006.pdf; nhém nghién cuu tai trwong dai hoc
Osaka Japan http://www.wseas.us/e-
library/conferences/2012/VVouliagmeni/ACA/A
CA-07.pdf;...
Cong bd cua cac cdng trinh nghién ciu vé linh
vuc nay cho thiy dé chinh xéac két qua nhan
dang doi tugng kha cao, théng thuong déu trén
90%, tuy nhién day da phan déu la cac két qua
trong diéu kién phong thi nghiém, anh rd nét.
Theo d6, mot sb nghién ciru sir dung hinh anh
thu dugc tir camera thong thuong va tién hanh
bam dbi twong 1a ngudi di bo [2,3,5], sau d6 két
hop sir dung cac ky thuat khac nhau dé phan
cum ddi tuong va deo bam, mic du do chinh
x4c cao nhung déu yéu cau cac ddi tuong
chuyén dong c6 khoang cach véi nhau hoic
khoang cach tir vung quan sét toi camera tuong
ddi gan [5]. Téc @6 xu ly cua cac ung dung nay
bi han ché nhiéu boi téc d6 thu nhan hinh anh
cua camera.

Vé yéu cau ddi tuong chuyén dong, da phan céc
nghién ctru déu yéu cau hinh anh thu nhan & tu
thé gan nhu song song voi mat phang dng kinh
camera.

Do vy, trong noi dung bai bao chdng téi trinh
bay céc két qua nghién ciu vé nhan dang doi
tuong 1a ngudi di bo voi tde do va khoang cach
V6i nhau la twong dbi va duoc trinh bay chi tiét
o phan tiép gdém noi dung sau: phan Il gidi
thiéu vé phuong thirc phat hién diém dic trung
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va miéu ta h¢ thong; phan 111 dé xuat thuat toan
bam va gan nhan cho doi tugng chuyén dong
theo thoi gian thuc ; phan IV phan tich céc két
qua thuc nghiém.

2 PHUONG PHAP NGHIEN CUU

2.1 M6 ta h¢ théng

WE cac L
vector flow kel

Hinh 1: H¢ thong bam déi tweng chuyén dong

Cac budc hpat dong cua chuong trinh dugc
trinh bay tom tat nhu sau:

Bud6ce 1: Thu nhan tin hiéu hinh anh

Viéc thu nhan tin higu ta c6 thé sir dung thu
hinh tir camera tinh du'qg dat co dinh c6 do cao
cach mat quan sat tir 3 dén 5m.

Budc 2: Phét hién diém dic trung trong anh

Pé viéc bam theo dbi tugng dugc chic chan
va chinh xac ta can phai phan tich va chon duoc
nhitng vi tri co6 dic trung ndi bat trong anh.
Nhiing diém nay thuong la vi tri tai cac duong
bién giao nhau cua cac vung mau trong anh.
Trong tng dung cua bai bao viéc chon diém dic
trung nay duoc thuc hién theo phwong phap
Harris chon diém goc. Qua qué trinh thuc
nghiém véi su thay doi s6 lugng diém dic trung
khéc nhau trong pham vi tir 100 dén 1000 diém.
Chung tdi nhan thdy rang véi so luong diém
dic trung tir 300 — 500 diém thi hoan toan c6
thé theo dai duoc tat ca cac ddi twong chuyén
dong trong anh va dong thoi khong bi nhiéu va
tén kém chi phi nhiéu cho phan cing.

Budc 3: V@ cac vector udc luong huong
chuyén dong


http://files.is.tue.mpg.de/black/papers/mpi-is-tr-006.pdf
http://files.is.tue.mpg.de/black/papers/mpi-is-tr-006.pdf
http://www.wseas.us/e-library/conferences/2012/Vouliagmeni/ACA/ACA-07.pdf
http://www.wseas.us/e-library/conferences/2012/Vouliagmeni/ACA/ACA-07.pdf
http://www.wseas.us/e-library/conferences/2012/Vouliagmeni/ACA/ACA-07.pdf
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Pé vé& duoc vector wéc lugng hudng chuyén
dong ta can xac dinh vi tri cua diém dic trung &
2 frame lien tiép. Goi  p;(xy,y1),
P2(X2,¥2)s---s Pp(tn, ¥n) 12 nhimg diém dic
trung & framel. O frame2 ta cap nhat lai cac vi
tri p; ta c6 p; va V& cac vector ude lugng 6
diém géc la p; va diém ngon la p;.

~Budc 4: Loai bo nhiing diém khong thuoc
doi tuwong chuyén dong.

O budc 3 viéc xac dinh dwgc cac vector
chuyén dong la twong doi vi cd nhiing diém dac
trung khong thudc cac doi tuong chuyén dong.

Pé loai bo nhitng diém dac trung khong
chuyén dong tuc la u va v Xap xi 0 (u,v 1a do
dich Chuyen cta cac diém theo phuong x, y &
frame tiép theo) hay ta tinh modun cua céc
vector da vé theo cong thic Euclide:

Ly = 5] =i =y + (¢ — x,)?
Trong Gng dung da chon ngudng L;=k > 2
dé loai bo nhitng diém khong thudc d01 tuong
chuyén dong hay do6 chi 1a nhitng chuyén dong
khéng mong mudn nhu gi6 lam rung nhe canh
cdy, dam may...va k<100 dé loai bo nhing
chuyén dong qua nhanh. Dong thoi ta luu tri

thong tin vé nhitng diém thudc dbi tuong
chuyén dong vao mot mang diém.

Budc 5: Gom cum dit lidu bang thuat toan
K-means

Thuat toan k-means dugc ap dung dé phan
cum cac diém dac trung dugc chon loc ¢ budc 4
nhu sau:

Trong tim ‘

N

/ Khong ca
déi twong

K.hoa.t:l_g cach cdc d8i
tuong dén cac trong tim

Nhom cac d6i twong vao

CAcC cum

Hinh 4: So db thuit toan k-means

Pé xac dinh duoc sb dbi tugng chuyén dong
trong frame. Viéc chon gia tri khoi tao k ban
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dau 1 khong chinh xac vi ta chua biét s6 cum
(s6 dbi tuogng) co trong mdi frame cho nén viéc
xac dinh s6 cum phu thugc vao viéc tinh
khoang céch tir tim dén cac diém.

O g6c quay camera dit & do cao 3—5m
huéng xudng miat dat thi chidu cao cua 1 ngudi
trong anh 1a H~110—150 pixel va chiéu rong
la L=15—35 pixel nén suy ra khoang cach
trung binh tir tim dén diém xa cua 1 d6i twong
la M=(H+L)/2~ 62— 82 trong tng dung chon
M=70.

Hinh 5: Minh hga gom thanh 1 cum dir li¢u

Ta thay rang khoang cach tir tim dén cac
diém 1a rit xa. Néu khoang cach nay vuot
ngudng M (trong bai bao chon M=70 pixel) thi
xem nhu s6 ddi twong chuyén dong k>1 va ting
k=2.

Hinh 6: Minh hga gom thanh 2 cum dir li¢u

O cym 1 ta xac dinh tir tim dén diém & xa
tdm nhat van lén hon nguong M=70 nén ticp

= tuc tang s6 cum lén 1a k=3.
V e
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Hinh 7: Minh hea gom thanh 3 cum dik liéu

Dén day ta thay rang ca 3 cum déu thoa man
khoang céch tir tim dén diém xa nhit trong cum
nhé hon M=70. Vay s6 cum dwoc chon trong
frame 1a 3 tuong @ng Vvéi 3 d6i tugng chuyén
dong. Nhu vay néu sé ddi twong ¢ nhidu hon
thi viéc phan cum cir tiép tuc cho dén khi thoa
mén diéu kién 1a khoang céch tir tim dén diém
xa nhét trong cum nhé hon M=70 thi ding. O
day chang ta ciing gap phai nhirng truong hop
phan cum dir liéu bj sai do cac ddi tuwong di
chuyén qua gan nhau hoac che khuat nhau nén
cac ddi twong nay dwoc gom thanh 1 cum.

Budc 6: Gan nhin dbi tugng véi thuat toén
Hungariann

Viéc gan nhan cho d6i twong duoc thuc hién
bang cach: Gia sir & framel ta c6 n ddi twong va
frame2 ta c6 m dbi trong (n#m hoic n=m). Ta
tinh ma tran trong s6 véi mdi dong 1a khoang
cach tir dbi twong thir i trong framel dén m dbi
tuong trong frame2. Sau d6 ta dung thuat toan
hungrian dé xac dinh gia tri chénh lénh thap
nhat caa cac ddi twong & framel va frame2 tur
do ta co duoc két qua twong Gng véi n ddi
tuong framel thanh n ddi twong cua frame2.
Pay la thuat toan ding dé tracking ddi tuong
ng dung trong xtr ly anh.
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frame2

framel

Hinh 8: Gan nhin di tweng ¢ 2 frame

Trong truong hop néu sé déi tugng trong
framel 1a n khac sé ddi twong trong frame2 la
m (n>m hay m>n). Thi ta thém vao d@r liéu cho
du s6 dbi tugng ¢ framel va frame2 cho bang
nhau va gia st rang day 1a nhimg ddi tuong &
rat xa cac déi twong hién thuc. Dé tir d6 ta c6
dugc mot ma tran nxn va cé thé sir dung duoc
thuat todn Hungariann.

2.2 CA&c thuat toan lién quan

Dé giai quyét bai todn phét hién chuyén dong
theo thoi gian thuc giai phap dé xuét tap trung
thuc hién theo ba giai doan: a) phat hién diém
dic trung trong anh bing phwong phap
Shi&tomasi; b) tracking diém dic trung & frame
tiép theo; ¢) gan nhén cho dbi tugng.

2.2.1 Phéat hién diém ddc trung

Céc thuat toan phat hién c6 thé duoc chia thanh
2 nhém:

Tht nhit dua vao viéc tinh dao ham tai mdi
diém anh trong anh va chon ra dugc nhiing
diém co6 dao ham manh dé lam diém dic trung.
Tuy nhién phuong phap nay doi hoi s6 lugng
tinh toan réat lon khong dap tng duoc xt ly thoi
gian thuc.

Tha hai dung ctra s6 do phat hién diém géc
trong anh dé lam diém dic trung va trong
nghién cuu cua bai bao cling dua vao phuong
phép phét hién goc cua Harris va Stephens [7].
cai tién khi phat hién goc cua Moravec bang
cach xem xét sy khac biét cta cac diém gbc dbi
v6i hudng tryc tiép. Ta ldy mot ving anh trén
khu vuc (uv) va thay d6i no bang
cac (x,y). Trong sd tong cia sw khdc biét binh
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phuong (SSD) gilta hai vung nay, ky hiéu S,
duoc cho boi:
ZZw (u,v) I(u, v))2

Sz, y) = IHu+xv+y) —

I(u+z,v+y) co thé duoc xép X1 béng mot mo
rong  Taylor.Cho I, val, dugc dan mot
phan cua |, nhu vay ma

Iu+z,v4+y) = I(u,v) + L{u,v)z + I(u,v)y ©)
Didu néy tao ra xap xi

Zzw u 'U

(u,0)a + I (u,0)y)",

4)
ma c6 thé duoc viét dudi dang ma tran:
S ~ A*
e~ (%), o
G- N[ LI, (I2)  ({I.1)
A= wn) [My 12 } {U L) () } (6)

Ma trén nay 1a mot ma tran Harris, va diu
ngodc nhon biéu thi trung binh (tuc la tong két
trén (u,v)). Neu mot cira s6 tron (hodc cira s6
tron trong sd, ching han nhu mot Gaussian)
dugc st dung, sau d6 phan tmg s& la ding
hudng.

Mot goc (hay ndi chung mot diém quan tam)
dugc dic trung boi mot su thay ddi 16n S trong
tdt ca cac hudng cua vector (X,y). Bang cach
phén tich cac gia tri riéng cia A, dac tinh nay
¢ thé duge thé hién theo cach sau: A nén co
hai gia tri riéng "I6n" cho mot diém quan
tdm. Can ct vao do 16n cua cac gia tri riéng,
nhimg két luan sau day co6 thé dugc thuc hién
dua trén 1ap luan nay:

1. Néu A, *0val, ~0 sau d6 diém anh
nay (x,y)khong co tinh nang quan tam.

2. Néul, = 0val, comdtsd gia tri tich cuc
16n, sau d6 madt canh dugc tim thay.

3. Néu A, va A, co gid tri tich cuc 16n, sau do

mot goc duoc tim thay.
Harris va Stephens luu y ring tinh chinh xéc
cua cac gia tri riéng dugc udc tinh trude, vi nod
doi hoi su tinh toan ctia mot can bac hai va thay

)
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vao do dé nghi cac chire nang sau day M, ma K
la mdt tham so:
M, = MM — (M + Ag)? = det(A) — k trace®(A)
()
Do d6, cac thuat toan khong phai thyc sy tinh
todn phan huy tri riéng clia ma tran A Va thay
vao d6 1a du dé danh gia cac yéu t6 quyét
dinh va theo ddi ctia A dé tim goc, hay ding
hon 1a diém quan tam chung.

Shi-Tomasi [8] goc phat hién truc tiép tinh toan
min(A4,1,). Luu ¥ rang phuong phap nay ciing
d6i khi dugc goi 1a phuong phap tim diém goc
Kanade-Tomasi.

