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PHAN TICH VA PANH GIA KET QUA POI MOI TRONG PAO TAO
VA NGHIEN CUU KHOA HQC CUA KHOA CONG NGHE THONG
TIN VA TRUYEN THONG GIAI POAN 2006 — 2011

Lé Quyét Thing,
Khoa Cong nghé thong tin va Truyén thong, truong Pai hoc Can Tho
Tém tit

Puoc thanh ldp tuw 1994, Khoa Cong nghé thong tin va Truyen thong (Khoa CNTT & TT) dd trai
qua nhiéu khé khan va da biét vuot qua va phdat trién nhu ngay hom nay. Nhin lgi thoi gian qua,
chiing ta c6 thé tong két lai thanh 2 giai doan. Giai doan 1 (1991-2006): Xay dung nguon nhan
liec va On dinh chat lwong dao tao, Giai doan 2 (2006-2011): Nang cao chdt lwong dao tao va
On dinh dinh hwdng Nghién ciu Khoa hoc va Cong nghé. Phdt trién tlep theo cua Khoa la Giai
doan 3: Phdt trién can bang Nghién ciru khoa hoc va Dao tao nguén nhan lyc, tién t6i dat chudn
Quéc gia o méc 2015 va chudan Khu viee & mée nam 2020. Bai viét nay tcfng két nhitng thanh qua
ciia Giai doan 2 nham xdc dinh cdc thdch thikc va dinh hwong cdc nhiém vu phai lam trong giai

doan ké tiép.

Bai viét sé tdp trung trinh bay cdc két qua déi méi co ban trong Dao tao va Nghién ciu khoa hoc
ctia Khoa trong Giai dogn 2. Pdc biét bai Viét ¢ néu bat suw chuyén minh trong nghién cuu khoa
hoc nhu la mot sy hoan thanh "Bé phong”, tao diéu kién cho sy bay cao va nhanh cua cdc nhom
nghién citu khoa hoc trong Khoa. Trong do, nhom nghién ciu lién nganh DREAM ciing voi phong
nghién cuu Xu ly dit liéu thong minh (LIDP) sé phai dong vai tro chu dgo. Mot so keét qua nghién
citu khoa hoc tiéu biéu dwoc minh hog dé chi ré hon cdc hwomg nghién ciru khdc nhau. Cdc
hudng nay tuy khdc nhau nhung cing muyc tiéu: dua cong ngh¢ cao trong linh viee Tin hoc dén
gan voi u’ng dung thuc 1é hon, nhat la hé tro cho Cong cuoc phat trién Kinh té va Xa héi trén
Viing Pong bang song Ciru long. Két ludn cia bai viét diic két bon dic diém chinh tdc déng lén
chdt luong dao tao va ba tiéu chi dam bdo su bén viing cua hoat dong nghién citu khoa hoc trong
Khoa CNTT & TT.

Abstract

Established since 1994, the College of Information Technology and Communication (CICT ) has
gone through many difficulties, but has passed and grown today. Looking back the last
five years, that can be summarized in two stages. The Phase 1 (1991-2006) is Building Human
Resources and Stabilizing Training Quality. The Phase 2 (2006-2011): Improving Training
Quality and Focusing Research on some important Fields. The next stage will be the Phase 3:
Balancing Research and Human Resources Training, striving to meet national standards in
the milestone 2015 and ~ Regional ~ (ASEAN)  standards  in  the milestone 2020.  This
paper summarizes the results of Phase 2 to determine the challenges and tasks to be done in the
next phase.

The content of this paper will focus on presenting the important innovations in Training and
Scientific Research in the Phase 2. In particular, the growth of research in the last time has
created favorable basis for the high and fast flying of the research teams of CICT. Among them,
the DREAM team in collaboration with research Laboratory of Intelligent Data Processing
(LIDP) will playa  key  role. Some typical  results are ~ shownto  indicate more
clearly the different research  fields. Although different  studies, but the same goal:
bringing high technology in  the Informatics closer to practical — applications, especially to
support the development of the economic and social problems on the Mekong Delta Region.

In the conclusions, this article summarized the four main characteristics affecting the quality of
training and three criteria ensuring the sustainability of research activities in CICT.
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1 TONG QUAN

Trudng Dai hoc Can tho ngay tir khi ra doi cho dén nay van duoc coi la trung tim dao tao
va nghién ctru khoa hoc vé Nong nghiép va Sinh hoc manh tam Qudc gia. Mac dau vay,
d2o tao va nghién ctru khoa hoc trong linh vyc K¥ thuat-Cong nghé hod trg cho Nong
nghiép va Sinh hoc con yéu va tré thanh sy bd sung cép thiét nhim tao sy dot phé trong
phat trién Kinh té va Khoa hoc Ky thuat trén toan bd Ving Pong bang Séng Ctru long
(BBSCL).

Nhim day nhanh tién d¢ ung dung Cong nghé thong tin trén Viing DBSCL, Trudng Dai
hoc Can tho da quyét dinh xdy dung Khoa CNTT&TT. Puoc thanh 1ap khong chinh thirc
tor ndam 1990 thong qua Trung tdm Dién tr - Tin hoc va chinh thic tr ndm 1994, Khoa
CNTT&TT da trai qua 2 giai doan: Giai doan 1 (1991-2006): Xay dung nguén nhan luc
va On dinh dao tao; Giai doan 2 (2006-2011): Nang cao chét luong dao tao va On dinh
dinh huéng Nghién ctru Khoa hoc va Cong ngh¢. Ttr ndm 2012 tr¢ di Khoa CNTT&TT s&
bat dau mot giai doan m6i, Giai doan 3: Phat trién cn bang Nghién ctru khoa hoc va Bao
tao nhan luc, tién téi dat chuan Qudc gia & mdc 2015 va chuan Khu vuc & mdc nam 2020.

Trong sudt Giai doan 2, KCNT»T&TT»dﬁ thyc hién nhiéu hoat dong mang tinh d6i moi va
da vé dich mot céch xuat sac d€ c6 thé chuyén sang Giai doan 3. Mot s6 hoat dong ndi bat
trong Giai doan 2 c¢6 thé dugc diém qua nhu dudi day.

i. Vé Dao tao: Nang cao chét Iugng dao tao dai hoc la van dé dit ra rat cép thiét va can
phai dugc quy hoach 1au dai va ¢6 10 trinh. D6i méi chuong trinh dao tao theo hé thong
tin chi 1a mot trong nhitng chinh sach chién Iugc. Nhan thirc dugc tam quan trong nay,
Khoa da nghiém tic thuc hién cac chi dao cia Truong theo 10 trinh. Két qua: Khoa di Ia
mot trong mot s6 khoa c6 thanh tich ludn ludn thuc hién ding han cac ké hoach déi méi,
nhu: Stra d6i chuong trinh dao tao, Viét lai cdc bai giang, P6i méi phuong phdp giang
day va danh gid sinh vién, Xy dung chuan dau ra, Ap dung kiém dinh va ddnh gid dao
tao theo chudn AUN (ASEAN University Network).

ii. Vé Pao tao Sau dai hoc: Tt nam 2007, da cé tdim tién si hoan thanh nghién cttu & nudc
ngoai va trd vé tham gia cong tic dao tao Thac si Hé thong thong tin (HTTT). Cuing lic
d6 Khoa d lién két véi {truong Bach khoa Nantes (Phap) dé mo 16p Master chuyén nganh
Khai khodng dit li¢u cap bang Master Dai hoc Nantes. Chuong trinh lién két nay dugc
trién khai theo hinh thirc dao tao tir xa véi su hd tro ctia céc thiét b1 chuyén dung cho
video-conference va phu giang tiéng Viét. Bén nay da c6 3 khod t6t nghiép chinh quy
(K14, K15, K16) va 2 khod lién két voi tong sb v6i hon 80 thac si HTTT va 9 thac si
Nantes cting v&i hon 80 luén vin vé cdc chuyén dé cong nghé tién tién ciing nhu khoa hoc
mdy tinh. Két qua nay di ning cao uy tin ciia Khoa trong Trudng ciing nhu trong toan
Vung BDBSCL.

iii. Ve Nghién ciru: truée nam 2006, cac chu dé nghién ctu tan man va thuong tap trung
vao cédc dé tai ung dung xay dung H¢ thong thong tin va E- learning. Nhiing dé tai nay
phdt sinh theo nhu cau tin hoc hoa trong Truong, do d6 chi thuan tuy la trién khai cong
nghé méi trén khia canh quan Iy ma chwa su. Bat dau tir 2006, nguon nhan lyc lién tuc
b6 sung boi cic giang vién tré da hoan thanh tién si va do vy sb lugng cdc bai bido
chuyén nganh cta Khoa ting lén dang ké (hang nim trén duoi 30 bai bdo dugc dang
hodc bédo cdo chinh thirc trén céc tap chi va hoi nghi khoa hoc qudc té va qubc gia). Ngoai
ra mot loat cdc dé tai nghién ctru cip co so, cap tinh va cdp Nha nude da duoc thyc hién
va nghiém thu ding han cho thay Khoa CNTT&TT di c6 thé tap trung ngudn luc vao 6n
dinh dinh hudng nghién ctu nhim phét huy tdi da két qua va thu hit duoc tai trg. Dic
b1et dé tai nghién ctru cap Nha nude KC.01.15/06-10 (Lé Quyét Thing et al. [1]) da tao
tién dé cho viéc hop tac c6 hi€u qua voi IRD (Phdp) va IFI (Ha ndi). D6 1a sy thanh cong
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cua viéc thanh 1ap dugc nhém nghién ctu lién nganh DREAM (Decision-support
Research for Environmental Applications and Models) vé M6 hinh héa va M6 phong cic
phuong 4n d6i phé voi Bién doi khi hau trén Ving DPBSCL. D¢ tham gia hiéu qua céc du
an nghién ctru cua nhdém DREAM, Khoa da xdc dinh hudéng nghién ctru chu dao: Mo
hinh hod va M6 phong cdc van dé lién quan dén Mai truong, Kinh té, Sinh hoc va K¥
thuat; thong qua Xur Iy thong minh cidc chum dir li¢u twong ung va qua d6 chung thuc
tinh ding d4n cia M6 hinh va M6 phong. Hudng nghién ctu chii dao nay la co s¢ dé
thanh 1ap Phong thi nghiém Xu ly dir licu thong minh (Laboratory of Intelligent Data
Processing - LIDP). LIDP di tap trung dugc cdc két qua nghién ciru méi nhat vé Mo hinh
hod va M6 phong trén mot sb tinh hudng cua lan truyén dich bénh va bién ddi khi hau
trén Ving DBSCL thong qua két qua Xu 1y dit liéu théng minh.

iv. Vé Hop tdc: Hop tic dé ning cao chat lwong dao tao va nghién ciru 1a myc tiéu tién
quyét ciia Khoa. Khoa di nhiéu nim tim kiém déi tic trong nudc ciing nhu qudc té. Da
sO ddi tac dimg lai & mirc d6 tham do, mot s ddi tac doi hoi chi phi cao va tt nhién ciing
c6 mot sb dbi tac that su quan tam dén hop tac lién két véi mot s6 wu tién danh cho Khoa.
Céc hop téc hiéu qua cao van 1a céc hop tic qudc té.

Hop tdc qubc té véi triong Pai hoc Bdch khoa Nantes (Phdp) nir 2007 1a thanh cong dau
tién. Hop tac nay cho phép chung ta t6 chirc 16p hoc Master song ngir (tiéng Phép) tryc
tuyen va dy kién s& nang dan 1én mirc d6 Pao tao lién két cip bang d6i theo chuan chéau
Au (Erasmus Mundus). Nhu vay sinh vién theo hoc 16p nay khi tot nghiép s& nhan bang
Master ctia truong Nantes. Néu nhu chuong trinh nay dugc tich hop vao chuong trinh dao
tao thac si H¢ théng thong tin cia Khoa thi chét Iugng dao tao thac si cia Khoa s€ duogc
nang cao dang ké va truc tiép dugc kiém dinh béi cdc truong 16n cia chau Au.

Hop tdc quéc té véi IRD (Institut for Research & Development, Phdp) tir 2010 da gitp
ching ta xay dung thanh cong nhém nghién ctru li€n nganh DREAM. Nhom nghién ctru
nay cung voi LIDP da thu nhan 3 nghién ctru sinh va céac thac si nam cudi dé thuc hién
mat loat cdc d¢é tai theo dinh hudng lién nganh: Moi truong, M hinh todn va M6 phong.
Hién da c6 3 bai bdo dugc bdo cdo & nudc ngoai va nhiéu bai bdo khic dugc bdo cdo
trong nudc.

Hop tdc quoc té véi Pai hoc Quebec a Trois Riviere (UQTR, Canada) bdt dau tir 201 1.
Hop tdc nay cho phép ching ta ning cap chuong trinh dao tao dai hoc song ngir dé céap
bang dbi, dong thoi tao diéu kién cho doi ngii giang vién va quan Iy dan dan lam chu
duoc céac hoat dong dao tao trong mdi trudng ti€n tién.

Hop tdc quéc 1é véi Pai hoc Kemi-Tornio (Phan lan) thong qua mot dy 4n cua chinh phu
Phan lan va duoc thyc hién trong 2 ndm 2009-2010. Dy 4n nay giup ching ta nhdn mot s0
sinh vién ctia Phin lan sang hoc chung voi sinh vién Pai hoc Can tho va Pong thap trong
4 thang dudi sy hudng dan ciia cic gido su Phan lan. Sau d6 ching ta giri mot so sinh
vién cta Pai hoc Can tho va Ddng thap sang Phan lan hoc mdt s6 hoc phan ciia truong
d6i tac c6 sy tham gia giang day cua 2 giang vién cua Pai hoc Cén tho. Dy 4n nay da két
thiic va két qua cua nb giip d6i tac tiép tuc trinh dy 4n moi dé xay dung chwong trinh
@20 tao lién két cp bang doi trong vai nam ti.

V. Ve Co so vat chat va Moi trieong: Co s vét chét ’khang trang va moéi truong sach dep
1a yéu t6 quan trong ho trg hiéu qua cho viéc hoc tot va day tot. Bt dau tor nhitng ndm
dau 2000, Khoa d tiép nhan mot sé dy 4n quan trong nham vio nang cip co s& vat chét,
thiét bi do tao va canh quan mdi truong. Tir nam 2003, hau nhu tit ca cic phong hoc va
lam viéc trong Khoa déu duoc tu bd va b tri lai chuc nang cho phu hop véi cac nhi€ém vy
d20 tao va nghién ctru vé Cong nghé thong tin. Dic biét, viéc phu séng WIFI toan by Khu
3, thiét ké va nang cap "san co trung tim" thanh cong vién Khu 3, rat dugc sinh vién uu
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chudng trong viéc hoc nhém va nghi ngoi sau nhitng gio hoc tap cang thing. Yéu td nay
da dong gép khong nho vao su thanh cong cua cic hoat dong dao tao va nghién clru cua
Khoa.

Nhim phat huy thé manh dé tiép tuc phat trién trong thoi gian to1, bai viét nay s& phin

tich va ddnh gid cdc hoat dong tiéu biéu trong D6i méi dao tao va Nang cao chit luong
Nghién ctru khoa hoc cua khoa CNTT&TT trong Giai doan: 2006-2011.

2 POI MOI PAO TAO

2.1 Pao tao CNTT theo hé tin chi

Hé thong dao tao Iy sinh vién lam trung tim d4 ching minh tinh wu viét khi tit ca cic
truong dai hoc dang cap trén thé gidi déu dya trén nén tang niy. Vi vay khong thé nang
cao cht luong dao tao néu nhu khong thay d6i tir nhan thie dén viéc thay d6i hé théng
dao tao theo nién ché ddng thoi voi cong téc kiém dinh va danh gid. Viéc chuyén hé
thdng dao tao nién ché sang hé thong tin chi Ia cap thiét vi tat ca cic dic diém cta hé
thdng nay déu 1y tiéu chi Sinh vién Ia trung tam.

Khoa CNTT & TT da nhan thiic rd van dé va quyét tim thuc hién thanh cong 16 trinh
chuyén d6i sang Hé thdng tin chi theo diing thoi gian quy dinh. Nhirng cong viéc phtc tap
trong qud trinh chuyén d6i da doi hoi toan bd giang vién va can b vién chirc trong Khoa
phai tham gia. Chiing ta ¢4 hoan thanh hang loat cdc yéu cau chuyén doi:

i- Xdc dinh lai ty 1¢ kién thirc: Co ban, Co s& va Chuyén nganh.

ii- Sap xép lai cdc mon hoc co sé va chuyén nganh sao cho phit hop véi lugng kién thirc
quy dinh, trong d6 c¢6 nhiéu mon chuyén nganh méi da duge bd sung.

iii- Piéu chinh hoic viét méi dé cwong va bai giang mén hoc.

iv- Diéu dong hau nhu toan bd giang vién lam C6 van hoc tip v6i nhiém vu: huéng dan
sinh vién 1am quen véi vai trd Trung tAm ctia minh, gom: lap ké hoach hoc tap, dang ky
mon hoc sao cho vira strc minh, danh gid moén hoc.

v- Xdy dyng chuén dau ra ¢6 tham khao chuin dau ra cia mot sd trudng 16n vé dao tao
Cong nghg¢ - Ky thuat cia My: Khi hoan thanh chuan dau ra, chiing ta da nhan thiy: cin
tiép tuc diéu chinh chuong trinh dao tao va cai tién quy trinh d2o tao k¥ nang thuc hanh.
K¥ ning thyc hanh cua sinh vién t6t nghiép 12 mot thach thic 16n cho céc ¢ ging ning
cao chit luong dao tao. Pay 1a vin dé phirc tap doi hoi ¢6 sy lién két va hop tic chat tur
phia doanh nghi¢p CNTT theo ding nghia (Pau tu dé c6 San pham), dong thoi tiép tuc
cai tién dong bd quy trinh quan 1y chwong trinh d4o tao theo tin chi ddi vdi cic mon hoc
¢6 thyc hanh.

vi- Thuc hién kiém dinh va d4nh gid theo chuan AUN: Mic dau day 1a cong viéc mdi va
khé, nhung chiing ta d4 hoan tit cong tic danh gid chuong trinh dao tao chuyén nganh
Hé thong thong tin (HTTT) va hién di chuyén sang ddnh gid cic chuyén nganh méi: Ky
thuat phﬁn mém (KTPM), Mang mdy tinh va Truyén thong (MTT & TT) va sang nam hoc
moi s& bat ddu danh gid chuyén nganh con lai: Khoa hoc may tinh (KHMT).

2.2 Két qua danh gia theo chuin AUN

Dé c6 thé danh gid, viéc dau tién 1a phai thu thap thong tin. Phuong phép ldy thong tin
nhu sau:

- Diéu tra, thu thap ¥ kién vé chuwong trinh d2o tao Hé thong thong tin trén 3 nhém ddi
tuong (Sinh vién, Cyu sinh vién, va Nha tuyén dung).

- Thu thap y kién phan hdi ctia SV duya trén Phiéu nhan xét hoc phan do Trung tim Pam
bao chét luong (TT DBCL) cung cép. Trung binh mdi HK c¢6 khoang 23 hoc phan dugc
danh gia véi khoang 1200 phiéu nhan xét.



H{i nghi téng két 5 nam NCKH & Pao tao Khoa CNTT&TT - PHCT

Tur céc thong tin da thu thap, chuong trinh dao tao HTTT da dugc coi la chuong trinh dat
diém 5.11, xép loai Trung binh kha. Theo danh gi4, chuong trinh HTTT c6 diém manh
trén cdc tiéu chi vé HJ trg sinh vién trong CSVC va thiét bi ciing nhu dich vu (dat 6
diém), nhung diém yéu 12 sy hop tic v6i doanh nghiép trong viéc thiét ké chuwong trinh
cling nhu diéu chinh dé cuong (dat 4 diém).

Nhur vy c6 thé suy ra rang cc chuong trinh dao tao ctia Khoa ¢6 chung diém yéu, d6 la
su hop tac voi cac doanh nghi¢p dé diéu chinh chuong trinh dao tao hudng t6i k¥ ndng va
gan gtii hon véi thuc té tuyén dung.

2.3 Két qua doi méi Pao tao

Két qua ndi bat nhét trong cong tic d6i méi: sinh vién nim 1 c6 ké hoach miu va bét
budc, sinh vién nam 2 va cdc nam sau d6 da quen voi viéc 1ap k& hoach, di€u chinh va
dang ky hoc phan theo nang luc ciia ban than.

Gido vién giang day hoc phan c¢6 bai giang, ¢4 tai liéu tham khao c6 ddnh gia giita ky va
cuoi ky. Bac biét, hau het cic giang vien CNTT déu dp dung phuong phdp giang day tich
cuc, lay sinh vién lam trung tam, tao diéu ki€n cho sinh vién chii dong trong ty hoc va hoc
nhém.

Chuong trinh dao tao duogc dbi méi hang nam, nhit 1a cic hoc p}lﬁn cling duoc didu
chinh sau khi c6 nhiing gép y cta sinh vién, cyu sinh vién va nha tuyén dung.

K¥ ning thuc hanh da dugce d6i moi nhiéu nhung van 1a mét thach thirc 16n khi rat nhiéu
y kién cua sinh vién, cyu sinh vién va dac biét cic nha tuyén dung danh gid khong cao
kha ndng nay cta sinh vién CNTT khi ra truong.

2.4 Huéng phat trién

R rang thich thitc co ban trong dao tao 1a: Can bang gitta K§ niang thyc hanh va Kha
nang tu duy. Khoa can phdi lam nhicu viéc dé vuot qua thach thirc nay. Nhitng tiép can
c6 the gitp chung ta dat dugc muc ti€u:

- Tang cudng hop tdc v6i cdc doanh nghi€p 16n hoat dong trong linh vuc CNTT & TT:
Nghién ciru cong nghé moi theo yéu cau cua doanh nghiép, dao tao cép chung chi doanh
nghiép cting véi cic loai chimg chi chuan qudc gia va qudc té.

- Xay dung céc dé 4n dao tao lién két véi truong uy tin trong Khu vuc, tap trung va cic
chwong trinh dao tao ¢6 trao d6i gido vién, sinh vién, cip 2 bang

- Chii y quan tim dén céc chuong trinh dao tao da dugc kiém dinh chuan quéc té ABET.
Néu c6 tinh kha thi va c6 co hdi thi tiép can trao ddi va trinh dé 4n kip thoi.

3 DAO TAO SAU PAT HQC

3.1 Qua trinh chuén bi déi ngi

Doi ngli gidng day vdi hoc vi cao, ting trdi nghiém nhitng thiach thiic trong hoc tap va
nghién ciru & nudc ngoai 1a chia khoa dé ning cao chét lugng dao tao va nghién ciu.
Trudc nam 2006, Khoa tdp trung gui giang vién tré di hoc tap ¢ nudc ngoai, song song
v6i viée d6 1a 6n dinh tat ca cic quy tr1nh dao tao k¥ su ¢ cdc chuyén nganh cua Cong
nghé thong tin. Bit dau tir 2006, mot sd dong tién s hoan thanh nhiém vu hoc tap va
nghién ctru ¢ nudc ngoai da trd vé va ciing 1a liic Khoa ddy manh cic dy 4n dao tao thac
sT va nghién ctu khoa hoc. Pdy ciing la chia khod chinh tao chd ding 6n dinh cho cic
giang vién da dugc dao tao trinh d§ cao & nudc ngoai trd vé. Thyc té 1a Khoa da bat dau
dao tao thac si tir ndm 2007 véi 2 hinh thire: dao tao chinh quy thac st HTTT va dao tao
lién két tir xa véi Dai hoc Nantes; sau d6 mot loat cdc dé tai Nha nudc cling nhu du an
Qudc té da duge duyét va hoan thanh.
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3.2 DPa dang héa phong cach giang day

bao tao Sau dai hoc ndi riéng va dao tao néi chung ludn dat ra bai todn vé trao dbi phong
cich giang day véi giang vién qudc t& va so sanh. Qua d6 ty cic giang vién cua Khoa
cung nhu sinh vién phai stra d6i phuong phap day va hoc ctia minh ngay cang chuin muc
va phit hgp véi mdi ngudi.

Ngay tir khod dao tao thac si dau tién (K14), Khoa da chii dong moi mot s6 giang vién
nudc ngoai cling nhu trong nude tham gia giang day va huong dan dé tai thac si. Chang
han, GS Alain Boucher'” glang day vé Thi gidc may tinh (Computer Vision) di cho thay
phuong phip day bang t1eng Anh két hop voi dong tac hinh thé dé minh hoa nhirng khai
niém khé. Trong khi d6 GS Alexis Drogoul® giang day mén M6 hinh hod va M6 phong
(Modelling and Simulation) d cho phép sinh vién truc tiép thuc hanh dé hiéu rd hon trén
phan mém GAMA chuyén mé phong trén nén GIS.

3.3 Két qua

Két qua cua cdng tac dao tao thac si cho thay rat nhidu luan van thac si da dat duoc
chuén myc nghién ciru va c6 thé tiép tuc nghién ciru cao hon. Bang ching 12 di ¢6 gan 10
bai bdo duoc céc thac si viét va cong bd tai cac hoi nghi khoa hoc Quéc té (RIVF'10",
ICTACS'10%, ..) va trong nuéc (@Hung yén®, ICTFIT'10'”, ICT.rda'10"”, @Cén
tho™®...). Ngoai ra khoang 95% céc luan vin déu dat loai kh4 tré 1én va cdc sinh vién thuc
hién céc luan van nay da dugc tin tudng hon trong cdng tic giang day hodc tr¢ thanh cac
CIO (Phy trach Quan trj thong tin) tot trong céc cong sé hodc doanh nghiép 16n.

Ghi chi

(1) Alain Boucher: Gido sw gidang day cao hoc tgi IFI (Ha ngi) va huong dan nghién citu vé Nhdn dang anh tai Vién
MICA (truong Pai hoc Bdch khoa, Ha noi).

(2) Alexix Drogoul." Phu tr’dcfz nghién ciru va phdt trién tai phong Nghién ciru cua IRD (Phdp) thugc IFI (Ha ngi). Nam
2012, GS sé truc tiép la co van cho nhém nghién citu lién nganh DREAM, Dai hoc Can tho.

( 3 ) RIVF'10: Viét tdt tir "Research, Innovation and Vision for the Future" tén cua Hoi thao khoa hoc quéc té nam 2010
vé CNTT & TT tai Viét nam. Hoi thao nay c?d dwogc chap nhdn dang ky vao danh muc cdc hoi thdo quoc té cua IEEE.
RIVF'05 dwoc t6 chire tai treong Pai hoc Can tho nam 2005.

(4) ICTACS'10: Viér tdt tir "International Conference on Theories and Applications of Computer Science" tén cua Hoi
thao khoa hoc nam 2010 vé Khoa hoc mdy tinh. Hoi thao nay dwoc sdng ldp boi Khoa CNTT, trieong Dai hoc Khoa hoc
tw nhién TP Hé Chi Minh. Hgi thdo nay da duoc 16 chire lién tuc 4 ndm va nam 2010 dwoc 6 chikc tqi Truong Dai hoc
Can tho. Cdc bdo cdo ciia hdi thdo dugc phan bién boi cdc chuyén gia tin hoc qu(fc 1 va dirge dang trong 6 ddc biét
hang nam vé Khoa hoc mdy tinh cua tap chi Khoa hoc va Cong nghé, Vién Khoa hoc va Cong nghé Viét nam.

(5) @Hung yén: Viét 1t tir "M{t 56 van dé chon loc ciia Cong nghé thong tin va Truyén thong" tén cua Hoi thao Qu(fc
gia hang nam vé Cong nghé thong tin va Truyén thong do Vién Cong nghé thong tin 16 chike tai truong Dai hoc Hung
yén nam 2010. Cac bdo cdo sau khi dwoc phdn bién dwroc dang trong Ky yeu Hoi thao Quoc gia hang nam va dwoc xuadt

ban béi nha Xudt ban Khoa hoc va Ky thuat. @Cén tho lo Héi thao Quoc gia dwoc 16 chike tqi truong Pai hoc Can tho
nam 2011.

(6) ICTFIT'10: Viét tdt "Hoi thao Cong nghé thong tin” nam 2010 cua Khoa Céong nghé thong tin, trirong Dai hoc
Khoa’hpc ty nhién, TP Ho Chi Minh. Cdc bai bdo cua Hgi thdo nay sau khi duoc phan bién dwoc in trong tap chi
"Tuyén tdp cong trinh nghién cieu Cong nghé thong tin va Truyén thong", nha Xuat ban Khoa hoc va Ky thudgt.

(7) ICT.rda'10: Viét tdt "Héi thio Khoa hoc Qu(fc gia" t(fng két cdc két qua nghién cteu hang nam cua chwong trinh
nghién citu Khoa hoc va Cong nghé Nha meéce trong diém KC.01/06-10. ICT.rda'10 la Hi thao tong két Chirong trinh
nghién ciru trong diém nay nam 2010. Cdc bai bdo ciia Hi thdo sau khi dwoc phdan bién dwoc dang tai tap chi Cong
nghé thong tin va Truyén thong cua Bo thong tin va Tmyén thong.

(8) @Cdn tho: Xem chii thich (5).

3.4 Huéng phit trién

Nhitng wu thé va khiém khuyét ctia chuong trinh dao tao thac si cho thay can phai tung
budc chuan muc hod chwong trinh dao tao Thac si. Dau ra ciia mot thac sican phai c6 két

qua 1a cong trinh dugc bao cdo trén mot hoi nghi Khoa hoc hodc duge dang trén mot tap
chi khoa hoc. Ngoai ra viéc trinh d¢ 4n Pao tao tién si Khoa hoc may tinh d¢ ti€p nhan
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cdc thac siuu td 1a rat can thiét va hd tro rat 1én cho nguén nhan lyc nghién ctru trinh d6
cao trén Vung DBSCL.

4 NGHIEN CUU KHOA HQC

4.1 Nhirng thach thirc trong nghién ciru Khoa hoc

4.1.1 Moi trwong nghién curu
Bét ky ai dugc dao tao tién sT & nude ngoai tro vé Viét nam lam viéc déu cam thr?iy rat khé
tiep tuc nghién ctru boi 2 1y do (khong de cap ly do co ban ve thu nhap):

- Thiéu nhém lam viéc chuyén sau cung mot chu de.

- Thiéeu chinh sdch chung vé ho tro tai chinh di bdo cdo nwdc ngoai.
Vi vdy, néu muén tiép tuc nghién ctru thi nguoi nghién ciru Van phai tim hoc bong di
nuoc ng0a1 hodc tham gia nghién ctru trong mot du 4n tam quoc té. Piéu nay dan den cic
s6 liéu thong ké vé tinh hinh nghién ciru & Viét nam c6 chi s6 vé bai bao qudc té rat thap.
Hau qua cua n6 la san pham cong nghé mai ciing nhu so lugng san pham cé dang ky so
hitu tri tu¢ cling rat thap trong khu vuc BDong Nam A.

RG rang mudn xdy dung mot mdi trudng nghién ctu khoa hoc tbt, didu dau tién phai
khac phuc 2 cdi thiéu trén. Day chinh 1a thach thirc quan trong nhat doi voi bai todn nang
cao nang lyc nghién clru mac du da cé mot doi ngli di manh vé NCKH.

4.1.2 Tiép can lién nganh

Néu diém qua tat ca cdc tap chi khoa hoc trong nudc vé Khoa hoc co ban va cu thé vé linh
vuc CNTT, c6 thé nhan xét so bo: thi€u ti€p can nghién ctu lién nganh. Mac du trong céc
linh vuc Khoa hoc ing dung cling cé cac bai bdo viet vé CNTT, nhung phan 16n d6 la
nhitng nghién ctru ndi bd, khong phan dnh dugc ti€p cén chuyén mon tir 2 linh vye: Ung
dung va CNTT. C6 nghia la cung mot két qué nghién ctru, nhin trén khia canh CNTT ta
c6 mot cong trinh mdi (mod hinh va giai thuat hiéu qud), nhung neéu nhin tr géc do ung
dung (dugc ho tro phan mém) thi ta cling c6 mdt cong trinh mdi (md hinh mdi, tng dung
hiéu qué cao).

Tiép can lién nganh tai Viét nam ciing khong phai dé xay dung. D6i véi NCKH vé
CNTT, maéc dau xung quanh cdc nhém nghién ctru CNTT c6 rat nhiéu yéu cau nghién
cuu tng dung can su ho trg sdu cia CNTT. Thuc té cho thay phan 16n cidc nghién ctru
ung dung chi st dung san pham CNTT nhu sy ho trg ma thiéu nghién ctru chuyén sau vé
CNTT.

Nghién ctru CNTT that sy hiéu qua néu xuat phat tir tiép can lién nganh. Vi vay can phai
c6 mot co ché "bat tay" hiéu qua gilra cdc nha khoa hoc ctia cidc nganh khoa hoc tng dung
va CNTT.

4.1.3 Kinh phi nghién ctru va dw dn khd thi

Dé ¢6 duoc sy hd trg tai chinh cho nghién ciru khoa hoc can phal xay dung du 4n. Nhung
nghién ctru khoa hoc thuan tuy lai c¢6 do riii ro cao. Vi vay muon c6 dé tai kha thi, cdc nha
khoa hoc phai c6 sin nhiéu y tuong dé mot mat c6 thé chon duoc y tudng c6 do i ro
thap, mat khac phai nam thoi co va thoi dieém thuan lgi dé dua y tudng cé do rui ro thap
thanh du an thanh cong.

4.2 Suw chuyén minh trong Nghién ciru Khoa hoc

4.2.1 Tao moi trwong nghién ciru

Dé ¢6 thé tao ra khong khi nang dong trong nghién ctru khoa hoc, viéc dau tién phai tao
dugc mdi truong thuan loi, dong thoi khuyén khich céc hoat dong NCKH cua doi ngi
tré, nhitng ngudi ludn ¢6 himg thi sing tao va dy tiém ning nghién ciru. Khao st so bd
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cac chu dé nghién ctru trén cic bai bdo cong bo trén qudc té va trong nudc cia mot nhém
céc tién si tré va nghién ctru sinh la giang vién cua Khoa, ching ta da xdc dinh duoc thé
manh hién tai cia Khoa vé NCKH trén cdc linh vuc: 1- Ung dung cong nghé E-learning,
2- Khai khodng dir liéu (Data Mining) va Hd tro ra quyét dinh, 3- Tich hop cdc hé thong
thong tin (Infomation System Integration) va Tuong tdc nguoi mdy, 4- Nhan dang anh
(Image Recognition), 5- Kién triic huéng dich vu (SOA) va ddm may (Cloud Computing),
6- Picu khién thiét bi thong qua cdc tin hiéu séng (Signal Processing for Device
Controler).

Ngay tir nim 2003, Khoa di dugc Trudng giao phu trich hudng nghién ctru trong diém
vé Piao tao tir xa. Sau mot thoi gian chuan bi, nim 2006, Nguyén Vin Linh ciing nhém
nghién ctru e-learning da thyc hién d& tai cdp BoO trong diém "Thiét ké va xay dung
chuong trinh e-learning trong dao tao k¥ su tin hoc lién thong tir cir nhan cao dang tin
hoc", ma sb B2006-16-44TD. Két qua cta d¢ tai la nhém da xdy dung duoc hé thong e-
learning trén nén Moodle, déng thoi bd sung mot sé quy trinh va modul. Chang han: Xéc
dinh cau tric mot bai giang tién SCORM (Sharable Content Object Reuse Model) hay
cdu triic ting trang theo trang man hinh, Chuyén bai giang c6 tién cau tric SCORM c6
sang dang chuan SCORM. Hé thong nay phuc vu rat hiéu qua cho chuong trinh dao tao
theo hé thong tin chi.

Don bay cho viéc tao Mdi trudng nghién ctru tir nam 2009 1a viée tap trung duoc luc
lwong nghién ciru tham gia dé tai NCKH cdp Nha nudc: "Nghién ciru xay dung cac hé
théng thong tin hd tro viéc phong chéng dich bénh ciy trong va thuy sian cho ving
kinh té trong diém (ma s6 KC.01.15/06-10)". Tham gia dé tai con c¢6 sy hd trg cia IRD
(Phap) va IFI (Ha n6i). Sy ¢6 mat cua IRD d3 tao diéu kién cho ching ta xay dyng thanh
cong nhém nghién ctru lién nganh DREAM trong du 4n qudc té JEAL Két qua nay that sy
da tao cho chiing ta m6i truong thuan loi, dua cic két qua nghién ciru ciia Khoa ra trudng
Qudc té. Mt khdc viéc hop tac lién nganh ciing nhu hop tic Vung da gidp ching ta xay
dung duge mot s6 dy an quan trong dén gan hon voi nhu cau tin hoc hod trong Vung.
Chang han, dé tai cdp Nha nudc vé Cong thdng tin Khoa hoc cong ngh¢ phyc vy nhu cau
mg dung Khoa hoc cdng nghé trong Ving DBSCL, dé tai Ché tao thiét bi giang day ho
trg giang vién dimg bang va giang day truc quan ... 1a nhitng d& tai phat sinh tir yéu cau
thuc té.

4.2.2 Dinh hwong nghién ciru

Két qua cua dé tai KC.01.15/06-10 va sy thanh Iap nhém nghién ciru lién nganh DREAM
da ching to tinh hiéu qua cua dinh huéng nghién ctru: Xu ly dir liéu thong minh
(Intelligent Data Processing) hudng téi xdc nhan tinh ding dan ciia cic mo hinh (Model
Validity) trong M6i truong, Sinh hoc, Kinh té, Gido duc, Y t& va An ninh thong tin.

That vay, truéc d6 hang loat cic bai bdo dugc cong bd mang tinh tan man, khong tap
trung va chi giai quyét cic van dé dit ra mang tinh han Iam. Nhung ciing v6i nhitng két
qua d6, chang han nhu céc cai tién giai thut trong Data Mining hodc chi don gian s
dung céc gidi thuat tiéu biéu, néu dua vao chung thyc cdc mo hinh cé tham sd (Parametric
Model Validity) hodc phi tham s6 (Non Parametric Model Validity) véi hé théng cac bo
luat trong Méi trudng, Sinh hoc, Kinh té, Gido duc, Y té va tham chi trong An ninh thong
tin, thi chiing ta dd c6 thé di vao mot khong gian ménh mong day tiém 4n cic sing tao ky
tha.

Dé tai cap Nha nuoc KC.01.15/06-10 [1]: Xay dung hé thong hd tro ra quyet dinh trong
phong chdng dich hai trén cy lida va nudi trong tdm va cé 12 mot minh hoa tiéu biéu cua
dinh hudng trén. Ching ta phai giai quyét bai todn dau tién: chimg thuc hang loat céc
kinh nghiém ctia cdc chuyén gia trong phong chdng dich hai duéi dang luat dong thoi bd
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sung céc bd luat méi (M6 hinh phi tham s6). Cong viéc nay phai tién hanh dong thoi hang
loat cdc cong viéc: Thu thap s6 liéu thuc té vé dich hai, Chuan muc s lidu, Luu trit s6
liéu, Thong ké s6 liéu, Khai thdc dir liéu (Data Mining) va cudi ciing két xuét cdc bd luat
(kiém chimg kién thirc da c6 va bo sung luat moi). Céc bai toan tiép theo Ia Ung dung
cong nghé méi dé trinh dién céc bd luat dudi nhidu dang khac nhau: cong cu Giao tiép voi
nguoi st dung (Cong thdng tin va Dich vu Web sir dung Service Oriented Architecture -
SOA), cong cu Hb tro du bdo dich hai (Dich vu Web sir dung Bayesien Network), cong
cu Hién thi ban dd truc tuyén (WebGIS), céng cu Mo phong dich hai (Dich vu Web sir
dung GIS-Based Multiagent Simulations), céng cu HJ trg tim kiém thong tin theo ngir
nghia (Semantic Retrieval), cong cu Thong ké truc tuyén (OnLine Analytical Processing -
OLAP), cong cu Tu van chan dodn va tri bénh trong nong nghiép (Decision Support
System - DSS), cong cu hd tro Viét bdo cdo cong tic voi cong thic todn dong
(WikiReport).

4.2.3 Gidi thi¢u cdc nghién ciru tiéu biéu

Hién tai c6 rat nhiéu céc giai thuat khac nhau duoc st dung trong Khai thac dir liéu, nén
viéc tong hop cic giai thuat va xép hang theo nhu cau sir dung gitip mot c4i nhin tong
quat va sau d6 hd trg lya chon mot giai thuat phit hop ciing rat can thiét. Bd Thanh Nghi
[2] da liét ké cdc giai thuat dugc uu chudng theo ty 1€ ing dung (Hinh 1). Sau do tac gia

da phan tich y nghia cua céc giai thuat tiéu biéu dé hudéng dan ngudi st dung lya chon
giai thuat phit hop véi céc tinh hudng thyc té.

KD nugge : Polls : Data Mining Methods (Mar 2007)
Poll

Data mining/analytic methods you used frequently in the past 12 months: [203
voters]

Decision Trees/Rules (127) I - o
Regression (104) I - 1 oo
Clustering (102) 50 2%
Statistics (descriptive) (94) | RN
wisualization (66 I =2 50

Association rules (33) I -5 1%

SequencesTime series analysis (35) 17 2%

Neural Mets (35) | EE-LTS

SwM (32) | EFN-T

Bayesian (32) | EIR-TA

Eoosting (30} 14.8%

Nearest Meighbor (26) [ RS

Hybrid methods (24 B 11 5%

Other (23) | ERTECL™S

Genetic algorithms (23) T 11 3%

Bagging (22) 10.8%

Hinh 1: X¢p hang giai thuit theo ty 1¢ sir dung

Céc téac gia Nguyen Thai Nghe va DS Thanh Nghi [3] da dé xuat phuong phap b6 sung cé
thé hiém xuat hién khi thyc hién kham pha tri thuc trén quan the v6i nhiéu 16p khong
d6ng déu vé luc luong cd thé. Tir d6 c6 thé ude lugng mot cach tot nhat ngudng phan 16p
trén mang Bayes.

Pham Nguyén Khang [4] da su dung phuong phap Phan tich tuong trng (Correspondant
Analysis - CA) dong thoi xdy dung giai thuat tich hop nhiéu méi trudng khac nhau (CA
céi tién va khai thac Graphic Card) d¢é tang toc t6i da qua trinh khdm pha tri thirc, phan
16p, lay chi muc theo ndi dung anh trén mot kho dr liéu voi hang triéu anh. Két qua
phan 16p rat hidu qua c6 thé thay trong Hinh 2.
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Hinh 2: Két qua phan 16p dnh theo CA

Tir khi dé tai KC.01.15/06-10 duoc trién khai d c6 nhiéu két qua vé M6 phong da téc tir
dya trén nén GIS, nbi bat 1a két qua cta Phan Huy Cudng [5]. Téc gia da nghién ctru khd
ky tinh hinh dién bién dich hai rdy niu khi chiing xuat hién va phan tin trén Ving
DBSCL.

Duya trén két qua bét ry nu tir by dén phan bé trén Ving PBSCL, tac gid da diéu chinh
lai mot s6 thong s6 cuia m6 hinh phét tin rdy nau. Vo1 két qua nay, tic gia da mo phong
thanh cong sy lan truyen ray nau theo hudng gié, d6 am, ... va minh hoa qua ban do phat
tan ray nau (Hinh 3). Két qua minh hoa dugc gioi chuyen mon vé dich hai ray nau danh
gia cao.

Hinh 3: M6 phéng su phit tin riy nau trén Ving PBSCL

Ciing tir bang s6 liéu biy den bét rdy nau, Vi Duy Linh [6] da xdy dyng thanh cong mo
hinh dy bdo sy xuat hién rdy nau dya trén mang Bayesien (Hinh 4) . Két qua nay c6 the
hé trg ngudi ndng dan ti€n hanh cic ké hoach xuong gidong theo phuong phap "né ray" rat
hiéu qua.

10
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Hinh 4: Minh hoa mang Bayes dw bio dich riy niu

Cic thong tin vé cdc phuong phdp phong trir dich hai trong san xuit néng nghiép trén
mang ¢6 nhiéu va rat hitu ich cho ngudi néng dan. Nhung dbi voi ndng dan, viéc nhd va
6 tir khod chuyén mon 1a rat khé khan. Phan Thuong Cang [7] dd xdy dung dich vu Web
ngit nghia hd tro ngudi ndng dan tim kiém thong tin vé dich hai bang chinh ngén ngir néi
ctia minh theo so db trong Hinh 5.

Giao dién nguéi dung
Mhap cau tim kigm
Mhan ket qua tra ve

Hinh 5: Kién tric md hinh tim kiém ngir nghia

Vin dé nhan dang ky tu viét tay truc tuyén trén 6 quy dinh da dugc nghién ctru boi Tran
Cao B¢ [8]. Tac gia sir dung md hinh Markov 4n d¢ biéu dién phin bé ciia ky tu viét tay,
sau d6 st dung giai thuat SVM (Support Vector Machine) dé phan 16p va nhan dang. Két
qua nhan dang theo quy trinh nay cho thiy ting do chinh xdc so vdi cic phuong phdp
trudce do.

Lam viéc trén mang va theo nhém di dan tré thanh phuong phdp lam viéc hiéu qua.
Nguoi ta da tao ra cdc phin mém Viét bdo cdo cong tic trén mang dé hd trg cdc nhém
lam viéc nhu vay. Nhung mot dich vu Web hd trg viét bdo cdo va bd sung cdc tinh nang
moi 1a can thiét trong moi trudng hop téc truc tuyén nhu hién nay. Lé Quyét Thing cling
nhém tic gia [9] da nghién clru va tao ra dich vu Web WikiReport dung cho cdc nhém
V1et béo cdo cong tic theo nhiéu céu trac khdc nhau (cu tric Cay, chu tric Pang cép hay
chu tric Lai) va bd sung kha ning viét cong thirc todn dong (hién thi cong thirc todn dong
thoi vai tinh tryc tiép tir céng thirc). Dich vu nay tao kha ning viét bdo cdo hodc viét sich
cho bat ky nhém chuyén mdn nao, ké ca cic nhém chuyén nganh toan 1y.

Poan Hoa Minh va nhém [10] da nghién ctru thanh cong mo  hinh két ndi séng hong
ngoai giita cdy viét hong ngoai va thiét bi thu song gan voi mdy tinh. Két qua nay cho
phép nhém tac gia sdn xuat thanh cong thiét bi HOJ tro gido vién day trén bang tuong tic
v6i phin mém giang day va minh hoa séng dong cdc bai giang triru tugng.
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D6i véi van d& An ninh mang, viéc phét hién Hacker va phan loai Hacker tir cdc hanh vi
tn cong mang da duoc rat nhiéu tic gia nghién ctru. Da c6 nhidu két qua vé van dé nay,
nhung van con c6 sai 1am khong nho khi gip nhitng tdn cong mang véi tan s thap chen
lan nhiing tan cong c6 tin sd cao. DS Thanh Nghi [11] da cai tién giai thuat hoc Cay
quyét dinh voi khoang céch Kolmogorov-Smirnov va tir dé xay dung dugc b luat nhan
dang céc tin cong mang tan sé thip ciing nhu tan sb cao v6i do chinh xdc tot hon. Téc
gia d biéu dién két qua nay dudi dang mot mo hinh truc quan ctua Ciy quyét dinh nhu
trong Hinh 6. Dic diém nay tao kha ning quan sét tryc tiép, hd tro nhanh viéc chap nhan
hay bac bd bg luat méi va tat nhién Ia phat hién nhanh sy thay ddi cua bo luat cil.

= BB Root [M3S cay]
[ 1B® count == 64 [Deng cay]
ERZES count > 54 [Dwbac]
EI ,_,B diff srv_rate > 0.23 S dung:
[ [E Probe (1468713 DE rattrich luét

B® diff srv_rate <= quyét dinh tii cay,
EI _,IE: dst_byte chi cin nhap chudt
1 Morr (940/6) wao ting nut cua
EI M- dst bytes == 1 cay. N<u la nut 14 thi
EI [MEB® protocol type = icmp ta co mot ludt quyét
f »[E] Dos zso711/1) dinh 1a dusng din

EI [ 1B protocol mn- = mp i nit gbe (Root)
= dén nut la. Néu la not

Dl trong ta co tap luat
= frong 1ing vdi cac
v &1 byt 14 4

I—IE’ 5"P’ ]e" ) nat la cua nut trong
B e 8} Tobe (22/ Doubleclick menu
‘J = B8 src bytes = 14 Du bao cho phép
i “O[E vpos oz nhap di liéu cho dy
I bao

L O <= Tap luat

(count > 64) VA

(diff_srv_rate <= 0.23) VA

(dst_bytes <= 1) VA

(protocol_type = icmp)
THI

DoS (280711/1)

Hinh 6: M hinh truc quan Ciy quyét dinh nhin dang tin cong mang

5 KET LUAN

Giai doan 2006-2011 chua dai dé ching t6 su phat trién bén viing va cin bang vé Dio tao
va NCKH cua Khoa CNTT & TT. Nhung nhiing két qua vira qua ciing cho thay mot ”be
phoéng" t6t da dugc xay dyng thanh cong, chuan bj cho thoi ky méi "bay nhanh va cao”
hon nira trong Pao tao va NCKH vé CNTT & TT chit lugng cao.

Qua phan tich c4c khia canh d6i moi trong Pao tao va su chuyén minh trong hoat dong
NCKH thoi gian qua, ching ta ¢6 thé dic két lai thanh 4 dic diém chinh tic dong 1én
chat Iuwong Pao tao va 3 tiéu chi dam bao sy bén vitng cua hoat dong Nghién clru khoa
hoc.

Bén dic diém chinh doi voi Pao tao

1- Hé théng dao tao theo tin chi va huong toi sinh vién tao cho sinh vién tinh tw chi va ty
quyét dinh chat lwong hoc cua chinh minh.

2- Moéi truong hoc tdp va lam viéc sach, dep va thdn thién tgo tam 1y thodi mdi cho viéc
day va hoc.

3-Hé théng thiét bi d‘d;y dii dam bdo hé tro 16t cho sinh vién thwc hanh va nghién cuu.

4- Kién tri va kién quyét Chudn muyc hod chwong trinh dao tqo theo hé tin chi g5m: chudn
dau ra va chudn quy trinh dao tao; tién téi thue hién Kiém dinh toan bg cdc chwong
trinh dao tao CNTT theo chudn Quéc 1é phit hop nhat.

I'4

Ba tiéu chi doi véi NCKH
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1- Méi trwong hop tdc (Ving va Quoc té) va lién nganh luén mang lai sw da dang ciia dé
tai nghién cuu.

2- Két hop Pé tai va Du dn dam bdo phan thu tai chinh hé tro cho NCKH.

3- Két hop Pé tai, L‘udn van Sau Pai hoc va Bdo cdo khoa hoc dam bdo gd;n nhu 100%
sy thanh cong cua dé tai NCKH.

Pinh hudéng

Tir ddy c6 thé thiy trong thoi gian t6i can hoach dinh chién lugc va ké hoach theo mot sé
dinh hudng phét trién nhu sau:

- Kién tri xdy dung cdc chinh sdch dam bdao duy tri dwoc 4 yéu t6 tdc déng chii yéu lén
chdt luong dao tao va 3 tiéu chi thanh cong cia NCKH.

- Xay dung thanh cong mét sé6 chwong trinh dao tao tién tién c6 kiém dinh quéc té nham
ddy nhanh tién d¢ dwa cdc tiéu chi kiém dinh quoc té vao tdt ca cdc chwong trinh dao tao
cua Khoa.

- Pang ky té chirc hang nam Hoéi thdo khoa hoc vé CNTT & TT cdp Ving.

- Xdc dinh nguén tai chinh hé tro cho xudt ban tap chi khoa hoc Pai hoc Cén tho s6
chuyén san hang nam vé CNTT & TT.
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NGHIEN CUU XAY DUNG HE THONG E-LEARNING PHUC VU
CHUONG TRINH PAO TAO KY SU TIN HQC LIEN THONG TU
CU NHAN CAO PANG TIN HQC VA HO TRQ TRONG PAO TAO
THEO HQC CHE TIN CHi

Nguyén Vin Linh, Phan Phuong Lan, Phan Huy Cuong,
Trdn Ngdn Binh , Tran Min{z Tén
Khoa Cong nghé thong tin va Truyén thong, truong Dai hoc Can tho

Abstract

E-learning is one of the information technology (IT) application solutions in education. This
paper presents the results of building an E-learning system for training IT engineers from the
bachelor degree and for supporting training under the credit system at college of ICT, Can Tho
university. These results include selecting the suitable solution for building an E-learning system,
researching and choosing the standard and LMS, building some tools integrated into LMS
Moodle, building curriculum and the process in the form of E-learning, building question bank
and designing electronic lessons compliant SCORM standard.

Keywords: E-learning, Learning Management System (LMS), Moodle, Sharable Content
Object Reference Model (SCORM)

Title: Building an E-learning system for training IT engineers from the bachelor degree and
Jor supporting training under the credit system

Tém tit

E-learning la mot trong cdc giai phdp ung dung CNTT trong gido duc. Bai bdo nay trinh bay két
qua nghién ciu xdy dung hé thong E-learning phuc vu chwong trinh dao tao ky su tin hoc lién
thong tu cu nhdn cao dang tin hoc va hé tro trong dao tao theo hoc ché tin chi tai Khoa
CNTT&TT thuéc dai hoc Can Tho. Nhimg két qua nghién ciiu gom chon gidi phdp xdy dung mot
hé thong E-learning, nghién cieu lya chon chudn va hé nén cho E- learning, xdy dung mot so cong
cu tich hop vao hé nén cho E-learning, xdy dung chuong trinh va quy trinh dao tgo lién thong
theo hinh thirc E-learning, xdy dung ngdn hang cdu hoi va thiét ké bai giang dién tir theo chudn
SCORM.

Tir khéa: E-learning, hé thong qudn Iy dao tao, Moodle, chuin SCORM

1 PAT VAN DE

Trong gido duc, dic biét 1a gido duc bac dai hoc va sau dai hoc, khi Viét Nam mudn rit
ngin khoang cdch vé chét lugng dio tao v6i cdc nudce tién tién trén thé gidi thi viéc ing
dung cong nghé thong tin (CNTT) la rat can thiét. E-learning 12 mot trong céc giai phdp
tmg dung CNTT trong gido duc. V&i doi ngli giang vién va sinh vién da quen Ung dung
CNTT, v6i co so ha tang CNTT kh4 tot, Khoa Cong nghe Thoéng tin va Truyen thong
(CNTT&TT) thudc Pai hoc Can Tho (PHCT) c¢6 rat nhiéu thudn loi dé trién khai E-
learning.

Bén canh d6, s6 lugng sinh vién tot nghiép tlr cac truong trung cip, cao dang trong khu
vuc dong bang song Ctru Long hang nam 14 rat 1on. Pa s6 ho hién dang lam cong tac trién
khai cdc ing dung CNTT trong cic co quan xi nghi¢p, truong hoc, doanh nghiép. Ho déu
c6 nguyén vong dugc hoc lién thong 1&n cap dao tao cao hon dé ning cao trinh d6 nhim
ddp ung yéu cau ngay cang ting cta x hoi. Tuy nhién khong phai ai ciing c6 diéu kién
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hoc tap trung tai Can Tho. Vi vay, E-learning 1a phu hop dbi voi loai hinh dao tao lién
thong nay.

Van dé cudi cung la ap luc cua hoc ché t1’n~chi. Mot trong rat nhidu khé khin cia hoc ché
tin chi 1a viéc tu hoc cua sinh vién. V&i moi gio 1€n 16p cua gidng vién, sinh vién phai tu
hoq 2 gio. Thuc hién viéc nay’ la rat kh6 khan vi sinh vién da quen tam 1y hoc thu dong;
thi€u tai liéu tham khao va thi€u sy trg' gidp cua giang vién do thay phai day qué nhiéu va
16p quéd dong. Mot khé khan khéc dbi giang vién la viéc danh gid hoc phan. Theo quy ché,
diém tong hop danh gid hoc phan duoc tinh cin cir vao mot phan hoic tit ca cac diém
ddnh gid bo phén. Do si s6 cua cdc 16p qué lon nén khau t6 chtic danh gid bo phan (do
giang vién thyc hién) rat khé khan dan dén két qua khong khach quan, khong c6 chat
Iuong. E-learning 1a mgt cong cu ho trg tot cho qua trinh dao tao theo hoc ché tin chi.
Tir cdc 1y do vira néu trén, nhém dé xuat dé tai nghién ctru xay dyng hé thong E-learning
phuc vu chuong trinh dao tao lién thong tir cu nhan 1€n ky su tin hoc va hd trg trong dao
tao theo hoc ché tin chi.
2 MUC TIEU
Xay dung thanh cong mot hé théng E-learning chuin myc, bao gdm hé thong quén ly dao
tao va cdc bai giang dién tr phuc vu cong tac dao tao ki su tin hoc lién thong tir ctr nhan
cao dang tin hoc ndi riéng va dao tao theo hoc ché tin chi ndi chung. Viéc ting dung E-
learning trong day va hoc tai Khoa CNTT&TT s€ gép phan d6i moi phuong phép giang
day, phuong phdp hoc tap va phuong phap danh gia trong dao tao theo hoc cheé tin chi.
D6i twong ma hé thong s& phuc vu 1a giang vién, sinh vién lién thong tir cao dang tin hoc
va sinh vién dai hoc cuia Khoa CNTT & TT.
3 PHUONG PHAP NGHIEN CUU
Do day 1a mot dé tai ung dyng nén nhom nghién ciru khong tap trung vao cac ly thuyét
khoa hoc chuyén sdu ma c6 gang tao ra mot tdp hop noi dung so, bd sung thém céc cong
cu hd tro va dp dung ngay vio trong thyc tién dao tao.
Nhém nghién ctru thyc hién:
- Phan tich cdc giai phdp xdy dung hé thong E-learning dé chon ra giai phép phii
hop.
- Thu thép va phan tich cdc tai liu tham khao tir cdc t6 chirc chuyén nghién ctru vé
E-learning dé dé xuat chuan va h¢ nén phu hop cho E-learning.
- Nghién ctu dé'n’ céc cap do nhan thirc cua Benjamin S. Bloom va van dung vao
viéc xay dung cau tric bai giang dién tr theo chuéan da dugc lya chon.
- Nghién ctru va xay dung cic cong cu hd tro cho hé nén da chon.
- Xay dyng ndi dung sb:
o Té chirc bién soan céc bai giang thudc chuong trinh dao tao theo céu tric
da dugc xay dung va dong g6i céc bai gidng.
o Té chic bién soan ngén hang cu hoi phuc vu cong tic danh gi.
- Té chire tap hudn cho giang vién sir dung hé thong va dwa hé thong van hanh thyc
te.
4 KET QUA
4.1 Chon giai phap xay dung h¢ thong E-learning

Cac giai phap xay dung h¢ théng E-learning tai Vi¢t Nam c6 thé dwgc nhém lai theo ba
dang sau:
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- Két hop gita cong ty trong nude voi doi tdc nuwde ngoai. O giai phap dang nay,
toan bo hé théng E-learning déu do phia dbi tic cung cip. Trong mot s6 truong
hgp, cong ty trong nudc su dung bai giang (phan quan trong nhat ctia hé thdng) do
d6i tac cung cip va dwa ching 1én mot hé théng LMS mé ngudn mé. Nhin chung,
giai phdp nay phu hgp véi nhirng cong ty kinh doanh Viét Nam thuc hién dao tao
trong thoi gian ngén

- Tu xdy dung hé thong. Ty xay dung h¢ thdng cho riéng minh 1a mot giai phap rét
tén kém ca vé mit thOl gian, tién bac cling nhu cong sirc. No phu hop véi nhitng
cong ty hodc cic to chic dao tao 16n véi kha ning manh vé tai chinh ciing nhu
nhén lyc phat trién phan mém.

- Xay dung hé thong dua trén phan mém nguoén mo. Giai phap dang nay khong
nhung gitip cac don vi trién khai khd hiéu qua va phu hop voi yéu céu thyc tién
ma vin ¢6 thé phat trién, ning cép hé thong.

Véi cac nguén lyc cua Khoa CNTT & TT (nhan lyc, vat lyc va tai lyc), ching t6i dé nghi
xay dung h¢ thong E-learning theo gidi phap thar 3.

4.2 Nghién ciru lya chon chuén va hé nén cho E-learning

Trong rat nhidu chuan va nhiéu hé quéan 1y dao tao ma ngudn md nhu hién nay, viéc chon
dugc mét chuan va mdt hé¢ quan ly dao tao phu hop trudc khi xay dung hé thong E-
learning theo giai phdp thu ba 12 mét trong nhitng cong viéc phai dugc thyc hién sém
nhat.

V& viéc danh gid cdc chuan va cic hé nén, nhém khong xdy dung bo tiéu chi ddnh gid ma
dua vao két qua danh gia cua cac t6 churc trén thé gioi dé lya chon chuén va hé nén cho
tmg dung ctia minh. Trén két qua phan tich cdc tai liu d6, nhém dé xuat chon chuan
SCORM (Sharable Content Object Reference Model) va h¢ théng quan li dao tao
(Learning Management System - LMS) m ngudn mé Moodle.

Nhém nghién ciru da t6 chire tip huén vé sir dung hé théng Moodle cho giang vién trong
khoa (bao gdm ca bd moén Vién thong va K thuat didu khién). Nho cong tic ndy ma hién
nay hau hét cic giang vién déu sir dung hé thong E-learning ctia khoa dé hd tro giang day,
hoc tap va thi, kiém tra cho ca sinh vién chinh quy ctia trudng va sinh vién ngoai trudng.

4.3 Xay dung chwong trinh va quy trinh dao tao lién thong theo hinh thirc E-
learning

Trong qud trinh xay dung chuong trinh dao tao lién thong, nhdm nghién ctru da tham
khio chuong trinh dao tao k§ su CNTT va chuong trinh d2o tao cir nhin cao dang Tin
hoc cua Khoa CNTT&TT, truong DHCT, tham khao khung chuong trinh dao tao cua
ACM (Association for Computing Machinery). Tur d6, nhém dé xuét cdu tric chuong
trinh dao tao lién thong va quy trinh t6 chirc dao tao.

Mbi giang vién va sinh vién déu duoc cip mot tai khoan dé truy cap vao hé théng. Sinh
vién st dung hai phan ba thoi gian duoc sip trong thoi khéa biéu va ca thoi gian trong
khéc dé tham gia cac hoat dong trén hé théng E-learning nhu: hoc bai, tham khao tai liéu,
lam bai tap 16n, tham gia dién dan, thao lun truc tuyén, lam kiém tra,v.v. Mot phan ba
thoi gian con lai danh cho giang vién va sinh vién gip nhau tryc tiép dé giai ddp céc thic
mac con ton dong. Ngoai ra, dbi v6i cdc phan thuc hanh trén may thi sinh vién phai tham
gia dy du, binh thuong nhu cic sinh vién khéc.

Chuong trinh va quy trinh dao tao nay dugc thuc hi€n cho hai khoéa sinh vién lién thong
cua khoa.
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4.4 Thiét ké bai giang dién tir

Dé ¢6 co so khoa hoc su pham cho viéc xdy dung cau tric bai giang dién tir, nhém
nghién ctru quan tim dén cdc cdp do nhan thirc ciia Benjamin S. Bloom (1913-1999).
Nhém st dung cdc cap d6 nhan thic dé dit muc tiéu hoc tap va chudn vé kién thic, ky
ning dé kiém tra, ddnh gia. Sau cdp do nhan thirc tir thap dén cao gdm: biét, hiéu, van
dung, phan tich, tong hop va dénh gia.

Nhém nghién ctru st dung chudn déng géi ndi dung SCORM dé déng géi bai giang dién
tir. MGi hoc phan s& duoc chia thanh nhiéu bai giang, tirng bai giang duoc déng géi thanh
SCO (Sharable Content Object) hoan chinh. Thyc té, da sb cdc bai giang dugc soan béng
MS Words nén nhém da nghién ciru va cai dit thanh céng phdn mém Word2SCO cho
phép tach, chuyén ddi, déng géi hoan toan tw dong, két qua sinh ra s& 1a cic SCO & dang
nén c6 thé sir dung trong cdc LMS diing chuan SCORM.

Phuc vu dao tao lién thong, cic gidng vién da bién soan 30 bai giang dién tir. Cac bai
giang nay da dugc dong géi nho cong cu Word2SCO va dua 1én hé thong E-learning cua
khoa.

4.5 Xay dung ngan hang cau héi

Trong cong tic dao tao, khau danh gid 1a rit quan trong, né gép ’phﬁn quyét dinh chit
lugng dao tao. Viéc danh gid theo qua trinh va st dung hinh thuc trac nghiém khich quan
luén dugc khuyen khich.

Dé dam bao xdy dung duoc ngn hang cau hoi c6 chit lwong, nhém nghién ctru thue hién
quy trinh gdm 5 budc sau: (1) Thiét 1ap ma tran kién thic ddp tmg yéu ciu; (2) xay dyng
ngan hang cau hoi, (3) t6 chirc thi, kiém tra, (4) phan tich cau hoi va (5) diéu chinh cau
héi.

Thong qua hé quéan ly dao tao Moodle, giang vién tao cdc ciu hoi trac nghiém véi nhiéu
hinh thirc khac nhau nhu cau héi tinh toan, cau héi so khdp, cau hoi ding sai, cau hoi tra
10i ngin, ciu hoi da lya chon,v.v. Ciing qua h¢ thong nay, giang vién thiét lap cic lya
chon cho dé thi, xem va luu trit két qua chim thi ty dong. Ngoai ra, h¢ Moodle con gitp
giang vién thyc hién viéc phén tich cdc cau hoi trén co s6 thong ké va dya vao céc chi sb:
d6 kho, do 1éch chuén, chi sb phan biét va h¢ ) phan biét. Tur d6, giang vién cé thé chinh
1y, bd sung hay loai bo cu hoi.

Cac giang vién trong khoa da xdy dung dugc ngén hang c6 khoang 2630 céu hoi (tinh dén
thang 1/2010) va van dang tiép tuc bd sung, cap nhat. Nhin chung cdc giang vién thudng
str dung loai céu hoi da lya chon. Ngan hang cau hdi nay da va dang dugc cic giang vién
str dung thudng xuyén dé t6 chirc thi, kiém tra.

4.6 Xay dung mot so6 cong cu tich hop vao hé nén cho E-learning

Moodle la phén mém cia cong déng, phén mém mang tinh chit phuc vu chung Vi vay, dé phu
hop v6i yéu cau ing dung E-learning tai Khoa CNTT&TT, cdc cong cu hd trg hé thong Moodle
can phai dugc xay dung. Nhom nghién ctru da thiét ké va cai dat cac cOng cu sau:

- Diéu khién tién trinh hoc cua hoc vién trong mot course. Cong cu nay cho phép giang
vién c6 thé tao ra tién trinh cho mét course. Cu thé, kh1 thiét lap timg chu deé trong mot
course, giang vién phai qui dinh cic chu dé tién quyet ma sinh vién phai dat dugc trude
khi hoc chii d& ma giang vién dang thiét 1ap. Ngoai ra, giang vién ciing phai thiét 1ap ti 18
phén trim sé diém cho mdi hoat dong trong mdi chu dé. Nhu vy, khi tham gia vao mot
course ndo d6, hoc vién phai hoc theo tién trinh ma giang vién dat ra.

- Diéu khién tién trinh hoc cua hoc vién trong chuwong trinh hoc. Muc dich cua cong cu nay
1a nay cho phép giang vién bit budc hoc vién phai hoc theo tién trinh ma chwong trinh
dao tao da quy dinh. Tuong ty nhu cong cu dugc dé cap ¢ trén, khi thiét lap mot course,
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giang vién phai qui dinh cdc course tién quyét ma sinh vién phai dat duoc trudc khi hoc
course giang vién dang thiét 1ap.

- Quan Ii ngan hang cau hoi va ra dé ty dong. Cong cu ndy gitip giang vién quéan Ii ngin
hang cAu héi trong course theo timg chu dé, loai cAu hoi va do khé. Ngoai ra, gidng vién
¢6 thé ra dé ty dong theo tiéu chi dit ra (chu dé, loai cau héi va do khé) khong phai chon
timg cAu hoi va thém vao dé thi nhu chirc ning hién tai ctia hé thdng Moodle.

5 KET LUAN VA KIEN NGHI
5.1 Két luin

Két qua quan trong nhat ma nhém nghién ctru di 1am dugc d6 1a dua hé théng E- learning vao hoat
dong tai Khoa CNTT&TT thugc truong DPHCT, tao ra mdt kénh hoc tap khac gép phan nang cao
chit lugng dao tao. Ngay nay viéc su dung hé thong E-learning da tr¢ thanh tu gidc ddi véi hau
hét giang vién trong khoa vi nhiing lg¢i ich thiét thuc ma hé thong mang lai.

5.2 Kién nghi

Hién nay chuong trinh dao tao lién thong thay ddi theo hé thdng tin chi nén khong con 16p hoc
danh riéng cho sinh vién lién thong. Mac du hé thong E-learning cua khoa khéng con phuc vu cho
cac 16p hoc d6 nhung no6 da tr¢ thanh mot hé thong than quen vOi cdc giang vién va sinh vién
trong khoa. Vi thé, nhém nghién ctru dé nghi h¢ thong nay van dugc duy tri va chuyen qua phuc
vu dao tao theo hé thong tin chi. Dé phuc vu t6t hon, hé thong can dugc nang cap nhu tang tinh
bdo mat, tao ra cic bai giang dién tu dang video cho cic hoc phan trong chuong trinh dao tao méi,
V.V.
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MOT GIAI PHAP THEM CHUC NANG CUA BANG TUONG TAC
VAO HE THONG PROJECTOR-COMPUTER HOAC LCD-
COMPUTER.