Gié tri K phai dugc xac dinh theo kinh nghiém,
cac gia tri trong khoang 0,04-0,15 da duoc
chimg minh 1a kha thi. Nguoi ta co thé tranh
thiét 1ap cac thong s6 K bang cach s dung
Noble [9] do géc M/ trong d6 sd trung binh
diéu hoa cua cac gia tri riéng:
T dEt'(‘_l)
M. = trace(A) + €’

(8)
€ 1a mot hang s6 duong nho.
Cac ma tran hi€p phuong sai cho vi tri goc la
AL thc la
1 [ I3 )} )

{(I2y(I2) — (Idy)? [—(L=dy) 9)
Trong phan @ng dung cia bai bao da sir dung
phuong phdp phat hién diém goc cua Shi-
Tomasi da dugc tich hop vai cong cu openCV.

—{Ludy
(2

2.2.2 Tracking diém dac trung ¢ frame tiép
theo

Thuat toan Optical Flow

Ludng quang hoc — Optical Flow [16] duoc
biét dén nhu 1a khai niém chi sy chuyén dong
tuong ddi cua cac diém trén bé mat mot ddi
tuong dudi goc quan sat cia mot diém mdc
(mat, camera...). Sy chuyén dong cua cac vat
thé (ma thyc té c6 thé coi 1a su chuyén dong cua
cac diém trén bé mat cia vat thé ay) trong
khéng gian 3 chiéu, khi duoc chiéu Ién mot
mit phiang quan sat 2D xac dinh mot trudng
chuyén dong.


http://en.wikipedia.org/wiki/Taylor_series
http://en.wikipedia.org/wiki/Taylor_series
http://en.wikipedia.org/wiki/Partial_derivatives
http://en.wikipedia.org/wiki/Partial_derivatives
http://en.wikipedia.org/wiki/Eigenvalue_decomposition
http://en.wikipedia.org/wiki/Determinant
http://en.wikipedia.org/wiki/Determinant
http://en.wikipedia.org/wiki/Trace_(linear_algebra)
http://en.wikipedia.org/wiki/Harmonic_mean
http://en.wikipedia.org/wiki/Harmonic_mean
http://en.wikipedia.org/wiki/Covariance_matrix
http://en.wikipedia.org/wiki/Optical_flow
http://en.wikipedia.org/wiki/Optical_flow
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» Framel” 4
[®+u,y+v)

Daitugng

Dai tugng

Hinh 9: Optical Flow theo Lucas-kanade

NOi chung, muc dich ctia cac phuong phap
udc luong Optical Flow 1a dé xac dinh truong
chuyén dong tir mot chudi cac anh thay doi theo
thoi gian, ching duogc sir dung rong réi trong
c4c bai toan phét hién ddi twong, phat hién
chuyén dong, deo bam ddi tuong. ..

Viéc tinh Optical Flow nham dy doan su
tuong dong cua mdi diém anh ¢ hai anh lién
tiép trong chudi hinh anh. Véi gia thiét cuong
d6 sang cta diém anh chuyén dong trén hai anh
lién tiép 12 nhu nhau hay coi nhu khéng c6 su
thay d6i vé 4nh sing nio xay ra, phuong trinh
du doan khi d6 xac dinh baoi

I(x,y,t) = I(x + Ax,y + Ay, t + At) (10)

trong do I(x,y, t) la ham theo khong gian, thoi
gian cia cuong d6 sang cua anh. Phuong trinh
(2) ¢o thé duoc mé rong bang cach st dung
khai trién chudi Taylor ma b qua cac sb hang
béc cao, két qua thu dugc:

ATLV +1,=0 (11)

trong do Al = (I, I,,)" = (81/0x,01/3y)", I,
1a dao ham theo thoi gian cia I va v =y ,v)71a

tdc do chuyén dong twong tng theo cac phuong
x,y. Tuy nhién phuong trinh rang budc (3) chua
du dé xac dinh dwoc day du 2 thanh phan
chuyén dong (u,v). Day chinh 1a van dé can giai
quyét cua tat ca cac thuat toan xac dinh Optical
Flow.

Céc giai phap dé xuét tap trung dua thém
vao cac rang budc khac nita nhu phuong phap
cua Horn & Schunck [5], phuwong phap cua
Lukas & Kanade [4] va mot s6 phién ban cai
tién vé sau. Trong nghién ctu, chdng t6i tinh
toan Optical Flow dua trén thuat toan do Lukas
& Kanade dé xuét. Phuong phap Lukas &
Kanade dya vao viéc cuc tiéu hod ham sai so
téng binh phuong theo trong s trén mot mién
khong gian nhit dinh ma tit ca cac diém anh
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trong vung c6 cung téc do, ham tinh sai sé nhu
Sau:

2 (12
E:iezR‘Wi‘[AT'(Xi'yi't)VJr't(Xi'yi,t)} (2

v6i R 1a ving dang xét va w; 1a trong sb cua
mdi diém anh i trong ving d6, thong thudng
c4c trong sé nay dugc xac dinh théng qua phan
b Gauss.

Pé tinh dugc gid tri min E cua phuong
trinh (4), phai tinh dao ham bac nhat véi V, khi
d6 van toc dugc udc lugng nhu sau:

Vo ml (13)
Trong do: M = Z‘Wi‘l)% Z‘Wi‘lxly
Siwi|ixly z\wi\lg
_ z\wi\lxlt
Swiltyle | (120

v6i gia thiét ton tai M1
2.2.3 Gdn nhdn cho doi twong bang thugt toan
Hungariann.

Gan nhin cho ddi tugng chuyén dong trong
anh 1a mot ang dung duoc su dung Sleu
trong céng nghé xur ly anh hién nay Qm iéc
gan nhin theo doi d6i tugng quan tim dang di
chuyén vao dam déng... Tir y tuéng dé ching
toi da nghién cuau tng dung thanh cdng thuat
toan nay vao viéc gan nhin cho d6i twong [10].
Pau vao cua bai toan 1a ma tran khoang céch
gitta n d6i tuong trong framel va m ddi tuong
mdi ddi tuong duoc xac dinh bdi mot tam (xi,
yi) & framel va (x’, y’i) trong frame2 theo
cong thirc tinh khoang cach cua euclide Cj; =
K = /(i = y)? + (& = x)? trong d6 C;; Ia
phan tir thuoc ma tran khoang céch va duoc thuc
hién theo cac budc sau:

Buwoéc 1: DI véi mdi hang, tim sé ¢6 gia tri nho
nhat trong hang do6 rdi trir n6 cho ting phan tu
¢6 trong hang (sé sinh ra mot ma tran chi phi
mai ¢6 cling mot dap s6 nhur ma tran ban dau);
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Vi i=1..n
{Ci}—min, j=1.m
{Cij}- min, j=1.m

Buwdéc 2: B6i véi mdi cot cua ma tran, tim sd
nho nhét trong cot do (c6 thé 1a sé khong) va
ldy sb d6 trir di cho tirng phan tir ¢6 trong cot.
Mbt 1an nira ta lai c6 mot ma tran méi ¢6 cung
mot dap s6 voi ma tran ban dau;

Véi j=1..m
{Ci}—min,i=1l..n
{Cij}- min, i=1..n

Buoc 3: Co gang tim mot dép sb ¢6 tong chi
phi bang khéng

(3a) Xem xeét tung hang mét cua ma tran, néu
trong hang khong c6 mot sé 0 nao hoic cb
nhiéu s6 0 thi ta bo qua hang do. Néu trong
hang c6 dung mot sb 0 thi ta khoanh tron s6 0
d6 roi gach mot duong thang xuy@n suét cot;

(3b) Xét ting cot mot cua ma tran, néu trong
cot ¢ dung mot s6 0 thi ta khoanh tron sé 0 do
lai, roi gach mot duong thang xuyén sudt hang.
Néu diéu kién khong duoc théa man thi bo qua
cot do;

(3c) Lap lai buéc (3a) va (3b) cho dén khi
khong con c6 thé khoanh tron con s60 nao nira.
Néu s6 s6 0 khoanh tron bang s6 dép ap can tim
te 12 s6 ddi tuong da duoc xac dinh ¢ frame
tiép theo thi bai toan da giai xong, néu sé s6 0
khoanh tron chua bang sé dap 4n cin tim ta
phai thuc hién tiép budc 4.

Buwéc 4: Ta tao thém s6 0 bang céch:
(4a) Tim ra sé chua bi gach nho nhat;

(4b) Lay cac s6 0 ndm trén cac dudng thang trir
di s6 nho nhat do;

(4c) Lay s6 nho nhat d6 cong vao céc sé nam
trén giao diém cua cac duong thang

(4d) Chép lai cac sé bi gach boi mot duong
thang.

A=minlg)

ig¥, jg¥
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—AjigVrjelV
JelVvjel
¢, TAIEV N jEV

%=1

(14)

Sau d6 ta lai bd tri ma tran nhu d4 trinh bay
& budc 3, cir tiép tuc nhu vy cho dén khi nao
s6 0 khoanh tron bang sé dap an can tim thi bai
todn méi giai xong.

Céc cong viéc s& duoc bd tri vao cac 6 co sd
0 khoanh tron. Nhu vay ching ta sé c6 d6 1éch
gilta cac d6i tugng ¢ 2 frame 12 toi thiéu va tur
d6 ta xac dinh duoc vi tri cac d6i twong & trong
frame tiép theo.

3 KET QUA VA THAO LUAN

Két qua phat hién, bAm chuyén dong va géan
nhan dugc danh gié trén tap cac video thu dugc
tir camera (24 hinh/gidy, kich thudc 640 x 480)
v6i 2 canh nén chinh 1a ngudi di bo trén mit
phing va xe 2 banh luu thong trén duong dugc
phan &nh trong bang dudi day.

Bing 1: P9 chinh xac nhan dang dbi twgng
chuyén dong
Video| Sb S6 [Sonhan| Tile | Ddituong
frame | luong | ding | nhan
doi dang
1 2038 | 2832 | 2616 | 92.4% [ Nguoi di bo
2 480 840 785 | 93.1% | Nguoi di b
3 457 578 540 | 93.5% [ Nguoidi b
4 601 | 1116 | 791 |70.9% | Xe 2 banh
5 504 710 550 | 77.5% | Xe 2 banh
6 408 267 195 | 73.2% | Xe 2 banh

Bang 2: P9 chinh xic gin nhin cho dbi twgng

Video| S6 S5 [Soénhan| Tile | Péitwong
frame lugng | dung | ding
doi

1 551 | 1037 | 985 95% | Nguoi di bo
2 480 840 815 97% | Nguoi di b
3 457 578 452 99% | Nguoi di b
4 601 | 1116 | 1049 | 94% | Xe 2 banh
5 504 710 667 94% | Xe 2 banh
6 408 267 261 98% | Xe 2 banh
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Thoi gian trung binh sau xir ly 1a 14 frame/giay
dugc chang tdi thong ké trén may tinh véi bo vi
xu ly Intel Pentium IV CPU 1.2Hz, RAM 1GB.
Két qua nay cho phép phét trién tng dung theo
thoi gian thuec.

4 KET LUAN VA PE XUAT
4.1 Kétluan

Két qua trén cho ta nhan xét rang wng dung
duoc sir dung tét viéc phét hién va bam doi
tuong 1a nguoi di bd trong khudn vién truong
hoc, nha hang, ngan hang, trén duong,..

4.2 Pé xuat

Trong céc nghién ctu tiép theo ching toi
tiép tuc phat trién cac ky thuat phan bd thém
s6 diém dic trung thanh mang va phan doan
dua trén Optical Flow dé nhan dang sé luong
dbi twong chinh xac hon nhim xay dung hé
théng tu dong theo thoi gian thuc dam bao tin
cay cao.

LOI CAM TA

Nhoém tac giad xin chan thanh cdm on Trudong
Dai hoc Can Tho d t6 chirc Hoi thao CNTT dé
ching t6i c6 thé kiém tra lai nhiing kién thuc va
két qua nghién ctru cia minh dé nhim nang cao
trinh d§ chuyén moén va c6 co hdi hoc hoi ¢ cac
dong nghiép.
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ABSTRACT

Recently the number of probation and expelled students seem to be increased.
One of the reasons is that the students could not predict their performance as
well as select inappropriate subjects to establish their learning plan which is
suitable for their ability. This is a heavy loss for the students, their families,
schools and society. In order to mitigate this critical issue, we propose "A
system for predicting students’s course result using a free recommender
system library - MyMediaLite". The idea is based on the grading data that is
collected from grading management system, we propose to use Biased Matrix
Factorization (BMF) technique to predict the student results which acts as
the basis for selection of appropriate subjects. Besides, we also use
MyMediaLite (an open source recommendation library) for integrating into
the proposed system. This system will help the students in selecting the
subjects which are suitable for their own ability, and facilitate the students to
develop in-depth scientific research according to spirit of credit system.

TOM TAT

Gan day 56 lwong sinh vién bi canh bdao hoc vu va buoc thoi hoc co chiéu
huwong gia tang. Mot trong nhitng nguyén nhan la do sinh vién khong tw dodn
trude dwoc nang luc cua minh ciing nhu liya chon mon hoc khong hop Iy aé
¢6 ké hoach hoc tdp phii hop theo kha nang cua ho. Day la mot ton that lon
cho sinh vién, gia dinh, nha trieong va xa héi. Nham gidi quyét van dé cap
thiét nay, chiing téi dé xucft xdy dung “Heé thong dw dodn két qua hoc tdp ciia
sinh vién sir dung thie vién hé thong goi Y md nguon mé MyMediaLite”. Vi ¥
twong dwa trén co so dit liéu diém thu thdp dwoc tie hé thong quan Iy két qua
hoc tdp, ching t6i dé xudt siv dung ky thudt Biased Matrix Factorization
(BMF) dé dir dodn két qua hoc tdp cua sinh vién tir do lam co so cho ho lva
chon mon hoc phu hop. Bén canh do, chung toi ciing sw dung thu vién md
nguon mé MyMediaLite dé tich hop vao hé thong da dé xudt. Hé thong nay
s€ giup sinh vién lya chon dwoc nhitng mon hoc phii hop voi riéng minh, tao
diéu kién cho sinh vién phdt trién nghién ciru khoa hoc chuyén sau theo ding
tinh than ciia dao tao tin chi.