Poan Hoa Minh', Nguyén Khdc Nguyén®, Bii Minh Quan’

Abstract

Interactive whiteboards (IWB) have been produced and widely used in the world. In
Vietnam, IWBs are rarely used because their price is still high. With the development trend in
education in Vietnam recently, more and more teachers use Powerpoint with projectors as the
main teaching method. However, this method also has some weaknesses, especially when the
lecturer wants to present his or her ideas by handwritten method. Therefore, it is necessary to
find out a solution to add IWB’s functionalities to a projector-computer system or a LCD-
computer. That is the reason why we have carried out this project.

Key words: Interactive whiteBoard, IWB, IWB using Wii Remote, infrared pen, detecting
location unit, calibration, toolbar.

Title: A solution of adding the functions of interactive whiteboard into the
system of projector-computer or the system of LCD-Computer.

Tém tit

Bang tuong tdc (interactive whiteboard, IWB) da duoc san xudt va dwoc sir dung khd pho
bién trén thé gidi. Riéng o Viét Nam, 56 IWB dugc sit dung con rat hiém do gid thanh cua né6 con
khd cao. Voi sy phdt trién ciia gido duc va dao tao ¢ nudc ta, hién nay phuwong thirc gidng day
trinh chiéu Powerpoint dung projector da tro nén thinh hanh, dac biét la trong cdc truong dai
hoc va cao dang Phirong phdp nay cing cé nhimg nhwoc diém riéng cua no, chang han nhw
trong cdc truong hop can giai thich thém hodc lam bai tap, khi do thay phai két hop trinh chiéu
va viét bang. Pé két hop cdc hinh thirc nay voi nhau ta can IWB. Tir nhu cau thuc té trén, chiing
101 dd nghién cuu gidi phdp thém cdc tién ich cua IWB vao hé thong projector-computer hodac
LCD-computer.

Tir khéa: Bing twong tic, IWB, IWB sir dung Wii Remote, biit hong goai, b phén liy toa dg,
dinh khung tic dgong, thanh cong cu.

1 MO PAU
Bang di¢n tu tuong tic (interactive whiteboards, IWB) la mot man hién thi tuong
tdc (interactive display) 16n duoc két ndi véi bd xu ly hodc mdy vi tinh ma trén dé nguoi
ding c6 thé viét, v&, x6a va sir dung cdc phin mém mdy tinh bang ngén tay, bit trim
(stylus) hodc biit cam tng (sau day s€ dugc goi chung 1a but). N6 khong chi thuc hién
céc chirc ndng ciia bang phan (nhung khong c6 bui phan) ma con cho phép thyc hién cic
mg dung cta céng nghé thong tin. Céc thao tic truc tiép trén IWB cho phép thyuc hién
céc chirc nang nhu sau:
- Viét, v&, x6a, danh dau va luu cdc trang dir liéu nay vao bo nhd mdy tinh. Néu
c6 cai dat phin mém OCR (optical character recognition) trén may tinh thi cdc
chir viét thao (cursive writing) c6 thé chuyén d6i thanh vin ban (text).

! Khoa Cong nghé thong tin & Truyén‘th()ng, Truong Pai hoc Can Tho.
? Khoa Cong ngh¢, Truong Pai hoc Can Tho.

21



Hgi nghi tong két 5 nam NCKH & Pao tao Khoa CNTT&TT - PHCT

- Piéu khién trinh chiéu Powerpoint.
- Piéu khién chay cdc phan mém trén mdy (duyét, mé, luu va xéa tap tin; két
nbi mang va duyét web, thuc hién céc ing dung da phuong tién,...).
N6i chung, v6i mot bt chiing ta c6 thé thyc hién tat ca cdc chirc nang trén nhu ding
chudt mdy tinh diéu khién trén giao dién nguoi ding.

IWB da dugc san xuét va dugc sir dung khd phd bién trén thé giéi. BESA (British
Educational Suppliers Association) da thyc hién sy khdo sat hﬁng nim vé cong nghé
théng tin trong cic trudng hoc & Vwong qudc Anh, theo twdng trinh nam 2010, c6 87%
16p béc tiéu hoc va 64% 16p bac trung hoc duogc trang bi IWB (Hinh 1). Ciing & Anh
Québc, cong ty Decision Tree Consulting chuyén nghién ctru th1 truong & London di didu
tra nhu cau vé IWB ¢ 66 qudc gia trén thé gii va tién dodn rang trung binh ctr 7 16p hoc
s€ duoc trang bi 1 IWB vao nam 2011. Céc tinh ndng uvu viét cia IWB rat thuan loi cho
viéc trinh bay bdo cdo va giang day trén 16p.

Views on IWB provision

Chart: Well-resourced with IWBs

90%
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80%
70%
A 64%
60%
50%

40%

30%

20%

B Primary A Secondary
= Log. (Primary)  =—Log. (Secondary)

10%
¥r. 2005 ¥r. 2006 ¥r. 2007 ¥r. 2008 ¥r. 2009 ¥r. 2010

Hinh 1: So’ db ting truéng hing nim cia IWB (% s6 16p c6 IWB)
(http://www.besa.org.uk/besa/documents/index.jsp?mode=search&topic=0&r=true &b=true&o=true&k
eyword=ICT+in+UK+State+Schools&x=41&y=13)

Riéng & Viét Nam, s6 IWB dugc su dung’cbn rat hiém do gid tl}anh cua né kha cao
(tr 1.000 USD dén 10.000USD tuy loai va chat luong, chua tinh thué va phi chuyén cho,
phan phoi). Bang dién tir twong tac dang 1a miém mo udc cia nha gido.

V6i sy phat trién ciia gido duc va d2o tao & nudc ta, hién nay phuong thic giang day
trinh chiéu diing Powerpoint dung projector da tr¢ nén thinh hanh, dac biét 1a trong céc
truorng dai hoc va cao diang. Phuong phép nay ciing c¢6 nhirng nhuoc diém riéng ciia nd,
chang han nhu trong cic truong hop cén giai thich thém hodc lam bai tép, khi d6 thay
phai két hop trinh chiéu va viét bang. Dé két hop céc hinh thirc ny vao mot ta can IWB.
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Tir nhu cau thyc té trén, chiing toi d nay sinh y tuong thém cc tién ich cia IWB vao
hé¢ théng Projector-Computer (hoic LCD-Computer). Diéu nay c6 nghia Ia tir bd
projector va may vi tinh c6 sin, ching ta thiét ké thém “bo thiét bi hd tro” dé st dung hé
thong nay twong ty nhu mot IWB. Mot van dé quan trong khéc can phai tinh dén, d6 la
b thiét bi hd tro phai d& cai dat va cé gid phit hop véi kha ning ctia mot gido vién binh
thuong. Khi d6 cong trinh nay méi c6 hiéu qua that sy. BO thiét bi hd trg gdbm bo phan
giao tiép véi mdy tinh (lay toa d) va mot biit. Bo thiét bi nay c6 thé két hop véi mady tinh
va projector sin cé dé tao thanh bang dlen tir tuong tac. Thiét bi hd trg c6 thé ket noi voi
mady tinh thong qua duong truyen vo tuyén, bluetooth hodc ddy dan gin vao cong USB,
nguoi gido vién hodc thuyét trinh vién c6 thé dimg trén bang dung biit dé thuc hién cic
tinh ndng cua IWB.

2 PHUONG PHAP NGHIEN CUU
2.1 Tim hiéu nguyén Iy hoat déng ciia IWB

Sau khi tim hiéu nguyén ly hoat dong ciia nhidu loai IWB khac nhau, chiing toi c6
thé tong hgp thanh mdt nguyén ly chung. Trudc tién chiing ta can dinh nghia cic khai
niém sau:

- But: 12 cong cu dung dé viét, v&, ddnh dau, x6a va diéu khién phan mém mdy tinh
bang céc twong tic trén giao dién d6 hoa nguoi diing. Biit c6 thé 1a ngdn tay, biit
tram, but cam tng,... C6 thé phin 1am hai loai: but thu dong 1a loai khong c6
ngudn cip dién va chi twong tic co hoc nhur ngén tay, bt trim (stylus); biit tich
cuc 1a loai biit cdn c6 ngudn cap dién, nhu biit cam tng dién tir, biit hong ngoai.

- Bang hay man hinh: 12 thiét bi dé hién thi cdc noi dung cin trinh bay va giao
dién nguoi ding. Bang c6 thé 1a man hién thi thu dong (man vai, vich tudng,
bang thong thuong,... ¢c6 mau nén thich hop dé chiéu hinh anh 1én d6) hoic 1a
man hién thi tich cuc (nhu man hinh LCD, man hinh cam ung).

- B xir Iy: 6 thé lap dit thanh mot hé thong voi man hinh hodc 1a mot mdy tinh cé
nhan (PC) dugc két ndi voi projector va/hodc bang.

Tir céc khdi niém da duge dinh nghia, ching ta c¢6 thé phét biéu mot cach ngian gon

nguyén ly hoat dong ctia IWB nhu sau: Biit duroc diing dé xdc dinh toa do cia mét

hodc nhiéu diém trén bang bang thao tdc cia nguoi ding, cdc toa dé nay dwoc tach
va truyén vé bo xir Iy va duoc xem nhue la kiéu div liéu con tro. Phéan mém sé xir ly cdc
diém toa dé dé thuc hién cdc chirc nang cua IWB.

2.2 Phan loai IWB
Chung ta c6 céc cach phan loai khdc nhau dua vao cic tiéu chi khac nhau:
2.2.1. Phén logi dua vao vi tri nguon sing

Theo cach phan loai nay thi ¢6 2 loai IWB. D6 la IWB chiéu trude (Front projector
IWB) va IWB chiéu sau (Rear projector IWB).
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L Unifi Projector
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Touch-Sensitive /m:;md
Surface /

Connection
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Control Module

Eraser Stylus

v

Whiteboard

Projector

Stylus

Rear projector TWB

Front projector IWWB
Hinh 2: IWB loai chiéu truéc va chiéu sau

- IWB chiéu trwéc thuong diing man hién thi thy dong va hinh anh duogc chiéu tir
mot projector dat & phia trugce. Bt dugc dung 1a loai cam rng hong ngoai hodc
but camera ky thuat s60. Nhuoc diém cia IWB chi€u trudc 1a in béng canh tay cia
nguoi trinh bay 1€n man anh ngay ca khi dung ¢ tu thé né sang mot bén.

- IWB chiéu sau c6 ngudn sdng chiéu tir phia sau ciia man hinh. Man hinh thudc
loai tinh thé long (LCD) hodc plasma c6 tinh nang man cdm Ung (touchscreen).

Biit dwoc ding Ia loai biit thy dong. IWB chiéu sau khong bi che bong boi nguoi
thuyét trinh, nhung gid thanh thuong dic hon nhiéu so vi IWB chiéu trudc.

2.2.2. Phdn logi dua vao cong nghé ché tao hodc nguyén Iy hoat dong
Theo tiéu chi nay thi IWB dwgc chia thanh nhiéu loai nhu sau:

(1) TIWB man hinh cam ng dién tr¢ (resistive touchscreen), bt dugc dung 1a loai
thu dong.

(2) IWB man hinh cam rng dién tur (electromagng:tic toucl}screen), but dugc dung
la }oai tich cuc cam 1’mg dién tr (cudn day gan trén dau but tuong tic vai hé
thong day dan trong suot trén man hinh hodc dat phia sau man hinh).

(3) IWB man hinh cam rng dién dung (capacitive touchscreen), bit dugc dung 1a
loai thu dong.

(4) IWB dp dung cong ngh¢ man sing héng ngoai (infrared light curtain) hoac
man sang laser (laser light curtain), bit dugc dung 1a loai thy dong.

(5) IWB dp dung cong nghé “phat hity sy phan xa toan phan bén trong” (frustrated
total internal reflection). But dugc dung 1a loai thu dong. Nguyén ly hoat
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dong ctia IWB loai nay duoc tém tat nhu sau: Anh sdng hong ngoai bi phan xa
toan phan béi mot 16p trong sudt va mém déo trén mit bang nén khong thé
truyén ra ngoai. Khi 4n ddu bit vao mit bang, sy phan xa toan phan bi pha vd,
anh sdng hong ngoai thodt ra ngoai mit bang va né dugc thu boi mot camera.
Mot phan mém xtr 1y s& chuyén céc diém sdng thu duoc tir camera thanh sy di
chuyén con tré chuot.

(6) IWB 4p dung cong ngh¢ “biit camera” va “diém mau” (dot pattern). Trén man
hinh duoc tich hop cdc diém miu vé ciing nho (khong thé thay dugc béng mat
thuong). Buit dugc str dung 1a loai tich cuc, n6 la but ky thuat s6 két ndi vo
tuyen v6i mdy tinh, c6 mot camera nho duoc gin & dau bt dé doc cic diém
mau, nhd d6 né xdc dinh mot cach chinh xdc cdc diém toa do trén man hinh,
tach sy thay ddi toa ¢ va goi vé mdy tinh. Pdy 1a cong nghé ban quyén cua
tap doan Anoto, Thuy Dién.

(7) IWB duya trén k¥ thuat siéu am: Bang loai nay c6 hai nguén phat siéu am dugc
ddit ¢ hai gdc ciia man hinh va hai cam bién thu siéu am dat ¢ hai géc con lai.
Séng siéu 4m dugc truyén trén mat bang. Mot sb diém (mdt) phan xa séng
dugc dat ¢ bién cua man hinh tao ra song phan xa cho mo6i nguon song ¢ céc
vi tri khdc nhau va truyén dén cam bién vé6i cdc khoang cdch xdc dinh. Bt
dugc dung 13 logi thy dong. Khi diu bit 4n vao man hinh, séng siéu am
truyen qua diém nay s& bi chin va cam bién thu s& truyén thong tin sy kién dén
b6 diéu khién.

(8) TWB két hop ca hai k¥ thuat siéu 4m va hdng ngoai.

(9) Ngoai ra nguoi ta con phan loai dua vao tiéu chi di dong va IWB dugc chia
lam hai loai: x4ch tay va co dinh.

2.3 Tim hiéu cac giai phap va két qua di dwoc nghién ciru va thuwe hién

Vi myc tiéu dua thém cic chirc ning caa IWB vao hé thong projector-computer
(hodc LCD-Computer) ¢6 san, trong qué trinh tim kiém céc giai phdp va két qua da
duoc nghién ctru va thyc hién. Ching t6i dac biét chd y dén IWB sir dung Wii
Remote controller do Johnny Chung Lee, nguoi Dai Loan dé xuit vao nim 2007, bdo
cdo tai TED nam 2008 va da dwa cic videoclip giéi thiéu vé hé théng nay trén
YouTube (http://johnnylee.net/projects/wii/). Ky thudt nay da dugc cic thanh vién
trong nhém nghién ctru ctia ching t6i la Ly Phit Hai Linh va L& Hiru Ky Quang, S¢
GD-DT Hau Giang, dung thir va phd bién trén trang web http:/haugiang.edu.vn/toan/.

IWB su dung Wii Remote (tay bdm game ctia bd choi game Nintendo) la mot
céch str dung hé thong projector-computer (hoac LCD-Computer) san c6 dé thuc hién
chirc ning cia IWB. Thiét bi Wii Remote controller duoc két ndi véi may tinh thong
qua k¥ thuat Bluetooth. But dugc dung thudc loai tich cyc, ¢ dau bit c6 gan mot
LED phét dnh sang hong ngoai. LED dugc cip dién bang ngudn pin v dong ngit cip
dién nho mot ‘cOng tac thuong hé”, LED chi duge cip dién va phat tia hong ngoai
khi cOng tac dwoc 4n. Bang Ia man chiéu cia projector (man hinh thu dong) va cling
¢6 thé 1a man hinh LCD. Khi dit dau bt tai mot dlem trén bang va an cong tic, chiim
tia hong ngoai phdt ra bi phan xa boi mat bang truyen nguoc tré vé camera duoc dit
trong thiét bi Wii Remote. Camera “doc” cdc diém toa do trén bang thong qua cic
diém anh hong ngoai ma né thu dugc va chuyen ddi thanh céc cap gia tri toa d9, cic
tin hidu nay duoc truyén vé mdy tinh thong qua két nbi Bluetooth. Cic phan mém
dugc hd trg dé thyc hién chiic ning cua bang tuong tac xu ly sy thay d6i toa do trén
man hinh nhu 12 céc sy kién chudt, mdi 1an an tha cong tic trén biit tuong dwong vai
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thao tac nhép chudt tréi (click), hai lan 4n lién tuc tuong duong véi nhép ddi chuot
(double click), an — giit - kéo tuong duong véi ré chudt (drag).

Dé thuc hién hé théng nay ching ta cin trang bi: projector hodc man hinh
LCD; Wii Remote Controller; but héng ngoai (tu lam); mdy tinh c4 nhan (PC) c6 thé
két ndi Bluetooth voi thiét bji Wii Remote va dugc cai dit céc phﬁn mém sau: NET
Framework 3.5; WiimoteWhiteboard (mién phi, tai vé tai dia chi
http://www.softpedia.com/progDownload/Wiimote-Whiteboard-Download-
163702.html) két hop véi AnnotatePro (mua ban quyén véi gid 19,95 USD, tai vé tai
http://annotatepro.com/) hodc chi ding SmoothBoard (mua ban quyén véi gid 29,95
USD, tai vé tai http://www.smoothboard.net/). Téng chi phi thyc hién khoang
1.500.000 VND (khong tinh Projector, PC c6 hd tr¢ Bluetooth, gia sir da c6 san).

bay 1a mot cong nghe dugc coi la it ton tién. Tuy nhién, véi tong chi phi nhu trén,
ching t61 cho rang van con cao va mot gido vién binh thuong van con phai dn do khi
mudn trang bi. Chiing t6i c¢6 ging tim cach dé giam chi phi xudng thap hon nita, chi
phi tron géi thap hon 1.000.000 NB. Thém vio d6 con c¢6 nhiéu khé khin cho ngudi
ding, d6 la: mdy tinh phai c¢6 kha nang két nbi Bluetooth véi thiét bi Wii Remote
Controller va phai cai dat cic phin mém trén mdy tinh. Viéc cai dat cac phin mém va
thye hién két ndi Bluetooth ciing khong phai d& dang ddi voi mot ngudi ding binh
thuong va ciing la Van dé phién phirc. Hon nita, ngudn cip dién diing pin ciing 1a mot
han ché voi cong suat tiéu thy dang ké ciia Wii Remote Controller.

3 KET QUA VA THAO LUAN

Dé c6 dugc mdt san pham cia riéng minh, giam chi phi va khic phuc cdc han ché
nhu da néu, ching t6i da nghién ctru va dé ra mot sé giai phap. Sau ddy Ia giai phdp ma
chiing t6i chon dé thiét ké va thir nghiém.

3.1 M6 ta phén cirng

Phén ctmg cua h¢ thong gdm c6 biit hong ngoai va bg phan ldy toa dg (hinh 3). Biit
hong ngoai khd don gian va c6 thé tw lam mot cach dé& dang. N6 bao gdm mot LED phat
hong ngoal mot cong tac thuong hd va ngudn cp dién (pin 1.5V). B0 phan lay toa do
bao gdm camera hong ngoai (IR camera), mach diéu khién trung tdm (micro controller
unit, MCU) va mach chuyén d6i USB-UART. Bo lay toa do c6 chuc nang thu nhan tin
hiéu tir camera hdng ngoai, xur ly dir ligu va truyén veé mdy tinh thong qua chuan USB.
Camera hong ngoai thu nhan diém sing hong ngoai va tra vé két qua 1a toa do cua diém
sang (c6 kha nang nhén dugc dong thoi nhiéu dlem sdng), tir két qua nay mach diéu khién
s& tiép nhén, xtr Iy va truyén vé mdy tinh dé tiép tuc xir Iy.

—

a8 E
x WLED E Ll 1.5\.*_+_
~ But hdng ngoai
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Tia \
phan xa IR Clamera
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Man hinh . — .
Bo phan lay toa do

Hinh 3: Phin cimg ciia hé thong.
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Chting toi thir nghiém voi loai IR camera dugc dung trong thiét bi choi game Wii
Remote Controller. Camera nay dugc tich hgp mot bo xir 1y, bd loc héng ngoai va c6 kha
nang nhan dong thoi bon diém sang, vi vay né c6 kha ning xir Iy dong thoi bon dbi tugng
chuyén dong. Dir liéu ngd ra cta camera 12 toa d6 cta nhitng diém sang hong ngoai, do
d6 ta khong thé diing camera nay dé chup anh. Camera c6 do phan giai 1024 x 768 diém,
tin sb hoat dong 1a 25MHz, géc nhin hidu qué 1a 33° theo chidu ngang va 23° theo chiéu
doc. Ngudn siang hong ngoai nhay nhit 12 ¢ tin s6 940nm. Hinh 4 trinh bay so do két ndi
IR camera v6i MCU.

MCU c6 chirc ning thiét 1ap cic thong sb cho IR camera, thu nhan dir liéu tir
camera (theo chuan 12C), xir Iy dir liéu da nhan dugc tir camera va truyén vé PC theo
ding dinh dang da dugc quy ude. Hinh 5 trinh bay so d¢6 nguyén 1y ciia mach MCU.

+3.3V
Q

J1 — % 2.2% 2.2K
(+3.3V)VCC 30K

~
<

SCL
SDA

NC

(12C Bus)SCL
(12C Bus)SDA
(25MHz)CLK
RESET

T p—

IR Camera

GND
O.

m\lo')U'lL-b(Dl\)—*

[
=

0.1uF
25MHz

15p 15p

Hinh 4: So' dd két ndi IR camera véi MCU
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Hinh 5: So’ d6 nguyén Iy ciia mach MCU.
Mach chuyén d6i USB-UART c6 chirc ning chuyén doi tin hiéu UART « USB, tao

ra mot két ndi giita may tinh v&i hé thdng mach didu khién camera bén ngoai. Hinh 6
trinh bay so d6 nguyén ly cia mach nay.

Vi bg tien xur ly két noi véi mdy tinh qua cong USB nén né dugc cap dién tir cong

nay.
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Hinh 6: Mach chuyén déi USB-UART
3.2 Phit trién phin mém

Cé hai géi phﬁn mém duge thyc hién cho hé théng: phﬁn mém nhing trén bo léy toa
d6 két ndi voi may tinh va phan mém trén may tinh.

Phiin mém trén may tinh c6 nhiém vu tiép nhan va xir Iy céc cip toa do tir bg tién
xur ly (bd phén lay toa do) chuyen vé dé thuc hién céc chirc ning ctia IWB. Ching tbi da
phat trién g6i phan mém nay bang ngdn ngit Java (Iy do don gian la vi ching tdi da quen
thudc véi ngdn ngir nay). Ngoai cdc géi trong thu vién chudn cta Java ching toi da s
dung th€m céic géi mé rdng nhu: Robot (diéu khién con tro chudt), javax.comm (nhan
dir liu tr céng com), Jama.matrix (tinh todn trén ma tran).

Cic van dé can giai quyét khi thiét ké phan mém bao gdm:

Pinh khung tac dong (Calibration): Khung tic dong 1a pham vi ma trong d6 camera
chup dugc diém sing. D6 12 mat phiang toa do that (world plane). Khi chon vi tri va
huéng cua bo lcfy toa dé thi khung tdc dong c6 thé bi léch so v6i mat bang. Vi vay chiing
ta can xdc dinh vi tri va kich thudc khung téc dong ding voi vi tri va kich thudc cua bang.
Viéc lam nay dugc goi la dinh khung tdc dong. Chi y rang, cdc cip toa do diém sang
truyén vé mdy tinh lai thudc vé mat phang toa d6 anh (image plane). Vi Vay, ching ta can
mot giai thuat chuyén ddi toa do giita mat phing toa do that va mat phang toa do anh.
Chiing t6i da st dung giai thuat 2D Homography. Day 1a giai thuat kha pho bién va ching
ta d& dang tim thiy trén
mang. Homography thuc
chat 12 mot phép bién ddi xa

World Plane

Yo TN anh (projective

e X transformation), né thuc

S AT hién sy chuyén d6i mot
C/-\L . R N . N

L ey diem trong khdng gian nay

Image Plane sang mot diém trong khong

gian khidc va nguoc lai
Hinh 7 minh hoa viéc
chuyén db6i mot diém x
trong mat phang that tuong Gng thanh diém x trong mit phang anh. Phin mém dinh
khung tac dong s& hién thi 1an luot ky hiéu (chon la ) trén boén gbc cua khung tac dong,
bét dau 1a gbc trén phia trdi man hinh, c6 toa d6 12 (0,0). Ta chinh bo 13y toa do cho ky
hiéu ¢ dau tién nay nam & sat gbc, sau do dat dau bt vao d6 va an cong tic (ta goi thao
tac nay 1a nhip, tuong (mg nhu nhip chudt trai), ky hiéu dau tién sé& lin di va ky hiéu géc

+ . Y. e -
Hinh 7: Minh hoa bién doi xa anh
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phai trén xuat hién. Ta tiép tuc nhip vao ky hiéu niy va né s& ln di, ky hiéu géc phai
dudi xuét hién, tiép tuc cho dén cudi ciing 1a géc trai dudi.

Tao thanh cong cu (Toolbar): Thanh cong cu 1a mot giao dién d6 hoa ngudi ding hién
1€n man hinh khi chuong trinh dugc khdi dong, trén d6 1a cdc nit 1énh duoc biéu dién
bang céc biéu tuong thé hién chirc ning cua nit 1énh d6 (Hinh 8: Mot vi du minh hoa
thanh cong cu). Khi mudn chon mot chirc ning, ta nhap biit hdng ngoai vio biéu tugng
tuong tng.

SR EW A
ursor@ ut ’ e

Chup

. Power —
nhankh I} i

MNEtwE — dan

= ke Ry

Thost b2 ‘

Man hi
trang E

Hinh@
vE

Hinh 8: Minh hga mgt thanh cong cu

éa héa

Dé bt héng ngoai ¢6 vai tro nhu chudt mdy tinh, ta phai 1ap trinh dinh nghia cic su
kién chudt (nhép, tha, 1€ va nhip d6i). Ta can phai khai bdo mot ludng (stream) dé doc
céc dlem anh tra Ve moi dlem c6 ba thong tin: toa do ngang, toa d¢ doc va thoi gian. C6
mot sO van dé can giai quyét khi phat trién phan mém nhu sau: Mdi thao tic nhap but
khong dién ra tic thoi ma c6 thoi gian bat dau (4n) va két thdc (tha), chim tia sang hong
ngoai phat ra tur but cé ban kinh 16mn (46 héi tu kém), cong tic c6 thé bi rung hoac déi khi
an, bi nhidu do cdc nguén sang khac. Vi vay s€ c6 nhidu diém (toa d0) tra vé tuong Ung
v6i mot thao téc nhip — tha va s6 lugng diém ciing khac nhau cho nhirng lan nhip khic
nhau. S6 diém tra vé khdc nhau vé khong gian (toa d0) va thoi gian (thoi diém). Vi vay,
van d¢ 1a phai chon viing téc dong, diém tic dong va thdi gian cho mdi thao téc nhip bit.
Qua thyc nghiém, chiing tdi nhan thiy viing tic dong c6 kich thudc 16n nhat 1a 30x30
diém va xdc dinh dugc khoang thoi gian 1on nhat giita 2 diém lién k& trong cting mot thao
tac nhap (ky hiéu 12 tmx = 0.005gidy), tir d6 quyét dinh 1a thao tdc nhip chudt néu tong sb
toa do dém theo chiéu ngang hoac chiéu doc nhé hon 30 va chon diém téc dong la diém
thir 2 trong ludng dit lidu thu dugc, va thoi diém xuat hién diém cudi trong ludng 1a thoi
diém tha chudt, néu thoi gian xuat hién hai diém 1ién ké 16n hon t,,, thi chuyén sang thao
tac nhap ké tiép, néu s6 diém xuét hién theo chidu ngang hodc chiéu doc qua 30 thi quyét
dinh 1a thao tic ré va néu khoang thoi gian gitra hai thao tic nhap nho hon 0.05 gidy thi
quyét dinh 12 nhip d6i . Giai thuat chi tiét cho phan mém thyc hién chirc ning ciia IWB
twong d6i dai dong, chiing toi s& trinh bay trong cic sd tiép theo.

4 KET LUAN VA PE NGHI

Giai phép gia tang ti¢n ich cua IWB cho hé thong trinh chiéu Projector/LCD két hop
v6i PC 1a giai phdp nham nang cao hiéu qua glang day véi chi phi thap, gido vién c6 thé
ty trang bi by cdng cu hé trg nay, trong diu kién cdc truong da trang bi cic bo
Projector/LCD va PC. Tét nhién, ching ta ciing c6 thé sir dung k§ thuat niy trong béo cdo
khoa hoc, tiép thi,... Trong truong hop giang day hodc trinh bay cho mét nhém nhd,
chiing ta ciing c6 thé st dung man hinh cta mdy tinh dé lam bang twong tic. Khi d6
khdng can projector hodc man hinh LCD 16n.

V6i hiéu qua ma IWB mang lai, nhu cau vé IWB trén thé gidi s& gia ting, cong
nghiép san xuat IWB s€ phat trién nhanh chéng vé& sé luong va gid thanh ciing s& giam
dan. Trong tuwong lai gan IWB s& dugc sir dung dai tra trong truong hoc 0 nudce ta. Tuy
nhién, ching t6i nghi rang giai phap gia tang ti¢n ich cho céc thiét bi ¢6 san cung la giai
phap c6 hiéu qua kinh té cao vi vdy né khong chi dap tng cho nhu ciu trudc mat.

Khi c¢6 san pham cta chinh minh (phan cimg 1an phan mém), chiing tdi s& phd
bicn k¥ thuat nay trong cac truong hoc, tur pho thong cho dén dai hoc. Ching t6i cling s&
tim cdch giam chi phi dén mutrc thap nhat ¢6 th¢ d¢ mot gido vién binh thuong c6 the tu
trang bi.
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PHAT TRIEN PHAN MEM THEM CHUC NANG CUA BANG
TUONG TAC CHO HE THONG PROJECTOR-COMPUTER HOAC
LCD-COMPUTER

Poan Hoa Minh', Nguyén Khdc Nguyén®, Bii Minh Quan'

Abstract

To add the functionalities of interactive whiteboards (IWB) to a projector-computer system or an
LCD-computer, we established the connection of hardware devices including an infrared pen, a
location detecting unit and a computer. There are two software packages synchronized with this
hardware system, those are: the software embedded on the location detecting unit and the
software setup in the computer. In this article, we will present the algorithms for the development
of these software packages

Key words: software packages, embedded software, setup software, calibration, 2D
Homography algorithm, toolbar.

Title: Development softwares for adding the functions of interactive whiteboard into the
system of projector-computer or LCD-Computer.

Tém tit

Pé thém vao chirc nang bang tuong tdc (interactive whiteboard, IWB) cho hé thong
computer (PC)-projector hoac PC-LCD, chiing téi da thuwe hién mo hinh két noi gom cdc thiét bi
phan cung la bt hong ngoai ( mfrared pen), bo phan lay toa do (detecting location unit) va
computer. Kem theo do la hai goi phan mém, phan mém nhiing trén bg phdn lay toa dé va phan
mém cai dat trén trén computer. Trong bai nay, ching toi trinh bay chi tiet vé giai thudt daé phat
trién cdc goi phan mém.

Tir khéa: Géi phan mém, phan mém nhiing, phan mém cai dat, sw dinh khung, gidi thugt 2D
Homography

1 GIOI THIEU

V6i hiéu qua ma IWB mang lai trong dao tao, nhu cau vé IWB trén thé gi6i sé gia
tang, cong nghi¢p san Xuét IWB s€ phat trién nhanh chéng vé s6 lugng va gia thanh ciing
s& giam dan. Trong tuong lai gan, IWB sé& duoc str dung phd bién trong truong hoc. Tuy
nhién, chung t61 nghi rang giai phdp gia tang tién ich cho céc thiét bi ¢6 san cung la giai
phap c6 hiéu qua kinh té cao vi viy n6 khong chi dap g cho nhu cau trudc mit. Trong
d6, giai phdp gia tang tién ich cia IWB cho hé thong trinh chiéu Projector/LCD két hop
v6i PC la giai phap nham nang cao hiéu quéa giang day véi chi phi thap, trong diéu kién
céc truong da trang bi cdc bd Projector/LCD va PC. Tét nhién, chiing ta ciing c¢6 thé s
dung k¥ thuat nay trong bdo cdo khoa hoc, tiép thi,... Trong trudng hop giang day hodc
trinh bay cho mdt nhém nho, ching ta cling c6 thé sir dung man hinh ctia mdy tinh dé lam
bang tuong tac. Khi dé khong can projector hodc man hinh LCD 16n.

Hién nay, c6 mét vai nhdm nghién ctru theo hudéng nay. Trong do, giai phap dung
tay choi game Wii Remote controller cia Nintendo do Johnny Chung Lee, ngu¢i Dai

! Khoa Céong nghé thong tin & Truyén‘ théng, Truong Pai hoc Can Tho.
? Khoa Cdng ngh¢, Truong Pai hoc Can Tho.
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Loan, dé xudt vao nam 2007 13 modét nghién ciou tiéu  biéu
(http://johnnylee.net/projects/wii/). Dé thuc hién hé thdng nay ching ta can trang bi:
projector hodc man hinh LCD; Wii Remote Controller; but hong ngoai (ty lam); PC c6
thé két ndi Bluetooth véi thiét bi Wii Remote va duoc cai dit cdc phin mém sau: NET
Framework 3.5; WiimoteWhiteboard (version,URL http://www.softpedia.com/, mién phi)
két hop voi AnnotatePro (URL: http://annotatepro.com/, gia 19,95 USD) hoac chi dung
SmoothBoard cua Creative Commons (version 2.0, phiat hanh nam 2010, URL:
http://www.smoothboard.net/, gid 29,95 USD). Tdng chi phi thyc hién khoang 1.500.000
VND (khong tinh Projector, PC c¢6 hd trg Bluetooth, gia sir di c6 sin).

Muc tiéu cia chiing tdi 12 tao ra san phdm cua chinh minh (phan ctng lan phan
meém) voi gid thanh thap nhat, va s€ pho bién k¥ thuat nay trong céc trudong hoc, tur pho
thong cho dén dai hoc.

Trong bai viét nay, ching t6i trinh bai giai thuat dé phit trién cdc géi phan mém thém
chuc ning cua IWB vao hé thong projector-PC hodc LCD-PC.