1 GIOI THIEU

Khai pha dir li€u gido duc (Educational Data

vuc. Mot van dé dat ra va can giai quyét cap
bach la: dy doan nang lyc cua sinh vién hodc

Mining) dang dugc ddu tu nghién clru va tng
dung dé giai quyét nhiéu van dé cap bach nham
nang cao chat luong gido duc cling nhu nang
cao nang lyc cua sinh vién. Bén canh do, cac
truong cao dang dai hoc hién dang luu trir diém
s0 cua sinh vién la rat 16n. Thém vao d6 1a sy
phat trién nhanh chéng ciia RS trong nhiéu linh
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don gian hon 1a duy doan dugc diém sb cua sinh
vién tir d6 c¢6 thé dua nhing dinh hudng, goi y
gitp sinh vién ¢ duogc su lya chon phu hop va
c¢6 thé hoc tap t6t hon. Chung t6i tmg dung
cong nghé goi y vao vin d& méi ma chung chua
dugc giai quyét theo hudng tiép can nay. Pic
biét 1a ing dung phuong phap Biased Matrix
Factorization hién dang la state-of-the-art trong
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linh vuc RS, dé xay dung hé théng du doan két
qué sinh vién. Pay la hudéng tiép can méi cho
van dé gido duc va rit duoc quan tdm hién nay.

Dé xay dung hé théng du doan két qua hoc
tap cua sinh vién, hé théng can phai c6 mdt thu
vién mém d&o, hd trg nhiéu muc dich sir dung,
nhiéu phwong thirc két ndi dir liéu, két hop danh
gia giai thuat, tim kiém siéu tham sé va co thé
so sanh vdi cac phuong phap goi y khac. Tu
nhimg yéu cdu nay, chiing t6i sir dung thu vién
ma nguén mo MyMedlathe Vi MyMediaLite
(MML) duoc thiét ké nhe, mém déo va hd trg
nhiéu phuong phap du doan. MML t6 ra la giai
phap rat hiéu qua cho nhitng ngudi nghién ctru
RS, ké ca nhitng ngudi phét trién Gmg dung RS.
Bén canh do, thu vién MML da c6 nhiing tai
lidu gioi thidu, huéng dan rit day da va 1a thu
vién dugc phan phdi theo gidy phép mi ngudn
mé (GNU/GPL).

D3 c6 nhidu nghién ciru lién quan st dung
cac phuong phap khai pha dir liéu nhu: Cay
quyet dinh, KNN, Bayes, Luat két hop.,.. dé giai
quyét van dé du doan ning luc sinh vién va
mang lai nhidu két qua kha quan [6], nhung
nhimg két qua nay chi thé hién dudi dang qui
luat chung, chi gom nhom sinh vién ma khong
du doan riéng timg c4 nhén sinh vién cu thé.

Mot s tiép can RS dugc dé& xuit dé giai
quyét van d& du doan ning lyc cho timg sinh
vién cu thé da dugc dua ra nhu: Loc cong tac,
KNN, Matrix Factorization, dé¢ du doan nang
luc hoc tap cua sinh vién (Bell & Koren, 2007;
Koren et al.,, 2009 [11]; Rendle & Schmidt-
Thieme, 2008, Thai-Nghe et al., 2011 [10]).
Tuy véy, nhimg nghién ciru nay da phan moi
chi ding lai & mirc kiém tra do chinh xac cia
giai thuat va chua duoc Gmg dung dé giai quyét
van dé thuc té.

Nhiéu dé xuat tmg dung RS vao gido duc sir
dung loc cong tac va hé thong luat suy luan cia
Daniel Lemire [14], Enric Mor [15] nhung hau
hét cac nghién ciru nay déu chi ung dung cong
nghé cii cho hé¢ thong tro giang théng minh
(Intelligent Tutoring Systems - ITS). Do & Viét
Nam, cac hé théng nay chua duoc phat trién ma

! http://www.mymedialite.net/

193

chi c¢6 thé khai thac duoc tir ngudn tai nguyén
san co 1a diém sinh vién.

Phan ddu ciia bdi bdo sé trinh bay nhing
tinh nang wu viét cia MML va moé ta bai toan
dw dodn két qua hoc tdp cua sinh vién. Phan
thir hai cua bai bao sé trinh bay phuwong phdp
tich hop MML vao irng dung dw dodn két qua
hoc tdp cua sinh vién. Phan cudi sé trinh trinh
bay cdc két qua thu dwoc va hiedng phdt trién.

2 PHUONG PHAP NGHIEN CUU
2.1 Tinh ning wvu viét cia MML

MyMediaLite 1a mdt thu vién dugc thiét ké
nho gon (hé théng cbt 16i khoang 150 KB) va
linh dong, phuc vu nhiéu tuy chon st dung cia
cac giai thudt giai quyét bai toan hé thdng goi ¥.
Thu vién dugc viét bang ngon ngit C#, nhung
van c¢6 hd trg tich hgp cac thu vién ngdn ngit
khac nhu F#, Ruby, Python. MyMediaLite
duogc thiét ké trén nén tang NET vé6i goi phat
trién Mono (Mono 1a mét trién khai nguén mo
cua Microsoft. NET Framework dua trén cac
tiéu chuin ECMA (European Computer
Manufacturers Association) cho C # va
Common Language Runtime), thu vién chay
duoc trén moi hé diéu hanh c6 hd tro bdi Mono
nhu: UNIX, Windows, Mac OS X.

Thu vién MyMediaLite dé cap dén hai dang
bai toan dy doan théng dung nhit cia nhom
giai thuat loc cong tac la: du doan tur danh gia
tuong minh — explicit feedbacks (tic 1a nguoi
diung s& danh gia mirc 1 dén 5 cho mot san
pham mot cach tuong minh) va du doan tir phan
h6i ngam dinh — implicit feedbacks (tirc 13 du
doan tir nhitng phan hoi ngam dinh nhu: s lan
nhép chudt, s6 1an thich hodc tir cac hoat dong
d3 mua hang, thoi gian quan sat san pham,...).

MML cai dat ung dung MyMediaLite Movie

Demo (hinh 1) s dung giai thuat BMF véi dir
liéu MovieLens? @& minh hoa bai toan goi y.

2 http://www.movielens.org/
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m@é}

< MyMedialite Movie Demo . L]

Fiter Language User

(s

Prediction 4 Rating 4 Movie al-
4.62 Hdk R Shawshank Redemption, The (1994)
4.61 *kkkx Usual Suspects, The (1995)

Schindler's List (1993)

I

4.56 kdkRkkK
4.56 *kkkx Raiders of the Lost Ark (1981)
1.00 % 1 Star Wars: Episode IV - A New Hope (1977)
4.47 *kxk Maltese Falcon, The (1941)
4.47 kdkkk

4.50 Hdkkx |

4.45 hxkk

Casablanca (1942)
Sixth Sense, The (1999)
One Flew Over the Cuckoa's Nest {1975)

p Click in column 'Rating’ to enter ratings |

4.44 kxkk Nort!

4.50 hwkk Silence of the Lambs, The (1991)

4.35 *kkk Life Is Beautiful (La Vita & bella) (1997)
4.37 *dkk Princess Bride, The (1987)
4.30 Ak Christmas Story, A (1983)

4.40 *okkk Star Wars: Episode V - The Empire Strikes Back (1980)

My =

Hinh 1: Ung dung demo ciia MyMediaLite 3.09

4.45 *vwexk GoodFellas (1990)

4.29 kA k Amadeus (1984)

4.33 *dkkk Young Frankenstein (1974)

4.36 *Akk Psycho (1960)

Thu vién cung cép nhiéu lya chon cac nhém
giai thuat nhu: loc cong tac (Collaborative
Filtering), loc trén ndi dung (Content-based
Feltering). MyMediaLite d cung cdp cac thuat
toan state-of-the-art cho hai dang bai toan nay,
du doan tir phan hdi tuong minh nhu: Matrix
Factorization, FactorWiseMatrixFactorization,
NaiveBayes, SocialMF, CoClustering,...Dy
doan tir phan hdi ngdm dinh nhu: Bayesian
Personalized Ranking Matrix Factorization,
KNN, SLIM: Sparse Linear Methods,...

Bén canh d6, thu vién con cung cép nhiéu
phuong phap danh gia giai thuat trong RS phd
bién cho 2 dang bai toan Rating Prediction va
Item Prediction nhu: MAE, RMSE, CBD,
AUC, prec@N, MAP, va NDCG. MyMediaLite
hd tro cac phuong thirc doc dir li€u dau vao voi
nhiéu dit liéu khac nhau: database, tap tin text,
v6i nhiéu dinh nghia dang dir li¢u khac nhau.

Thém vao d6, thu vién con cung cip nhidu
tinh ning mo rong nhu: hd trg luu trir moé hinh
du doan, du doan online, dy doan song song va
tuan tu, da dang hoa cac thudc tinh dua trén
phuong phap goi y.

2.2 Bai toan duw doan két qua hoc tap.

Rét nhiéu trudng dai hoc hién nay dang dao
tao theo thé thirc tin chi. Mdi hoc ky, mdi sinh
vién phai hoc nhitng mén hoc bat budc va lua
chon nhiitng moén hoc ty chon. Vi duy, mot
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truong dai hoc co6 khoang 10.000 dén 40.000
sinh vién, mdi sinh vién & mot hoc ky phai lya
chon khoang 4 moén hoc trong 10 mén hoc tu
chon. Hau hét cac sinh vién déu lo so, khong
biét Iwa chon mén hoc nao 1a phu hop véi kha
nang cua minh, thdm chi ho con khong biét
nhimg yéu ciu co ban vé mon hoc d6. Bé giai
quyét van dé nay, doi hoi sy giup do day kinh
nghiém cua c6 van hoc tap, ma doi khi co Van
hoc tap lai khéng biét nhidu vé kién thirc nén
ctia nhimg sinh vién nay, bén canh d6 mdi ¢
van hoc tap phai ¢6 vén cho nhiéu sinh vién lya
chon (khoang 25 sinh vién/ 1 nhém). Vi vay, ca
¢ vén hoc tap va sinh vién phai mét nhiéu thoi
gian va cong sirc dé giai quyét van dé nay.

Cung v6i sy phat trién nhanh chong cua RS
trong nhiéu linh vyc, duge quan tdm nhiéu nhit
la trong thwong mai dién tir. Gan day viéc ap
dung RS vao gido duc, dac biét la trong dg doan
két qua hoc tap cua sinh vién ciing dang duoc
dau tu nghién ciru va phét trién boi su tuong
ddng giira bai toan du doan két qua hoc tap cua
sinh vién trong hé théng e-learning va bai toan
du doan xép hang trong trong hé thong goi ¥.
Sinh vién hoc tap cdc mon hoc s€ co diém so,
ngudi dung mua san pham s& c6 danh gia san
pham, binh chon san pham, thich by phim hay
bai hat v.v... Xem hinh 2 thé hién viéc tuong
ddng gitta hai hé théng e-learning va hé thong
goi y ciing nhu hai bai toan du doan két qua hoc
tap va bai toan xép hang san pham. Pay 1a co
s0, diéu kién dé chung ta tng dung RS vao khai
thac dir liéu gido duc nham giai quyét vin dé
cap thiét hién nay khi sinh vién lya chon mén
hoc & mdi hoc ky nhu da dé cap & phan trén.

a-

Thuc hign Nhiém vy
& (Bai kiém, Bai
thi,...)
Sinh vién
E = Danh gi4 Déi tirgng
; [ ¥ (Bai hit, b6
phim,...)
Nguwei diang

Hinh 2: Hé thong RS va hé thong gido duc
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Pau tién chung ta can khai thac thong tin
diém sb cua sinh vién tir d6 dua ra duoc két qua
du doan cho sinh vién theo ting hoc ky trudc
khi sinh vién tham gia lap ké hoach hoc tap O
d4u mdi hoc ky. Tir nhitng du doan két qua cua
sinh vién cho tit ca cdc mon hoc cua hoc ky, hé
thdng s& cung cap nhimng goi ¥ nén chon mén
hoc nao trong nhitng moén ty chon ap dung dung
cho tung chuong trinh dao tao.

Vi du: C6 nam sinh vién: svl, sv2, sv3, sv4
va sv5 hoc cac mén Monl, Mon2,..Mon n, Mon
nl, Mon n2, M6n n3 dugc trinh bay trong mot
ma tran nhu hinh 3, mdi 6 trong ma tran chira
s diém cua sinh vién hoc mén hoc twong Ung,
nhitng sinh vién chua hoc mén nao thi s& dién
gia tri 6 d6 boi ddu chdm hoi “?”. Trong nhiing
mon hoc d6 ¢6 3 mén hoc tu chon la mén nl,
mén n2, mon n3. Sinh vién can chon 2 mon
trong 3 mon hoc tu chon sao cho ¢ Kkét qua phu
hop nhét v6i ho. Nhu vay, hé thdng can goi y
cho sinh vién sv5 1a nén hoc 2 moén nao trong 3
mon: nl, n2 va n3.

| - Item (M&n hoc)
Mén 1| M&n2 | ... |Ménn | Ménn1 | Ménn2 | Mn n3
*g SV 1 2 2 2 1 4 ?
B|SV2 3 2 4 ? 2 2
Blsya| 1 | 2 ? 3 ? 1
o SV 4 2 3 2 3 ? 2
SV 5 1 4 4 ? ? ?

Hinh 3: Ma tran biéu dién bang diém
Dt ligu diém cua sinh vién truéc khi du
doan sé biéu dién nhu hinh 3. Ching ta can
thay thé cac dau hoi “?” thanh con s tir 0 dén 4
bang mot giai thuat du doan cia RS.

Sau khi chay giai thudt va tng dung du doan
cho tat ca sinh vién v6i cdc mén hoc ma sinh
vién chua hoc va dién két qua vao ma tran nhu
hinh 4. T nhitng rang budc vé s6 tin chi hay sé
moén hoc ty chon ma sinh vién can hoc trong
mot hoc ky dé dwa ra goi ¥ phu hop. Tro lai vi
du trén, hé théng can €01y 2 mén hoc tu chon
cho sinh vién sv5 1a 2 m6én: mén nl va moén n2.
Vi 2 mén hoc nay c6 sé diém dy doan cao hon
mon hoc mén n3 (3 va 4 > 2).
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| - Item (Mén hoc)
M&n 1| Mé&n2|.._ |Ménn | Ménn1 | Mén n2 | Mén n3
Elsv1] 2 2 2 1 4 2
Slsva2| 3 2 4 3 2 2
®lsva| 1 2 2 3 3 1
wlsva| 2 3 2 3 3 2
sva | 1 4 ' (E 4 2

Hinh 4: Ma tran diém sau khi du dodn

Do mdi trudng dai hoc c6 cach quan 1y khac
nhau nén s& c6 nhiéu chuong trinh quan 1y diém
khac nhau nhung van c6 thé dua vé dinh dang
ma trdn diém phu hop vé6i giai thuat du doan
ciia RS. Ching ta cin xay dung co so dir liéu
quan ly chuong trinh dao tao dua trén md hinh
dang str dung ¢ trudng Pai hoc Can Tho.

Chung toi dé xuét co s& dit liéu chuong trinh
dao tao don gian chi lién quan dén chirc ning
du doan nén chung khong chira nhitng thong tin
quén ly khac. Hé thong tap trung xir Iy ba nhém
dit liéu nhu sau: sinh vién, mon hoc va diém s6
(User, Item, Ratings). Vé nhém mon hoc (item)
bao gdm nhitng bang dit liéu nhu sau: ké hoach
hoc tép mau theo tung hoc ky, mon hoc tién
quyét, médn hoc bit budc, nhom mén tu chon,
moén hoc ty chon, ...) cung véi nhiing rang
budc toan ven. Nhom Sinh vién (user) gom cé:
sinh vién, ndm hoc, nganh hoc, khdéa hoc.
Nhom Piém sb (ratings) bao gom: diém hé 10
va diém hé 4. Bén canh viéc xdy dung hé thong
201y phu hgp theo chuong trinh dao tao ma con
phai dam bao phu hgp tinh su pham

Bén canh d6, Dé giai quyét vin d& dir liéu
khach quan nham dua ra goi y chinh xac nhat
cho sinh vién. Giam bdt sy chénh Iéch gilta
nhirng yéu cau cao thip khic nhau cua cac mon
hoc. Ciing nhung giam thiéu sy goi y sai léch
do nhin nhan tir nhitng sinh vién cé s truong
hay s& doan d6i vi mon hoc nao d6. Chung toi
dé xuét sir dung giai thuat Matrix Factorization
[11] két hop mot lugng gia tri do do léch bias,
dugc goi la gidi thudt Biased-Matrix
Factorization (BMF), day 1a mét state-of-the-art
cua RS.

Khi ung dung RS vao mot linh vyc moi,
chung ta s& ¢ rat nhiéu van dé can xtr 1y nhu:
xtr 1y dit lidu ddu vao cua giai thuat dy doan,
xdy dyng giai thuat dy doan, tim kiém siéu
tham sd, danh gia cac giai thuat d6. Tuy vao tap
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di liéu ma ta s€ chon gidi thuidt du doan khac
nhau. Néu chung ta xay dung nhiéu giai thuat
dé so sanh thi ton rat nhiéu thoi gian va cong
strc. Vi vay chiing t6i dé xuét sir dung thu vién
mi ngudn mé MML vao hé théng du doan két
qua sinh vién s& dugc trinh bay phan 2.3.

2.3 Giai thuat Biased-Matrix Factorization

2.3.1 Hudn luyén cua gidi thudt BUF

Dua vao cac khai niém co so cia giai thuat
Matrix Factorization (MF) va thém gia tri 1éch
(bias) vao MF dé dugc giai thuat BMF [3,9,11].
bé du doan dugc nang lyc p cua sinh vién s cho
mén hoc i dugc biéu dién véi cong thirc sau:

K
ﬁsi:ﬂ+bs+bi+za)skhik (1)
k=1

Trong d6 w va h 1a hai véc to nhén t6 tiém
an (latent factor) [16], nhan dugc bang cach t6i
uu hdéa ham muc tiéu sau:

2

(3',i,p)EDM1"

BMF
o0 =

K
(py—#—b,—b, — Zwskhik)z
=l
(2)

Vi gia tri p 1a gia tri trung binh toan cuc, la
nang lyc trung binh cua tat ca cac sinh vién trén
tat ca cac mon hoc véi tap dir liéu huan luyén

Z(S,l, p) c Dtram
Dtram

Gia tri bs 1a d6 1éch cuia sinh vién (la gia tri
1&ch trung binh cua nang luc mdt sinh vién so
véi gia tri trung binh toan cuc)

P D =stp g0
s ‘{(s', i,p)e D™"|s' = s}‘

Gia tri b; 1a d6 1&ch ctia mon hoc (1a gia tri
l1éch trung binh ctia yéu cau mon hoc so vdi gia
tri trung binh toan cuc)

Z(S l,p) eDtmm
bl train
‘{(S i',p)eD

3)

“)

iI'=i(p—p)

-1

®)
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bé tranh overfitting, ham muc tiéu cuia BMF
dugc thay doi nhu sau:

2

(S,i,p)ED/m'”

BMF
o) =

K
(py—u— bs - bi - Zwskhik )2
k=1
2 2
A+l + 02 +5)
(6)
2.3.2 Qud trinh dy dodn
Sau qua trinh huén luyén ta dwoc 2 ma tran
W va H da t6i uu, thi qua trinh dy doan duqcv
thlgc hién. Qua trinh du doan dugc tinh va biéu
dién nhu hinh 5:

1-tem (Mn hoc)

Monn | Monni | Ménn2 | Monn3 12 4
1 4 | 2 [03T12] ° [21T o7 M 03 |

EVAl 2
23112 12 | oz [BEEGM 08 |
e ]

sv2
P33=21%0.6+1.2%15
2 3

SV3
SV4
SVs

S - Student

w|w|ew|w

1

2

3
3 4 12105
5

1712
W

SIS
NSNS

Hinh 5: Cach du doan cho sinh vién 4 hoc mén n2

K
A _ T
P = Zvahik - Wshi

k=1

(7

Chung t6i tién hanh dy doan tat ca diém s6
cho nhiing mén hoc ty chon ma sinh vién chua
c6 diém va dua két qua dy doan nay vao bang
matrix_prediction dé d& dang cho viéc goi ¥.

2.3.3 Cdc tham sé cai dat trong gidi thudt

Dé cai dat giai thuat BMF, ching ta can cac
tham so dau vao nhu: k, B, A, iter

-S4 phan tir tiém an k

- Tbe dd hoc §

- Sblan lap iter

- Hé s regularization A

2.3.4 Qud trinh tim kiém siéu tham sé (hyper
parametters search)

Viéc tim kiém céac siéu tham sd, chung ta
thuc hién viéc tim kiém nay qua hai giai doan:
tim thé (Coarse Search) trudc rdi dén tim min
(Granularity Search) [10]. C6 hai phuong phap
tim kiém phd bién nhat la: NelderMead va
GridSearch. Ca hai phuong phap nay déu duoc
cai dit trong thu vién MML. O day chung t6i st
dung gridsearch vi tinh hiéu qua va don gian.
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1. Procedure: ResultPrediction BMF( D"™" K,
B, A, stopping condition)

Let s € Sbeastudent, i€ [aitem, pe P a

score

Let WUS |][K ]and H U[ |][K ] be latent factors
of students and items

Let bSUS |] and b, U[ |] be students-bias and

items-bias
2. 2 ep P
AR~

3. for each student s do
4. bs[s]<— z,(ll’sifﬂ)

Dy
5. end for
6. for each item ido
7. bi[l](_ ZU(pxi._lu)

Dirram

8. end for
9. W« N(0,0°)
10. H«N(0,0%)
11. while (Stopping criterion is NOT met) do
12.  Draw randomly (S,i , psi) from D"*"
13.
Py u+bJs]+ b lil+ X 0 [sTk]x H i)
14. €;=Pu— f?si
15. g« pu+pf+e;
16 b.v[s](_b.r[s]+ﬁ*(e.vi _ﬂ‘*bs[s])
17 blileb i+ px(e, ~2+b]i])
18. for k < 1,...,K do
19.

Wlslkl < wisTk]+ g = (2e, = mlik]- 2 wlsTk])
20.
H[ilk] « H[ilk]+ g+ (2e, +w[sTk]- 2+ H[iJk)

end for

22. end while
23. return {W,H,b,,b,, 1}
24. end procedure.

2.4 Tich hgp MML vao hé thong du doan.

2.4.1 Xady dung dir liéu dau vio cho hé thong.
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Trude khi tng dung thu vién MML, ching
ta can xay dung dir liéu ddu vao cua hé thong
bao gém cac 16p dbi tugng sau: danh sach cac
sinh vién (sinhvien mapping), danh sach céc
moén hoc (monhoc_mapping), va diém sb hé 4
(ratings). Thu vién MyMediaLite hd trg ham
doc dir liéu, tach chudi tir file text hodc doc dir
lidu tir co s6 dit liéu véi dbi tuong DataReader.
Do co sé dit liéu (CSDL) két qua hoc tip cua
sinh vién duge thiét ké trén hé quan tri CSDL
SQL Server nén chung t6i st dung ham doc di
liéu voi DataReader cua thu vién. Hién nay
MML chua thiét ké nhiéu ham tién ich cho viéc
thuc hién xtr 1y dir liéu tr CSDL ma chu yéu la
cac ham xur 1y dir li€u tur file text cho cac tap di
liéu MovieLen, Netflix, Flixster.

2.4.2 Kién triic ciia thw vién MML

Kién trac coa thu vién MML dugc chia
thanh nhiéu phan (hinh 6): Di liéu dau vao cua
user va item, cac mo hinh giai thuat du doan,
cac siéu tham sb dau vao, luu trir va lay mo
hinh du doan, va thanh phin sau dy doan.

b
is
23
2
@

Recommender Model

- Biased Matrix Factorization

Théng tin sinh vién va mén hoc
{User Mapping/ Item Mapping)

L,
L,

- Global Average Prediction

P

- User Average

D ligu Bigm sb
(Ratings)

- UserltemBaseline

Save model = ; Load model

Hinh 6: Kién triic ciia thw vién MML

M6 hinh giai thuat du doan thuc hién viéc
huén luyén trong dy doan twdng minh bao gém
cac 16p nhu: GlobalAverage, UserltemBaseline,
MatrixFactorization,BiasedMatrixFactorization,
ItemAverage, UserAverage,...

Nhimng 16p nay déu 1a nhiing giai thuat du
doan cua RS (hinh 7) nén chung déu c6 hd tro
cac ham xu 1y thong dung ctia RS nhu:
CanPredict, Predict, LoadModel, SaveModel,
Recommend, Train, Evaluate, ToString.
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IRecommender ‘ | IRecommender | ‘

IRecommender

I

Recommender ‘ | IRatingP redictor | ‘

IRatingP redictor

| ‘ lincrementalRecommender ‘ | IRecommender

t i
[

‘ RatingP redictar ‘

t

t

t

lincrementalRatingP redictor | | IRatingPredictar

f

| IncrementalRatingP redictor

lite rativerodel | | IFoldinRatingP redictor

t

f f

MatrixFactorization |

BiasedMatrixFactorization |

Hinh 7: Cac 16p dbi twong lién quan dén gisi thuat BMF

~ Cac siéu tham sd dé}l vao cua hé théng nhu:
sO lan lap (iteration), sO nhan to tim an (k), toc
do hoc (B), regularization (A) va cac tham sO
khac @€ tuy chon cho gidi thuat duy doan BMF.
Cac 16p phuc vu cong viéc danh gia giai thuat
nhu: MAE, RMSE, CBD.
3 KET QUA VA THAO LUAN
3.1 Xay dung chwong trinh dy doan két qua

sinh vién va danh gia giai thuat.
3.1.1 Dit liéu bai toan
Nghién ctru nay chung toi s dung tap dir

liéu diém cua khoa CNTT&TT dugc thu thap
10 nam tir nam 1994 dén nam 2004. Tap di licu
bao gom 4017 sinh vién (4017 user) va 353
mén hoc (353 item) cua 3 nganh hoc va gém
279536 diém chi tict (279536 ratings). Bé danh
gia hiéu qua cua giai thuat, ching t6i sir dung
nghi thie kiém tra hold-out: lay ngau nhién 2/3
tap dir liéu dé hoc va 1/3 con lai dé kiém tra.
3.1.2 Cau hinh tham sé hé thong sir dung MML

Ung dung duoc xdy dung giai thuat BMF
trong thu vién MML v6i cac tham s6 dau vao
cua giai thuat nhu sau:

hp = true (hyper parametters search)

num_iter=30, num_factors=10

bias_reg=1.57294300

reg_u=0.04574287, reg_i=0.04574287

frequency_regularization=False

learn_rate=0.01, bias_learn_rate=1

learn_rate_decay=1, bold_driver=False,

loss=RMSE

max_threads=1, naive_parallelization=False
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3.1.3 Phuong phap danh gia hiéu qud gidi
thudt

C6 rat nhiéu phuong phap c6 thé dung dé
danh gia hi€u qua cua giai thuat ggi y nhung
phai phu thudc vao dang bai toan [13]. Do do,
khi thyc hién danh giai thuat chung ta can chon
phuong phap phu hop voi giai thudt va ca dir
lidu bai toan. Tuy nhién do bai toan du doan két
qua hoc tap cua sinh vién thudc dang rating
prediction (dy doan tr ddnh gid twong minh),
nén c6 hai cach danh gia phu hop nhét 1a: Root
Mean Squared Error (RMSE) va Mean

Absolute Error (MAE).
1 A
RMSE = \/ﬁ > (py by ) (8)
| D | s,i,peD"™
1 A
MAE = ol >(py =) )

S,i,pEDtESt

Phuong phap RMSE s€ thich hop voi sai s0
nh6 va MAE s¢ thich hop v6i sai s6 16n hon,
phat bi€u nay dugc giai thich trong [13].