2 NOIDUNG NGHIEN CUU
He¢ thong duoc thiét ké voi so dd phan cimg nhu hinh 1.

—
——

a8 E
Cngte |, 4 ayce

WLED 5

/&I‘i

. Buthéng ngoai

Tia \
phan xa IR Clamera

3

USB to UART

-+ » MCU <+
12C TTL

¥

Man hinh

Bé phan lay toa a6

Hinh 1: So' d6 phén cimg

Biit hong ngoai 1a dung cu diing dé viét, v&, x6a,... va kich hoat cdc phin mém tng
dung trén mdy tinh. Khi bam cong tic LED s& phit ra tia sang hong ngoai chiéu vao mat
bang va phan xa vé b phan ldy toa d6. Bé phdn ldy toa dj gdm IR camera, mach diéu
khién trung tdm (Micro controller unit, MCU) va mach chuyén ddi USB-UART. Bo phan
liy toa d6 c6 nhiém vu thu cdc diém sdng hdng ngoai, ma héa va chuyén doi thanh di liéu
toa do thich hop va truyén vé PC qua cong USB.

Dé hé théng c6 thé hoat can phai cé hai géi phan mém: gbi phan mém nhiing trén chip
vi diéu khién ciia bo phdn ldy toa @6 (s& goi 1a "phan mém nhdng") va gbi phan mém cai
ddt trén computer (s& goi 1 "phan mém cai dat").

2.1 Phin mém nhiing (Embedded software)

Phan mém nhing trén chip vi diéu khién ctia mach diéu khién trung tam thuc hién
céc chtrc nang nhu sau:
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- Két nbi v6i IR camera nhim muc dich: Thiét 1ap céac thong s6 hoat dong cho

camera nhu d¢ nhay, d¢ phan giai, dinh dang di li¢u ra va mode hoat dong, . .
; thu thap tin hiéu toa d§ di€m sang hong ngoai tir IR camera.

- Xuly tin hi@u nhan dugc tur IR camera: lgc thong thép nham loai bd mot phﬁn
nhiéu, chuyén d6i tin hiéu toa do cho phit hop v&i muc dich st dung.

- DPinh khung dit liéu toa d cua diém sang hér}g ngoai ma IR nhén dugc goi vé
PC thong qua chuan RS232 ( dung chip chuyén doi USB < RS232).

Phan mém nhiing trén chip vi diéu khién duogc lap trinh bang ngdn ngit C, diing

trinh bién dich CodevisionAVR d¢ bién dich va nap trinh vao chip.

Khung dir liéu ma MCU truyén vé PC c¢6 dang nhu sau:

X (2byte) Y (2byte) \r (Ibyte)  \n(1byte)

Luu d6 chuong trinh trén chip vi diéu khién ATmega8:
START

Khé&i déng chuwong trinh
- Khéi déng Port vao/ra
- Kh&i dong BUS 12C
- Khéi déng cdng ndi tiép RS232

v

Khé&i déng IR Camera
- Turn on IR camera
- Thiét 1ap théng s6 dd nhay
- Thiét 1ap mode hoat ddng ( extended mode)

A
Poc d¥ liéu tr IR camera

- LAy dir lidu tir Camera théng qua chuan 12C

- Chuyén dbi v& dang toa do xy clia diém sang

- Loc nhiéu ( dung bd loc IIR bac 1)

Kiém tra toa do xy ¢
hop ly khéng?

Truyén d lieu vé PC
- Tao khung truyén
- Truyén di¥ ligu v& PC qua chuan RS232

Hinh 2: Luwu d6 chwong trinh trén chip vi diéu khién ATmega8

2.2 Phin mém cai dit (setup software)

Phdn mém cai ddt trén mdy tinh ¢6 nhiém vu tiép nhan va xu ly cdc cip toa do tir bo
phdn lay toa do chuyen vé dé thuc hién céc chirc ning cia IWB. Chiing t6i di pht trién
g6i phin mém nay bang ngdn ngit Java (Iy do don gian 1 vi chiing t6i d quen thudc voi
ngdn ngit niy). Ngoai céc g6i trong thu vién chuan ciia Java ching toi da st dung thém
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cdc gbéi mo rong nhu: javax.comm (nhdn di li€u tr cOng com), Jama.matrix (tinh todn
trén ma tran).

2.2.1 Dinh khung tdc dong voi gidi thudt 2D Homography

IR camera ghi nhan céc toa do ciia diém sdng hong ngoai thay doi theo hanh dong
ctia nguoi ding tir lic “nhdp biit” (bam cong tic cia bt hong ngoai) dén lic “tha but”
(tha cong tic cia bit hong ngoai) trong khong khong gian lam viéc cta né, khong gian
that (world plane). Sau d6 PC xur 1y tin hi¢u Iuu trit (ddy toa d9) va trinh bai lai cac hanh
dong d6 trong mot khong gian khac, khong gian anh (image plane). Gidi thuat
Homography dugc dung dé thuc hién viéc chuyén doi nay. Mot hanh dong cua nguoi
ding dugc tinh tir lic nhip bit dén lic tha bit (mot tic vu). Van dé 1a 1am thé nao dé PC
biét day 1a mét click chudt (mouse click), mét r€ chudt (mouse drap) hay mot click doi
(double click).

Homography thyc chat 1a mot
phép bién dbi xa anh (projective
transformation). Pay la giai thuét
kha phd bién va chiing ta d& dang
tim thdy trén mang. Mot diém x;
_ L* trong khong gian thr nhit twong
. ’//K\IL glng VCtYi diém x;” trong khong gian
¥ ~ U hai.

World Plane

ImagePlane Viéc chuyén d6i gitra cdc diém
dugc tinh thong qua mdt ma trn
Hinh 3: Minh hoc bié d6i xa anh Homography (H) dugc dinh nghia
nhu sau:
T} hip hia Pua T

yé = | hor hap hog Yi
?.L",E hg-]_ hgg hgg w

Nguoc lai, toa do diém x; duoc tinh tir x;’ thong qua ma tran H' boi phuong trinh: x; =
H'x;

Dé tinh duoc ma tran H can ¢6 8 diém toa do, 4 diém dau vao va 4 diém dau ra. Céc
diém dau vao duoc chon tai 4 gbc cua khong gian that, 4 diém dau ra dugc chon tai 4 g6c¢
ctua khong gian anh (man hinh ctua PC).

2.2.2 Dinh nghia cdc sw ki¢n chugt

Dé biit héng ngoai thyc hién dugc vai trdo nhu chudt may tinh, ta phai 1ap trinh dinh
nghia cic su kién chudt (nhip, tha, ré va nhap d6i). Mdi hanh dong dugc dinh nghia boi
mét phuong phuong thic (method) trong 10p (class) Robot cua Java, phuong thirc
mousePress dinh nghia hanh d6ng bam cong tic cua bit hong ngoai; mouseRelease dinh
nghia hanh dong tha cong tic va mouseMove dinh nghia hanh dong di chuyén but. Tir céc
phuong thirc nay ta dinh nghia cac su kién chudt:

- mouseClick = mousePress + mouseRelease (nhép chuot)

- mouseDrap = mousePress + mouseMove +... + movemove + mouseRelease
(ré chuot)

- doubleClick = mouseClick + mouseClick (nhép doi)
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a. Céu triic lvu triv
Ta can phai khai bdo mdt dong dit li¢u (stream) dé doc céc diém anh tra vé, mbi diém
¢6 ba thong tin: toa d§ ngang, toa d6 doc va thoi gian. Khi b¢ phdn lay toa do thu dugc
tin hiu tu but hong ngoai trong khong gian lam vige, s€ luu thanh mot diém (Point) vao
danh sach lién két (mdt mang Point dugc dat tén 1a pe). Cau tric cua Point bao gom ba
thanh phén:
X : toa do truc x (hoanh do), loai bién int 4 byte.
Y: toa do truc y (tung dé ), loai bién int 4 byte.
Time: thoi gian hé thong (system time) cua PC, loai long 64 bit.

b. Cac van de can giai quyét

M3di thao tic nhép bit khong dién ra tic thoi ma c6 thoi gian bat dau (4n) va két
thic (tha), chum tia sang héng ngoai phat ra tir but cé ban kinh 16mn (d6 hoi tu kém), cong
tic 6 thé bi rung hoac déi khi an. Do d6 s& c6 nhidu diém (toa do) tra vé twong rng voi
mat thao tdc "nhdp tha" va sb luong diém ciing khac nhau cho nhitng l1dn nhip tha khic
nhau. S0 diém tré vé khdc nhau vé& khong gian (toa d9) va thoi gian (thoi diém). C6 qud
nhiéu diém tra dugc luu vao mang pe chd xu ly, c6 thé tran b nh¢ hodc lam cho toc do
xur ly cac sy kién s€ cham.Vi vay, c6 mot sO van dé can phai quyét dinh nhu sau: giai
phdp xdc dinh diém bit dau va diém két thic tic vu ciia ngudi dung; giai phdp loc bo bt
s& diém trong mot thao tic; xdc dinh mot tic vu cua nguorl dung 1& mouseClick,
mouseDrap, doubleClick; lam thé nao dé khic phuc dugc nhiéu.

c. Cac giai phap dwgc dé xuit
- Nguyén tdc thoi gian: nguyén tic nay dwa vao thanh phan Time cia céc Point.
N6 duge ding dé quyét dinh thoi gian két thic cia mot tic vu (mouseClick hay
mouseDrap). Ta chon thoi gian hé thong (system time) ciia may tinh lam chuén.

- Nguyén tic khéng gian: nguyén tic nay dua vao khoang cich toa do giita cdc
diém trong cing tic vu nhip tha. Nguyén tic nay duoc ding dé quyét dinh mot tac vu cia
nguoi dung 1a mouseClick hay mouseDrap.

- Chon diém nhcfp chugt (pointClick): ta can chon mot diém pe(i) trong mang pe
1a diém nhip chudt, dé tir d6 so sanh véi cdc diém khac trong mang nham ra quyét dinh
thao tdc cua nguodi dung la mouseClick, mouseDrap hay doubleClick, ching t6i chon
diém p(2) 1am pointClick ma khong chon pe(1) vi diém pe(1) dugc cho 1a chua 6n dinh.

- Quyét dinh mét tdc vu la mouseClick: khi nhan dugc mot mang (qe) cac Point,
phﬁn mém s& kiém tra cdc thanh phﬁn cdc diém pe(d), néu c6 hiéu [Time(i+1)- Time(i)]
ctia hai diém lién tiép 16n hon gié tri qui dinh Ty nao d6 hodc thoi gian chy diém ké tiép
16n hon Ty thi quyét dinh tha chudt (mouseRelease) va cho tic vu mai, déng thoi néu tri

tuyet ddi ciia hiéu hoanh do < AP (véi AP la mdt gid tri qui dinh c6 don vi
la pixel) hodc tri tuyét ddi cia hiu tung do |Y(i)—Y(2)|<APthi quyét dinh la

mouseClick.
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Mang pe
| pe) | pe@ [ pe® [pe@ | | . | . [pewD | pem) |

) J

ﬁTime(iﬂ]—Time[i]] =Ty - |X@O-X @24, FE-F(2)|=AP

mouseClick Véi X(i), Y(i} va Time(i) 1a cac phan tir cha Point pe(i) mouseRelease
X(2), Y(2) la hoanh dé va tung dé cua Point pe(2)

Hinh 4: Minh hoa ming pe trong tic vu nhip chugt.

- Quyét dinh mot tdc vy la mouseDrap: khi nhan dugc mdt mang (qe) cic Point,
chuong trinh kiém tra toa do céc diém ké tiép trong cung mdt tac vy, néu tri tuyet dbi
ciia hiéu hoanh d0 |X(i)—X(2)|>AP hogc tri tuyét dbi cia hiéu tung do
|Y(i) —Y(2)| > AP thi quyét dinh 12 mouseDrap, va s& dé con tré di chuyén qua céc
diém méi. Khi c6 mot diém thoa diéu kién trén thi cdc diém sau trong cung tic vu
khong can kiém tra nira. Chuong trinh kiém tra céc hiéu [Time(i+1)- Time(i)] cta hai
diém lién tiép, khi gia tri nay 16n hon gid tri qui dinh Ty nao d6 hodc thoi gian chd
diém ké tiép 16n hon Ty thi quyét dinh tha chudt (mouseRelease) va két thic mét téc
vu mouseDrap.

Mang pe
‘ pe(l) ‘ pel2) | pe(3) ‘ pel4d) ‘ | ‘ ‘pe(n-l) ‘pe(n) |

! Move 1

“:Time(iﬂ]—Time(i)] =Ty XD -X @)= AP . [FE-F(2)|» 2P

mouseClick Véi X(i), Y(i) va Time(i) la cac phan tlr cha Point pe(i) mouseRelease
X(2), ¥(2) Ia hoanh dé va tung dé caa Point pe(2)
Hinh 5: Minh hga méng pe trong tac vu mouseDrap
- Quyét dinh mot tdc vu la doubleClick: tac vu doubleClick gém hai tdc vu
mouseClick lién tiép voi khoang céch thoi gian nho hon gid tri qui dinh AT .
- Chon Ty, AT, AP: dya vao quan sat thuc nghiém ching t6i da chon cac gia tri
nay nhu
sau: Tp = 0.005s AT = 0.05s, AP =30 pixel.
G6i phan mém cai dat duoc thiét ké gom 12 16p:
1. MyApp.java : khoi dong két ndi thiét bi nhan dir liéu, bat dau dinh khung,
quyét dinh tic vu Ia click, drap, doubleclick. Khéi dong thanh cong cu didu

khién thanh cong cu V&.
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A S

11.
12.

SimpleWrite.java: kiém tra cong két ndi thiét bi, doc dit liéu tir thiét bi, kiém
tra dir li¢u va dua vao danh sich cho xu ly.

Homography.java: thyc hién chuyén doi gitra mit phiang thuc va mit phing
anh, dinh khung cho mit phiang thyc.

ScreenCapture.java: chup hinh desktop dé xdc dinh d6 phan giai, 1ay 4 toa do
trén 4 géc ctia man hinh PC 1am cdc diém dau ra tinh ma tran H.
WildcardFileFilter.java: cho phép tim kiém duong din phin mém thuc thi
(powerpoint, explorer,...) linh ddng voi cac phi€én ban khic nhau.
CanvasPanel.java: 1ing nghe va xir 1y cdc sy kién chuot.

MainTool.java: quan 1i va diéu khién cdc thanh cong cu.
ColorBuutonPanel.java: khoi dong bang chon mau.

StarFrame.java: khoi tao khung cho phép chon cong COM két ndi thiét bi,

xac nhan viéc dinh khung man hinh lam viéc thanh cong.

. DrawShape.java: tao thanh cong cu trinh chiéu powerpoint, khoi tao chirc

ning tao bang tring, cho phép v& hinh co ban trén bang tring va desktop
dang trinh chiéu.

MyPoint.java: dinh nghia céu tric diém (Point).

WiiBoardJ java: hién thi khung hiéu chinh khung lam viéc, x4c dinh 4 gbc

toa 6 diém dau vao xdy dyng ma tran Homography.

Sau 1a lvu do thuét todn cta hai 16p quan trong, d6 la SimpleWrite va MyApp.
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Mg ludng doc dit ligu
(Goi doi twong

|

Dinh khung

:

Tinh ma trdn Homography H

Thoat khoi
chuong

4Sanla

Thoat khoi chuong

NO

Kiém tra dit liéu
trong pe

Doc lan lugt céc phan tir tir hang doi

|

Xoa phﬁn tor vira doc ra khoi hang doi

|

DPoi toa dg thuc sang toa d§ anh béng ma tran H

mouseClick

b b

Thuc hién va két thiic Thuc hién va két thic
tdc vu mouseDrap tac vu mouseClick

Hinh 6: Luu d thuit toin 16p MyApp.java

Kiém tra
va quyet
dinh tac

mouseDra
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Start

A 4

Khéi tao hang doi pe
Xiéc dinh cong két ndi ndi tiép
va dat cac thudc tinh ctia cong

'

Khoi dong ludng dir liéu doc dir lidu tir cong USB

Diém mdéi cung
toa do voi

Bo qua

céc diém da th

DPiém nhiéu

Bo qua

LNO

Thém phan tir tir hang doi pe

!

Kiém tra dong dit liéu

!

Thoi gian doi > 10 T

| NO ,
hoac dong dir li€u nhap trong

l YES

End

Hinh 7: Luu db thuit toin 16p SimpleWrite.java

Khoa CNTT&TT - DHCT
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3 KET QUA PAT PUQC
3.1 Két qua dat duoc

- Thiét ké va lip rdp phan cling gom: bd phan lay toa do két ndi véi PC qua
cong USB va bit hong ngoai.

- Thiét ké va thyc hién hai géi phan mem phin mém nhiing trén chip vi diéu
khién cua thiét bi 1ay toa d6 va phin mém cai dit trén PC.

- Hé¢ théng thuc thi duoc dﬁy du céac chirc nang da dé ra:
+ Duyét cac thu muc, tap tin va mé tap tin;
Diéu khién trinh chiéu céc slide PowerPoint;
V&, Viét, danh diu va x0a trén bang (man chiéu cua projector);
Diéu khién truy cap internet;
+ Luu cic dir lidu da viét va vé.

+ + +

Cac mit con han che:

- Con mot s6 chiic ning cta bang twong tic dd dugc hd tro nhung chwa hoan
thién nhu: thao tic vé tu do con khé khan; chua thyce hién dugc doan cong nho
& diém khoi dau, vi vay chua viét chir nho duoc; chua xir 1y thay d6i bé rong
nét v&; chua c6 thé di chuyén/quay cc dbi twong hinh v& trén man hinh; chua
thay doi do 16n ciia gdm x06a;...

- Con mot sb chirc nang chua dugc thyuc hién: nhép chudt phai, thay ddi nét v&;
highligh; tao luéi (grid) trén man hinh; snapshot; ...

- Trudng tuong tac nhd va viéc dinh hudng IR camera con khé khan.

4 KET LUAN VA PE NGHI

Cho dén thoi diém nay, ching t6i dd co ban hoan thanh cic muc tiéu da dé ra.

Chung t6i mong muon dugc nhicu nguoi dong gop y kien vé nhu cau tng dung két qua
cua de tai nay, veé uu va nhugc diém ctua h¢ thong, cic chirc nang can thém vao, ... va cic
¥ kién khéc.

D¢ nghi nhém nghién ctru ¢d géng hoan chinh san phdm trong thoi gian sdm nht

va giam gid thanh dén muic thap nhit c6 thé duoc, nhim hé trg qui thay, cd c6 dugc cong
cu tot de nang cao chat lugng day va hoc.

TAI LIEU THAM KHAO

1

0 N N AW
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10 NAM NGHIEN CUU KHAI MO DU LIEU
D6 Thanh Nghi', Pham Nguyén Khang®

Abstract: Knowledge discovery in databases (KDD) and data mining is one of top 10 emerging
technologies of the 21st century (Technology Review of MIT, February 2001). Therefore, KDD
and data mining are well-known as an important domain in computer sciences. In this paper, we
present the KDD process and data mining technology. And then, we survey top 10 challenges
problems in data mining, our activities research on the data mining and knowledge discovery
field over the last 10 years and future works.

Keywords: Knowledge discovery in databases, data mining, top 10 data mining algorithms, top
10 challenges problems.

Title: 10 Years Research on Data Mining

Tém tit: Kham phd tri thitc va khai mo dir liéu duoc xem la mot trong top 10 cong nghé néi bat
ciia thé ky XXI (Tap chi cong nghé 56 ra thdang 2/2001 truong MIT). Nghién cuu, hoc tap, lam chu
duoc cong ngh¢ kham pha tri thirc va khai mo dir liéu c6 ¥ nghia quan trong, quyet dznh cho su
phdt trién cua thay tro Khoa Cong Nghé Thong Tin Truong Pai hoc Can Tho. Bai viét trinh bay
qud trinh cong nghé khdam phd tri thirc va khai mo dir liéu. Chiing t0i ciing diém qua cdc van dé
nan giai cua lanh vwc khai mo dir ligu, cdc thanh tieu nghién curu cua Khoa trong 10 nam qua va
huong phdt trién sap 101 cua lanh vuc khdm phd tri thirc va khai mo dir liéu.

Tir khoa: Khdam phd tri thirc, khai mo div liéu, top 10 gidi thudt khai mo dir liéu, top 10 vin dé
nan gidi.
1. GIOI THIEU

Trong nhitng nam 1990, cudc cich mang k¥ thudt sé cho phép sb héa thong tin dé
dang va chi phi thdp, thém vao d6 1a sy phit trién ciia cong nghé thong tin bao gém ca
phan cimg 1in phian mém, cong nghé truyén thong, web, internet da gép phan dua may
tinh vao céc sinh hoat thudng nhat cia con nguoi. Tét ca cdc hoat dong kinh doanh, vui
choi giai tri, nghién ciru khoa hoc, gido duc, truyén thong déu ¢ su hd trg ciia mdy tinh.
H¢ qua kéo theo khoi Iuong 16n dit liéu dugce sinh ra va luu trit trong cac co s¢ dir liéu,
thiét bi luu trit nhu bang tir, dia tir. Tr ndm 1999, Gido su P. Lyman va cdc cong sy cua
ong & Pai hoc Berkeley di tién hanh thong ké dir liéu dugc sinh ra hing nim trén toan
cau. Két qua chi trong nim 2002-2003 (tham khéo & dia chi http://www.sims.berkeley.-
edu/research/projects/how-much-info-2003), dir liéu toan ciu ting 5 Exabytes.

Vian d¢ dit ra 1a 1am sao chiing ta c6 thé rit trich tri thirc quan trong tir cac kho dir
lidu khong 16. Céc tri thirc phuc vu cho céc to chic, co quan, cong ty bao gdm viéc phat
hién quan trong trong khoa hoc, cic du bdo chinh xdc vé thoi tiét va cdc tham hoa tu
nhién, nhitng tri thitc cho phép ta xdc dinh duoc nguyén nhan va phuong phap diéu tri cic
cin bénh hiém ngheo,v.v. Sy ra doi ctia cong nghé kham pha tri thirc va khai mé dit liéu
[Fayyad et al., 1996] trong nhitng nim gan ddy nham dp ing nhu ciu can thiét ciia céc to
chirc, co quan, cong ty vé phat hién tri thirc tir céc kho di liéu khong 10.

" B6 mon Khoa Hoc May Tinh, Khoa CNTT&TT, Pai hoc Ce:“m Tho, Email: dtnghi @cit.ctu.edu.vn
2 B6 m6én Khoa Hoc May Tinh, Khoa CNTT&TT, Pai hoc Can Tho, Email: pnkhang @cit.ctu.edu.vn
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Cic ung dung thanh cong ctia cong nghé khai mo dir liéu c6 thé tim thay trong rat
nhiéu lanh vyc nhu: tiép thi, ngan hang, bao hiém, y té, sinh hoc, phat hién gian 1an, tim
kiém thong tin, loc thu réc, phan loai vin ban.

Tap chi vé cong nghé ciia truong MIT s6 ra thang 1-2 nam 2001 cho rang khai mo
dir liéu 1a mot trong 10 cong nghé ndi bat nhit cua thé ky XXI.

Nim bét dugc xu thé cong nghé kham pha tri thirc va khai mo dir lidu, Khoa Cong
Nghé¢ Thong Tin Truong Pai Hoc Can Tho da dau tu rt nhidu cong stic trong nghién
ctru, trién khai (rng dung, dao tao ngudn nhn Iyc trong 10 nim qua. Két qua dat duogc rat
dang khich 18 véi 5 tién si, 10 thac si, xuit ban hon 100 cong trinh dwoc dang tai trong va
ngoai nudc chuyén nganh khdm pha tri thitc va khai mo dir li¢u. Bai viét tirng budc trinh
bay qua trinh nghién ctru cia Khoa trong chuyén nganh trong 10 ndm qua va huéng phét
trién trong twong lai.

Trong phan 2, ching tdi s& trinh bay tém tit cong nghé kham ph4 tri thirc va khai
mo dir liéu. Phan 3 diém qua cdc vin dé nan giai trong khai mo dir liéu. Cac thanh tyu
nghién ctru ciia Khoa dugc trinh bay trong phan 4 trudc khi két luan va huéng phat trién
trong phan 5.

2. KHAM PHA TRI THUC VA KHAI MO DU LIEU

Theo [Fayyad et al., 1996], cong nghé¢ kham pha tri thic tr dir liéu dugc dinh
nghia 1a su trich xuat tir dit liéu nhitng thong tin hiru ich nhung tiém 4n va chua dugc biét
dén. Khai mo dit liéu 12 mot budc quan trong trong qud trinh khdm pha tri thic tir dit liéu.
Khai mé dir li¢u thuc hién viéc khao sat, phan tich ti mi mot lugng 16n dit liu nham phat
hién ra cdc mau hoic céc luat c6 y nghia.

Tién xve ly Khai thdc dir li¢u Dinh gid két qud
Chon Tién xtr Iy X4y dyng m6 hinh Dich & dénh gia két qua
Dit liéu duoc
Diligw  Cnonlec Dir ligu da
tho. duoc tién
xily M6 hinh Tri thirc

1 I )

Hinh 1: Qua trinh kham pha tri thirc

Qua4 trinh khdm pha tri thirc nhu md ta trong hinh 1 1a mdt qué trinh lap phuc tap,
sir dung nhi€u ky thudt nhu co s¢ dit licu, mdy hoc, phuong phap thong ké trong phén tich
dir liéu, hi€n thi dit li€u, tri tu¢ nhan tao, nham tim ra nhitng tri thirc tir kho dit li€u 1on.
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Phuong phép
hién thi

May hoc

Xéc suat
thong ké

Tri tué nhan Co so dir ligu

(%:10)

Hinh 2: Cic lanh vuec lién quan dén kham pha tri thitc va khai mé dir liéu

Quad trinh kham ph tri thirc bao gdm 3 budc chinh: tién xi 1y, khai mo dr liéu va
danh gia két qua. Tu muc ti€éu de€ ra cua ing dung, & budc ti€n xir 1y chiing ta can thyc
hién:

- Téap hop dit liéu tir ngudn dit liéu khic nhau,

- Chon dit liéu can thiét cho muc tiéu dé ra, mau tin, trudng dir lidu,

- Biéu dién dir liéu, chuyén d6i kiéu sao cho phit hop véi giai thuat khai mo di

liéu ma budc tiép theo st dung,

- Lam sach dir liéu, khic phuc déi véi truong dit liéu rong, du thira, hodc dit liéu

khong hop 1€, c6 thé tinh gidm dir licu hon.

Sau khi da tién xir ly dir liéu xong, dén budc khai mo dit lidu tién hanh xay dung
cac moO hinh véi sy ho tro cua:

- May hoc,

- Tri tu€ nhan tao,

- Phan tich dit liéu nhiéu chiéu bang phuong phép thong ké,

- Hoic bang phuong phdp truc quan hién thi dir liu.

Cic giai thuat khai mo dir liéu dugc sir dung nhiéu trong cong ddng kham pha tri
thirc bao gom: ludt két hop, k lang gi€éng, phan 16p Bayes tho ngidy, hoc bang ciy quyét

dinh, Bagging, Boosting, may hoc vécto hd trg, rimg ngau nhién, gom cum k-Means [Wu
& Kumar, 2009].

Budc khai mo dir liu dwoc xem la trung tdm cua qud trinh khdm pha tri thirc.
Cong viéc rat phtrc tap, 1ap di 1ap lai cac cong viéc nhu: xay dyng md hinh, tao tri thirc vé
dir liéu, kiém dinh lai m6 hinh, néu chua dat thi phai xay dung md hinh khac.

Khai mé dir liéu tdp trung giai quyét cdc van dé co ban nhu phin 16p
(classification, supervised classification), hdi quy (regression), gom nhém (clustering,
unsupervised classification) va luat Kkét hop (association rules).

3. TOP 10 VAN PE NAN GIAI CUA KHAI MO DU LIEU

Trong thyc té, cong ngh¢ phdm pha tri thire va khai mé dir liéu da duoc ung dung
v6i nhiéu thanh cong trong hau hét cdc 1anh vyc nhu: ngin hang, bao hiém, marketing,
quan h¢ khach hang, du bido bénh, bao ché thudc, sinh-tin hoc, .v.v. Tuy nhién, van con
nhiéu vin dé phtrc tap dit ra cho cong dong kham pha tri thirc va khai mo dit liéu can giai
quyét. Cu thé 1a trong nghién ctru méi day vé khdm phd tri thic va khai mo di lidu.
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[Yang & Wu, 2006] da phdi hop ciing véi cdc chuyén gia ddu nganh vé khai mo dir liéu
nhu P. Domingos, C. Elkan, J. Gehrke, J. Han, D. Herkerman, D. Keim, J. Liu, D.
Madigan, G. Piatetsky-Shapiro, V. Raghavan, A. Tuzhilin va B. Wah di chi ra top 10 van
dé 16n can giai quyét trong khai mo dit liéu nhu sau.

1.

10.

44

Phét trién Iy thuyét hop nhit cho khai mo dit liéu: do céc giai thuat hién nay dugc
pht trién theo dic thii cua ung dung, cu thé nhu giai thuat cho phan l6p, giai thuat
cho bai toan hdi quy, luat két hop, .v.v. Can phai c6 1y thuyét hop nhat dé lam viéc
hi¢u qua hon.

X ly dir lidu 16n, nhiéu chiéu, tc d6 nhanh cho dong dit liéu (data stream): da s6
céc giai thuat khong c6 kha ning hodc khong dép tmg dugc yéu cau rang budc vé
thoi gian, chat lwong mé hinh khi xtr 1y dir liéu 16n hang TB hay sb chiéu c6 thé
1én dén hang ti.

Khai mé dir lidu tuan tu (sequence data), di li¢u thoi gian (time series data): dir
lidu tudn tu va dir lidu thoi gian thuong bi nhidu, mic du ¢6 nhitng cong cu cho
phép xir 1y nhiéu, nhung khéng that sy hiéu qua. Cau hoi dat ra 1a 1am thé nao c6
thé xtr Iy hidu qua cic van dé phan 16p, du bdo, gom cum trén dit liéu nay.

Khai mo dur liéu phuc tap (complex data): dir li¢u trong thuc té thuong phuc tap
va phi ciu triic, chang han nhu dir liéu van ban (text), hinh anh, m thanh, vidéo,
do d6 khai mo di liéu phurce tap van la chi dé kho.

Khai mé dir liéu trong mang (network): kham pha mbi quan hé trong mang xa hoi
ciing rat cn céc ky thut khai mo dir liéu, ching han nhu kham phd quy luét ciia
nhém nguoi ding trong cong dong thuong lién lac v6i nhau trén dién dan, hay
dédnh gid d¢ tin cay cua cdc bai trén mang wikipedia. Ngoai ra, khdm phd hay phat
hién tan cong mang tir xa nhu tir chdi dich vu ciing la van dé phirc tap can dén ky
thuat khai mo dit liéu.

Khai mé dir li€u phan tan va da tic to (multi-agent): trong cdc tng dung, dir licu
c6 thé phan tan trén nhiéu ngudn khac nhau, lam thé nao dé xur ly dir liéu phén tan.
Cong dong ciing mudn két hop k¥ thuat khai mo dir liéu véi 1y thuyét trd choi cho
phép mé rong trng dung.

Khai mo dir liéu cho van dé cia cong nghé sinh hoc va mdi truong: c6 rat nhiéu
van dé ctia cong nghé sinh hoc va moi truong can den cdc cong cy kham pha tri
thirc va khai mé dir lidu, chang han nhu du doén ciu triic phan tir, quan 1y ngudn
nuéc, dat, .v.v.

Vin dé lién quan dén qu4 trinh khai mé dir liéu: phét trién mdi truong khim pha
tri thuc mot cach truc quan, tich hgp cdc cong cu cho ca ti€n xtr ly, khai mé va
danh gia ket qua, gitp nguodi st dung tranh dugc céc 10i khi khai mo dir li¢u.

DPam bao an ninh, tinh riéng tu va tich hop dir liéu: giai thuat khai mo can dam
bao tinh riéng tu va an toan cta di liéu riéng ciia ngudi ding, chang han nhu khai
mo dir liéu thu di¢n tur hay dau tu chung khodn. Trong khi tich hgp tri thitc vao hé
thdng, nguoi ta can phét trién nhitng do do dé danh gi viéc tich hop tri thirc cia
bo suu tap dit lidu (collection of data) va mau (pattern).

Xur 1y dir liéu khong can bang (unbalanced), c6 gid khac nhau (cost-sensitive) va
dir lidu bién dong (non- static): trong thuc té, dir lidu thay doi theo thoi gian do do
md hinh khai mo dit liéu can theo sét dir lidu. Dit liéu c6 gid khac nhau, chang han
nhu nhan dang bénh ung thu hay khéng phai ung thu thi gid phai tra cho sai lam
ctia viéc dé lot bénh ung thu (bénh bi du doan 1a khdng bénh) s€ cao hon nhan
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dang lam la’bé’nh (khéng bénh bi du doan la bénh). Ngoai ra, dir liéu phan lop
trong thyc t€ rat 1¢ch nhau (1 16p ta quan tam rét bé so voi 10p con lai), giai thuat
thuong thiét ké dé cho do chinh xé4c toan cuc cao nhung dé bi mat du dodn 16p
nhé.

4. THANH QUA CUA 10 NAM NGHIEN CUU KHAI MO DU LIEU

Ngudn nhin lyc ciia chuyén nganh khai mo dit liéu cia Khoa Cong Nghé Thong
Tin va Truyén Thoéng, Truong Pai hoc Can Tho, duoc dao tao tir cic truong dai hoc, cac
vién nghién ctru nbi tiéng ¢ chau au nhu Pai hoc Bach khoa Toulouse, Nantes, Pai hoc
Rennes, Dai hoc Paris-11, Pai hoc Lyon, Truong Vién thong Bretagne, Vién Nghién ciru
Tin hoc va Ty dong INRIA, Cong hoa Phap, Pai hoc Leuven, Vuong quéc Bi, Dai hoc
Québec Montréal, Canada, Pai hoc Hildesheim, Cdng hoa Lién bang Puc, Pai hoc
Wellington, Tan TAy Lan. Nhém nghién ctru ning dong, séng tao, di tao ra nén tang
nghién ctru vitng chic, v6i hang trim cong trinh nghién ctru khoa hoc dugc ding tai, tham
gia to chic cdc sy kién, ban chwong trinh hdi thao trong nudc va qudc té.

Nhém nghién ctu do TS. B6 Thanh Nghi’, TS. Pham Nguyén Khang’,
TS. Nguyén Vin Hoa’, Nguyén Thanh Binh’, tap trung vao dé xuat:

L&p giai thudt may hoc véc-to hd trg cho phan 16p dir liéu ¢6 dung lugng khong
10. Cdc giai thuat méi cai tién thoi gian thyc thi, yéu cau vé bo nhd, dua trén chién lugc
hoc ting trudng, song song, phan tan, tin dung kha ning xir Iy ciia dong xir 1y todn hoc
ctia card d6 hoa va dién todn ddm may.

Lop giai thuat rimg ngiu nhién cta ciy quyét dinh xién phan (st dung da thudc
tinh khi phin hoach) gitip phan 16p hiéu qua cic tap dit liéu c6 s6 chiéu 1on, nhidu nhu dir
li¢u gien, dir liu anh.