Hon nira, céc giai thuong 1on trong linh vuc
RS déu dung RMSE dé danh gia, nhu Netflix
Prize, KDD Cup 2010,..

Tu hai nhdn xét trén, chiing t6i da chon
phuong phap RMSE cho danh gia hi€u qua cta
giai thuat BMF trong bai toan dy doan két qua
hoc tap cua sinh vién.

3.1.4 Két qua gidi thudt dir dodn

Khi thuc hién véi cac tham sb néu trén, st
dung giai thuat BMF. Sau khi huan luyén tap di
li¢u diém sinh vién, ching t6i thu dugc cac ket
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qua do 16i RMSE va thoi gian hudn luyén ciing
nhu thoi gian test cia tap dit liéu trén nhu sau:

RMSE: 0.918625533580
MAE: 0.7328580021858
Training time: 00:00:18.7158203
Test: 00:00:00.1474609

3.1.5 Xdy dung chuong trinh dy dodn két qua
sinh vién bang giai thudt BMF

MML cai dit giao dién command-line dé c6
thé kiém tra giai thuat BMF véi cac dir liéu dau
vao tur tap tin text. Vi giao dién command-line
chung ta c6 thé tuy chon cac tham sé cho giai
thuat mot cach don gian nhat. Ngoai ra, Ching
toi da xay dung giao dién riéng cho tng dung
d4 dé xudt co tich hop RS nhu hinh 8 bén dudi.

o/ Dur dosn két qua sinh vién

[E=EIE=E =)

Kétqué dénh gid

quency regularzation=False learn_rate=0.01 bias learn_rate=1

Hinh 8: Giao dién chwong trinh du dodn

Bén canh d96, thu vién MyMediaLite cai dat
nhiéu phuong phiap du doan khac sin co.
Chuong trinh duoc thiét ké tiy chon cac giai
thuat nham tao diéu kién dé so sanh va danh gia
hiéu qua cta giai thuat. Hinh 9 13 biéu dd biéu
dién d6 16i RMSE gilra cac giai thudt dugc chon
dé so sanh nhu: GlobalAverage, UserAverage,
ItemBaseline, Matrix Factorization, Biased-
Matrix Factorization.

3.2 Théo luian

Tt biéu dd so sanh (hinh 9) cho thay khi ap
dung giai thuat BMF vao bai toan dy doan két
qua sinh vién dat d6 16i RMSE thap nhat so véi
cac giai thuat khac (RMSE ctia BMF 1a 0.913).

Véi tap dit liéu nho (md ta phan 3.1.1) thi
giai thuat BMF cho két qua kha nhanh (~18s).
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~ Global Average
= Student Average
= Item Average

11 Matrix Factorization

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ~ Bias Matrix Factorization

Hinh 9: Biéu dd dd 16i RMSE ciia cac giai thuat
du doan

4 KET LUAN VA PE XUAT
4.1 Kétluin
4.1.1 Swdung MML co rat nhiéu loi ich.

MML 1a mét mi ngudn mé theo gidy phép
GNU/GPL. Tuy MML viét bang ngén ngir C#
nhung c6 thé trién khai trén cac hé diéu hanh
khac nhd vao nén tang Mono. MML van hd trg
phat trién trén cac ngdn ngit khac nhu: F#,
Ruby, Python. Dic biét, Hién nay MML da cé
phién ban viét bang ngdn ngit Java nhim phu
vu nhimg nha phat trién yéu thich Java.

HO tro d::iy du cac thuat toan du doan phé
bién cua hé théng goi y va thudng xuyén cap
nhat. Bén canh d6, MML con hd trg nhiéu
phuong phap dénh gia giai thuat (day 1a phan
khong thé thiéu khi thiét ké giai thuat).

MML c6 hd tro tinh lai gia tri du doan khi
cap nhat gia tri danh gia online. Day 1a m¢t tinh
ning rat can thiét khi xay dung website tng
dung c6 sir dung RS. Bén canh d6, MML con
hd tro cho cac giai thuat du doan tir cac phan
hoi ng::im dinh nhu: click chuot, chon mua, thoi
gian quan sat san pham...Hién nay, bai toan dy
doan tir phan hoi ngam dinh dang dugc quan
tam hon trong hé théng goi ¥ vi nhiing bai toan
du doan tir nhitng phan hdi tuong minh rat it
gip va rat khé dé thu thap phan hdi tuong minh
ctia ngudi dung véi nhiéu 1y do té nhi.

MML c¢6 nhidu tai liéu huéng dan nhim
gitip nguoi dung dé dang tiép can va ung dung
MML vao h¢ théng goi ¥ cia minh.
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4.1.2 Nhitng thydn loi va thach thire cua
huong tiép can nay.

V6i MML, nguoi phat trién hé thong goi y
khong can phai cai dat lai giai thuat ma chi sir
dung va phat trién theo phuong phap ké thira,
giam thiéu dang ké thoi gian cai dat giai thuat
cling nhu cai dat tién ich danh gia giai thuat.

Véi bai toan du doan két qua hoc tap sinh
vién, chung ta chi can xay dung chwong trinh
doc dir liéu, kiém tra va chuyén ching sang
dinh dang phu hop véi giai thuat du doan, cAu
hinh céc tham s dau vao cua gidi thuat, goi cac
ham duogc xay dung sin trong thu vién dé huin
luyén va dy doan Kkét qua, cudi cung la ching ta
luu dit ligu du doén vao CSDL dé c6 thé khai
thac tiy vao nhu ciu cua hé thong g dung.

Do bai toan du doan két qua hoc tap dugc
giai quyét theo hudng tiép can twong dong Vol
bai toan xép hang trong RS nén ¢c6 mot so van
dé dat ra khi chuyén sang hé thong goi y lua
chon mén hoc 14 phai quan tim dén tinh logic,
tinh su pham va tinh dinh huéng chuyén nganh,
v.v... Vi vy, ching t6i da dé xuit huéng giai
quyét nhitng van dé nay trong phan hudng phat
trién tiép theo.

4.2 Dé xuit hwéng phat trién

4.2.1 Dé xudt phwong phdp goi y lwa chon mén
hoc

bé goi y cho sinb vién lya chon moén hoc
phu hop dua trén diém du doan, chiing ta xét
hai truong hgp nhu sau:

— Truong hop ciac mén hoc co diém du
doan tach biét hoan toan (diém kém va diém
kha gioi) thi hé thong s& goi ¥ sinh vién lya
chon mén hoc ¢6 s6 diém du doan 1én nht ma
van thoéa nhimng rang budc ciia chwong trinh dao
tao theo tin chi.

— Truong hop cac mon hoc goi y trong
nhom ty chon c¢6 diém dy doan tuong duong
nhau (chénh léch nhau khong qua 0.5 diém) thi
chung t6i dé xuét két hop gia tri du doan va luat
Kkét hop 1am co sé cho goi v lua chon moén hoc
nham tao tinh logic, tinh quy ludt ma van dam
bao phu hop voi riéng timg ca nhén cu thé.
Trong truong hop nay néu tit ca cac moén ty
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chon khéng thudce tap luat két hop, thi ta s€ xét
lai theo phuong phap so sanh s0 hoc va goi v
mon hoc ¢6 diém dy doan 16n nhat trong nhom.

Phuong phéap goi ¥ mdn hoc s€ uu tién cho
nhém mén tu chon c6 diém du doan tach biét
hoan toan, néu ching thudc nhom tuong duong
nhau thi ching ta s& ap dung luat két hop dé
chon moén hoc c6 trong tép luat.

Bén canh vi¢c goi ¥ mon hoc theo rang budc
ctia chuong trinh ddo tao, dé ning cao viéc goi
v voi rang budc goi y theo dinh hudéng chuyén
nganh. Chiing t6i dé xuat huéng phat trién: Mdi
moén hoc s& kém theo chuyén nganh c6 thé cua
moén hoc doé va sinh vién cling thudc chuyén
nganh tuong tng. Khi goi y lua chon mén hoc,
ngoai viéc kiém tra diém du doan, luat két hop
ma hé théng con kiém tra viéc két ndi chuyén
nganh giita sinh vién va moén hoc dé goi y phu
hop nhat. Phuong phap goi y nay s& dugc tich
hop trong hé thng goi ¥ lya chon mén hoc ma
chung t6i dang tién hanh xay dung va cai dat
sau nay.

4.2.2 Phat trién vmg dung MML trong RS cho
nhiéu linh viee khac.

— MML dugc phat trién gan nhu hoan thién
nhit trong cac thu vién ma nguon mé vé hé
thdng goi y, MML di c6 hau hét cac tinh ning
nhu: tiy chinh dir liéu dau vao, tim kiém siéu
tham sd, cac thuat toan du doan, danh gia giai
thuat, luu trir mo hinh dy doéan va c6 thé doc lai
mo hinh do,... (duoc trinh bay trong phan 2.1).
V6i nhiing tinh ndng wu viét va linh dong,
MML c6 thé 1a nhimng cong cu hiru ich dé
nhitng nha nghién ciru RS, nha phat trién tng
dung RS ¢6 thé sir dung, dong gbp phat trién dé
ngdy cang hoan thién hon va cé thé mé rong
tmg dung trong nhiéu linh vuc khac nhu:
thuong mai, gido duc, y té, du lich, giai tri...

4.2.3 Xdy dung thém cong cu hitu ich cho thu
vien MML dé phuc vu bai toan goi y ket
qua hoc tdp cua sinh vién.

— Ung dung RS va khai pha dit liéu gido
duc dang 1 xu hudng phat trién. Véi MML, da
gitip cho chung ta dé dang xdy dung hé thong
du doan két qua hoc tap cua sinh vién. Tuy vay,
ching ta can xay dyung nhing céng cu hitu ich
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hon tich hop vao thu vién MML nhu: céng cu
xt ly dir liéu ddu vao (diém, mén hoc, sinh
vién,...), tiy chon thay doi giai thut goi y (tim
kiém va so sanh gitta cac giai thuat), cong cu xir
ly dir liéu dau ra (lyu trit dir liéu sau khi dy
doan va c6 thé trich loc theo nhu ciu sit dung).
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ABSTRACT

The paper approaches the query processing in distributed database using the
mobile agent to reduce the query time, reduce dependence on the network
and speed up query in the system at that time increase reliability on the
system in the process of database queries in a distributed system. In this
paper, we build the mobile agent as the mobile server in the distributed
database to receive the data processing request, routing to move requests to
the server on the distributed system in order to perform data queries, migrate
to the servers containing the required data and returns the query results to
the agents request data.

TOM TAT

Bai bdo thuc hién viéc xdy dung qua trinh truy van trong CSDL phan tan si
dung tdc tir di déng nham lam giam chi phi vé thoi gian truy van cing nhu
han ché sw phu thuéc vao hé thong mang va ting toc as truy van trong hé
thong ciing nhw tang dé tin cdy cho qud trinh truy van CSDL trong hé thong
phan tan. Trong bai bao sé xdy dung tac tir di dong nhuw la mot server di dong
trong CSDL phan tan c6 chirc nang tiép nhdn cdc yéu cau xir Iy dir liéu, dinh
tuyén d@é di chuyén yéu cau dén cdc server trén hé thong phdn tan dé tir do
thuc hién viéc truy van dir li¢u, di chuyén dén cac server chira dir liéu can
truy van va tra két qud truy vdn vé noi dwa yéu cau.

1 GIOI THIEU

Su phét trién manh cia hé thong cong
nghé thong tintrong nhimg thap nién gan day
dua trén cac k¥ thuat tién tién vé may tinh nhu
cong nghé tinh toan, hé thong thong tin lién lac,
cong nghé mang, hé théng co so dit lidu

(CSDL).....

truy van dir liéu trén CSDL néi chung, trén
CSDL phén tan cta cic hé théng phan tan luén

duogc phat trién.

Mot s6 cong trinh c6 lién quan dugc cong
bd trong thoi gian gin day nhu: Téac tir di dong
trong hé hd trg quyét dinh phan tan [1], co s&
dit liéu phan tan st dung tac ti di dong [2], tang
cuong phat hi€n xam nhip hé théng st dung tac
tor di dong [7, 8, 12], tac t&r st dung trong hé

théng truyén thong [1
[11],...