Lop giai thudt hoc cdy quyét dinh cho phén 16p dir liéu khong can bang (I6p quan
tAm c6 s mau tin qua nho chiém it hon 10% cuta 16p con lai. Céc giai phap tap trung vio
phuong phép ldy mau, thay thé chién lugc phan hoach sir dung cdc ham entropy bat dbi
xtrng, Kolmogorov-Smirnov, chién luge tdp hd md hinh, va ludt gan nhan.

Khai thac dit liéu phuc tap kiéu Interval, Taxonomy, dir liéu phi cAu triic nhu vin
ban, hinh anh bang cich xdy dyng ham nhan phi tuyén ctia méy hoc véc-to hd tro,
phuong phap hién thi dit liéu nhiéu chiéu, phép giam chiéu nhu phén tich thanh phan
chinh, phan tich biét 1ap tuyén tinh, phan tich twong ng, phén tich ngir nghia tiém an.

Hién thi va khai théc tri thirc tir mang xa hoi tir phép giam chiéu, mé hinh phan
cép, phuong phdp hién thi do thi, twong tic, tryc quan.

" http://www.cit.ctu.edu.vn/~dtnghi

? http://www.cit.ctu.edu.vn/~pnkhang
7 http://staff.agu.edu.vn/nvhoa

* http://www.cit.ctu.edu.vn/~ntbinh
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Phuong phdp hién thi dit liéu hd tro cho qua trinh kham pha tri thirc va khai mo di
lidu, tir tién xir 1y, xdy dyng md hinh phan 16p, dién dich két qua thu duoc tir may hoc
véc-to hd trg, cdy quyét dinh, moi trudng 1ap trinh truc quan.

Trién khai ing dung nhu nhan dang du vén tay, loc anh, loc thu ric, phan tich dir
liéu van ban, tim kiém anh, hoc xép hang trong tim kiém chuyén gia. Céc chuong trinh,
thu vién ung dung duoc tim théy tai dia chi’.

Nhém ctia TS. Huynh Xuan Hiép?, Lam Chi Nguyén, tap trung vao khai thic céc
d6 do hip dan nham d4nh gia chat lugng cua tri thire (luat két hop). Nghién ctru déng mot
vai trd rat quan trong trong giai doan hau xir Iy cic luat két hop cua tién trinh khai ph4 tri
thue tir dit liéu. Ngoai ra, TS. Huynh Xuan Hi€p con nghién ctru mang Bayes cho du béo,
danh gia chat lugng mau tuan tu.

Nhém ciia TS. Tran Cao Dé&® chu yéu tap trung vao xir Iy dir liéu vin ban, phin
16p van ban, phat hién sao chép va nhan dang chir viét tay. Cac k¥ thudt bao gdm trich
chon dic trung, giam chiéu v4i chi muyc ngir nghia tiém 4n, xay dyng md hinh may hoc
véc-to hd trg, cdy quyét dinh cho phan 16p.

TS. Truong Qubc Pinh® tap trung xay duyng md hinh tim kiém thong tin dua trén
Iy thuyét 6 thi. Nhém ciing nghién clru tém tit vin ban, phat hién sao chép, nhan dang
chir viét tay.

TS. Lé Thanh Van’ nghién ctru va dé xuét giai thuat méi cho gom cum dit liéu
dya trén pretopology. Giai thudt da dugc trién khai tng dung cho co so y té.

Pham Thé Phi* dé xuat giai phap khai thic dit liéu da phuong tién. Cédc dé xuat
bao gom hoc tong quat va biét 1ap, md hinh gom cum, mo hinh xéc suat, canh 1& da ngi.

Lé Van Lam’ nghién ctru v€ nhédn dang tan cong mang tir tiép cén trich chon dac
trung va may hoc.

Nguyén Thai Nghe® dé xuét cai tién mang Bayes, tiéu chi danh gid hiéu qua cua
md hinh phan 16p dir liéu khong can bang. Ngoai ra, Nguyén Thai Nghe ciing tng dung
khai mé dir liéu trong E-learning.

D61 ngli nghién ctru khdm pha tri thirc va khai mo dir liéu cua Khoa Cong Nghé
Thong Tin va Truyén Thong, Pai Hoc Can Tho da ning dong, sing tao, ding tai dugc

" http://www_cit.ctu.edu.vn/~dtnghi/v4miner

? http://www.cit.ctu.edu.vn

7 TS. Lé Thanh Vén di chuyén vé PHBK TP.HCM tir thang 10/2011
* http://people.cs.kuleuven.be/~phithe.pham

> http://ecs.victoria.ac.nz/Main/GradVanLamLe

% http://www.ismll.uni-hildesheim.de/personen/nguyen_en.html
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hang trim cong trinh nghién ctru khoa hoc chu yéu 1a bai bdo va tap chi qudc té’, sich
khai m¢ dit liéu [P Thanh Nghi, 2011], thanh 1ap phong nghién ctru xtr 1y dit liéu thong
minh’ tap trung nghién ciru, dio tao vé khai mé dit lidu, dy bdo va mod phong. Tham gia
vao t6 chirc cdc hdi thao, workshop, ban chuong trinh ctia hdi thao nhu: AVEC2008-
2009, DMIN2008-2010, ACIIDS2010-2012, QDC2008-2011, @ AKDM2010,
AusDM2004, MCO02008-2010, RNTI2005-2011, I3, Journal of EA2009, Pattern
Recognition Elsevier 2008, v.v. Chiing ta ciing thudng xuyén td chirc hon 20 chuyén d¢,
tao co hoi dé gap g, trao doi, chia s¢ kinh nghiém trong nghién ciru va trién khai @ng
dung. Nhém ciing da dao tao duoc doi ngii sinh vién, giang vién ké thira nghién ctu va
phuc vu cho dao tao. Nhom ciing phat trién duoc thu vién, chuong trinh phuc vu cho
nghién ciru va trién khai ing dung.

5. KET LUAN VA HUONG PHAT TRIEN

Qua trinh bay thanh tyu dat dugc ciia nhém nghién ctru tai Khoa, chiing ta cé thé
thdy dugc nghién ciru tap trung vao 5 trong top 10 vin dé khé ciia khai mo dir lidu:

Két qua nghién ciru hién nay ciing 1a thanh tyu c4 nhén, riéng 1¢. Chua c6 sy két
hop ctia mot nhém 16n. Trong twong lai, nén tdp hop thanh nhém nghién ctru 16n, chia sé,
hop tac trong cdc cha dé 16n. Céc nghién ctru ciia nhém van can tp trung vao van dé khai
théc tri thirc tir cdc mang xa hoi, chang han nhu facebook. Tim kiém thong tin van 1a lanh
vuc can nhidu nghién ctru cia may hoc xép hang. Hau hét, nhém nghién ctru ctia ching ta
van chi khai thic dir liéu kiéu sé, van ban, hinh dnh, nhung chua cé nghién ctru nao li€n
quan dén Am thanh, chudi thoi gian, vidéo. Két ndi véi sinh-tin hoc dé thuc hién nghién
cuu lién nganh.

Tuy giai thuat khai mo dit liéu hién c6 rat phong phii, da dang, nhung khong ¢
phuong phdp nao Ia tdt trong tat ca céc trudng hop. Pidu nay duoc biét nhu «no free
lunch theorem», c6 nghia 12 mot giai thuat khai mo dir liéu duogc biét 1a tét cho mot
truong hop cu thé nay thi trong truong hop khac lai xtr 1y kém hiéu qua so v6i phuong
phép khic. Hau hét cdc giai thuat khai moé dit liéu hién nay duoc phat trién rat dic thir cho
trudng hop cu thé nao d6 (ad-hoc). Van dé cua khai mé dit liéu van con rat dugc quan
tAm dé cai thién qua trinh kham pha tri thic tir dir liéu.

Trién khai tmg dung van 1a van dé can quan tdm. Trudc tién van 1a nguon dir liéu
chiing ta chua c6 nhiéu, giy khé khin cho qua trinh trién khai ung dung. Céc phuong
phap dugc phat trién hién nay can hiéu chinh dé ddp ung duoc nhu cau thyc té nhu: nhan
dang van tay, doc ban sb xe, loc anh, loc thu ric, loc web réc, phan 16p van ban, tim kiém
chuyén gia, nhan dang tdn cong mang, kiém thir phin mém, dy bdo dich bénh ciy trong,
dy bdo kinh té, v.v. Cdc thu vién chwong trinh van duoc phat trién nho 1¢ theo dang
“prototype”, rat kh téi sir dung.

" http://www.cit.ctu.edu.vn/index.php?option=com_content&task=view&id=596&Itemid=372&lang=vi
? http://www.cit.ctu.edu.vn/~t2i
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CHI MUC NGU NGHIA TIEM AN VA UNG DUNG
Tran Cao Dé
Khoa Cong nghé Thong tin & Truyén théng
Pai hoc Can Tho
Tém tiit

Ky thudt Chi muc ngit nghia tiém an (Latent Semantic Indexing-LSI) dwa trén co so todn hoc
la phan tich gid tri don va thuong duoc diung trong xur li van ban dé tim moi lién hé ngir nghia
gitka cdc thudt ngit va cdc khdi niém trong mot tap hop cdc van ban phi cau triic. Nhieu nghién
cuu chi ra rang cdc tur dwge dung trong cung mot ngir canh thwong c6 ngit nghia twong tw nhau.
LSI ¢6 kha nang trich xudt khdi niém bang cdch thiét ldp moi quan hé giita cdc thuat ngit dong
xudt hién trong cing ngt canh. Ky thudt nay thuong du’o’c dung trong khai khodng dir liéu van
ban, phan logi van ban. N6 c6 wu diém so voi mét s6 ky thudt khdc duwoc ding trong xu li ngi
nghia van bdan nho vao viéc phdn tich twong quan, dong xudt hién cua cdc thudt ngit hon la dya
vao nghia cua thudt ngit. Cdc nghién citu khdc nhau da chi ra rang LSI vuot qua duoc cdc kho
khan chinh trong xu li ngoén ngit do la tir dong nghia (synonymy) va da nghia (polysemy).

Bai viét nay gidi thiéu ky thudt LSI va iimg dung ciia ky thudt nay trong phan logi van ban tir
do deé xuat y tuong dp dung ky thudt nay trong nhdn dang thong qua viéc dp dung vao nhdn dang
chir viet tay.

Tir khéa: Chi muc ngiv nghia tiém dn, Nhin dang chiv viét tay, Phén logi van ban, Phén
tich gid tri don, Xut I vin bdn.

LATENT SEMANTIC INDEXING AND ITS APPLICATIONS

Abstract

Latent semantic indexing (LSI), based on mathematic basic known as singular value
decomposition (SVD), has been used in text processing to detect (latent) semantic links between
terms in unstructured documents. Different research has illustrated that words that are used in
the same context may have similar semantic meaning. LSI can extract concepts by establish the
relationship between terms that co-appeared in a context. It has been used in text mining and text
classification. It has been known better than a few techniques thank for analyzing of the
correlation, the co-occurrence between terms rather than using the semantic of term. Many
research show that LSI overcomes two principle difficulties in language processing which are
synonymy and polysemy.

This paper introduces LSI and its application in text classification from which we propose the
idea to apply it into recognition problem in general and in handwriting character as particular.

Keywords: Latent semantic indexing, handwriting recognition, text classification, singular
decopostion value, text processing.
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1. GIOI THIEU

Chi muyc ngit nghia tiém 4n (LSI) xuét hién tir ndm 1990 boi Deerwester va cic déng
su [1]. N6 dau tién duoc nghi ra dé 1ap chi muc van ban phuc vu cho tim kiém va thu hdi
théng tin van ban. C6 nhiéu don dodn ring né dugc dung trong cd méy tim kiém cua
Google. LSI v& ban chit 1a dya trén co s toan hoc 14 phén tich gid tri don (Singular
Value Decomposition). LSI ¢6 kha ning trich xuat khdi niém bang céch thiét lap mbi
quan hé gitra cc thuét ngir dong xuét hién trong cung ngt canh. Vi du “Paris Hilton”
dugc két hop v6i khai niém 13 “nguoi mau”, “dién vién”, “nguoi thira ké tap doan Hilton”
hon Ia két hop vé6i khdi niém “thii d6 nuwéc Phap”, “Khach san Hilton” hay “Thap Eiffel”.
“Eiffel Paris” thi két hop voi “Thdp Eiffel” hon l1a voi “Eiffel Software” hay “Paris
Hilton”.

Ky thuét nay thudng dugce dung trong khai khodng dir li€u van ban, phan loai van ban
[1]. N6 ¢6 wu diém so v&i mot s6 ki thuat khéc duge dung trong xtr 1 nglt nghia van ban
nho vao viéc phan tich tuong quan, dong xuat hién trong mot ngit canh ciia céc thuat ngir
hon 1a dya vao nghia ciia thuat ngit. Cdc nghién ctru khéc nhau da chi ra rang LSI vuot
qua duoc cic khé khin chinh trong xir 1i ngdn ngir d6 Ia tir dong nghia (synonymy) va da
nghia (polysemy) [2].

Ngay nay, LSI duoc img dung trong nhiéu bai todn khac nhau, ching han:

e Kham pha tri thuc [3]

e Ty dong phén loai van ban [4]

e T6m tat vin ban [5]

o Gdn bai viét va ngudi phan bién [6]

o Ty dong gin tir khéa dién giai anh [7]

o Phit hién sao chép ma ngudn phan mém [8]
e Loc thu rac [9]

¢ Chim bai luan ty dong [10]

Trong cic nghién ctru ciia chiing toi, LSI dugc dp dung vio mot sd bai toan nhu: tém
tat van ban [11], phat hién sao chép van ban [12], tim kiém da ngit [13], phn loai vin ban
[14]. Tir nghién ctru phan loai vin ban voi may hoc SVM két hop vai viée tach gid tri don
SVD trong [14], chiing toi nhan thiy rang c6 thé dp dung ciing ¥ tudng vio mot bai todn
phan loai bat ky chéng han nhu nhan dang mat nguoi, nhan dang chir viét,...

Phan tiép theo chiing t6i gidi thidu k¥ thuat LSI va dp dung k§ thuat nay vao phan loai
vin ban cling véi may hoc vector hd trg. Ké dén, dp dung ¥ tudng giai quyét bai toan dé
vao bai toan nhan dang chit viét tay.

2. PHAN LOAI VAN BAN VOI MAY HQC VECTOR HO TRQ VA KET HQP

VOI PHAN TiCH GIA TRI PON
2.1 Bai toan phan loai vin ban

Viéc phan loai van ban ty dong cé thé xem 12 mot bai todn phén 16p dir li¢u, d6 1a viéc
gan cac nhan phan loai 1én mdt van ban mai dya trén mic d6 twong ty ciia van ban do so
v&i cac van ban da dugc gan nhan trong tap huén luyén. Mot cach hinh thirc, cho mot tap
{Si} hitu han cdc chii ¢&& mdi chi d& gdbm mot s6 vin ban {D;;} da dugc xdc dinh trudce 1a
thudc vé chu dé S; (bang chuyén gia con ngudi chang han). Khi can xem xét mot vin ban
T dé phan loai n6 thudc vé chii dé nao, ngudi ta ¢6 thé dung k¥ thut phan 16p dit liéu dé
gan nhan Sy nao d6 cho T.

Dé thyc hién phén loai vin ban v&i mdy hoc vector hd tro, trudc hét vin ban can duoc
md hinh héa theo md hinh khong gian vector. O dy chiing t6i xem xét cdc vin ban ngin
nhu mot bai viét trén bdo dién tir va md hinh héa ching thanh mdt vector chira trong s6
cac tur. Mot cach hinh thirc, mot van ban D ¢cé thé xem nhu la mdt vector D(xy,...,Xm)
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trong d6 x; 12 trong sd cua tur tht 1 trong bd tr vung dang xét. Vi du xét céc van ban tiéng
Viét, thi b tir vung bao gdm “tat ca” céc tir ¢6 thé ¢6 cua t1eng vigt. Tuy nhién, viéc st
dung bd tr vung nhu vay la qua 16n, nhiu du thira. Cdch t1ep can thuc té 1a xét mot tap
hop du 16n cdc van ban, goi 1a tdp ngit liéu (corpus), tap tur vung la tap tat ca céc tir c6
mit trong tap ngit liéu d6. Chang han chiing toi da thu thap duogc 2000 vin ban thudc 10
chii ¢& dé 1am thuc nghiém trong bai viét nay. Tap ngir liéu nay chira 19749 tir tiéng viét
duoc tach theo giai thuat MMSEG [1.1.1.15].

C6 nhiéu céc dinh trong 6 x; cho mdi tur trong Vén ban D(xy,...,Xy). Cach don gian
nhét Ia gan x; = 0 néu tu khong c6 trong D va x;=1 neu tr i ¢6 trong D. Trong nghi€n ctru
ctia chiing toi, trong b cua tur duoc gan bang chi sé TF*IDF (TF- tin sut xuat hién cia
tir trong van ban; IDF: tan suat xuat hién ngugc trong vin ban):

DE ]
- TF, Ia s6 1an xuat hién cta tir thir i trong van ban D.

N
TFI*IOg[

- DF, la tong s6 vin ban c¢6 chua tir thir i trong tap ngit licu.
- N latong s6 vin ban trong tap ngir lidu.

Nhu vay tdp ngit li€u s€ c6 thé dugc mo hinh héa nhu 13 mot ma tran A= (aij)T trong
d6 mdi cot ciia ma tran 12 mot vector biéu didn cho mdt van ban, cot i biéu dién cho vin
ban thir i. N6i chung, A s& 12 mot ma tran thua va c¢6 sd chiéu 16n, trong trudng hop tap
nglt nhu trén thi A c6 kich thuéc 19749 x 2000.

2.2 Phan tich gia tri don (Single Value Decomposition-SVD)

Phan tich gia tri don 1a phén tich toan hoc nén tang trong k¥ thuat chi muc ngir nghla
tiém an (LSI) da duoc ding rong rii trong tim kiém va thu hdi thong tin dang van ban. Y
tudng chinh cua giai thuat [1.1.1.1,1.1.1.2] nhu sau:

Cho ma tran A, ma trdn A c6 thé duoc phan tich thanh tich cia ba ma tran theo
dang:

A =USV! , trong d6:
- Ula ma trén tryc giao mxm c6 cac cdt la cac vector don bén trai cua A.
- S la ma trén mxn cé dudong chéo chtra cac gid tri don, khong am c6 thu tu
giam dﬁn: 0,>8>...> Sn,in(m,n) >0.
-V la ma trén tryc giao nxn cé cac cdt 1a cac vector don bén phai cta A.

Hang ctia ma trén A 12 s6 cdc s duong trén dudng chéo chinh ctia ma tran S. Gia st

hang ctia A lar, tic la rank(A)=r, thi s6 Frobenius (Frobenius norm) cta A 12 :

Trong phn tich nay, ma tran A thudng 12 mot ma tran thua c6 kich thuée 16n. Dé
giam sb chiéu ctia ma tran nguoi ta thuong tim céch xdp xi ma tran A (c6 hang r) bang
mot ma trdn Ak c6 hang la k nhé hon r rat nhidu. Ma trin xép xi cua A theo k¥ thuat LSI
chinh 1a: Ay = USyVy", trong d6

- Uk la ma trén tryc giao mxk c6 cic cot la k cot dau cua ma tran U.

- Sk la ma trdn dudng chéo kxk chira cdc phan tir dau tién 01, 82, ... , Ok trén

duong chéo chinh.

- Vi la ma tran tryc giao nxk cé cac cot la k cot dau ctia ma trn V.

Ngudi ta da chang minh rang Ay 12 mot xap xi cia A véi sy thay do6i Frobenius
nho nhat. Viéc xap xi nay c6 the xem nhu chuyen khong gian dang xét (r chiéu) vé khong
gian k chiéu, véi k nho hon rit nhidu so v4i r. V& mit thyc hanh viéc cit ma tran A vé sb
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chiéu k con loai bé nhidu va ting cudng cic moi lién két ngir nghia t1em an gitra cac tur
trong tap van ban. Chung t61 s¢ dp dung k¥ thuat xdp xi nay dé rit ngin s chidu cua
khong gian dac trung. Khéi dau, mdi van ban duoc md hinh héa thanh mét vector cot
trong khong gian xac dinh bdi Ak Sau khi cit Amn V€ Ay, cdc tAt ca cédc vector dang
xét déu dugc chiéu 1én khong gian Ay dé ¢6 sb chiéu k theo cong thirc:

Proj(x) = X' Uk (3)
2.3 Thire nghiém phan loai viin ban véi may hoc vector hé trg (SVM)

Trong thyc nghiém ching t61 dung tap ngir licu gdm 2000 tai liéu thudc 10 cha dé:
Cong ngh¢ thong tin (CNTT), Thé gidi, Thé thao, Kinh doanh, Gido duc, Tinh yéu, Giai
tri, Strc khoe, Nau an, Phap luat. Cac tai liéu nay dugc suu tap tu nhiéu bdo dién tir nhu
dantri.com.vn, vnexpress.net, 123suckhoe.com, thuongthucgiadinh.com, 24h.com.vn. Tap
ngit liéu chira 19749 tir tiéng viét dugc tach theo giai thuast MMSEG [1.1.1.15]. Pay la 6
Iuong tir cOn lai sau khi loai cac tir khong quan trong (stopwords). Tap ngit liéu dugc mod
hinh héa nhu la mdt ma tran trong s6 tinh béng chi s6 TE¥IDF cua céc tir. N6 ¢6 kich
thude 19749 x 2000 phan tir.

Bing 1: Ma tran kiém chimg (confusion matrix) trén tap di liéu huén luyén -

Tenlép |Malép| 1 | 2 | 3 | 4 | 5| 6| 7| 8] 9|10 Tz‘agus“ D‘-’Xcz,f'c‘“h
CNTT 1 141 1 2 2 1 0 0 0 3 0 150 94%
Thé gidi 2 0 | 133 | 1 5 1 3 0 1 4 2 150 88.67%
Thé thao 3 0 3 144 0 0 0 0 3 0 150 96%
Kinh doanh 4 2 9 1 128 0 1 2 0 2 5 150 85.33%
Gido duc 5 4 0 2 1 134 3 0 1 2 3 150 89.33%
Tinh yéu 6 0 0 0 0 2 140 1 2 4 1 150 93.33%
Giai tri 7 0 0 1 0 0 4 144 0 0 1 150 96%

Strc khoe 8 0 1 0 0 0 0 0 147 2 0 150 98%
Néu an 9 0 0 0 0 0 2 0 1 [ 147 0 150 98%
Phép luat 10 0 0 0 4 0 2 0 0 0 144 150 96%

1500 93.47%

N6i cdch khic mdi vin ban duoc mo hinh héa nhu mot vector 19749 dic trung. Sé

dic trung nay 12 qua 16n dé SVM c6 thé dat hiéu qua cao. Do d6 budc tiép theo 1a diing
SVD phén tich gid tri don va xap xi ma trén trén vé kich thudc nho hon nham rit gon sb
chiéu khong gian dang xét.
Dé rit gon s6 chidu khong gian dac trung, ching t6i da dp dung phuong phdp phén tich
gid tri don va rit gon s6 chiéu vé k=50 (da thir nghiém mot s6 gid tri khdc nhau cua k).
Sau d6 chung t6i thyc hi€n tinh toan dé dua tat ca vector dic trung vé céc vector dic
trung moi bang phép chiéu (2) véi kich thude khong gian rit gon 1a 50.

Trong giai doan phan 16p thi van ban phan 16p ciing dugc vector héa theo TF*IDF cac
tir va chiéu 1én khong gian Asy nay dé c6 kich thude 50 dic trung.

Dé thuc hién huan luyén may hoc, 150 vin ban trén mdi chu dé dugc ldy ra ngiu
nhién tir tap ngir liéu lam tap hudn luyén. 50 vin ban cho mdi chi dé con lai trong tap
ngir lidu s& lam tap kiém chirng doc lap. Bang 1 trinh bay két qua thyc hién kiém tra 20-
folds trén tap hudn luyén c6 ding két hgp SVD. Két qua nay cho thay viéc huan luyén
cho két qua rat cao trén khdng gian rit gon As.

O day mdy hoc SVM Ia tuyén tinh v6i C bang 19000 va epxilon bang 0.001. Két qua
kiém chirng trén tap kiém chimg doc lap duoc cho trong bang 2 (véi ciing cic tham s6
may hoc SVM).
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Bang 2: Ma trin kiém ching (confusion matrix) trén tap di liéu kiém chimg ddc 1ap

Khoa CNTT&TT - DHCT

Tentop | M8 | 1 | 2| 3| 4|5 |6 | 7| 8| 9| 10| Tong |Dichinh
16p S0 mau xac
CNTT 1 47 | 1 0 2 0 0 0 0 0 0 50 94%
Thé gi6i 2 0 |3 | 0 7 1 1 1 0 1 0 50 78%
Thé thao 3 0 0 |5 | 0 0 0 0 0 0 0 50 100%
Kinh doanh 4 0 0 0 | 47 0 0 1 0 2 0 50 94%
Gido duc 5 1 0 1 0 | 45 | 1 2 0 0 0 50 90%
Tinh yéu 6 0 0 0 0 1 47 | 0 0 2 0 50 94%
Giai tri 7 0 1 1 1 0 2 |45 | 0 0 0 50 90%
Stic khoe 8 0 0 0 0 0 0 0 | 49 | 1 0 50 98%
Nau n 9 0 0 0 0 0 0 0 0 | 50| 0 50 100%
Phap luat 10 0 0 0 0 0 0 0 0 0 | 50 50 100%
500 93.8%

Két qua so sanh giita viéc diing bo phan 16p SVM trén tap dir liéu rit gon s chiéu
(dung SVD) va tap dit liéu thd (chua dung SVD) duoc cho trong bang 3.

Bing 3: So sanh hiéu qua giira phin loai trén tip kiém chimg ddc 1ap cé diing va khong ding SVD

Ap dung SVD
Tén 16p

Co Khong

CNTT 94% 78%
Thé gidi 78% 72%
Thé thao 100% 100%
Kinh doanh 94% 92%
Gido duc 90% 82%
Tinh yéu 94% 84%
Giai tri 90% 82%
Strc khoe 98% 86%
Nau an 100% 98%
Phap luit 100% 78%
T}rll‘l‘i’l‘; ‘:)ll‘zh 938% | 85.2%

Thyc nghiém nay cho thiy viéc ding SVD trong lya chon dic trung, rit ngin sb chiéu

khong gian lam tang d¢ chinh xdc cta phan 16p tir 85.2% 1én 93.8%.

3. AP DUNG SVD VAO TRiCH CHQON PAC TRUNG NHAN DANG CHU VIET

TAY

Phuong phdp diing phan tich gid tri don dé rit ngan sd chiéu khong gian dac trung
trong bai todn phén loai vin ban di trinh bay c6 thé tong quat hoa de dung trong viéc trich
chon déc trung cho cdc bai todn nhan dang khic nhau. Phan tiép theo s& cu thé héa y

tuong nay va kiém chimg bang cich nhan dang chir s6 viét tay.

Bai toan nhan dang chit viét tay ciing 12 mot bai toan phéan 16p, va theo céch tiép can

do, no cling bao gém céc budc co ban giong nhu bai todn phan loai vin ban:
Trich xuat dac trung

Lua chon dac trung (riit gon s6 dic trung)
Ap dung giai thuat may hoc dé huan luyén
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- Dung may hoc da xay dung dé nhan dang (du doan 16p).
3.1 Trich xuit dic trung

Trong nghién ciru ndy, chiing tdi ding bo dit liéu chuan vé chir viét tay UNIPEN. Day
1a bo dit liéu chir viét tay tryc tuyén thu dwoc tir tablet. Vi vdy, ching t6i mong muén
trich ca cac dac trung truc tuyen (online) va khong tryc tuyen (offline). Dt liéu thu dugc
tir tablet 1a dit lidu truc tuyén, d6 1a tap hop cac nét viét, mdi nét viét 1a mot day cé thi ty
theo thoi gian cdc diém tir lic dat viét xudng dén lic nhac bit 1én. Cédc dic trung lién
quan dén thoi gian ¢6 thé xem 1a cic dic trung truc tuyén (vi du diém bat dau, diém két
thic mot nét viét). Dit liéu truc tuyén thu dugc tir tablet ¢6 thé xem nhu mot anh dong
(4nh vector), tir d6 ¢4 thé tao ra mot anh tinh (anh raster) va trich xut cdc dic trung tu
anh nay nhu 1a cdc dic trung khong truc tuyén. Dé xay dung cic dic trung cho may hoc
va nhan dang ki ty, 7 nhém déc trung cho dir liéu khong truc tuyén (offline) da dugc dé
nghi boi L. Heute [1.1.1.16] dugc dung, bao gém: 7 bét bién Hu (Moment Hu); cdc ban
d6 chiéu ngang, doc (horizontal and vertical projections); cdc profiles trén, dudi, trdi phai;
giao cdc duong thing ngang, doc; 16 tréng, cic cung long chao(concave arcs); cac diém
cyc trdi, phai, trén, dudi; cc diém két thic va giao diém. Anh ctia mot ki tyr thuong duoc
chia boi ludi co so 3x3 dé trich cdc dic trung trong mot 6 ludi. Hinh 1 cho vi du vé mot 6

ludi 3x3 ciia ki ty “a”. Hinh 2a cho vi du vé ban d6 chleu va hinh 2b cho vi dy vé profiles.
AT 7
A 213
4 |sflle
7 |8 [

Hinh 1: Ludi co ban (3x3) dé trich cdc dac trung theo O.

/

v

2a. 2b.
Hinh 2: Ban do chiéu (projections) va profiles

Céc bat bién Radon [1.1.1.17] va Zernike 1.1.1.18] ciing dugc trich trong danh sich
cdc dac trung. Bay gio danh sdch cdc ddc trung duoc b6 sung thém cdc déc trung tur dir
li¢u tryc tuyén (onhne) nhu: diém bat dau, diém ket thic, sb nét viét, hudng vi€t tai noi
bt dau hudng viét tai noi két thiic. Tong cong, mdi ki ty dugc trich 254 dic trung truc
tuyén va khong tryc tuyén.

Ké dén, 254 dic trung vira néu s€ dugc chon loc lai nhim tang tdc do xur Ii va loai bo
du thira. Viéc lya chon dic trung 1a van dé 16n, chua c6 céch giai quyét thoa dang. Thong
thuong nguoi ta dung heuristic theo kiéu tham in (greedy) vi du giai thuat Best-First
[1.1.1.19] dé Iya chon dic trung. Giai thuat nay thyc hién rat cham, nhat la trong trudng
hop sO dic trung 12 16n. Trong nghién clru nay ching toi thyc hién SVD dé cit giam sb
chiéu ctia khong gian dic trung.

Cu thé chiing t6i dung tap dir liéu huan luyén gém 4086 mau cua 10 16p dit chit s6
(0..9) viét tay trong UNIPEN. Mbi 16p trung binh khoang 400 mau. Thyc hién rit trich
254 dac trung da trinh bay. Nhu vay tap dit liéu huén Iuyén dugc md hinh héa nhu 1a mot
ma tran 254 x 4086, mdi cot tuong Gng voi mot mau trong tap dir liéu hoc. Thuc hién
SVD cit ma tran nay con lai 100 chiéu sau d6 thuc hién phan 16p voi SVM. Két qua
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duoc so sanh vai truong hgp thuc hién phan 16p trén tap di li€u thd trén toan b 254 dac
trung.
Bang 4 : So Sanh giira viéc dung SVD trong lwa chon dac trung
va khong ding SVD trong lwa chon dic trung.
S6mau Do dai vector DO chinh xdc
huin luyén  dic trung (10-folds)

C6diung SVD 4086 90 99.2%
Khéng diing SVD 4086 254 98.4%

Két qua nay cho thay, SVD ¢6 thé duoc dung trong lya chon dic trung. V& mat
phuong phép, n6 co thé duorc dung dé lam rit ngan sé chiéu khong gian, loai bo dua thua
va nhiéu. Vi né lam rit ngan s6 chiéu ctia KG dic trung nén gitp cai thién toc do hoc va
phan 16p. N6 ciing ¢6 thé 1am ting d6 chinh xdc.

4. KET LUAN

Trong bai viét nay chiing t6i di trinh bay phuong phdp phan loai vin ban dya trén
mdy hoc SVM. Déng gép ciia chiing t6i 1a da dé xuét dung k¥ thuat phan tich gid tri don
(SVD) dé rit ngén s6 chiéu cua khong gian dic trung. Chiing toi da kiém chirng dé xuét
nay trén 2000 tap tin doc 1ap tdp hudn luyén thudc 10 chi dé véi may hoc SVM. Két qua
cho thiy rang viéc ding SVD dé phan tich va rit gon s chiéu ciia khong gian dic trung
da nang cao hi€u qua phan 16p SVM.

Cic kiém ching thyc nghiém dya trén tap hop cdc miu doc 1ap voi cdc mau ding dé
xdy dung mdy hoc cho thiy rang hidu qua ciia may hoc SVM trong bai to4n phan loai vin
ban 1a 6n dinh, khong phai 1a hoc vet. Viéc phan tich gia tri don dé rit gon s6 chiéu cua
khong gian ddc trung 1a hoan toan thich hgp cho bai todn phén loai van ban, mdt bai todn
ma khéng gian dic trung 16n, ¢6 nhiéu nhiéu.

Két qua nghién ciru nay c6 thé dp dung vao cédc bai toan phan 16p khac nhau. O diy
chiing toi d thuc nghiém trén 10 16p dit liéu chit s6 viét tay, thuc hién rit s6 dic trung tir
254 vé 90. Két qua cho thiy do chinh xdc nang 1én mot it (98.4% 99.2%). Po ting nay
khong nhiéu do két qua nhan dang 10 16p s6 da khd cao rdi. Tuy nhién né c6 ¥ nghia
phuong phdp luan: c6 the rit ngan sd chiéu khong gian dic trung, tranh dy thira va loai bo
nhiéu. Chiing t6i s& tiép tuc nghién ctru viée lya chon dic trung bang phén tich gid tri don
SVD va hi vong s& cai tién hiéu qua nhan dang anh néi chung, nhan dang chir viét tay n6i
riéng.
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TIM KIEM ANH THEO NQI DUNG SU DUNG PHAN TICH NGU

NGHIA TIEM AN THEO MO HINH XAC SUAT
Pham Nguyén Khang', V& Tri Thiic'
TOM TAT

Trong bai bdo nay, ching toi trinh bay ky thudt Phdan tich ngir nghia tim an theo mé hinh xdc sudt
(Probabilistic latent semantic analysis, PLSA) va ung dung cia no vao tim kiém anh theo néi
dung. PLSA la m¢t ky thudt dwoc phdt trién dé phan tich, xu ly dit liéu van ban theo mo hinh tii
nr (bag of words). Ap dung PLSA trén dit liéu van ban cho phép phdt hién tw dong cdc chu de cua
van ban va biéu dién lai van ban trong khong gian cdc chu de, ¢é 56 chiéu nhé hon rdt nhiéu so
voi khong gian cdc tir. Pé cé thé dp dung duoc PLSA trén dir liéu dnh, anh phdi dwoc biéu dién
theo mo hinh tiii ti. Chiing téi dé xudt sir dung mé hinh tiii “tir ciia anh” (visual words) dé biéu
dién néi dung anh. Tdp cdc “tir ciia anh” dwoc xdy dung bang cdch dp dung mot giai thudt gom
nhom (vi du nhu k-means) lén cdc dac trung cuc bg SIFT. Voi cdch bleu dién nay, anh dwoc mo
hinh nhir van ban va nhw thé ta cé thé dp dung PLSA lén dir liéu anh. Két qua cua PLSA duoc st
dung dé tao chi muc cho anh phuc vu cho viéc tim kiém anh theo noi dung. Thuc nghiém trén cdc
tap anh Caltech4, Caltechl01 va Unbench, PLSA cho két qua 16t hon rdt nhiéu so véi phuong
phdp TF*IDF trén mo hinh tii tir goc.

Tir khéa: Tim kiém dnh theo ngi dung, SIFT, k-means, PLSA.

Title: Content-based image retrieval using Probabilistic latent Semantic Analysis.
ABSTRACT

In this paper, we present Probabilistic Latent Semantic Analysis (PLSA) and its application in
content based image retrieval. PLSA is originally developed for textual data processing using the
bag of words model. The model represents a textual corpus by a contingency table crossing
documents and terms/words. PLSA allows to discover latent topics and to represent documents in
the topic space. In order to apply PLSA on images, we have to represent them in a form of a
contingency table. We have proposed to use the bag of visual words model to describe the content
of images. The visual vocabulary is constructed from a set of local features, SIFT, on images.
Numerical results on Caltech4, Caltechl01 and Unbench dataset show that PLSA outperform
TF*IDF method on the original bag of words model.

Keywords: Content based image retrieval, SIFT, k-means, Probalilistic Latent Semantic
Analysis.

1. GIOI THIEU

Ciing v6i nhu cau tim kiém vin ban, nhu cau tim kiém anh ciing nhan dugc nhiéu
quan tim cta ngudi st dung. Tuy nhién, véi mot s6 lugng anh 16n luu trir thi cong viée
tim kiém tr& nén vo cting khé khan. Bé giai quyét van dé nay, cic hé thong tim kiém anh
da ra doi nhu: Yahoo Google Image Search,... Céc hé thong nay cho phép nguoi sir dung
nhdp truy van vé cic anh can quan tdm. Thong qua viéc phén tich cdc van ban di kem
anh, h¢ thong gui tra cdc anh tuong tng véi truy van ctia nguoi ding. Pay 1a mot céch
tiép can ma nhan dugc nhiéu sy quan tim cta nhiéu céng trinh khoa hoc trén the gidi.
Tim kiém anh theo ndi dung (Content Based Images Retrieval CBIR) hay truy véan theo
ndi dung anh (Query Based Image Content QBIC) la mot ting dung cua thi gidc mdy tinh
ddi véi bai todn tim kiém anh [J. Eakins, 1999]. Dua vao ndi dung anh (Content-Based)

“B6 mdn Khoa Hoc May Tinh — Khoa CNTT&TT — Truong Pai hoc Can Tho, Khu III, S6 1, Ly Tu Trong,
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nghia 12 viéc tim kiém s& phan tich ndi dung thyc sy ciia cdc birc anh. Noi dung anh ¢ day
duoc thé hién béng mau sic, hinh dang, két cdu (texture), cic dic trung cuc bd (local
features) [T.C. Siew, 2008],... hay bét cir thong tin nao c¢6 tir chinh ndi dung anh. Pay la
mot tac vu khé vi su thay doi vé mau séc, dnh séng, thay ddi géc chup anh, vat thé bi che
khuét, anh huong dén phéng nén 18n vat thé. Gan day, viée sir dung cac dic trung cuc bd
SIFT (scale-invariant feature transform) d¢a mang lai nhiéu thanh tyu dang ké trong phan
tich anh. Trudc hét, nguoi ta tim cac diém dic biét (interest points) trén anh. Cac diém
nay thuong 1a nhitng diém nam trong cdc viing c6 két ciu (texture) ddc biét. Sau d6 ting
diém dic biét, ta s& md ta béng mot vector ddc trung duogc trich lgc tir ving xung quanh
ctia diém dic biét nay. Mot vector déac trung 1a mot vector 128 chiéu, trung binh m{t anh
s& ¢6 khoang 1000 vector dic trung. Dé so sanh sy tuong tic ctia 2 anh, ta dém sO cap
vector dac trung “khép” VO’l nhau gitra 2 anh Phuong phép nay cho két qua rat tot trong
truong hop anh thay doi vé do sdng, mau sdc, géc chup va ngay ca truong hop vt thé
dugc quan tam b1 che khuat mot phan. Tuy nhién nhuoc diém chinh ctia phuong phép nay
1a @6 phuc tap vé khong gian luu trit 1a rat 16n. Va thoi gian tim kiém ciing ting 1én, do
dir liéu khong dugc luu trit trong b nhé trong. Hon nita v&i mdi anh, ta phai thuc hién
khoang 1000 truy van (mdi anh c6 khoang 1000 vector déc trung). Sivic va cdc cOng su
da trinh bay mot phuong phdp dé biéu dién anh nham giai quyét van dé khong gian Iuu
trir va toc do truy van [J. Sivic & A. Zisserman, 2003]. Theo d6, céc vector dic trung s&
duoc gom nhém bang mot gidi thuat gom nhém (clustering) nao d6 (vi du nhu k-means).
Mobi nhém dugc dinh nghia nhu 14 mot #ir ciia anh (visual word). Ké dén, cic vector dic
trung s& dugc gin vao céc nhom tuong tng. Tht ty xuét hién cta cic visual words khoéng
quan trong va thuong dugc bd qua. Dém sb vector cia mot anh duge gén vao tung visual
words ta s& thu dugc phin phdi ciia cic visual words trong anh nay. Céch biéu dién nay
cho phép biéu dién mét tap cic vector dic trung SIFT (khoang 1000 vector) thanh mot
vector duy nhat, twong ty nhu cich biéu dién vin ban bang md hinh “tii tir” (bag of
words) trong phén tich dit liéu vin ban. Ta c6 thé dp dung PLSA trén dit liéu vdn ban cho
phép phat hién tu dong cic chu dé cua van ban va biéu dién lai van ban trong khong gian
céc chu dé, ¢6 s6 chidu nho hon rat nhiéu so véi khong gian cac tu. Dé c6 thé dp dung
duogc PLSA trén dir liéu anh thi anh ciing phai dugc biéu dién theo md hinh tii tir. Chiing
t61 d& xuét sur dung md hinh tdi “tir cua anh” (visual words) dé biéu din noi dung anh.
Vay v6i tap anh dau vao ta s& biéu dién dugc bang mot bang tin sb (contingency table)
P(d, w) véi cac hang (d) tuong Ung voi anh va cdc ¢4t (w) twong ung voi cac visual
words. Phan tir P(d, w) mo ta s0 1an xuat hién cua tir w trong vin ban 4. Sau d6 ap dung
PLSA dé phén tich bang ngau nhién tao chi muc cho anh phuc vu cho viéc tim kiém anh
theo ndi dung va két qua thu duogc 1a 2 bang gié tri P(zld) va P(wlz). Véi z 1a s6 bién tiém
an.

Phin tiép theo ctia bai viét nay dugc trinh bay nhu sau: phan 2 trinh bay ngan gon
vé giai thuat SIFT, k-means, PLSA ma ching toi str dung vao viéc tim kiém anh theo ndi
dung. Phan 3 trinh bay cic két qué thuc nghiém tiép theo sau d6 1a két luan va hudng phat
trién.

2. PHUONG PHAP

2.1 bac trung SIFT

Phan nay trinh bay phuong phép trich rat cac dic trung cuc bo bat bién SIFT cua
anh. Cdc déc trung nay | bét bién véi viée thay d6i ti 1& anh, quay anh, d6i khi la thay doi
diém nhin va thém nhidu anh hay thay d6i cudng do chiéu séng cua anh. Phuong phép
duoc lya chon ¢6 tén 1a Scale-Invariant Feature Transform (SIFT) va dac trung trich rut
duoc goi 1a dac trung SIFT (SIFT Feature). Cac dac trung SIFT nay dwoc rit trich tir cac
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diém dic biét cuc bd (Local Interest Point). Phuong phap nay duogc phat trién bai David
G. Lowe [D.G. Lowe, 1998] [D.G. Lowe, 2004].

Phuong phdp trich rit cdc dic trung bét bief:n SIFT dugc tiép can theo phuong
phép thac loc, theo d6 phuong phap dugce thuc hién l1an lugt theo céc budce sau:

- Bwéc 1: Phat hién cic diém cwc tri Scale-Space (Scale-Space extrema
detection): Budc dau tién nay tién hanh tim kiém céc diém dic biét trén tat ca céc
ti 16 va vi trf cta anh. NG str dung ham different-of-Gaussian dé xdc dinh tat ca cic
diém dic biét tiém nang ma bat bién véi quy mo va hudng ciia anh.

- Buéc 2: Pinh vi cac diém diic biét (keypoint localization): Mot ham kiém tra s&
dugc dua ra dé quyét dinh xem céc diém dic biét tiém nang c6 duoc lya chon hay
khong?

e Loai bo céc diém dic biét c6 do tuong phan thap.

e Mot s6 dief:m dédc biét doc theo cdc canh khong gilt dugce tinh 6n dinh khi
anh bi nhicu ciing bi loai bo.

Hinh 1: Qui trinh lya chon cac diém dic biét
(a) Anh gbc, (b) Cic diém dat biét dugc phat hién,
(¢) Anh sau khi loai bo céc diém dic biét c6 do tuong phan thap,
(d) Anh sau loai b cdc diém dic biét doc theo canh.

- Buéc 3: Xac dinh huéng cho cac diém dic biét (Orientation assignment): Xdc

dinh hudng cho cac diém dac biét duoc chon.

- Bwdc 4: Mo ta cac diém dic biét (Keypoint descriptor): Céc diém dic biét sau

khi dugc xdc dinh hudng s€ dugc mo ta dudi dang cac vector dac trung nhiéu

chiéu. Pieém dac biét sau khi dugc xac dinh hudng s¢ dugc bi€u dién dudi dang
céc vector 4x4x8=128 chiéu.

Chting toi 4p dung giai thuat SIFT dé trich chon cdc diém dic biét cua anh truy
van va anh trong co s¢ dir li€u (vector dac trung SIFT). Nhu vay, vdi moi diem dac biét
trén anh ta biéu dién né bang mot vector 128 chi€u. Két qua thu dugc la moi anh trung
binh chiing ta c6 khoang 1000 vector dac trung 128 chicu.

2.2 Giai thuit k-means:

k-means 1a mét thuét todn dugc dp dung khad nhleu trong gom nhém dir liéu vi
hiéu ning va tinh hién thyc khd tét. Tuy nhién ngoai viéc can cho trudc sb cum, k-means
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con doi hoi phai chon trudc k diém 1am trong tim, viéc chon ngau nhién nay c6 thé cho ra
cic két qua khéac nhau.

Mbi anh sau khi SIFT ta c¢6 khoang 1000 vector dic trung 128 chiéu thi duoc biéu
dién tuong tmg véi mot vector duy nhat. Sau khi dp dung giai thuat SIFT, dé so sanh sy
tuong tic clia 2 anh, ta dém s6 cdp vector dic trung “khdp” véi nhau gitra 2 anh. Mdi anh
¢6 khoang 1000 vector dic trung thi thyc hién viéc so sdnh nay thi do phic tap vé khong
gian luu trir 1 rt 16n. Dé giai quyét van dé trén ching toi sir dung md hinh tdi “tir ctia
anh” (visual words) dé biéu dién noi dung anh théng qua giai thuat gom nhém k-means.
Nhu vay, v6i mdi anh SIFT (khoang 1000 vector dic trung) sau khi 4p dung k-means ta
s& biéu dién né bang 1 vector duy nhat. Véi tdp anh dau vao ta s& biéu dién bang mot
bang ngau nhién P(d, w) véi d twong ting véi dnh va w tuong tng véi cdc visual words.
Giai thuat duoc st dung diu tién bsi James MacQueen vao nam 1967'. Noi dung giai
thuat k-means nhu sau:

Tién xir ly: s6 héa dit lidu thanh dang diém trong khong gian nhiéu chiéu, toa do
moidiemla(x,y, z, t, ...)

- Bwéc 1: Tao ngiu nhién k diém dé lam diém trong tim, mdi trong tdm s& xdc

dinh mot tap con.

- Bwée 2: Lan luot tinh khoang cdch gitra cac diém trong tap dir liéu dang xét voi

timg diém trong tdm, diém ndo gan trong tdm thtr i nhat s& thudc vé tap hop i.
Khoang cich c6 thé tinh bang cong thirc Euclidean hoic Mahattan.

- Bwoc 3: Trong m01 tap con, ta lan luot tinh lai trong tim mdi bang cich ldy
trung binh cong cua tat ca cic diém.

= Lap lai budc 2 va 3 cho dén khi nao toa dd caa tit ca cac diém trong tAm
khong con thay doi nira.

Giai thuét c6 thé dugc mé ta béng nhitrng hinh sau:

L ] . )
a 5 ] o
a o 0 —
@ ® o
D @ o o
@_ @ o (@
om (] |
(a) (b) eg

‘ Lo :
@ s
rﬁ@‘\‘ . -

) I'J\I:l @) O UL

Hinh 2: Qud trinh gom nhom di liéu

.

(a) Tao k diém trong tam. (b) Tinh khoang céach gitra cac diém trong tam
(c) Tinh lai trong tdm mai. (d) Két qua sau khi 1ap budc 2 va 3
P§ phirc tap: O (nkt)

! http://home.dei.polimi.it/matteucc/Clustering/tutorial html/kmeans.html
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v' nlasb ddi tuong
v k1 s6 nhém
v tlasélan lap (k << n, t << n)
2.3 Phén tich ngit nghia tiém 4n theo mé hinh xac suit (PLSA)

Sau khi dp dung k-means de gom cum céc vector ddc trung lai thi v6i tap anh dau
vao ta s€ c¢6 dugc mot bang tan s6 v6i cic hang tuong Ung voi anh va cdc cot tuong ng
v6i céc visual words. Tiép theo, ta sit dung PLSA dé phén tich bang ngiu nhién trén tao
chi muc cho anh va phuyc vu cho viéc tim kiém anh theo noi dung. N6i dung cta giai thuat
PLSA nhu sau:

Mo hinh t(;ng qudt: [T. Hofmann 19991 Y tudng cua PLSA dya tren mo hinh xac
suét hay con goi 1a mé hinh bién an cho tap dir liéu kép (d, w), trong d6 mdi xuét hién (d,
w) déu twong tac véi mot lop bién tiém dnz € Z = {z, 2o, ..., zx}. M0 hinh dugc md ta
nhu sau:

v' Chon mdt tai liéu (anh) d véi xdc suat P(d),
v' Chon mdt chii dé 4n z v6i xdc suét P(zId),

v' Sinh mdt tir w (visual words ) véi xdc suat P(wlz).

Pid) PL’-M}P(W 2)

Hinh 3: M6 hinh PLSA
P(d,w)=P(d)P(wld) (1)

Trong do: Pwld)= ZP(WI 2)P(z1d) )

Thay (2) vao (1) P(d,w)="P)> Plwlz)P(z|d) 3)
zeZ
Ap dung cdng thiic Bayes véi P(zld)= P(z)P(dlz) vao (3) ta c6 duogc:

W)= ZP(Z)P(d|z)P(w|z) )

Trong m6 hinh nay ta da gia sir d va w doc lap c6 diéu kién theo z. Chang han, cdc
diédu kién vé tai liéu (anh) d hay cdc tir w hoan toan doc lap voi trang thai cua lop tiém an
z. S6 lugng bién tiém an z nhé hon rat nhidu so véi s lwong tir hay tai lidu trong hé
thong. O ddy, z déng vai trd nhu mot bién chu de.

Tu m6 hinh x4c suat, ta c6 ham kha nang nhu sau:

L= > n(d,w)log P(d|w), (5)

de D weW
v6i n(d, w) 1a tan suét xuat hién cta tir w trong tai liéu d.
Van dé duoc dit ra 1a can cuc dai héa kha nang trén (Maximum Likelihood) thong
qua thuat todn EM (Expectation Maximization). Thuét toan EM thyc hién chuyén doi
gitra hai buéc E (Expectation) va M (Maximization) nhu sau:
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Budée E: Tinh xdc suét cho cdc bién tiém an véi cic gid tri tham sb hién tai. D6 1a
kha nang xuat hi¢n cua tir w trong tai li¢u d trinh bay chu dé z vdi cong thuc sau:
P(z2)P(d|z)P(wlz)
> P(Z)PIZ)Pwlz)’

P(zld,w)= (6)

Buwée M: Cap nhat lai cac tham s6 cho viéc tinh xac suat & bude E dé tim ra cac
tham s0 1am cho cuc dai héa ham kha nang:

P
P(wlz)= Zdn(d,w? (zld,w)‘ Dl POwi2) = Zdn(d,w?P(Zld,w)'
2.1 WIPGI W) 3, WPl d,w)
P d,w)P(zd,
Pdlz)= 2., M. WPz 1d. ) @)\ P(z1d) = D n(d,w)P(zld,w)
Zw,wn(dv,w)P(zIdv,w) Zw,,”(d,W)P(Z'Id,w)

P(Z)Z%Z n(d,w)P(zld,w) 9), REZn(d,w)

d,w d.,w
Sau m budc 1ap tinh todn gitra budéc M va E thi Kkét qua P(wlz) va P(zld) s€ hoi tu.
Do phirc tap: (O(d*w)

v d: s6 tai liéu (sb anh).

v w: sb visual words.

Sau khi gom nhém tap dit liéu 4nh ta c6 dugc bang ngau nhién ~P(d, w) véi dong
twong tng 1a cac dnh va ¢t la cdc visual words. Ta s€ 4p dung bdng ngau nhién nay trén
PLSA. PLSA gom c6 2 giai doan:

v' Giai doan 1: Tao chi muc (hoc)

Dau vao 1a béu}g gi4 tri ngau nhién kho dit liéu anh P(d, w) véi d 1a s anh va w 12
s0 visual words. Va lan luot ta khadi tao ngau nhién 2 bang gid tri la P(zlgl) va P(wlz) c6
gia tri thudc [0; 1]. Va ta thyc hién theo cac buc:rc cla giéi thuat PLSA, két qua thu duoc
la 2 bang gia tri P(zld) va P(wlz). Véi z la cac bicn tiém an.

v Giai doan 2: Tim anh

Ciing nhu trén dau vao 1a bang gid tri ngau nhién P(d, w) caa anh truy van (d=1)
va khoi tao bang P(zld). Tiép dén 1a bang gia tri P(wlz) trong giai doan 1 duge dua vao dé
tinh todn. Két qua thu duoc 1a bang gia tri twong duong véi anh truy Van 1a P(zld). Tiép
dén ta s& 4p dung cong thirc tinh khoang cdch cua vector cua anh truy van véi tirng vector
trong bang gia tri cua kho dir li€u dé c6 duoc két qua tim kiém. Gid tri vector c6 khoang
cich cang nho véi vector truy van thi anh twong ung véi vector d6 cang gidng véi anh
truy van. Mo hinh c6 thé duoc mé ta thong qua hinh sau:
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Kho . ” :
|| ann Thu myc sift | Anh sift |<—‘ Anh |
sampling Tao Filelist
A
Data _ Kmeans List | 1 anh sift |
K-means . .
l Assign List
Create Table D
+— ata. voc ( Visual word )
A\ 4
v
LSA
; AT T 1]
zZ 1....2000
So sanh
Config Table v
Danh sach
cdc anh tra vé
d: S6 anh

w: SO visual words
z: SO bién tiém an.

Hinh 4: M hinh tong thé ciia h¢ thong

3. KET QUA THU'C NGHIEM

D¢ 6 thé dénh gid hidu qua cua gii thuat, ching toi cai dat giai thuat PLSA bang
ngdn ngir 1ap trinh C/C++. Bén canh d6, dé tang kha nang tinh todn thi ching i da st
dung Cblas’ *dé hd trg cho vi¢c tinh todn cac phép tinh vé ma tran.

Chung t6i tién hanh thuc nghiém trén tdp anh Caltech4, Caltech101 va Unbench.
V6i nhitng tap dir liéu ¢6 san tap hoc va tap thir, ching tdi diing tap hoc dé huan luyén.
Sau d6, dung tap thir dé kiém tra. O ddy, ching t6i chia tap dir liéu ra 1a 3 va st dung 2
tdp d€ hudn luyén, 1 tap dé kiém tra. T4p anh két qué 1a k anh gan giong nhat voi anh truy
van.

Chting toi sir dung d6 chinh xdc trung binh (Average Precision) dé danh gia két
qué thuc nghiém cuta gidi thuat:

Do chinh x4c trung binh dugc dinh nghia nhu sau [Mu Zhu, 2004]:

! http://math-atlas.sourceforge.net/

2 http://www.gnu.org/software/gsl/manual/html node/GSL-CBLAS-Library.html
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AP D> P@KxI(K)

pRWIC)

Trong d6:
v nla s6 phan tir trong co so dir liéu.

Match @ K
y P@K=——T—

(Match@K = sb cdc dbi tugng phu hop ¢ K vi tri dau tién)
v I(K) = 1 néu dbi tugng & vi tri K phut hgp véi cau truy van, nguoc
lai (K) =0
Gi4 tri trung binh ctia m truy vén:
> 4P,
MAP ===
m
Thir nghiém hé théng vé&i 3 tap dit liéu Caltech4, Caltech101, Unbench cho két
qua labang 1, 2 va 3:
Bing 1: Két qua thwe nghiém trén tap Caltech4
Phuong phap P@10 | P@20 | P@50 | P@100 | P@200 | MAP
tf*idf 0.879 0.868 0.849 0.828 0.795 0.663
PLSA, z=5 0.862 0.862 0.858 0.850 0.84 0.800
PLSA, z=7 0.938 0.936 0.931 0.925 0.916 0.863
PLSA, z=15 0.964 0.958 0.950 0.942 0.928 0.824
PLSA, z=30 0.968 0.962 0.952 0.942 0.924 0.773
PLSA, z=50 0.967 0.959 0.946 0.935 0.914 0.751
Bing 2: Két qué thuc nghiém trén tip Caltech101
Phuong phap P@10 | P@20 | P@50 | P@100 | P@200 | MAP
tf*idf 0.258 | 0.244 | 0.217 0.192 0.166 0.136
PLSA, z=30 0.294 | 0277 | 0.252 0.231 0.210 0.174
PLSA, z=50 0326 | 0.307 | 0.279 0.252 0.277 0.195
PLSA, z=75 0.333 0.312 | 0.283 0.255 0.255 0.186
PLSA, z=100 | 0.333 0.312 0.28 0.251 0.221 0.181
PLSA, z=200 | 0.337 | 0.317 | 0.286 0.255 0.223 0.185
Bing 3: Két qua thuc nghiém trén tip Unbench
Phuong phédp P@3 MAP
tf*idf 0.258 0.295
PLSA, z=30 0.294 0.174
PLSA, z=50 0.326 0.195
PLSA, z=75 0.333 0.186
PLSA, z=100 | 0.333 0.181
PLSA, z=200 | 0.337 0.185
Tir cédic két qua thong ke trén, ta thiy rang do chinh xdc trung binh ciia h¢ thong 1a
kha cao. Véi tap dir liéu Caltechd4, khi cho z=30 thi ta c6 két qua P@10=0.968 va
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MAP=0.773 cao hon so v&i phuong phép tf*idf thi P@10=0.879 va MAP=0.663. Hay v&i
tap dir lieu Caltech101 voéi z=50 thi P@50=0.279 va MAP=0.195 ciing cao hon so vé&i
phuong phdp tf*idf la P@50=0.217 va MAP=0.136. Pac biét, theo khao sit cua thuc
nghiém, hé théng cho két qua rat chinh xdc véi két qua dau tién tra vé. Do voi tap dir lidu
¢6 chira anh giéng hét so v6i anh truy van, thi kha ning anh thi nhét duoc tra vé giéng
hét voi anh truy van 1a tuyét ddi. Sau ddy 1a hinh anh minh hoa tim kiém anh trén tap
Caltech4:

Find Image = X

Tim kiém anh theo néi dung |
st dung phan tich ngit nghia tiém an c6 xac suat

File Name /media/win_f/000001.jpg - | Browse Results

Folder /home/vtthuc38/images v|| Browse. [ Fnd % Find next

4

Hinh 5: Vi du minh hoa tim kiém anh

4. KET LUAN VA HUONG PHAT TRIEN

Chung t6i d3 trinh bay mé hinh tim kiém anh theo noi dung théng qua giai thuat
SIFT, k-means va PLSA. Vi giai thuat SIFT dugc ap dung dé trich chon céc diém dac
biét trong anh va giai thuat gom nhém k-means dé gom nhém céc diém dic biét (vector
dic trung) trén anh nay. Voi tap anh dau vao ta s& biéu dién né bang mot bang ngiu
nhién vdi cdc hang tuong trng voi anh va cic cdt tuong trng véi cic visual words. Sau
cling 12 dp dung giai thuat PLSA dé phén tich bang ngiu nhién trén tao chi muc cho anh
va phuc vu cho vi¢c tim kiém anh theo noi dung.

D¢ tai da tién hanh thir nghiém md hinh trén 3 tap dit lidu 1a Caltech4, Caltech101
va Unbench. Két qua kiém tra trén tap dir liéu Caltech4, khi cho z=30 thi ta c6 két qua
P@10=0.968 va MAP=0.773, tap dir li¢u Caltechl101 véi z=50 thi P@10=0.326 va
MAP=0.195 va tap dir licu Unbench vo6i z=200 thi P@3=0.337 va MAP la 0.185. Tu
nhitng két qua budc dau cho thiy tinh kha quan va ding dén ctia md hinh.

Trong thoi gian tdi, ching t6i s& tién hanh thu nghiém mo hinh véi nhiéu tap di
liéu khdc nhau nira. Bén canh d6, ching toi s& phat trién hé théng dé tim kiém anh trén
Internet. Va s& phat trién thém ciing tim anh ngir nghia theo n6i dung nhung sir dung phan
phéi Dirichlet va st dung phén tich twong tng. Dé c6 su ddnh gid tong quét hon vé mirc
dd hiéu qua gitra cac giai thuat.
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XAY DUNG DICH VU BAN PO TUONG TAC VOI CAC

WEBSERVICES DUA TREN KIEN TRUC SOA
Nguyén Van Kiét*, Truwong Xudn Viét*, Lé Quyét Thang**

*Trung tam Céng nghé Phan mém Pai hoc Can Tho (CUSC)
** Khoa Cong nghé Thong tin & Truyén thong — Pai hoc Can Tho

Abstract:

From the recent years, belong to the developing of the WEB 2.0, the WebGIS application have a
great innovation not only in the applied technologies but also in the back-end applications. The
stages of WebGIS can be divided into the ways to develop the different applications: in the first
days, the developers must create by them-self all necessary components for the application; and
soon after, the architecture of WebGIS application is gradually completed with the appears of a
various server-side applications (such as MapServer, ArcGIS Services, GeoServer, ...), and also
client-side applications (KaMap, OpenLayers, ...). Specially, the OPENGIS standard appeared
with the great agreement of a lot companies and the organizations promotes truly this kind of
application.

Actually, this research is not aimed to describe the history of the WebGIS applications, we have to
go to the depth of the inside services. In which, two following main purposes are proposed and
resolved: (1) develop a kernel of server-side application for WebGIS named MicroGIS (version
1.1), complying with the OPENGIS standards and (2) create the interfaces to connect with the
others WebServices. This research is already applied to develop the WebGIS application in the
SOA architecture in the national project KC.01.06/05-10 of Vietnam.

1. GIOI THIEU

Trong nhitng nim gan ddy, su phat trién cia WEB 2.0, (mg dung WebGIS c6 sy thay dbi
16n khong chi trong ing dung cong nghé ma con trong cdc ung dung dau cudi. Cic giai
doan ctia WebGIS c¢6 thé dugc chia thanh hai huéng phat trién khdc nhau: giai doan dau
tién, nguoi phat trién phai tao ra tt ca cdc thanh phan cho ung dung; giai doan tiép theo,
voi kién triic cia img dung WebGIS dang dan dugc hoan thién voi nhitng tmg dung
server-side (MapServer, ArcGIS Services, GeoServer, ...), cling nhu cidc tng dung phia
client (KaMap, OpenLayers, ...). Bac biét, chudn OPENGIS xuét hién véi su déng thuan
ctia nhiéu cong ty va cic to chuc, cdc cong ty nay da va dang xdy dung cic ung dung
WebGIS dya trén chuan nay.

Trong bai bdo nay, chiing toi khéng mé ta lich sir phat trién cta céc ung dung WebGIS,
chiing t6i s& nghién ctru sdu bén trong cta dich vu. Trong d6, hai muc chinh duoc dé xuat
va huéng giai quyét: (1) xdy dung nhdn cia vmg dung server-side cho WebGIS
(MicroGIS) theo chudn OpenGlS cua OGC va (2) tao giao dién (interface) két noi véi cdc
dich vu web. Nghién ciru nay dugc ing dung dé xay dung tmg dung WebGIS theo kién
tric SOA trong dé tai nghién ctru khoa hoc cip nha nudc “Nghi€n ciru xay dyung cac h¢
thong thong tin hd tro viéc phong chdng dich bénh cay trong va thuy san cho viing kinh té
trong diém” (KC.01.06/05-10).

2. PAT VAN DE

Hién nay, cong nghé GIS duoc nghién ciru va ing dung da dang, da ting trong nhiéu linh
vuc khdc nhau (phan tich céc sy ki€n, du dodn tdc dong va hoach dinh chién lugc). Chinh
vi thé, viéc tim hiéu céc dich vu web cho ung dung GIS (WebGIS) va xay dung ing dung

khai thac dich vu nay khong chi la mét yéu cau mang tinh khoa hoc cua nganh co6ng nghé
thong tin ma con 1a mot doi hoi ciia chinh thuc tién doi sdng trong bdi canh toan cau hod.
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Tuy nhién cic tng dung WebGIS hién nay chu yéu tap trung giai quyét cac bai todn xr Iy
dir liéu dia Iy ndi tai va hién thi dit liéu da xur Iy trén nén Web, chua that su chi trong giai
quyét céc bai todn vé két hop giita dit liéu dia 1y tap trung va dit liéu phi dia Iy phan tan.
Vin dé dit ra 1a 1am thé nao dé c6 thé két hop hai ngudn dir liéu nay voi nhau theo mot
cach thirc chung nhung van dam bao duoc kha ning giao tiép va truyén tai thong tin theo
mot chuan chung thong nhit (chuin OpenGIS) gitra Server va Client. Tao diéu kién thuin
loi cho qua trinh khai thdc va trinh bay dif liéu phi dia 1y phan tdn khap noi 1én ban d6 dia
1y tép trung.

3.COSOLY THUYET
3.1. Kién triic huéng dich vu

Kién tric huéng dich vu 1a mot huéng tiép can mai trong kién tric phin mém tng dung.
Trong d6, mot ung dung dugc cau thanh tor mdt tap cac thanh phan doc 1ap, phan tan,
phoi hop “mém déo” véi nhau dugc goi 1a cac dich vu (services).

Bon nguyén tic chinh ciia mot hé thong SOA: Sy phin dinh ranh gidi rach rdi giita cic
dich vy, céc dich vu hoat dong tu dong, cac dich vu chia sé luge do, tinh trong thich ctia
dich vu dua trén chinh sach

Céc tinh chit ciia mot hé théng SOA: Loose coupling, st dung lai dich vu, st dung dich
vu bat dong b9, quan ly cac chinh sach, coarse granularity, kha nang cong tc, tu dong do
tim va rang budc dong, ty hoi phuc.

Loi ich ciia SOA: Str dung lai nhitng thanh phan c6 sin, giai phdp tmg dung téng hop cho
doanh nghiép, tinh loose coupling gitp tang tinh linh hoat va kha nang trién khai cai dat,
hd tro da thiét bi va da nén tan, ting kha ning mo rong va kha ning sin sang cung cip.

3.2. Chuin OpenGIS

OGC (Open Geospatial Consortium) 1a mot t6 chic xdy dung cdc chudn véi tinh chat
dong tam, ty nguyén, c6 tinh toan cau va phi lgi nhuan. OGC dan dat viéc phat trién cac
chuan cho cic dich vu trén co s& vi tri va khong gian dia Iy

Ngay nay, OGC 1a mot t6 chirc qudc té ctia 401 cong ty (s6 liéu ngay 30/08/2010), cac t6
chire chinh phu va céc trudng dai hoc tham gia vao qua trinh tim tiéng néi chung dé phat
trién cdc dic ta giao tiép cho cong dong. Chiing ta thudng goi d6 1a cic dic ta OPENGIS
(OpenGIS Specifications). Cac dic ta OpenGIS hd trg cdc giai phap dong van hanh, tich
hop 1am cho dir liéu dia 1y ludn san sang phuc vu cho Web, cic dich vy trén nén tang dinh
vi, cac dich vu khong day va phu hop vdi cadc xu hudng chinh ciia cong nghé thong tin.
Cic dic ta s& tang cudng sttc manh cho cic nha phét trién cong nghé nhim bién céc dich
vu va thong tin khong gian phirc tap tré nén dé dang truy cdp va hiru ich béi hau hét céc
loai trng dung.

3.3. Web Map Service (WMS)

WMS la mét dich vu gidp tao ra cdc ban d6 dua trén cic dir liéu dia ly. Ban do ¢ day
duogc hiéu nhu mot cdch thé hién tryc quan cta dif liéu dia 1y, con ban than ban d6 khéng
duoc xem 1a dit lidu. Céc ban dd nay duoc hién thi du6i dinh dang anh nhu PNG, GIF,
JPEG hodc cac dinh dang thanh phﬁn dd hoa vector nhu SVG (Scalable Vector Graphics),
WebCGM (Web Computer Graphics Metafile). Mot WMS sé& hd trg ba operation, trong
d6 c6 hai operation dau 12 bit budc cho moi WMS.

68



H{i nghi téng két 5 nam NCKH & Pao tao Khoa CNTT&TT - PHCT

e GetCapabilities: cung cip céc thong tin metadata & mic dich vy, d6 1a dic ta cho
céc thong tin ctia dich vu WMS va cdc tham s can thiét cho céc yéu ciu.

e GetMap: cung cap anh ban d6 khi nhan duoc cic tham s vé chiéu va thong tin
khong gian dia ly hop 1¢.

e GetFeaturelnfo: truy van thdng tin ciia céc feature trén ban do.

3.4. Web Feature Service (WFS)

WES cho phép mdt client nhan va cap nhat dit li¢u khong gian dugc ma héa trong GML
tir nhiéu WES khéc nhau. WFS hd tro cac thao tic INSERT, UPDATE, DELETE, LOCK,
QUERY va DISCOVERY trén cic feature dia ly va phi dia ly su dung giao thirc HTTP.