Dic biét cac giai phap toi wu hoa

0], hé thong da tac tu

CSDL phan tan va hé thong phan tan
phat trién theo mé hinh client — server theo céu
trac truyén thdng dua vao cac chuong trinh tinh
chuyén dir liéu di va vé trén hé thong mang nén
c6 mot sd bt loi vi doi hoi phai dong bo trong
lam viéc va céc dich vu thiéu sy linh dong va
kho thay d6i hay bd sung. Viéc thuc thi mot cau
truy van toi wru dit liéu trén CSDL phan tan theo
cach truyén thdng c6 thé ton kém chi phi khong
gian, thoi gian dé duyét qua céac server trén hé
thong phan tan dé c6 dwoc két qua chinh xéac
nhu yéu cau.

Dé giam khong gian va thoi gian truy van
dir liéu, trong bai bao nay dé cip cach tiép can
phuong phép tao tac tir di dong trén hé thong
phan tan, tac tir di dong la mot server di dong
trong CSDL phén tan trén hé thong phan tan, tir
d6 xay dung tac to di dong nay co chuc nang
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tiép nhan cac yéu cau xur Iy dit liéu, di chuyén

yéu cau dén cac server trén hé thong phan tan,

thuc hién truy van dir liéu, chuyén tiép cac truy

véan dén cac server chira dit liéu can truy van va

tra két qua truy van vé noi dua yéu cau.

2 TRUY VAN CSDL PHAN TAN SU
DUNG TAC TU DI PONG

2.1 Tac tir di dong (Mobile Agent)

Tac tir di dong 1a nhitng thanh phan
phin mém bao gdm ma chwong trinh, dit liéu
trang thai hoat dong va co thé tu di chuyén tr
noi nay sang noi khac.

Tac tur di dong c6 dat tinh: [13,14, 18, 19]

- Ty tri: Kha nang tu kiém soat ban than
clia tac tr ma khong can can thiép cua
nguodi dung hay tac tr khac, kha nang
tu tri nay la do nguoi tao ra tac tu trang
bi kién thuc cho tac tir (tinh huéng dich
va tinh cha dong).

- Di dong: Di chuyén tir méi truong nay
sang moi truong khac ciia mot tac ti,
c6 thé di chuyén ca ma chuong trinh va
trang thai cia mot tac tu dén moi
truong khac.

- Thich tg: C6 thé thuc thi trén cac moi
truong la, va c6 kha nang nhan biét sy
thay d6i ciia moi trudng.

- Cong tac: Khéa nang lién lac cta tac tir &
moi truong nay véi cac tac tor & moi
truong khac.

Dé t6i wu hoa truy vin CSDL phén tan
hi€u qua hon, phai xac dinh céc server chira dir
liéu can truy vAn va thtt tu cia server trén
CSDL phan tan, dong thoi xay dung thuat toan
truy van di liéu trén tung server, bén canh do
xay dung phuong thtrc ty tri véi kha nang tu
giai quyét cong viéc dugc giao ké ca trén moi
truong khong dong nhit.
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Vong doi cua tac tir di dong: moi tac tu
di dong déu duoc thuc hién logic: tac tor dugc
khoi tao, di tr tr noi nay sang noi khac, thyc
hién cong viéc dugc giao, ty huy sau khi hoan
thanh nhiém vu.

Khoi tao
(Creation)

Luu théng tin, dit liéu, ma
Trudce khi di tra
(Serialize)

Di trt1
(Migrate)

y

Tai tao TT, dir liéu, ma
Trudce khi di tra
(Deserialize)

Thuc thi
(Execute)

Yéu cau di tra
(Migrate Request)

Huy/ Ngu dong
(Destroy/sleep)

Hinh 1: Vong doi caa tac tir di dong
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Vong doi tac tir bat dau khi tac tir duoc
tao ra trén mot host, khi d6 tac tir duoc céip mot
dinh danh nhét dinh, tinh trang ban dau cua tac
tur cling duoc khdi tao theo.

Khi di san san hay nhan duoc 1énh di tra
dén mot host khac nam trong ban dinh tuyén
cua tac twr, tac tir s€ luu lai trang thai hién hanh
ctia minh va thyc hién qua trinh di trg. Néu qua
trinh thyc hién di tra that bai tac tor s& ngimg
hoat dong, sau d6 no6 s€ tu kich hoat lai chinh
minh sau mét khoang thoi gian dinh trudc hay
duoc kich hoat va s& tién hanh lai qua trinh di
tra dén host khac.

Khi di di tra dén host méi thanh cong,
tac tir s€ phuc hdi lai trang thai va bat dau thuc
thi nhi¢m vu ctia minh, st dung cac dich vu trén
host hién tai, lién lac v&i cac tac tu khac. ..

Khi téc tir ¢d hoan tit nhiém vu né c6 thé
bi hily hodc chuyén sang trang thai ngi dong
cho dén khi c6 yéu cau tir by dém trong chinh
ban than tac tir. Khi do6 tac tir s€ luu lai trang
thai ciia né va thuc hién di tri dén host khac.
Vong doi tac tir 1ap lai theo trinh ty nhu so dd
trén cho dén khi n6 hoan thanh nhiém vu hoat
hét thoi gian hoat dong thi tac tir s€ bi huy.

2.2 Truy van CSDL phan tin sir dung tac tir
di dong
Truy van phan tan 1a mot chudi cac thao tac
dir liéu duoc thyc hién trén cac manh quan hé
phan ra. Trong do:

- Cau truy van duogc phan ra thanh
chudi céc thao tac dai sb quan hé.

- Dit liéu duoc truy cdp bai truy van 1a
nhitng manh di liéu dugc phan ra va thuong
goi la dir li€u cuc bg.

- Phép truy vén dai s6 phai duoc mo
rong véi cac thao tac tuyén thong.

Trong truy vin phan tan, chi phi truyén
thong va thoi gian dap tng truy van 1a nhiing
van d& duoc quan tim.

Téc tir di dong dugc xay dung theo ky thuéat
autonomous code, tic tir di dong s& tu quyét
dinh di trG, dong gbi ma ngudn, khong luu lai
ban sao va thuc thi & dau trén CSDL phén tan.
Hai budc thyc hién cia tac tir di dong:

Buée 1: Code sau khi thyc thi & may A s€
tu dong goi va di tri toi may B

Code _)\m
Node A Node B

Hinh 2: K§ thuit autonomous code_Buwéc 1

Buwéce 2: Code thyc thi & may B, lic nay
code khong con ¢ may A nita.

Thuc thi

Node A Node B
Hinh 3: Ky thuat autonomous code_Budc 2

Kién tric cua tac tir di dong:
Agent

Agent Agent Agent

A N
Giao tiép AN
Y
: 4

Agent

Phéin mém co
ban

Phéin mém co
ban

Di tra

Hé didu hanh  |¢—p H¢ diéu hanh
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Hinh 4: Kién tric cia tac tir di dong
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Truy véan co so dit liéu phan tan 1a mot qua
trinh két hop hoa tron truy vén, thao tac va két
hop dir liéu trong mot co sé di liéu phan tan.
Truy cép vao co s¢ dir li€u sé hién thj két qua
truy van mong mudn ctia ngudi dung. Co so dit
liéu truy cdp khong thuc hién viéc theo doi cac
thay d6i d6i v6i co s dit lidu trén mdi may chu.

Trong hé¢ théng CSDL phéan tan, viéc thuc
hién truy van trén cic ngdn ngit bac cao thuong
rat ton kém thoi gian. Do d6 trude khi thuc hién
truy van cac hé théng CSDL phén tan lién quan
can phai bién ddi cau truy van phuc tap thanh
cac ciu truy van don gian va giam chi phi
truyén thong gitra cac tram, trudng hop c6 nhu
cau truy van phtic tap, chuyén biét va lién quan
dén nhiéu ngudn dir liéu khong dong nhat, viéc
sit dung céc tac tr di dong dén cic ngudn dir
lidu va khai thac tai chd, roi quay vé voi thong
tin can thiét 1am giam tai mang va giai quyét
dugc bai toan truy van.

Diém ndi bat caa tac tr di dong 13 viée xu
ly khong ddng bo, khi cac tac tir duge giri di
trén hé thdng dén server chtra dir liéu va hoat
dong theo ddi ngudn dit liéu ngay ca khi nguoi
dung ngat két ndi. Sau d6 khi ngudn dir liéu co
su thay doi, tac tir di dong s& quay vé bao cho
ngudi ding hodc ban than né cd nhimng thay doi
thich hop v6i nhitng dit liéu thay doi do.

Trong thuong mai dién tu, nguoi dung
duoc phép thuc hién cac giao dich trén mang
c¢6 thé bao gém su thwong luong véi cac thuc
thé & rit xa va c6 thé doi hoi truy cap ngudn
dir lidu lién tuc thay ddi. Tac tir di dong dugc
dung phu hop dé chuyén cac thanh phan cua
g dung tién gan dén ngudn dit liéu thich hop
can quan tam.

3 KET LUAN
Bai bao nay gioi thiéu phuong phap truy
van CSDL phan tan trén hé thong phan tan sir
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dung tac tir di dong, nham 1am giam do¢ rai ro
khi mét két ndi mang, giam chi phi vé thoi
gian tim kiém va truy van dir liéu, han ché phu
thudc vao hé théng mang va ting téc do phat
trién hé théng ciing nhu ting d6 tin cay cho
qua trinh truy vin CSDL phén tan trong hé
thdng phén tan.
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Research congestion control
in multipath transmission
protocal applications
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Diéu khién tdc nghén, truyén
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gian thuc, dya vao ton that,
dwa vao dg ré
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ABSTRACT

Multipath TCP is a set of extensions to regular TCP that allows one TCP
connection to be spread across multiple paths. Multipath TCP distributes
load through the creation of separate "subflows" across potentially disjoint
paths. Multipath TCP is primarily concerned with utilizing multiple paths
end-to-end to improve throughput. In terms of congestion control, loss-based
algorihms and delay-based algorithms can be applied to multipath
TCP.However, it needs to be clarified which kind of them be better than other
in multipath TCP. Additionally, impacts of various traffic on perfomance of
each ones in multipath TCP should be appraised, such as impacts of realtime
traffic and non realtime traffic. These items arecleared upinthis paper.Base on
results of simulation with NS-2 tool, assessments andsuggestions are also
given for improving performace of multipath TCP.

TOM TAT

Multipath TCP la giao thitc mé réng thém cic ddc diém tir giao thirc TCP,
cho phép mét két noi TCP phan chia thanh nhiéu luéng con va phéin b6 hu
lwong théng qua nhing luong con riéng biét. Muc tiéu cua giao thire ndy la
sur dung nhiéu duong dong thoi giita hai thiét bi dau cudi nham cdi thién
ddng ké hiéu suat duong truyén. Dé kiém sodt nghén trong multipath TCP, da
c6 cdc dé xudt dung giai thudt diéu khién nghén dwa vdo ton thét va ca cdc
gidi thudt diéu khién nghén dwa vao dg tré. Tuy nhién, logi gidi thudt diéu
khién nghén nao la tot hon_cho multipath TCP van con la diéu can lam ré.
Ngodi ra, hiéu qud cia moi logi gidi thudt diéu khién nghén trén multipath
TCP chiu dnh hwéng ciia cdc logi heu heong khédc nhau nhw thé nao, chang
han nhw dnh hwong gitta heu lwong thoi gian thwe va phi thoi gian thiee. Tat
cd nhitng diéu nay sé dwoc lam sang té trong bai bao nay. Can cir vdo cdc két
qud mé phong bang cong cu NS-2, cac danh gid va de xudt nham cdi thién
chdt lwong ciia multipath TCP ciing dwoc trinh bay.

1 GIOI THIEU

Ngay nay, nhu cau st dung thong tin s0

lai. Vi thé, mong mudn hién nay cua ngudi
dung 1a két no6i thong tin nhanh va lién tuc. Cac

ngay cang nhiéu va da dang, mong mudn két
ndi thong t1n moi luc moi noi. Thiét b1 ngay
nay phat trién manh vé cong nghé két nbi khong
day nhu smartphone, tablet, laptop déu hd tro
két ndi nhu: Wifi, 3G. Cac ting dung ngay nay
cling doi hoi nhleu dung lugng, cho nén yéu cau
bang thong can duoc ting 1én.

Thuc trang dudng truyén két ndi hién nay
khong thoa man cho nhu cau hién tai va tuong
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trung tdm dir liéu nhu Amazon, Google hién
nay ciing da két ndi voi nhleu nha cung cap
dich vu, xu huéng phat trién thiét bi di dong
déu co trang bi nhiéu duong két ndi nhu: wifi,
3G... Néu thiét bi dau cudi dong thoi sir dung
nhiéu giao dién két ndi thi k¥ thuat truyén tai da
duong (Multipath TCP) s€ dap trng dugc nhu
cau mong mudn hién nay. Hinh 1, minh hoa cho
viéc str dung giao thirc truyén tai da duong cho
thiy smartphone, tablet két nbi Internet véi
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trung tam dir liéu dong thoi qua duong 3G va
Wifi.

T}H;g tam
dir liéu

Hinh 1: Minh hoa sir dung Multipath TCP

Pa s6 céac thiét bi dau cudi hién nay duoc
trang bi nhiéu coéng cu két ndi bang nhiéu
duong, nhung thong tin lién lac thuong dugc
giéi han mot con dudng duy nhat cho mdi lan
két ndi. Str dung tai nguyén trong hé théng s&
hiéu qua hon néu dugc st dung da duong két
nbi dong thoi. Giao thirc truyén tai da duong da
duoc IETF cong nhan [1] [2] cho viéc nghién
ctru phat trién k§ thut truyén tai da duong
nham ting hiéu suat cho nhu cau truyén tai hién
nay.