4. NOI DUNG NGHIEN CUU
4.1. Mo hinh dich vu MiroGIS

XMI,

oF

=

Céc hé thong thong tin
Hinh 1: M& hinh tong thé dich vu MicroGIS
Hinh 1 mé ta kién tric tong thé dich vu MicroGIS, mé hinh gdm 5 thanh phan dam nhiém
céc cOng viéc sau:
(1) Xay dung dich vu WFS theo chuan OpenGIS. Dir liéu ctia géi nay chu yéu tuong
tac voi co s¢ dit liéu khong gian.

MicroGIS

@ Weh

rerlte )

(2) Chui yéu tap trung vao phén tich cdc yéu ciu twong tic giita dich vu WES va céc
phén hé khac (Lida, mo6 phong, thuy san,...).

(3) Tap trung vao phan tich dir liu tuong tac gitta phan hé WES véi cdc phan hé khac
(Lda, m6 phdng, thuy san,...).

(4) Tich hop noi dung tir 1 dén 3 nhim tao ra hé théng hoan thién (Microgis) c¢6 kha
nang tuong tic voi cac phan hé khac (Lda, md phong, thuy san,...).

(5) Xay dung cong cu tim kiém va hién thi ban d6 trén web cho phép ngudi ding c6
thé xem ban dd va cdc hién trang dich bénh tir phan hé Lda, md phong, thuy
san,... theo khong gian va thoi gian.

4.2. Mo hinh tong thé dich vu WFS
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Hinh 2 m ta chi tiét cdc thanh phin tham gia va ndi két ciia dich vu WFS. Trong d6
client két néi va 1iy dir liéu thong qua HTTP Get/Post, két qua d4p g yéu cau cua dich
vu cho mot client 1a tap GML, tp nay chira cdc thong tin lién quan dén viing dit liéu thoa
yéu cau cua client. Cc két ndi tir WFS dén cdc database khong phan biét khoan céch dia
ly. Diéu luu y trong mo hinh 12 client phai ¢6 kha ning phén tich tip GML dya trén dic ta
GML Schema va hd trg hién thi dit liéu vector.

i
|

WFS GML

Post/Get

:

JDBC

<+“—>

J

Spatial Data

Hinh 2: M6 hinh dich vu WFS
4.2.1. GetCapabilities
Qua trinh x1r Iy GetCapabilities (hinh 3) dugc thuc hién theo th ty sau:

(1) Parser: nhén va phan tich yéu cau tir Client. Sau khi nhan va phan tich yéu cau, néu
yéu cau dugc xdc dinh la GetCapabilities thi 16p Parser chuyén yéu cau nay dén lop
Processor.

(2) Processor: nhan yéu cau tir Parser, do yéu cau GetCapabilities lién quan dén viéc mo
ta thong tin vé dich vu WFS nén 16p Processor thuc hién goi 16p Reader d€ doc thong tin.
(3) Reader: nhan yéu ciu tir Processor, thuc hién doc thong tin tur hai tap tin WFSInfo.xml
va Config.xml theo yéu cau cua Processor. Cau tric WFSInfo.xml va Config.xml dugc
md ta phu luc 2.

(2) Processor: nhan két qua tir 16p Reader va chuyén thong tin nay sang 16p Wrapper.

(4) Wrapper: nhan thong tin tr Processor va thyc hién Q6ng g6i dir liéu theo dinh dang
XML dya trén XML Schema da duogc dac ta, sau d6 tra két qua vé Client.
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o Mo hinh xit Iy

Request

@ Parser

XML Schema

v

A

A

@ Processor

A
@ Wrapper

Khoa CNTT&TT - DHCT

XML

»
»

A

\ 4

@ Reader
WEFSInfo.xml Config.xml

Hinh 3: M6 hinh xir ly GetCapabilities

4.2.2. GetDescribeFeatureType

Response

Qua trinh x1r Iy GetDescribeFeatureType (hinh 4) dugc thyc hién nhu sau:

(1) Parser: nhan va phan tich yéu cau tir Client, néu yeu cau dugc xdc dinh la
GetDescribeFeatureType thi 16p Parser chuyen yéu cau nay dén 16p Processor.

(2) Processor: nhan yéu cau tir 16p Parser, néu yéu cau la GetDescribeFeatureType thi 16p
Processor s& thuc hién goi 16p Reader dé doc cic thong tin vé FeatureType.

(3) Reader: nhin yéu cau tir 16p Processor, doc cdc thong tin theo yéu ciu cua 16p

Processor. Sau khi doc xong goi lai thong tin cho 16p Processor.

(2) Processor: nhan két qua tr 16p Reader sau d6 thuc hién két ndi dén co sé dir liéu
khong gian théng qua DataProvider. Sau khi nhin dugc thong tin vé cdu tric cia
FeatureType 16p Processor s& chuyén théng tin d6 qua 16p Wrapper.

(5) Wrapper: nhan théng tin tir 16p Processor sau d6 déng g6i theo dic ta va goi két qua

vé Client.
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o Mo hinh xur ly

Request

A\ 4
@ Parser XML Schema

Y Response

Proc;:ssor Wrapper >
©, (5) Wrapp

A
' \ @ Reader

@ Data Provider .
Config.x

S

Spatial

Hinh 4: M6 hinh xur Iy GetDescribeFeatureType
4.2.3. GetFeature

Request
A4
@ Parser GML Schema
y
4 A
@ Processor ‘@ Wrapper Response
A A
y \
@ Filter Parser @ Reader

A

A 4
@Data Provider Config.xml

A

.

Spatial Data

Hinh 5: M6 hinh xtr 1y GetFeature
(1) Parser: nhan va phéan tich yéu cau tu Client, néu yéu cau dugc xac dinh la GetFeature
thi 16p Parser chuyén yéu cau nay dén 16p Processor.
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(2) Processor: nhan yéu clu tur 16p Parser, néu yeu cau duoc xdc dinh 1a GetFeature 16p
Processor s& thuc hién goi 16p Reader dé kiém tra théng tin vé FeatureType.

(3) Reader: nh@n thong tin tur 16p Processor va thyc hién klem tra thong tin do 16p
Processor yéu cau. Sau khi kiém tra 16p Reader sé tra thong tin vé cho 16p Processor.

(2) Processor: khi nhan dugc thong tin tir 16p Reader, 16p Processor chuyén yéu cau tir
client sang 16p Filter Parser.

(4) Filter Parser: nhan yéu céu tir 16p Processor, chuyén cdc yéu cau tir Client sang SQL
Query va chuyen két qua vé cho 16p Processor.

(2) Processor: tong hop két qua tra vé tir 2 16p Reader va Filter Parser goi dén 16p Data
Provider.

(5) Data Provider: nhan yéu ciu tur 16p Processor va thuc hi¢n léy thdng tin tir co so di
liéu khong gian theo yéu cau dong thoi tra két qua vé 16p Processor.

(2) Processor: nhan két qua tir 16p Data Provider va goi két qua d6 dén 16p Wrapper.

(6) Wrapper: nhan thong tin tr 16p Processor va thuc hién déng goi dir li¢u theo GML
Schema va tra két qua vé Client.

4.3. Mo hinh két hop

M5 hinh (hinh 6) phian h¢ WES két hop véi cic phan hé khic théng qua dich vu web.

— > MicroGIS

Web Services

Cic hé thong thong tin
Hinh 6: M hinh két hop
o Chi tiét m6 hinh két hop

Céc thanh phan trong mé hinh két hop

Parser: phan tich cac yéu cau dé diéu hudng viéc xir 1y.

IGIS: nhan yéu cau lay dir li€u (dir liéu khong gian) tir g6i Combined hodc Parser.
Combined: nhan yéu céu tir Parser, diéu hudng xtr Iy cho hai 01 ISER va IGIS.

ISER: nhdn yéu cau tir g6i Combined lién quan dén viéc giao tiép véi dich vu web.
Wrapper: nhan dit liéu tir IGIS hodc Combined déng géi dit liéu theo chuan OpenGIS.
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l Reane MicroGIS

®‘ Config. XML
Parser

Combined @ i

A

» Wrapper Response
—»
( ©
=S, ©
----- »>
ISER 1GI
S
A 2 A
vy
@
WebServices Spatial data

Hinh 7: Chi tiét mo hinh két hop

44. Két qua nghién ciru

MICROGISVI.1

Map
Layers +
Hién ﬂ'ar.\g san xust =i
Ngay: | 10/11/2010 (]
Tinh: | ng Thip b
Loai: | Ray nau ~ -

N X A
Ving nhiém ray
] !
% | -~

M8 phing

+'.
Bing mau =L -

Hinh 8: Két noi véi phdan hé Hién trang san xudt

Hinh 8 thé hién dit liéu vé tinh hinh nhiém Ray tai tinh Dong Thép theo thoi gian Ray
(murc mau thé hién mirc d6 nhiém), két qua trén 1a qua trinh noi k&t dit liéu thong qua dich
vu da xay dyng véi phan hé Hién trang san xuat.
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MICROGIS VI.1

Layers +
Hin trang sén xust + % N X A
washing = Ving nhiém ray
chon: | kich ban 1 M
Tilé chét: | 3.5
86 ngdy: | 120

Tae g gid: | 30 », 4
Hudng gié: | Tay bic ~
Ngay xem: | ag] ]

Thong s6 md phong

Hinh 9: Két ndi véi phan h¢ mé phéng

Hinh 9 thé hién dit liéu vé ving nhiém Ray (mirc mau thé hién mic do nhidm) dua trén
céc thong so do ngudi dung nhdp vao, két qua trén 1a qua trinh giao tiép gitta hé thong da
xay dung v&i phan hé M6 phong.

5. KET LUAN VA HUONG PHAT TRIEN
5.1. Kétluan

Trong nghién ciru ndy, ching t6i dd xay dung dich vu WES theo chuan OpenGIS.

Phan tich, xdc dinh giai phap bao gdm vé ky thuat va ndi dung cho dich vu web da xay
dyng tuong tic v6i cic hé thong thong tin khéc.

Xay dung cong cu trén nén web cho phép tuong tic, xem va tim kiém thong tin trén ban
d6 (MicroGIS Client).

Dinh nghia dugc chuan tuong tic cho phép xay dung cic WebServices theo kién tric quy
dinh nham ting cuvong kha niang ndi két véi dich vu WebGIS.

5.2. Huéng phat trién

MicroGIS chi hd trg Basic WFS can xdy duyng thém Xlink WES va Transaction WFS.

Déi v6i tip GML qud 16n lam hiéu xudt thyc thi rt cham.Can cai thién toc d6 thyc thi ca
hai phia client va server. C6 thé giai quyét theo dé xuat sau: Loai bo cc dudng bién triing
nhau (TS. L& Quyét Thing) va Téch dit liéu tir cAu trisc va gom cum dir lidu theo ngit
nghia (Qingting Wei; Jihong Guan).

Xay dung co ché thiét 1ap hang chd ddi voi trudng hop sb Iugt truy cip vao hé thong qué
lon.

Can cai tién giai phdp ndi két dit liéu phi dia Iy mém déo hon.

Can nghién ctru cch thic luu trit két qua md phong dé ngudi ding c6 thé xem két qua
mo phong trén ban dd mot cach lién tuc theo chudi ngdy md phong.
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XAY DUNG HE THONG TRUYEN DU LIEU VA PIEU KHIEN HIEN
THI TU XA QUA HE THONG MANG PIEN THOAI DI PONG

Lam Chi Nguyén, Thdi Minh Tudn, Poan Hoa Minh
Khoa Cong nghé thong tin va Truyén thong, truong Dai hoc Can tho

ABSTRACT

The model wireless connection (WIFI, GPRS, Internet, GSM, ...) have demonstrated the
technological superiority of the control device or remote computer. In particular, the transfer
protocol can be used TCP / IP or other protocols of each system. The contents of this paper we
present a model for remote control a computer or a device via SMS of telecommunications
services. We have applied this model to the data transmission system and remote displays media
data.

Key words:Wifi, SMS, GRRS, TCP/IP, Remote control, computer

TOM TAT
Cdc md hinh néi két khong day (WIFI, GPRS, Internet,GMS,...) da chung to du*o’c wu thé trong
cong nghé dleu khién thiét bi hodc mdy tinh tir xa. Trong do, giao thiic truyen tin hiéu dwoc sir
dung co thé la TCP/IP hodc cdc giao thirc riéng biét cua tung h¢ thong Trong ngi dung bai bdo
nay ching t6i trinh bay mgt mo hinh diéu khién mdy tinh tur xa thong qua hé thong tin nhdn SMS
cua nha cung cap dich vu vién thong. Chiing téi da dp dung mo hinh nay cho hé thong truyen dir
liéu va hién thi thong tin tur xa.

1 MO PAU:

Trong bdi canh dién thoai di dong théng minh (smart phone), mdy tinh bang (tablet
computer), nhu mgt mdy vi tinh thu nho, c6 xu hudng chiém linh thi trudng voi gid thanh
thap dan va c6 nhiéu ung dung ngay cang phong phud. Cung voi viéc xuat hién ngay cang
nhiéu thiét bi c6 tinh di dong va truyén dan khong day, thu phat theo cong ngh¢ hong
ngoai, bluetooth, wifi,... da tao nén sy da dang vé cac dang thuc két ndi hé thong mang.

Dé giai quyét nhu cau dung lwong nhé cua thiét bi di dong, cic hing san xuat thyc hién
cong nghé bo nhd roi, nhu thé nhé, va cong nghé nay di phat trién mot cach manh mé.
V6i kha nang Iuu trir cta cdc thiét bi di dong ngay cang cao va bing thong duong truyén
khong day ting ddng ké di cho phép truyén tai dir liéu da phuong tién (dm thanh va hinh
anh) v6i chét lugng cao.

Twr d6 ndy sinh cac yéu cau sau:

- Nghién ctru mt céch toan dién cdc ky thuét két nbi mang khong day va di dong
cling nhu cac glal phap truyén tai dir liu da phuong tién nhim xay dyng cic mod
hinh két ndi tot nhat trong céc diéu kién cu thé.

- Nghién ctru cdc mé hinh truyén tai dir ligu trén cdc he thong mang khong day va
di dong nham giam thiéu luu lugng truyén tai dir ligu, nhim lam tang téc do truy
cap ciing nhu ting hiéu qua kinh té trong trién khai str dung céc thiét bi c6 tinh di
dong.
Bai viét nay trinh bay noi dung va két qua nghién ciru cdc mo hinh ndi két giira dién thoai
di dong va mdy tinh nhdm diéu khién hién thi dit liéu da phuong tién tir xa. Pay ciing la
mot vin dé mang tinh thyc té trong cong nghé quang cdo va gidm st tir xa.
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2 NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1

2.2

Mo hinh chung

Diéu khién mdy tinh tir xa bang dién thoai di dong thong qua mang mdy tinh va
st dyung cdc giao thirc TCP/IP 1a mot giai phap dugc str dung phd bién hién. Tuy
nhién qu4 trinh két n6i mdy tinh s€ phu thudc vao ha tang mang gitta may didu
khién va mdy bi diéu khién. Vi vay, chiing t6i dé xuat mot hé thdng cho phép
nguoi ding ¢ thé didu khién thiét bi hodc mdy tinh tir xa thong qua dich vu
SMS ciia mang vién théng. Hé théng hoat dong theo md hinh Client-Server,
trong d6 Client (di¢n thoai di dong) va Server (mdy tinh + GSM modem) trao
d6i thong tin qua céc tin nhin SMS.

Tin nhén theo cl phap

Dién thoai di déng

May tinh diéu khién tir xa

Hinh 1: M hinh hé théng két ni

Theo md hinh nay, céc thiét bi tbi thiéu can c6:

® Pién thoai di dong

e GPRS modem

e Mady tinh diéu khién tir xa

e Sim dién thoai ctia nha cung cap dich vu vién thong
Mady tinh dugc diéu khién tir xa thong qua mot tdp hop céc ci phdp tin nhan cho
trude, cd thé goi la mot bd giao thirc dugc quy dinh cho h¢ thong nay.

Giao thire lam viéc gitra Client va Server

bé yéu cau server thuc hién cong viéc nao do6, client s€ gbi dén server cdc 1énh
(tin nhian SMS), dong thoi server khi tiép nhan tin nhin va thuc hién yéu ciu
twong ng s& ¢6 tin nhin phan hodi cho client. Vi ndi két giita client va server
khong duy tri lién tuc cho nén céc tic vu yéu cau giira hai bén can don gian,
ngin gon trdnh duy tri trang thdi ndi két qua lau. Ching t6i d& xuat mot s6 quy
tac tao ra cti phdp cau 1énh diéu khién bang SMS nhu sau :

2.2.1 Cii phdp géi tin nhn tir client :

Céc tin nhan diéu khién tir client ¢6 thé chira cling lic nhiéu cAu 1énh. Mdi cAu
1¢nh trén mdt dong. Ci phdp céu Iénh dugc mod ta nhu sau:

| <Caulégnh> | 01 Khoang tring | Tham s6 cho céu Iénh néu c6 |

Nguoi ¢6 thé soan tin nhin tryc tiép bang dién thoai, hodc goi tin nhin thong
quan mot giao di€n do hoa trén dién thoai ctia minh.

2.2.2 Cii phdp tin nhin tir server:
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cung cdp thong tin cho client.

e Tin nhdn phan h6i gdm ¢6 03 trudng hop:



H{i nghi téng két 5 nam NCKH & Pao tao Khoa CNTT&TT - PHCT

o Yéu céu dugc chép nhan
o Yéu cau bj tir chdi
o Yéu cau sai ci php
Cu phép céu lénh dugc mo ta nhu sau:

| <Phan héi> | 01 Khoang tring | Ghi chii

e Tin nhidn cung cip thong tin,
Cu phép céu lénh dugc mo ta nhu sau:

<Loai thong tin> 01 Khoang trang Cac thong tin dinh kém, céich
nhau bang dau |

2.3 Tién trinh thyc hién mét yéu ciu :
e Phia client : soan tin nhan theo cui phdp gdi dén so di¢n thoai cua Server
e Phia Server khi nhén dugc tin nhan s¢ xi 1y theo luu d6 giai thuat sau:

E T

Ouput
Accepted

—

SMS
F F
Ouput Ouput
Error denied EiEaete
SMS SMS command

Ouput
infomation
SMS

Hinh 2: Luu d6 giai thuét xir I tin nhin ¢ phia Server

3 KET QUA

Tir md hinh duoc dé xuit ¢ phén trén, ching tdi da thiét ké mot mo hinh diéu khién hién
thi thong da phuong ti¢n tir xa thong qua h¢ thong SMS.

Vién théng

Signal Cable
U L= Serial cable May tinh tir xa

»
N
333

R

bién thoai di déng GPRS modem

Man hinh Pién thi
Hinh 3: M6 hinh hé théng diéu khién hién thi thong tin tir xa

3.1.1 Cdc chirc ning ciia hé théng:
Client: (dién thoai di dong)
e  Xem danh sich céc tap tin c6 thé hién thi trén server.

e Xem thong tin tap tin dang dugc hién thi trén server.
e Yéu cau server hi€n thi mgt tap tin ¢6 trong danh séach.

Server: (may tinh + GSM modem)

e Nhén cic yéu cau tu client.
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e Tra l0i cdc ydu cau cua client.
e Thuc thi cdc yéu tur client néu yéu cau hgp I€.
3.1.2 Giao thirc lam viéc giva Client va Server:
Client:
bé yeu cau server thuc hién cong viéc nao do, client s¢ gdi dén server cdc 1énh (tin nhin
SMS) sau:
+ Yéu cau server géi danh sich céc file c6 thé thyc thi.
LIST
+ Yeéu cau server goi thong tin file dang thyc thi
INFO
+ Y&u cau server tam dung file dang thuc thi.
STOP
+ Yéu cau server thuc thi file c6 tén <filename>, ci phdp cau 1énh dugc md ta nhu
sau:

| PLAY | 01 Khoang trang | filename |

Server:
Khi nhén dugc yéu cau cua Client, Server s€ tra 161 bang cac 1énh sau:

+ Yéu cau bi tir chdi, , cd phép cau 1énh dugc mo ta nhu sau:

DE | 01 Khoang tring | Ghi ch

+ Y@u cau sai ct phép, , ci phdp cau 1énh dugc md ta nhu sau:

ER |01 Khoang tring | Ghi chi

+ Yéu cau dugc chép thuan, , cd phdp cau 1énh dugc mo ta nhu sau:

OK | 01 Khoang tring | Ghi ch

+ Thong tin tap tin dang dugc thyc thi, , cd phdp cau 1énh dugc mo6 ta nhu sau:

FI |01 Kytul Tén tép tin 01 Ky tu Dung luogng tép tin

+ Danh sach tap tin dang dugc server quan ly, , ci phdp cau 1énh dugc mo ta nhu sau:

| LI

| 01 Khoang tring  [01 Kyty$ |Téntiptinl |01 Kytw$ [Téntdptin2 | ...

M5 hinh mot phién giao dich thanh cong
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LIST
=Request——
. ‘________._-—Respunse—77’

‘ LIST file1. mpg$file2.mpg$file3.mpg ‘

PLAY filename.mpg

equest._._________________-_.
‘OK Your file is playedlx/’,‘
X

*_———)’Rasponsa

STOP ‘

\"4;;:9 st

—_—
@ ‘ OK Your file is stopped‘
Q —— e,

Response

Hinh 4: Giao thirc truyén phién giao dich thanh céng
MO hinh m¢t phién giao dich khong thanh cong.

request &

response

DE ‘your phone humber is denied

LIST

——request
response

ER Directory is empty

STOF’

—request
0° response

ER “There is not playing file

Hinh 5: Giao thirc truyén phién giao dich khéng thanh cong
3.1.3 Phin mém phia mdy tinh tir xa

G6i nhén tin nhin thong qua GPRS/GSM modem:

GPRS/GSM modem 1a mot thiét bj truyén dan khong ddy c6 thé lam viéc véi mang vién
thong. N6 ¢6 chiic ning gidng nhu mot modem quay s0 (dial-up modem). GPRS/GSM
modem g&i nhan thong tin thong qua séng vo tuyén ciia hé théng vién thong. GPRS/GSM
modem duoc lap dit tai mdy tinh tir xa nhu 12 mot thét bi ngoai vi théng qua cdc cong
giao tiép: PC Card, PCMCIA Card, COM, USB. Gidng nhu dién thoai di dong
GPRS/GSM modem can ¢6 the SIM cua nha cung cap dich vu V1en thong dé c6 thé sir
dung cdc dich vy truyén dan thong tin trén céc tan s cia cong ty vién thong.
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Trén mdy tinh, ching ta su dyng tap hop cdc cau lénh AT commands mo rong dé diéu
khién GPRS/GSM Modem. Vi tap 1énh AT m¢é rong nay ta cé thé thuc hién cic chuc
nang:

> Doc, viét, x04 cdc tin nhin SMS.

> Goi tin nhin SMS.

> Quan sét trang thai tin hiéu giao tiép (signal strength).
» Xem, viét, tim kiém danh ba duogc luu trén SIM.

GPRS Modem c6 thé diing dé truyén nhén tin nhian SMS véi tdc to trung binh khoang 30
tin nhdn trong 01 phiit, trong khi 6 GSM modem c6 thé xir Iy trung binh 6 dén 10 tin
nhin trong 01 phit. Vi vy, trong dé tai nay chiing t6i sir dung GPRS modem d¢ truyén
nhan tin nhin diéu khién SMS.

Két ndi véi GPRS modem

Thiét bi GPRS modem duoc gin két v6i mdy tinh thong qua cong USB, dé quan 1y va
lam viéc voi thiét bi nay chiing t6i sir dung géi phan mém Java communication API cia
Java cung cép.

Dé thyc hién diéu khién, giao tiép voi modem ching toi str dyng thong qua tap 1énh AT
mo rong. AT commands la mot tap 1énh dung dé diéu khién cdc modem quay s6 duoc mo
rong thém céc ciu 1énh dé c6 thé diéu khién cic GPRS/GSM modem. Chuong trinh giao
tiép dugc véi GPRS/GSM Modem sé& diéu khién modem thong qua goi nhan ting byte dir
liéu tai hai ludng thong tin (InputStream va OutputStream) ctia ndi két Serial_Connection
dén thiét bi.

Kién tric g6i phan mém DEMO trén may tinh tir xa
Trong phan mém chiing tdi sir dung cédc g6i thu vién ham ciia Java c6 san:
> Java communication API: la géi thu vién phuc vu cho céc ndi két véi cic cong
giao tiép ngoai vi: PCI, COM, LPT, USB...
> SMSLib: 12 géi thu vién phin mém ma nguén mé dugc phét trién bang ngdn ngit
java.
» Céac goi thu vién chuén cua JAVA: 1a céc g6i thu vién ham chuén duge hd trg boi
J2SE.
Céu tric bén trong ciia phan mém:

User Interface ]

[ Demo

Hinh 6: Ciu triic bén trong ciia phin mém

User Interface: Go6i giao dién UserInterface bao gom cac lop phyc vu viéc giao tiép voi
nguoi ding, giao tiép voi GPRS modem, giao tiép voi phan mém hién thi thong tin.
Trong géi UserInterface d6 cac 16p giao dién lan lugt :

» Mainform: la giao dién chinh ctia chuong trinh

> Form_Config Modem: 12 giao dién cho phép thirc hién cdu hinh néi két dén
modem

> Form_Config_Directory: 12 giao dién cho phép ciu hinh céc théng tin luu trit cuc
b va Iuu trir tir xa.

» Form_Status_Modem: la giao dién hién thi trang thdi géi nhan thong tin ctua
GPRS Modem, va céc diéu khién co ban ctia Modem.
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» Form_Status_Screen: la giao di¢n hién thi trang thai ctia chuong trinh hién thi, va
cac diéu khién co ban lién quan dén hién thi thong tin.

Hinh 7: Céac class tao giao dién ngwoi dung

ControllerAPI: 1a tap hop cdc 16p d6i tugng phuc vu cho cic chitc ning goi nhan tin
nhan SMS. Céc 16p duogc thiét ke trong géi Controller API:

Hinh 8: Cac class cua controller API

» Go6i SMS_APIL

v
v

v

v

> Serial_

Message: 1a 16p d6i tugng md ta vé mot tin nhin diéu khién

SMS_Client : 1a 16p ddi tuong goi nhan thong tin bang tin nhin SMS don
gian.

SMS_PDU_Client : 1a 16p dbi tugng gitp giai ma va ma héa tin nhan theo
dinh dang PDU (protocol description unit).

SMS_Service : 1a 16p d6i tuong thuong tryc dung dé quan ly GPSR
modem, luén lang nghe trén modem dé tiép nhan cdc tin nhan diéu khién
va gbi céc tin nhin tra 10i.

Connection: Lp d6i tugng quan 1y két ndi véi GPRS modem
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> Download_File: 12 16p d6i tugng phuc vu quan 1y file trén thu muc tir xa

» File_Tree_Model: 1a 16p d6i tugng cho md hinh thu muc céc file cuc bo theo dang
cay

» Decode_Command: 1a 16p d6i tuong thyc hién viéc dnh xa cdu 1énh nhan dugc tr
tin nhan thanh chuac nang thue hién trém may tinh va ngugc lai goi tin nhan két
qua ve dién thoai diéu khién.

Phin mém phia Client / thiét bi di dong

Trong md hinh hoat dong cta hé thong, nguoi dung ¢ thé tu soan thao tin nhin diéu
khién goi dén mdy tinh tir xa. Tuy nhie dé don gian héa thao téc diéu khién, ciing nhur
tranh sai s6t trong qud trinh soan thao tin nhin, chiing toi d phat trién mot phin mém
diéu khién tir xa trén dién thoai di dong. Phan Gng dung trén dién thoai di dong déng vai
trd client trong hé thong phan mém di dugc néu ¢ myc trén Chic ning ciia tmg dung 1a
cho phép nguoi diing dau cudi yéu cau thuc hién cic yéu cau diéu khién hé thong théng
qua giao di€n dd hoa trén dién thoai di dong.

Mot s6 16p (class) ciia giao dién ngudi ding:

Lép Screen: La l6p cha ctua cic 1op TextBox, Form, List, va Alert. Lép Screen dinh
nghia cdc thugc tinh va phuong thirc tong quét cho cic 16p trén. Thong thudng ta it khi
diéu khién sap xep cac thanh phan cta giao dién nguoi dung trén man hinh cua dién thoai
di dong. Viéc sap xép that sy phy thudc vao nha san xuat.

Lép TextBox: Cho phép nguoi dung nhdp va soan thao van ban. Lap trinh vién c6 thé
dinh nghia s ky tu t6i da, giéi han loai dir liéu nhap (s6 hoc, mat khau, email,...) va hiéu
chinh ndi dung cta textbox.

Ldp Alert: Alert hién thi mot man hinh pop-up trong mot khoang thoi gian. Thong
thuong Alert dugc ding dé canh bdo hay bdo 16i.Thoi gian hién thi ¢6 thé duoc thiét lap
boi ung dung. Alert ¢6 thé duoc gin cdc kiéu khac nhau (alarm, confirmation, error, info,
warning), cdc am thanh tuong tng s€ dugc phét ra.

Lép List: Lop List [a mot Screen chira danh sach cac lya chon chéng han nhu céc radio
button, Stringltem,... Nguoi dung c6 thé twong tic véi list

Lép Form: Lép Form 1a mot thanh phan hién thi cho phép chira nhiéu item trén cung mot
man hinh (giong nhu frame, panel trong 1ap trinh J2SE). Cé4c item c6 thé la DateField,
TextField, Imageltem, Stringltem, ChoiceGroup, ...

Trong tng dung chiing ta s& tao 16p MainList thira ké 16p List, chira danh sich cdc tap tin
c6 thé thao tic. Céc 16p OptionForm, DownloadForm thira ké 16p Form dé cho phép
ngudi ding nhap cic thong tin can thiét. Str dung 16p Alert dé hién cdc thong bdo ciia ing
dung cho ngudi dung.
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Connect to: winamiik avi

|D 1222977120 | nutifood.mpg
vinacafe wma

Port:
1234

Play
Stop

Infa
Download
Refresh

i

A

\‘ 0%0/" SZHZ /J \ &“& SZ{?E /J

Hinh 11: Mét s6 hinh dnh vé phin mém diéu khién trén di dong
Thuw vign ham API nhin tin (Wireless measaging API- WMA)

Bo API nhin tin khong ddy cua J2ME dugc dic ta trong JSR 120 (Java Specification
Request), cho phép ngudi dung goi va nhan céc tin nhin ~van ban hodac nhi phan ngan trén
két ndi khong diy. WMA duya trén khung két ni mang tong quét (GCF), dugc dinh nghia
trong dac tda CLDC (Connected Limited Device Configuration) cia J2ME. Céc tin nhin
dugc goi va nhan véi WMA dugc goi trén cac mang khong day cua dién thoai di dong va
céc thiét bi twong tu khéc, ¢6 thé 12 GPRS/GSM hay CDMA. WMA hd trg Short Message
Service (SMS), Multimedia Message Service (MMS) va Cell Broadcast Short Message
Service (CBS).

bé g61 hodc nhén tin nhin, ung dung trudc hét phai tao mot instance cua giao di¢n
MessageConnection, sit dung GCF connection factory. Mot dia chi URL chuyén cho
phuong thirc java.microedition.io.Connector.open() chi dinh giao thirc st dung (SMS,
MMS hoidc CBS), va sb dién thoai dich, céng, hodc ca hai.

Vi du chiing ta c6 mot s6 URL nhu sau:

sms://+840989570010
sms://+840989570010:1234
sms://:1234

cbs://:1234

URL trong hai dang dau tién mo két ndi client, ing dung két néi dén mot server
v6i dia chi thiét bi va cong chi dinh. Néu cong khong chi dinh, s& dung cong nhin tin mic
dinh cua ung dung Dang URL thit ba m&é mot két ndi server tren thiét bi, cho phép g
dung doi va hdi dép tin nhin dén tir cc thiét bi khic. Dang cudi ciing cho phép timg dung
ling nghe tin nhan broadcast tir nguoi diéu hanh mang.

Doan code minh hoa viéc tao ndi két va gdi mot SMS.

String address = "sms://" + mReceiver;
MessageConnection conn = (MessageConnection)

Connector .open (address) ;
TextMessage txtmessage = (TextMessage)conn

.newMessage (MessageConnection.TEXT_MESSAGE) ;
txtmessage.setAddress (address) ;
txtmessage.setPayloadText (msgString) ;
conn.send (txtmessage) ;

Nhu d3 miéu ta ¢ phan 2.3.1, giao tiép giita phan Ung dung client chay trén dién thoai di
d6ng va phan server duoc thuc hién qua céc tin nhin SMS. Bé d& dang quan 1y chuong
trinh, chiing ta s& tao ra 3 Thread: mot diing dé goi cic tin nhén toi server, mot ding dé
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nhan cic tin nhén tir server goi vé va thread chinh diing dé xir 1y céc sy kién thyc hién cdc
yéu cau cia nguoi dung. Trong tng dung ching ta s€ tao 10p Sender diung d¢ sinh ra
Thread géi tin nhin va cong viéc nhan tin nhin s& dugc thuc thi boi 1 Thread sinh ra boi
16p Main.

4 KET LUAN VA PE NGHI

Qua qud trinh thyc hién dé tai ching toi di kiém ching tinh kha thi ciia mé hinh diéu
khién mdy tinh tur xa.

Xay dyng thanh cong phan mém tng dung hd tro viéc truyén, nhan va hién thi thong tin
da phuong tién giita cdc thiét bi ¢6 tinh di dong voi nhau va gilta cdc thiét bi c6 tinh di
dong voi thiét bi hodc man hinh c¢b dinh theo md hinh két ndi mang khong day va di dong
d3 chon. Phan mém nay ¢6 céc tinh ning sau: truyen 1énh va dir liéu da phuong tién gitra
dién thoai di dong v6i PC; quan 1y, duyét hé thong tap tin trén PC, diéu khién mo tap tin
va hién thi tir xa bang dién thoai di dong.

Cin cir vao cic két qua dat duoc chiing t6i d& nghi md hinh diéu khién mdy tinh tir xa c6
thé dp dung trong thuc t€ nhu trong nhiéu linh vuc, sau day 1a mg s6 ung dung ti€u biéu:

v' Trong thong tin tuyén truyén va quang cdo: ghép cdc man hinh nho thanh mot
man hinh 16n theo yéu cau, theo ddi va thay dbi thong tin dugc hién thi trén cdc
man hinh 16n tir xa bang thiét bi di dong (dién thoai di dong).

v Diéu khién gid tir xa cho cdc "dong hd thdp" bang thiét b di dong.

v' Trong gidm sat va canh bdo: gidm sét tinh hinh & mot van phong, mot phan
xudng, mot cong trinh tir xa béng dién thoai di dong; theo doi tir xa dit li€u thu
thap tir cam bién; bdo dong, bdo trom;...