Nham ting hiéu qua hon nita trong k§y thuat
truyén tai da duong, va trén co so céac tiéu chi
duogc dat ra [4], cac thuat toan diéu khién tic
nghén da duong di duoc dé xuat. Trong do,
mot s tai lidu da noi 1én cac thut toan diéu
khién tic nghén da duong dua vao ton that dat
hiéu qua trong viéc truyén dir lidu. Vay dbi véi
cac tng dung theo thoi gian thyc thi sao? Tai
sao khong dung diéu khién nghén dua vao tén
tht hay diéu khién nghén dwa vao do tré? Dé
lam r nhitng diéu noi trén, bai viét s& tap trung
nghién ciru danh gia hai dang diéu khién tic
nghén dya vao ton that va dua vao do tré trong
truyén tai da dudong. Qua d6 xac dinh sy phu
hop hay khong, & mirc d6 nao khi trién khai cac
dang tng dung khi st dung dich vu truyén tai
da dudng theo ting phwong phap diéu khién
nghén noi trén.

2 PIEU KHIEN TAC NGHEN TCP PON

PUONG
2.1 Diéu khién tic nghén TCP don dudng

— Co ché diéu khién luu luong trong TCP
gom: co ché truyén lai, co ché cura so truot,
quan ly ctra s0, di€u khién loi.
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— Co ché truyén lai: dé dam bao kiém tra
viéc truyén lai va khic phuc 16i trong viéc
truyén dir liéu, TCP c6 co ché dong ho kiém tra
truyén lai (time-out) va co ché truyén lai
(retransmmission). Thoi gian khtr hoi (Round
Trip Time) duoc xéac dinh tir thoi diém bét dau
truyén dir liéu ctia bén giri cho dén khi nhan
dugc tra 161 (ACKnowledgment) ctia bén
nhan 1a yéu td quyét dinh gia tri ddng ho kiém
tra truyén lai tow . VAY tow >RTT.

— Hién tuong nghén mang: xay ra khi sb
luong gbi tin dén nat mang vuot qua kha ning
xtr 1y cua né hodac vugt qua kha nang van tai
ctia cac dudng truyén ra, diéu d6 dan dén viéc
thong luong ciia mang bi giam di khi luu lugng
dén mang ting 1én. Hién twong tic nghén c6 thé
xay ra 6 mt hoac mot s6 nut mang, hay trén
toan mang.

2.2 Thuit to4n diéu khién tic nghén dya
vao ton that trong TCP

Pé tranh hién tuong tac nghén, Jacobson va
cac cong su da dé xuat cac bién phap dé tranh
tic nghén [7]. Giai phap chinh 1a klem sodt toc
d6 gui dir lidu con goi 14 “cira s6 tdc nghén”
(cwnd), nham han ché sb luong dir liéu gtri dé
tranh tac nghén. Khi kich thudc cwnd chua vuot
ngudng (Slow Start threshold), kich thudc
cwnd s€ ting theo ham mi. Khi kich thudc
cwnd vugt ngudng, kich thudc cwnd s€ tang
tuyén tinh. Khi hét thoi gian doi (timeout), gia
tri ngudng bang mot nira gia tri kich thudc
cwnd hién thoi va kich thudc cwnd nhan gia tri
1. Nham dat hiéu qua hon trong viéc diéu khién
tac nghén cho giao thirc truyén tai don duong
dua vao ton that, mot sd thuét toan dugc dé xuét
cai tién nhu: Reno [8], New Reno [9] va SACK
[10].

2.3 Thuit toan diéu khién tic nghén dua
vao d§ tre trong TCP

— Céac thuat toan diéu khién tic nghén don
duong dya vao do tré da duoc dé xuét boi Jain
[12], Tri-S boi Wang va Crowcroft [14], trong
d6 thuat toan Vegas do Brakmo va cong su [3]
duogc phan tich k¥ ludng.
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— Thuét toan Vegas thuc hién: udc tinh
thong lugng du kién ExpThroughtput bing kich
thudc cwnd /BaseRTT (V6i BaseRTT min all
RTT). Thong lugng thuc t& ActThroughtput bing
kich thudc cwnd/RTT. Va gié tri
Diff=(ExpThroughtput-ActThroughtput)* BaseRTT.
Thuat toan diéu chinh kich thudc ewnd theo:

cwnd = cwnd +1, néu Diff<a,
cwnd= cwnd -1, néu Diff>f
cwnd =cwnd , néu o < Diff <P
(trong dé a, B hang so)

3 PIEU KHIEN TAC NGHEN TCP bA
PUONG

3.1 Téng quan vé truyén tai da duwong

— IETF khoi tao nhém nghién ciru vé giao
thirc tmyen tai da duong (MPTCP) [2], nham
phat trién k¥ thuatgiao thirc truyén tai da duong
cho cac tng dyng trén co so tin dung loi thé sir
dung nhiéu duong dong thoi dé truyén dir liéu.
3.2 Mo hinh co ban Multipath TCP [2]

— Két ndi giita cac thiét bi dau cudi trong
giao thirc truyén tai da duong dwoc hinh thanh
tir mot hodt nhidu ludng con. Cac ludng con s&
tao ra cac cap dia chi khac nhau, va truyén dir
liéu cung lic trén cic ludng con nhim ting
thong lugng so véi giao thuc truyén tai don
duong (hinh 2). Ngoai ra, mdt co ché cho giao
thirc truyen tai da duong la kha nang phuc hdi:
khi mot ludng con mat két ndi thi n6 co co ché
chuyén dir liéu sang ludng con khac (hinh 3).

[6[4]3]1]
Diachi Al /Bia chi Bl
Host A ‘ Host B
[6]s[4[3[2[1] Luongcon [1[2]3]4[5][6]
A7
Dia chi A2 Dia chi B2

Hinh 2: Minh hoa két néi MPTCP

sl2[6[alst) pyeninr

Dia chi Al
Host A ™~ ) Host B
[6]5]4]3[2[1(] Luongcon [1[2]3]4[5]6]
A7 AN
Bia chi A2 & Dia chi B2

Hinh 3: Minh hoa kha nang phuc héi MPTCP
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3.3 Chitc ning giao thirc truyén tai da
dwong

— Giao thuc truyén tai da duong co cac
chtre ning: quan 1y dwdng truyén thi tao ra cac
ludng con, thiét 1ap két ndi cho cac ludng con.
Lap ké hoach goi dé phén chia dit liéu, danh s6
thtr ty phan doan d li¢u trude khi gui qua cac
ludng con. Cudi clng, cac thuat toan diéu khién
tac nghén sé thuc hién diéu khién cac ludng dit
liéu.

— Muc tiéu giao thuc truyén tai da dudng:
tang thong luong, canh tranh cong bang duong
truyén, can bang cho dudng truyén tai.

3.4 Cic thuit toan diéu khién tic nghén da
dwong dua vao ton that

— Thuat toan diéu khién tic nghén don
dudng dua vao ton thét 13 truong hop dic biét
ctia thudt toan diéu khién tic nghén da duong
dwa vao ton that [5]:

+ Véi mdi thong bao xac nhan ACK trén
ludng con thtr , cuira s6 tac nghén (w,) duogc

1
tinh: Wy < W, +

Wy

Thuét toan diéu khién tic nghén da duong
v6i mdi ludng con thuc hién diéu khién tic
nghén nhu 13 thuat toan diéu khién tic nghén
don duong cho ludng nay, khi do tong thong
luong cac ludng con sé ting gap doi (gia su luc
nay thoi gian kKha hdi cua tit ca cac duong la
bang nhau). Diéu nay dan dén canh tranh khong
cong bang dbi vOi giao thue truyén tai don
duong tai duong tic nghén. Hinh 4 minh hoa
cho viéc canh tranh khong cong bang khi hai
ludng con cuia giao thirc truyén tai da duong
cung di qua dudng tic nghén véi dudng truyén
ctia giao thuc truyén tai don dudng.

wl+w2=2%w_single)

/ multipath

A
N N ;
 S— receiver

singlepath

w_single receiver

Hinh 4: Minh hoa canh tranh khong cong bing
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Mot s6 thuét toan diéu khién tic nghén da
duong da dé xuét dé giai quyét viéc canh tranh
cong bang v6i duong single path cua giao thic
truyén tai don duong hién tai 1a thuat toan
EWTCP [4][11]; Couple [4][11]

— Thuit tean EWTCP: dya trén TCP-
New Reno trén moi duong » va diéu chinh w,

+ V6i mdi thong bao xac nhan ACK trén

ludng con thet r, w, ting: -+

— Thuat toan Couple [4]: thuc hién cac
budc khédi dong cham (slow start), truyén nhanh
(fast retransmif) va phuc hdi nhanh (fast
recovery) nhu thuat toan diéu khién tic nghén
don duong dwa vao ton thit (TCP Reno). Véi
Wio 12 tong kich thudce clra s6 tic nghén cua
cac ludng con két ndi. Thuét toan diéu chinh w:

+ V6i mdi thong bao xac nhan ACK trén
alpha 1 J

luong con thit , w, tang : min[
Weotal  Wr

Tém lgi: Cac thuat toan diéu khién tic nghén
da duong dwa vao ton that déu c6 co ché cai
tién tang kich thudc cira so tic nghén (w,) trong
truong hop khi c6 théng bao xac nhan ACK
trén ludng thir 7. Riéng truong hop mat goi thi
kich thuéc cira s6 tic nghén cia cac thuat toan

giam gidng nhau theo cong thirc: w, <—7’

3.5 Thuat toan diéu khién tic nghén da
dwong dwa vao do tre [13]

— Puogc dé xuit trén co s thuit toan diéu
khién tac nghén don dudng dwa vao do tré
Vegas [3], c6 the tom tat:

+ Trén mdi ludng r, thuc hién giéng nhu
thuét toan dieu khién tac nghén don duong dua
vao do tre.

+ Tong cac gia tri cua cac luong la co dinh,
khong phu thude vao so lugng cac ludng con.

+ Thich tng tham s6 diéu chinh a,  do anh
huéng dén téc do truyén tai cua ludng con
twong mg voi muc dich can bang mirc do tic
nghé&n mang.

210

4 KET QUA VA THAO LUAN
Ky hiéu trong phan mé phong nay la:

- MPTCP-loss: thuit toan diéu khién tic
nghén da duong dua vao ton that.

- MPTCP-delay: thujt toan diéu khién tic
nghén da duong dya vao do tre.

- FTP: loai ung dung phi thoi gian thuc.
- CBR: loai tng dung thoi gian thyec.

B6 cong cu dung dé thuc nghiém mé phong
la NS-2 (network simulator -2), phién ban 2.34
va chay trén méi truong 1a hé diéu hanh Ubuntu
voi phién ban 10.04. Thyc nghiém mé phdng
cho thuat toan diéu khién tic nghén da duong
dwa vao ton thit trén co so thuat toan Couple
[4] va thuat toan diéu khién tic nghén da duong
dya d6 tré 14 thuat toan wVegas [13].

4.1 Két qua truyén tai ciia thuit toan diéu
khién tic nghén da dwong so véi thuit
toan khién tic nghén don duong.

Nhim 1am rd sy hiéu qua truyén tai cua
thut toan didu khién tic nghén da duong dya
vao ton that va thuat toan didu khién tic nghén
da duong dwa vao d0 tré di dugc dé xuat
[4]1[5][13]. Trén co s& do, chung t6i xay dung
mo hinh mang nhu hinh 5.

Single path _1

20Mbps, 20ms

Multipath
sender subflow 1
subflow 2

A
40Mbpsi]0ms
20Mbps, 20ms

Single path_2

Hinh §

V6i mo hinh mang (hinh 5), chiing t6i thiét
lap céu hinh giéng nhau cho hai loai thuat toan
diéu khién tic nghén “MPTCP-loss” va
“MPTCP-delay”:

Multipath TCP bén guii tao ra hai ludng con
subflow 1, subflow 2 duogc thiét 1ap thong
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lugng 40Mbps, thoi gian tré Oms. Puong tic
nghén 1 va 2 duoc thiét lap thong luogng
20Mbps, thoi gian tré 20ms. Ludng Single
path_1 dugc thiét 1ap thong lwong 40Mbps, thoi
gian tré Oms va cung di qua duong tic nghén 1
v6i ludng con subflow 1 ctia Multipath. Ludng
Single path 2 dwoc thiét 1ap thong luong
40Mbps, thoi gian tré Oms va cung di qua
dudng tic nghén 2 véi ludng con subflow 2 cua
Multipath.

4.1.1 Két qua truyén tdi ciia thudt todn diéu
khién tic nghén da dwong dwa vao ton that
S0 voi thudt todn diéu khién tic nghén don
dirong dwa vao ton that.

V6i thoi gian 1a 200s, chung t6i c6 duoc két

qua mo phdéng nhu hinh 6.
a1

|
1 i —%— SingTCP_loss_1
5 [ —*— SingTCP_loss_2|

@ |
Q |
=l |
2 49 |
— |
3 w x
S 3
=1 i N
2 ! " G A a
= ‘ | (\ [\ 4
= | [} \4 Ay 4\ \y/
Iya S Y )
A \“ \/ /‘A A K\ =
v A \ 4 X
14 A
—&— MPTCP-loss sub1
—v— MPTCP-loss sub2
0 T T T T T T
0 50 . 100 150 200
Time (s)
Hinh 6

Tu két qua hinh 6, xet thay thong lugng
truyén cia luong con 1 va ludng con 2 cua
Multipath thap hon thong lugng truyén duong
single path 1 va duong single path 2. Nhung
tong thong lugng cia hai ludng con (MPTCP-
loss Total=4.25 Mbps) cao hon thong lugng
lugng duong single path 1 va duong single path
2. (SingTCP loss 1=SingTCP loss 2
3.29Mbps)

Véy, thuat toan diéu khién tic nghén da
duong dya ton thit dat hiéu qua tang thong
luong so vdi thuat toan diéu khién tic nghén
don duong dwa ton that.
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4.1.2 Két qua truyén tdi ciia thudt todn diéu
khién tac nghén da dwong dwa vao do tré
so voi thudt toan diéu khién tac nghén don
duong dwa vao do tré.

V6i thoi gian 1a 200s, chung t6i c6 duoc két

qua mo phdéng nhu hinh 7.

7A0—.

65

g [—— MPTCP-delay Total

6.0 -

5.5+

5.0

Throughtput (Mbps)

4.5

—— MPTCP-delay sub1
—— MPTCP-delay sub2

g —— SingTCP_delay_1
4.0 —— SingTCP_delay 2|

3.5

Tima (s)
Hinh 7

Tir két qua hinh 7, xét thiy thong lugng
truyén cta ludng con 1 va ludng con 2 cia
Multipath thap hon thong luong truyén duong
single path 1 va duong single path 2
(MPTCP_delay subl 3.331Mbps;
SingTCP delay 1= 3.332 Mbps). Nhung tong
thong luong trung binh cua hai ludng con
(MPTCP-delay Total= 6.66 Mbps) cao hon
thong luong luong dudng single path 1 va
duong single path 2.

Nhu vay, thuit toan diéu khién tic nghén da
duong dua d6 tré dat hiéu qua tang thong lugng
so voi thuat toan diéu khién tic nghén don
duong dua do tré.

Tém lai, thudt todn diéu khién tdc nghén da
duwong truyeén tdi dat hiéu qua hon so voi thudt
toan diéu khién tac nghén don duong.

4.2 Két qua truyén tai cia thuit toan diéu
khién tac nghén da dudng cho tirng loai
ung dung khac nhau.

Vé6i muc tiéu dé lam ré thudt todn diéu
khién tic nghén da dwong dwa vao ton thit va
thudt todn diéu khién tic nghén da dwong duwa
vao dp tré, logi nao dat higu qud hon trong
vigc truyén tii cho cdc tng dung. Vi viy,
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chung t6i tién hanh thuc nghiém mé phong qua
04 kich ban v6i mo6 hinh mang nhu hinh 8
20Mbps, 20ms
40Mbps, Oms

-

Multipath >l/ - /V =~ ~

bflow 1 ~
sender_ subtiow Multipath
receiver
-

~ subflow 2
~

N CET Ry
40Mbps, Oms 40Mbps, Oms

20Mbps, 20ms
Hinh 8

40Mbps, Oms

V6i m6 hinh mang hinh 8, ching t61 thiét
1ap cau hinh:

Multipath TCP bén guri tao ra hai ludng con
subflow 1, subflow 2 dugc thiét lap thong
luong 40Mbps, thoi gian tré Oms. Tai nat mang,
thiét 1ap duong tic nghén 1 va 2 thong lugng
20Mbps, thoi gian tré 20ms

4.2.1 Muc tiéu mo phong kich ban 1

Cung mot thuat toan MPTCP-delay truyén
tai cho hai loai ung dung thoi gian thuc va phi
thoi gian thyc. Vay dbi véi loai tng dung thoi
gian thuc c¢6 hiéu qua hay khong so véi tng
dung phi thoi gian thyc. V&i muyc tiéu dé ra, ma
mo phdéng cho m6 hinh mang (hinh 8).

V6i thoi gian 1a 200s, hinh 9 1a két qua mo
phong thuét toan MPTCP-delay cho ting dung
thoi gian thyc, hinh 10 1a két qua mo phong
MPTCP-delay cho ung dung phi thoi gian thyc.
Hinh 11 thong luong truyén khac nhau cho hai
loai rng dung thoi gian thyc va phi thoi gian
thuc d6i v6i thuat toan MPTCP-delay.

4.5 ‘
p— y
404 MPTCP-delay Total (CBR)
2
S 354
=
5
s
= 3.0
(=2}
3
o
=
[
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| —— MPTCP-delay sub2 (CBR))
20 T T T T T
0 50 100 150 200
Time (s)

Hinh 9
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—— MPTCP-delay Total (FTP)
Qo
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5 6
i3
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[o2]
> 5
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gl el il
P 5t
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Time (s)
Hinh 10
9
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e}
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5
o
=
2
5 69
c
-
5
[—— MPTCP-delay total (CBR)|
4 T T T

T T T T T T
0 50 100 150 200
Time (s)

Hinh 11
4.2.2 Panh gia muc tiéu mé phong kich ban 1

Tir két qua hinh 11, két qua cho thay thong
luong truyén cua ung dung phi thoi gian thuc
(MPTCP-delay total (FTP) la 8.3Mbps) cao
hon thong lugng truyén cua Gng dung thoi gian
thuc (MPTCP-delay total (CBR) la 4.3Mbps.)

V&i muc tiéu cia kich ban 1 d ra. Chting to
rang ddi voi loai tmg dung phi thoi gian thyc thi
thudt toan diéu khién tic nghén da duong dua
vao d6 tré hiéu qua hon ddi voi tng dung thoi
gian thyc vé ting thong luong.

4.2.3 Muc tiéu mo phong kich ban 2

Qua kich ban 1, nhéan théy voi loai ing dung
phi thoi gian thuc thi thuat toan di€u khién tac
nghén da duong dua vao dg tr¢ hi¢u qua trong
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truyén tai, Vdy doi vdi thudt todn diéu khién tdic
nghén da dwong dira vdo tén that thi loai img
dung nao dat hiéu qua hon. Trén muyc ti€u dé
ra, chung t6i thyc nghiém mo6 phong cho md
hinh mang (hinh 8). Véi thoi gian mé phong
200s, c6 két qua:

Hinh 12 14 két qua mo6 phong cho MPTCP-
loss v6i loai ing dung thoi gian thyce va hinh 13
1a két qua moé phong MPTCP-loss cho tUng
dung phi thoi gian thyc. Hinh 14 thong luong
truyén khac nhau cho hai loai tmg dung thoi
gian thyc va phi thoi gian thuc dbi véi
MPTCP-loss.

0.9 1
—— MPTCP-loss Total(CBR
@2 084
fe)
=
E_ 0.7
=y
(o2}
3
£ 064
=
0.54 —— MPTCP-loss 1 (CBR)
—— MPTCP-loss 2 (CBR!
0.4 : . T . T T T
0 50 100 150 200
Time (s)
Hinh 12
—+— MPTCP-loss Total (FTP)

—— MPTCP-loss_1 (FTP)
——MPTCP-loss_2 (FTP)

Throughtput (Mbps)

T
100 200
Time (s)

Hinh 13
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5.5+

5.0 —— MPTCP-loss total (FTP)|
4.5+
g 4.0 —
2 -4
g’ 3.5
ER
= 3.04
[o)} 4
>
o 25-
I-E 4
2.0
5] —— MPTCP-loss total (CBR)
1.0 1 [\
05 . . T . . ,
0 50 100 150 200
Time (s)
Hinh 14

4.2.4 Danh gia muc tiéu mo phong kich ban 2

Tir két qua hinh 14, théng luong truyén tai
ctia thudt toan diéu khién tic nghén da duong
dwa ton that voi loai ung dung thoi gian thyc
(dao dong 0.895Mbps-0.897Mbps) thap hon so
v6i thong luong truyén tai cia thuét toan didu
khién tic nghén da duong dya t6n thit véi loai
ung dung phi thoi gian thuc (dao dong
2.9Mbps-12.4Mbps).

Véi muc tiéu cia kich ban 2 d ra. Chiing to
rang d6i v6i loai g dung phi thoi gian thyc thi
thut toan didu khién tic nghén da duong dya
vao ton that truyén tai hiéu qua hon so voi ing
dung thoi gian thyec.

4.2.5 Muc tiéu mo phong kich ban 3

Cung mot loai tng dung phi thoi gian thyc,
khi truyén tai véi thuat toan diéu khién tic
nghén da dudng duwa ton that dat hiéu qua nhu
thé nao so v6i thuat toan didu khién tic nghén
da duong dwa d6 tré. Voi muc tiéu dé ra, chung
toi thuc nghiém mo phong cho mé hinh mang
(hinh 8). Véi thoi gian mo phong 200s, co két
qua:

Cung truyén tai loai ung dung phi thoi gian
thuc. Hinh 15 1a két qua mo phong thuat toan
diéu khién tic nghén da duong dua ton thit,
hinh 16 14 két qua mo phong thudt toan diéu
khién tic nghén da duong dwa d6 tré. Hinh 17
thong luong truyén cua thuat toan diéu khién
tac nghén da duong dua ton that so véi thuat
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toan diéu khién tic nghén da duong dua do tré
cho mét loai ing dung phi thoi gian thyec.
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4.2.6 Danh gia muc tiéu mo phong kich ban 3

Tur két qua hinh 17, c¢6 khi thong luong
truyén tai cua thuat toan diéu khién tic nghén
da duong dua ton that cao hon so véi thuét toan
diéu khién tic nghén da duong dwa do tré.
Nhung théng luong trung binh cua thuét toan
diéu khién tic nghén da duong dwa do tré
(MPTCP-delay la 6.66Mbps) cao hon thong
luong trung binh cua thudt toan diéu khién tic
nghén da duong dwa tén that (MPTCP-loss la
4.25Mbps)

T d6 thiy rang thuat toan diéu khién tic
nghén da duong dya do tré dat hiéu qua hon vé
tang thong luong so voi thut toan diéu khién
tac nghén da duong dya ton that khi truyén tai
véi loai ting dung phi thoi gian thyec.

4.2.7 Muc tiéu moé phong kich ban 4

Qua kich ban 3, nhan théy voi loai Ung
dung phi thoi gian thyc thi thudt toan diéu
khién tic nghen da duong dua vao do tré hiéu
qua_trong truyén tai so voi thuét toan diéu
khién tic nghén da dudng dya vao ton that ,
Vay déi véi logi g dung thoi gian thuc thi
logi thudt toan nao dat hiéu qua hon. Trén
muc tiéu dé ra, chung t6i thuc nghi€ém mo
phong cho mo6 hinh mang (hinh 8). Vi thoi
gian mo phong 200s, c6 két qua:

Cung truyén tai loai tmg dung thoi gian
thuc, hinh 18 la két qua mo phong thuat toan
diéu khién tic nghén da duong dya vao tén
that, hinh 19 1a két qua mo phong thuat toan
diéu khién tic nghén da duong dua vao do tré.
Hinh 20 théng lugng truyén cua thudt toan
diéu khién tic nghén da duong dya vio ton
that so v6i thuat toan diéu khién tic nghén da
duong dya vao do tré cho mot loai ung dung
thoi gian thuc.
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4.2.8 Danh gia muc tiéu mo phong kich ban 4

Tir két qua hinh 20, nhan thiy thong luong
truyén cua thuat toan diéu khién tic nghén da
duong dua do tré (dao déng 4. 2Mbps-4.6Mbps)
cao hon so voi thudt toan diéu khién tic nghén
da duong dua ton that (dao déng 0.895Mbps -
0.897Mbps)

T d6 thy rang thuat toan diéu khién tic
nghén da duong dua vao d6 tré hiéu qua hon
vé tiang thong luong so vé&i thuat toan diéu
khién tic nghén da duong dwa vao ton that khi
truyén tai v6i loai ing dung thoi gian thye.

5 KET LUAN VA PE XUAT

Giao thuc tmyen tai da du(mg (Multipath
TCP) dua trén nén tang cta giao thirc truyén tai
don duong. Muc ti€u quan trong cho giao thirc
truyén tai da duong la: dugc trién khai va c6 thé
str dung ma khong thay ddi dang ké co so ha
téng Internet hién tai.

Nham 1am rd hon sy hiéu qua ciia giao thirc
truyén tai da duong, bai viét nghién ctru co s&
ly thuyét vé giao thirc truyén tai don duong, cac
thuat toan diéu khién tic nghén don duong.
Giao thirc truyén tai da duong, cac thuat toan
diéu khién tic nghén da dudng.

Qua nghién ciru co s6 1y thuyét, sau d6 tién
hanh thyc nghiém mo phong thuat toan diéu
khién tic nghén da dudng so véi thuit toan
khién tic nghén don duong hién tai va mo
phong hai loai thuat toan diéu khién tic nghén
da duong cho tirng loai tng dung khac nhau.

Vi két qui mé phong, chieng té ring:

- Tht nhét: ca hai thuét toan diéu khién tic
nghén da dudong dwa vao ton that va thuat
toan toan diéu khién tic nghén da duong
dya vao do tré déu dat hiéu qua tang thong
lugng so voi thuat toan diéu khién tic
nghén don duodng.

- Th hai: thuat toan diéu khién tic nghén
da duong dwa vao ton that va thuit toan
diéu khién tic nghén da duong dua vao do
tré dat hidu qua khi truyén tai voi loai ung
dung phi thoi gian thyc vé tiéu chi ting
thong lugng so voi loai ung dung thoi gian
thuc.
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Thir ba: d6i véi loai ung dung thoi gian
thuc thi thuat toan diéu khién tic nghén da
duong dua vao d6 tré dat hiéu qua hon vé
ting thong lugng so voi thuat toan diéu
khién tic nghén da dudng dwa vao ton that.

Vi két qua dat dwoc ma kién nghi dé xudt:

Nghién ciru phat trién va cai tién cac thuat
toan diéu khién tic nghén da duong vi su
hiéu qua cua nd so v6i thudt toan diéu
khién tic nghén don dudng.

Can nghién cuu cdi thién thudt toan diéu
khién tic nghén da dudng dua vao do tré do
dat hiéu qua khi truyén tai cho loai tng
dung thoi gian thuc.
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