Trong dao tao:

v' Xay dyng mé hinh thi nghiém va cdc bai thyc hanh cho vé mang khong day va di
dong, vé lap trinh cho thiét bi di ddng cho sinh vién cac nganh Tin hoc va Dién tr
-Vién thong.

v' Lam co s& cho nhiéu dé tai luan vin t6t nghiép cho sinh vién cdc nganh Tin hoc
va Dién tir -Vién thong.

v' Lam co s& cho dé tai nghién ctru cap truong do sinh vién thyc hién, dé tai “Xay
dung mé hinh Ping ky mén hoc, tra ciru thong tin hoc tip bing tin nhin
SMS”.
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XU LY DU LIEU KHONG CAN BANG: TIEP CAN LAY MAU GIAM
KICH THUOC DU LIEU

Pham Xuén Hién', Bii Minh Qudnz, Huynh Xuan Hi_ép3

Tém tit

Trong bai viét nay, chiing toi trinh bay hai giai thudt ldy madu don gian(EasyEnsemble) va ldy
mdu can bang(BalanceCascade) aé phan logi a'u* lieu khong can bang Lay mau don gian la lay
mau tir mot $0 tdp con cua lop lon két hop voi tat ca cdc mau cua I6p nho va s dung giai thugt
AdaBoost dé huan luyén phan [op. Gidi thudt lay madu cdn bang la hudn luyén hoc mot cdc tudn
tw. Nghia la lay madu giong nhu gidi thudt lay mau don gian. Tuy nhién, ¢ moi budc lay mau,cdc
mau cua lop lon da duwoc phdn logi diing sé duoc logi bo ¢ cdc budc sau. Cd hai phwong phdp
ldy mdu thiee hién don gian va cé mikc can bang giam trong khi xdy dung mé hinh. Thuc nghiém
ddnh gid trén nhiéu tdp dit liéu c6 mirc cdn bcing khdc nhau. Két qua thyc nghiem trén hai
phuong phdp cho két qua cai thi¢n doi véi [6p nho. Khi tdp dir ligu khong can bang ¢ mikc cao,
kich thudc dit li¢u cia 6p nho rat it thi phuong phdp lay mdu can bang hiéu qua hon phuong
phdp ldy mdu don gidan.

Tir khoa: ldy mdu riit gon, phwong phdp lidy méu don gidn, phwong phdp liy méu khong can
bang, Gidi thudt Adaboost.

Title: Approach Under-Sampling for Imbalanced Data

Abstract
In this paper, we present two algorithms, called EasyEnsemble and BalanceCascade to classify
imbalanced data. EasyEnsemble samples several subsets from the majority class, add to
minority class and combines AdaBoost algorithm to train the classifier. BalanceCascade trains
the learners sequentially. Its sampling likes EasyEnsemble. Howerver, each step the majority
class examples which are correctly classified by the current trained learners are removed
from further consideration. Both sampling methods are simple to implement and balance while
reducing modeling. Experimental evaluation of multiple data sets have different balance.
Experimental results show that both methods improved predictive accuracy of positive minority.
When a dataset is highly imbalanced and the size of the minority class is very small,
BalanceCascade is more effective than EasyEnsemble.

Keywords: under-sampling, EasyEnsemble, BalanceCascade, Adaboost.
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1. GIOI THIEU

Cung voi sy hd trg ctia mdy tinh, khai thac dit lidu c6 thé cho ta glal phép thich hop
dé ra quyét dinh. Trong khai thic dit lidu, c6 hang loat tiép can may hoc hd trg dé ra quyét
dinh: C4.5[Quinlan, 1993], mang Bayes[Fridman & Goldszmidt, 1996], mdy hoc vector
hd tro[Vapnil, 1995],... Cac tiép can nay dugc ing dung thanh cong trong hau hét cic
linh vyc v& phan tich dir liéu, phan loai vin ban, phan loai gien, phin loai bénh,...Tuy
nhién, cidc ing dung thyc té dir lidu thu duge 1a cic tap di liéu khong can br?lng. Tap dtr
liéu khong cin bang 1a tp c6 sy phan phdi khong ddng déu nhau. Tap dir liu c6 chira
nhiéu thé hién (instance) & mot sb 16p, va c6 it thé hién & céc 16p con lai.

Hinh 1: Dir liéu khong cin bing

Dir lidu khong cin bang c6 cic 16p xap xi khdéng bang nhau, ti 1¢ dir liéu khong cin
bang gitra cdc 16p c6 thé 1én dén 1/100000 [Chawla et al., 2002]. Van dé khong cin bang
dtr liéu anh huong rét 16n dén viéc phan loai dit liéu, nhung cic giai thuat hoc co ban
khong quan tam den van dé nay, két qua phén loai thudng hudng vé 16p 16n. Nghia la cac
tiép can hoc truyén thong thuong phan loai sai v6i 16p nho, nhung trong thyc té 16p dir
lidu can quan tAm thudng c6 rat it thé hién. Ngoai ra trong khai phé dit liéu, viéc danh gid
thuat todn hoc theo céach truyén théng dua vao d¢ chinh xac phan loai (predictive
accuracy). P chinh xdc phan loai 14 ti 1é cdc mau trong tap kiém tra dugc phin loai ding
trén mo6 hinh nao d6. P chinh xac phan loai danh gia trén toan tép dir li€u, thuong du béo
khong tot d6i voi 16p nho. Cdc giai thudt nay ¢6 xu hudng gén nhin cho miu chua biét
nhén thudc 16p c6 s6 phan tu lorn va bo qua 16p nho. Vi céc giai thuét phan loai dir liu
nay thuong dua vao nguyén tic sb dong de gan nhén cho cidc mau chua xac dinh. Lép nho
c6 it thé hién, cho nén khé gan nhan. Diéu nay khong thich hop véi tap dit liéu khong can
bang ma ching ta quan tim dén 16p nhod. Gid phai tra cho phan loai sai ¢ 16p nho 1a rat
cao. Vi du trong tap dir liu khdng cin bang & mirc 99, giai thuat hoc co ban phan loai
chinh xdc dén 99%, nghia 1a hdu nhu cdc mau méi s& dugc phan loai ding & 16p da sb, va
ti 18 11 chi 1%, c6 thé cdc mau méi & 16p nhé ludn bi phan loai sai, lam mat tinh du dodn
ctia 16p nho[Liu et al., 2008]. Viéc phan loai sai & cic 16p nh6 thi ton nhiéu chi phi nhu
phan loai phat hién cic bénh hiém, bénh ung thu, phat hién gian 1an thé tin dung, spam
mail, ... Vi vdy, ta can quan tim dén viéc xdy dung md hinh trén tap dit liéu khong cin
bang sao cho phan loai t6t 16p c6 it thé hién. M6 hinh phén loai duoc xdy duyng nham cin
bang lai tap dir liéu, loai bo cic thé hién xem 12 nhiéu, bat thuong. Trong qua trinh phan
loai lam giam bot anh huong cua 16p khong can bang, giam chi phi. Két qua dat dugc Ia
phan loai tét 16p nho, 16p duoc quan tam. Dleu nay ciling dugc thuc hién boi cic tac gia
[Liu et al., 2008] v6i phuong phdp liy miu don gian(EasyEnsemble) va ldy mau cén
bﬁng(BalanceCascade) duoc viét bﬁng Matlab.

Phan tiép theo ctia bai viét nay duoc trinh bay nhu sau: phan 2 trinh bay ngin gon
vé cédch 1ay mau, giai thuat Adaboost, giai thuat 1dy mau don gian, giai thuat lay mau cin
bang. Phan 3 trinh bay cdc két qua thyc nghiém. Phan cudi trinh bay két luan va huéng
phat trién.
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2. CACH LAY MAU

Liy miu giam[Kubat & Matwin, 1997] 1a liy mau & 16p 16n, s6 mau dugc iy ra
¢6 thé bang v6i s6 miu cua 16p nho hay theo ti 16 1:2, 1:4,... Phuong phdp ldy mau lam
giam mirc khong cin bang giira lorp 16n va l6p nhé Tap dit liéu huan luyén dé xay dung
mo6 hinh giam murc khong can bang, phén loai tot hon cic phan tir thu¢e 16p nho do phan
10a1 dya trén nguyén tic sé dong bi pha v&. Ngoai ra, viéc 14y mau nay con 10a1 bo mot s
mau thudc 16p 16n nén qua trinh xay dung mé hinh phan loai ¢6 thoi gian ngin.

Mot sb tiép can ldy mau giam[Chawla et al., 2002] nhu: ldy mau ngau nhién trén
16p 16n cho dén khi s6 mau dugc 1ay bang véi s6 mau thudc 16p nho. Két hop sd mau nay
v6i s6 mau 16p nho xdy dyng mo hinh phén loai. Tiép can khic 1a str dung két hop lay
mau glam va lay mau ‘tang thém. Vi du: phan loai anh vét dau loang tir tap dir liéu khong
can bang véi phan bd 42(2%) anh c6 Vet dau loang va 2.471(98%) anh gidng nhu vay
nhung khong ¢6 vét dau loang, 100 mau dugc ldy tir phan anh c6 vét dau loang, va ly
100 mau ngau nhién tir tdp con lai, sau d6 hoc trén tap cin bang nay véi giai thuat cay
quyét dinh. Ket qua ti 18 16i & 16p nho 14% va 4% d6i voi 16p lon.

Liy mau giam la phuong phadp phd bién trong tiép can dir liéu khong cin bang
Nhleu thyc nghiém nghién ctu truée ddy chi ldy tap con trong tap dir lidu 16n, mot sd
mau trong tip dit liéu 16n bi bo qua trong qua trinh huén luyén, dir liéu trd nén cin bang
hon va thoi gian huin luyén tuong d6i nhanh. Tuy nhién, viéc ldy mau giam s& lam mat
dir lidu c6 chira thong tin hitu ich dé phan loai tot cho tap dif liéu khong can bang. Vi thé,
nhém tac gia da dua ra ¢é xuat nham khai thic hiéu qua tap dir liéu cho két qua phén loai
t6t va thoi gian thuc hién giai thudt tuong duong véi viéc 1dy mau giam 1a phuong phdp
lay mau don gian va phuong phép 1dy miu can bang[Liu et al., 2008].

Trong qué trinh xdy dyung giai thuat, phuong phap 1y mau di dé cap & trén c6 sir
dung phuong phép tap hop phan loai: AdaBoost

Giai thuat Adaboost (Adaptive Boosting) [Freund & Schapire, 1995] sinh ra tap
phan 16p va bau chon ching mot cdch tuan tu. Giai thuat Adaboost duy tri tdp trong sO
trén tap dir liéu huan luyén S va diéu chinh trong s sau m01 1an hoc phén 16p trén giai
thuat hoc co ban. C6 hai cich ma Adaboost str dung trong s6 dé xay dung tap huén luyén
moi S° ddi véi giai thudt hoc co ban. Boostmg bang cich 1iy mau, cic vi du dugc lay ra
tir tdp S v6i xdc sudt tuong ung voi trong s6. Cach thir hai la Boosting béng trong sd, cic
giai thudt hoc co ban trye tiép dam nhan trong 5O cua tap huan luyén. Toan bo tap huin
luyén S dugc gan trong sd. Muc dich 1a nham cyc tiéu 151 trén cdc phan phdi dau vao khic
nhau dé xay dyng mo hinh phan 16p c6 do chinh xdc cao.

Phuong phap lay mau giam duorc dé cap su dung Adaboost cach thir 2. Cho T lan
thir, tap huan luyén duoc gan trong sd Si, So, ...y St dugc sinh ra tuan tu va xdy dung T
phan 16p C;, C;, ..., Cr, su dung trong s6 bau chon dé phén lop C* cudi ciing. Trong sb
cua moi phan 16p phu thudc vao lan thuc hién trén tap huan luyén dung xay dung né. Luu
¥, néu ti 1& 16i ciia mod hinh hoc khong t6t hon dodn ngau nhién thi AdaBoost khong lam
viée.
Gi;ii thudt AdaBoost cho phadn lop nhi phdn:

Pdu vao:
1. Tép dir li€u: D= {(x;,y1), (X2,¥2),- - - XmsYm) }»
2. Giaithuathoc coso L,
3. Tsblanhoc

" Dy(i)=1/m % khoi tao phan phdi trong sd
" Fort=1toT:
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. ht = L(D, Dy); % huan luyén 16p yéu phan phdi D¢
. g=Pr_, Ih(x)#yl; %dodo 18i cua h,
. Néu ¢;>0.5 then break
1 1-¢ L 4 I
= o = Eln . % x4ac dinh trong so cua h,
St

iy =20 D, (i) { exp(—a,)if h(x)=y

z, | exp(@)if hx)#y,
— Dt (l) exp(—at yiht (xi ))
Z

'} % cap nhat phan phoi

% v6iZ, 1a hé s chudn héa
t

= end

Pau ra: H(x)= sign(z;atht(x))

Bang 1: Y nghia cac ky hi¢u trong giai thuat Adaboost

Ky hiéu | Y nghia

Khéng gian CéC thé hiéna X={(X1’YI)7 (XZ,YZ)’- .. (Xm’Ym)}

Tap cdc nhan, Y= {-1,+1}

S lan lap trong giai thuat

Tap dir li€u hoc, D=(x;,y;) (i=1, 2,... m)

-

Phén pho6i ma tap hoc tuan theo

Giai thuat hoc co s¢

AISHHCIEISI P

Mo hinh sau khi huin luyén tip D bang giai thuat L

I[.] Ham chi dinh, ¢6 gi4 tri 1a 1 néu biéu thirc trong d6 1a diing, nguoc lai
nhén gid tri 0.

Y tuong chinh cia giai thuét la duy tr1 phan phoi tap trong sO trén tap huan
luyén[Schapire, 1999]. Dt(i) la trong ¢ s6 ciia mau huén luyénio lan lap t. Gid tri khoi tao
ciia moOi mau bang nhau nhung ¢ mdi lan ldp trong s6 sé ting cho 16p yéu phan 16p sai,
nhim lyu y dén cdc mau khé nhan dang trong tap hudn luyén. Viéc hoc 16p yéu 1a tim gia
thuyét ht: X->{-1,+1}. Gia thuyét ciia 16p yéu tot duoc do boi 15i:

g=Pr_, Ih(x)#yl= > D)

ity (5%,

Gia thuyét H cudi cting 1a bau chon theo sé dong trong s6. Phin 16p nhi phén, ti 18
16i dy dodn phai nhé hon dy dodn ngiu nhién 1a 0.5, nghia 1a xac suit dodn ding phai tir
0.5 tré Ién.

Adaboost dé xdy dung, giai thuat khong c6 tham sO (ngoai trir vong lip T), né
khong doi hoi phai biét trudc gi01 han 16i vi thé né c6 thé két kop voi bat ky phuong thirc
de hoc 16p yéu. Giai thuat cho két ‘qua chinh xdc hon, cao hon dy dodn ngau nhién ¢ 16p
yéu thay vi giai thuat hoc duoc thiét ké c6 do chinh xdc trén toan tap.

Gidi thudt ldy méu don gian: Ti tap dir liéu huin luyén tao ra T tap con léy tur
16p chtra nhleu mau (16p 16n, lop negative, 16p am). Chon ngau nhién mot tap con két hop
v6i cdc mau thudc 16p c6 it mau ma ta can quan tim (I6p nho, 16p positive, 16p duong),
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huin luyén véi phuong phap tap hop c6 s6 1an lap 1a s;. Thyc hién cic budc trén T lan va
tong hop cidc mo hinh cho ra két qua phén loai.
Giai thuat lay mau don gian dugc trinh bay nhu sau:

Pau vao: ) N
1.  Tép huan luyén véi 16p nho (16p positive, 16p duong) cé6 P mau, 16p 16n (16p
negative, 16p 4m) c6 N mau (IPI<INI)
2. S6 lugng tap con T ldy miu tir 16p 1on N
3. S6lan lap s; dé huan luyén tap H; trong giai thuat AdaBoost.
Xur ly:

1. i=0

2. repeat

3. i=i+1

4. LAy mau ngiu nhién tap con Njtir tap N, (IN;l=IPI)

5. St dung P va N; dé hoc mo hinh H;, H; 12 gia thuyét hoc tir giai thuat
AdaBoost voi s6 1an ldp s, phan 16p yéu hj va trong sd twong duong Qi j,
ngudng cua phuong phdp phan loai tap hop 1a 6;

H,(x)= sgn[Za’l h(x) = Hj
J
6. Untili=T
Pau ra:

T S

H(x):sgn[z o, b, (x)- ZHJ

i=l  j=1

Phuong phép nay sinh ra T tip con. Pau ra cia tip con tha i 1a phan 16p H; véi
phan 16p yéu h; ;, h;; trich Xuét tir cdc dic trung cia phuong phap hoc tap hop, ajj 1a trong
s6 cia md hinh, 0; 1a ngudng ctia md hinh tap hop. Ni chtra nhiing thong tin khac nhau tur
tap hudn luyén cia lorp 16n N. Cuéi cling tong hop h; ; va tao thanh phan 16p tap hop. Pau
ra ciia giai thuat 1y mau don gian 12 tap hop cac m6 hinh don gian, trong giong nhu “tap
hop cua tép horp Két hop Boosting v6i chién hrorc gidng nhu bagging d6i v6i phan phdi
can bang. Nhiéu nghién ctru di ching mlnh rang Boosting giam bias trong khi bagglng
giam variance. Phuong phép nay sir dung mau phan loai dé nang tap Boosting va ldy mau
khong dua trén xdc suat. Cdc mau thudc 16p nho deu duoc dua vao mo hinh huin luyén.
Vi thé, khi tap c6 sy khong can bang cao hay s6 mau ctia 16p nhod cyc hiém thi nhitng mau
nay van duoc dua vao tap huan luyén dé xdy duyng mé hinh.

Gidi thudt ldy mdu can bang: Cau tric cia phuong phdp 1dy mau can bang gan
glong nhu phuong phép ldy mau don gian. Su khéc biét 1a phuong phap lay mau nay c6
su diéu chinh ngudng sao cho dat dén ti 18 161 va loai bod cdc mau phan loai ding thudc
16p 16n trong moi lan thue hién. Tép dir licu huén luyén & budc sau s€ chira tat ca cdc mau
thudc 16p nhd va cic mau trong tip 16m 16n di loai bé cdc mau duogc phan loai ding cla
md hinh trude. Cudi ciing, phin loai mau méi thudc 16p nho khi ching thudc 16p nho
trong tit ca md hinh H;. Giai thuat iy mau cén bang dugc trinh bay nhu sau:
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Pau vao: ) 3
1. Tap huan luyén véi 16p nho (16p positive) c6 P mau, 16p 16n (16p negative) co
N mau (IPI<INI)
2. S6 luong tap con T 1ay mau tir 16p 16n N
3. S6 1an ldp s; ¢é huan luyén tap H; trong giai thuat AdaBoost.

Xur ly:
1. i=0
Pl ; q
2. f=ra m , f1a ti cua cdc mau thudc 16p 16n phan vao 16p nho (fpr)
3. repeat
4. i=i+1
5. Lay mau ngau nhién tap con N; tir tap N, (INjl=IPl)
6.  Sirdung P va N; dé hoc, xdy dung duoc md hinh Hi, H; 1a gia thuyét hoc tir
giai thuat AdaBoost v4i sd 1an 1ap s;, phan 16p yéu h;; va trong sO ctia md
hinh la o5, ngudng ctia phuong phdp phén loai tap hop la 6;
7. Hi(x):sgn(ZaUhU(x) Hj
J=
Diéu chinh €, dé H(x) dat ti 1¢ 16i 1a f
9. Loai bo cdc mau phan 16p diing ctia 16p 1on.
10. Untili=T
Pau ra:

Si

=1 j=1

H(x):sgn(z o, h (x)— ZHJ

Khi xdy dyng md hinh 1dy mau cin bang dau vao la tap dir liéu khong cén bang
chira [Pl miu thudc 16p nho, INI mau thude 16p 16n. Tir 16p 16n tao ra tap con Ni c6 sd
phan tir bang voi s6 phan tir ciia 16p nho. Két hop tap con N; v6i cdc mau thude 16p nhod
dé xay dyng mo hinh phan loai tap hop va thuc hién T 1an 1y mau tir 16p 16n. Sau d6 thyc
hién diéu chinh ngudng sao cho phii hop v6i muc khong cin bang va loai bo cic miu
phan loai diing ctia 16p 16n dua trén ngudng. Cubi cting phin loai dir lidu dwa trén tap gid
tri ngudng cua cdc mod hinh.

3. KET QUA THU'C NGHIEM

Chung t6i da cai dat thuc nghiém bang ngdn ngl Java dé xay duyng md hinh phan
loai trén tap dur liéu khong can bang dya vao tiép can liy mau rit gon voi phuong phap
liy mau don gian, 1y miu can bang. Cic chirc ning dugc cai dat dé hd trg xay dung md
hinh nhu sau:

= EasyEnsemble: chiic ning liy mau don gian

= BalanceCascade: chiic ning 1dy mau cén bang

= Adaboost: chuc ndng xay dung tdp mo hinh

= AdjustFPRate: chirc ning diéu chinh ngudng

» Predict: chic ning du do4n mau
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» BoostData: chirc ning sinh mau

Trong qud trinh cai dat dé thuc nghiém chiing t6i da st dung mot s6 16p 6 san
trong thu vién weka: Instances, Classifier. Ching t6i st dung giai thuat hoc co s¢ J48
(C4.5 trong weka 12 J48) véi 40 ciy duoc xay dung. Chiing t6i ciing chi ¥ dén nghi thirc
kiém tra diing tap hoc va tap thur theo ti 1& 50:50. Tap dir liéu khong cin bang nhi phan
duogc chia 1am 2 phan bang nhau. Mot tap hoc ding dé xay dung mé hinh, tap kiém thir
duing dé phan loai dya trén md hinh di x4y dung.

Thuc nghiém sir dung tap dit liéu dau vao 1a cdc tap dit liéu khong cin bang thu
thap duogc tu [Blake et al.] c6 dang .ARFF.

Ching t6i tién hanh thyc nghiém trén 8 tap dir liéu duoc chon dé thyc nghiém.
Cac tap dir liéu nay co6 ti I¢ khdng can béng khac nhau. Cac tap dir liéu dugc trinh bay
theo trinh tu mirc khong cén bang ting.

Téntip | Mirc khong S the hi¢n —
S o I nghia
dir liéu can bang Lép dwong Lép 4m
Kiém tra sy séng con cia
Haberman 2.8 81 225 bénh nhan ung thy v
Cme 34 333 1140 quu Era st dung loai tranh
thai nao?
Pendigits 94 1055 9937 | Nhéan dang chir viét tay
Balance 11.8 49 576 | Diéu tra tim ly
Car 25.6 65 1663 | Béanh gid xe
Letter 26.2 734 19266 | Nhan dang phan loai ky tu
Ann 42.4 166 7034 | Bénh tuyén gidp
Page-blocks 194 28 5445 | Phan loai kh6i vin ban

Bang 2: Mo ta cac tap dir liéu

Thyc nghiém chia cac tap dit li€u thanh 2 kich ban dé phan tich danh gia tiép can
moéi dya trén mic khong cén bang va s mau cuia 16p nho trong tap dit liéu. Lya chon
phan tich 2 kich ban nay nham kiém chémg anh hudng cta phuong phéap liy mau don
gian, ldy mau cin béng dbi voi tap dir liéu c6 mirc khong can béng khac nhau tir thap dén
cao (mirc khong can bang t6i da dé thyc nghiém 1 194) va s phan tir caa 16p quan tam
rit nho (khoang 14 miu huén luyén). Png thoi kiém tra kha nang d4p ung cua tiép can
moéi ddi véi tap dir liéu c6 mirc khong cin bang cao va ¢6 sé mau cua 16p quan tdm rat
nho.

o Kich ban 1: thuc nghiém trén cic tap dir liéu c6 mirc khdong cian béng khac
nhau. Thyc nghiém nay nhim kiém tra kha ning anh huong cua tiép can doi
voi tap dit liéu c6 mirc khong cin bang cao.

o Kich ban 2: thyc nghiém trén cdc tap dit liéu khong can bang c6 sé mau & 16p
nho rat it. Thyc nghiém nay nham kiém tra kha ning dép g cia tiép can ddi
tap khong cin bang cao va s6 mau 16p nho rét it.

Cac budc thuc hién:

1. Chon cic tap c6 mirc khong can bang khac nhau.
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2. Mbi tap dit lidu gdc chia thanh 2 phan bang nhau diing dé huén luyén va kiém thir.

Str dung tap huan luyén dé xdy dung md hinh phan loai theo phuong phap ldy

mau don gian, 1y mau cin bang.

4. St dung tap kiém thir ¢é phan tich ddnh gia trén mo hinh da xay dung.

LAy gid tri trung binh trén 30 lan thyc nghiém va ghi nhan két qua dat duoc,

thong ké sb mau phan loai.

6. Cubi kich ban, v& d6 thi so sanh danh gia hai phuong phdp trén céc tap dit liéu
¢6 mirc khong cin bang khéc nhau véi giai thuat AdaBoost thong thuong.

Két qua kich ban 1:

w

e

So sanh két qua phan loai cta I&'p nhé khi ap dung cac phwong phap

600

5 /\ —e— PPIay méu don gian
«(O 400 z N

£ / —&— PP |4y mau can bang
‘$ 200 ./ PP tap hop

CMC Pendigits Letter Ann

Tap div liéu

Do thi 1: Két qua phéan loai trén céc tap dir liéu dwa trén mirc khong cin bing

Két qua kich ban 2:
Bing 3: Két qua phan loai ciia 16p nhé
A 152 TR PP lay mau PP lay mau &
L IDGULLT don giin cin bang PP tap hop
Haberman 0,685 0,693 0,4000
CMC 0,649 0,594 0,2874
Pendigits 0,994 0,992 0,9810
Balance 0,512 0,652 0,0800
Car 0,994 0,998 0,8125
Letter 0,98 0,955 0,8229
Ann 0,993 0,998 0,9398
Page Blocks 0,996 0,999 0,8571

1 ———— - ¥
0,9
0,8
0,7 PR .
0,6 1 —e— PPlay mau don gian

0,5 1 —=— PP |4y m&u can béng

PP tap hop

Do thi 2: So sinh dd chinh x4c ciia 16p nhé trén cic phwong phéap
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Thuc nghiém cho thay tiép can méi véi phuong phap 1iy mau don gian, 1dy mau
can bang ludn anh huong dén ti 16 phan bo cidc mau ¢ cac 16p khac nhau. P chinh xéc
cua tit ca cdc tap ludn dugc cai thién & tat ca céc truong hgp. Muc dd chinh xac cta 16p
nhé duogc cai thién hau nhu la nhu nhau & tat ca céc tap. Diéu nay dugc 1y giai 1a trong
tiép can moi da dua dir liéu cin bang dé xay dung md hinh don, va nhiéu mé hinh dugc
xly dung d¢ han ché viéc mét thong tin ctia 16p 16n khi thyc hién ldy mau rit gon.

Tém lai, d6i véi tap dit liéu khong can bang dp dung tiép can lay mau don gian va
liy mau can bang thi anh huong dén phan loai dir liéu, ching cho két qua tdt trén cic tap
thuc nghiém. Nghia 1a s6 miu dugc phan loai diing ting 1én dang ké d6i v6i 16p ¢6 it mau
dong thoi cung han ché phan loai sai cic mau & 16p 1on. Cic tap co s6 mau 1on thuong
phuorng phap ldy mau don gian hiéu qua hon hon phuorng phap ldy mau cén bang va ¢ so
mau du doan ding ¢ 16p quan tdm cao hon. Tuy nhién, dbi voi cdc tap co rat it mau thudc
16p quan tam thi phuorng phap liy mau cén bang cai thién cdc mau dugc phan 10a1 ding
thudc 16p nho. Dbi véi mot sO tap khong can bang, khi 4p dung phuong phép 1dy mau don
gian, phuong phép lay miu cin bang khong nhung cai thién do chinh xédc cua 16p nho ma
con cai thién do chinh xdc cua toan tap. Tat ca diéu nay cho thiy tiép cin méi mang lai
hi¢u qua tich cuc khi phén loai. Ca hai phuong phép lu6n cai th1en do chinh xdc cua 16p
nho trén tap dir liéu khong can bing va cho két qua phan loai 6n dinh. Pic biét, phuong
phap lay mau can bang c6 thé giai quyét van dé dir liéu khong cn bang & miic cao va sd
mau ciia 16p nho cyc hiém.

4. KET LUAN VA HUONG PHAT TRIEN

Trong bai bdo nay, chung toi da trinh bay va thuc nghiém phuong phap lay mau
don gian va phuong phép lay mau can bang trén tap dir liéu khong can bang. Liy mau
giam lam thay doi sy phan phdi cdc mau giita cac 16p. Su thay ddi ¢6 xu hudng di chuyén
cdc mau bi phan loai sai & cdc md hinh trude vé 16p diing ctia n. Két qua 1am giam ti 1¢
16i va ting ti 1é phan loai diing ctia 16p nhé.

Cac tap dir liéu khong can bang trong tiép can nay duoc xem nhu tap dir liéu nhi
phén (Lép quan tam ¢6 it mau dugc xem nhu 16p duong, cdc 16p con lai la 16p am). Tuy
nhién trong thyc té, ngudi ta quan tam dén nhiéu 16p c6 it mau thi t1ep can nay bi han ché.
Dé dp dung phuong phép 1dy mau rit gon nay rong rai chiing ta can cai thién tiép can ldy
mau riit gon trén tap dir liéu da 16p.

Ngoai ra, phuong phap lay mau nay sir dung trong sO dé phén loai cdc mau 1a nhur
nhau nhung mdi mau mang thong tin khic nhau va thé hién cdc dic trung khic nhau, viéc
gan trong so6 bang nhau 12 khong phu hop, khong néi lén duge muc d6 quan tim ddi voi
cac mau. Vi vay, ching toi dé xuat mot phuong phap mai 601 voi dir liéu khong can bang
1a két hop 1dy mau rit gon véi trong sé khéc nhau giira cic mau.
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PANH GIA CHAT LUQNG MAU TUAN TU TUONG TAC
DUA TREN HUONG TIEP CAN MANG BAYES

Tran Minh Tdnl, Huynh Xudn Hiép], Julien Blanchard®
ABSTRACT

Event sequences data have been involved in almost every aspect of social activities such as data
about calling log, stock market, telecommunication network, ect. The mining of sequences data
aiming at filtering the essential knowledge to support experts in forecasting, decision support
systems is of great significance. The process of mining serial episode can result in expected
samples as well as redundant valueless ones. In this paper, we suggest a new approach to
interactive serial episode and use interestingness/quality measures on Bayesian Networks to
determine quality of serial episode to extract the useful knowledge. Experiments on
environmental data has proved initial positive results from this approach.

Keywords: serial episode, serial episode rule, interestingness/quality measures, Bayesian
Networks.

TOM TAT

Dit lidu tuan ti thuong xudt hién rat nhzéu trong doi sdng xa hoi nhur dit liéu Vé cdc cude goi dién
thoai, thi truong chumg khodn, h¢ thong vién thong,...Khai thdc dit liéu tuan tw véi muc dich trich
loc tri thitc dé ho trg cho cdc chuyén gia umg dung trong cdc hé thong dy bdo, hé tro ra quyet
dinh,...1a diéu rat quan trong. Qud trinh khai thac mau tuan tir c6 thé dat dioc cdc mau mong
doi, nhung ciing 6 nhing madu khong can thiét. Trong bai viét nay ching toi dé xudt mot tiép cdn
moi trén co s¢ tzep cdn madu tudn ty tuong tdc va sw dung cdc do do chat luong/loi ich dua trén
mang bayesian dé xdc dinh chdt lwong cia mdu tuan tw nham trich xudt cdc tri thirc cé ich. Cdc
thuc nghiém trén dit liéu vé moi truong da cho thay nhiing két qua kha quan ban dau tir tlep cdn
nay.

Tir khéa: mau tudn tw, ludt tuén tw, dé do loi ich/chdt liwong, mang Bayes.

1 GIOI THIEU

Trong xa hoi ngay nay, c6 rat nhiéu thong tin dugc Iuu trit theo dang chudi céc
su kién xdy ra theo thtr tuy thoi gian goi la dit ligu tuan tu (H. Mannila, et al., 1997).
Tuy theo cdc linh vuc khic nhau ma dit liéu s€ dugc luu tritr khac nhau. Trong cudc
song hang ngay c6 nhiéu van dé lién quan voi nhau, ciing nhu cong viéc nay lai
anh hudng tdi cong viée khéc, hay su kién da xdy ra s€ kéo theo sy kién khéc XUAt
hién. Viéc tién dodn mot su viéc khéc s& xay ra néu nhu biét dugc mot su viée da
xay ra ¢ hién tai, d6 1a diéu mong mudn ciia con ngudi. Mot bac si néu biét 5 tién
sir bénh trong ctia bénh nhan thi s& d& dang chuan dodn bénh va dua ra cich diéu
tri cling nhu giai phap phong bénh thich hop hon cho bénh nhén cua minh. Hién
nay, néu ta nam bat duoc qui luat thay d6i ctia khi hau theo tirng viing mién khac
nhau, thi ta ciing dé dang dua ra nhimg chién lugc dé tng phé va gitip cho céc vu
mila ciing tot hon. ..

Hau hét nhitng van dé dugc trinh bay ¢ trén déu hudng dén muc tiéu mubn tim
ra mot qui luat mang tinh pho bién hién nay. Vi¢c xdc dinh duogc tri thue tot nhat tur

! Khoa Cong Nghé Théng Tin & Truyén Thong — Truong Dai hoc Can Tho, Viét Nam
2 Pai hoc bach khoa Nantes, Cong hoa Phap
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dir liéu tuﬁn tur 12 van dé quan trong va duoc quan tim nhiéu trong cdc he thong hd
tro ra quyet dinh va du bdo. Myc tiéu cua khai thic dir liéu tuan ty 1a trich loc dugc
cdc mau tuan ty that sy tiém nang va mang tinh thyc tlen ing dung cao. Van dé
can duogc giai quyét 1a lam sao dé loai bo di nhirng mau tuan tu khong can thiét
(kém chat lwong), nén can c6 giai phap dé do chét lugng ctia mau tuan tu.

Trong bai viét nay ching toi dé xuat mot huong nghién clru moi voi viée s
dung cac do¢ do chat luong trén cdc miu tuan ty dya vao co so tiép cin mang
Bayes v6i cdc miu dugc hinh thanh véi kich thudce bién dong trong qua trinh
trong tic voi ngudi s dung. Cdc miu tuan tu dugc danh gid chat luong s& 1a
nhiing tri thirc tt hd trg qua trinh ra quyét dinh.

Bai viét dugc to chic thanh 6 phan. Phan thir nhat gi6i thiéu tinh cap thiét cla
viéc nghién ctru viée danh gia chét luong cdc mau. Phan thir hai trinh bay tiép can
vé dir liéu tuan tu dang twong tdc va mang Bayes. Phan th ba mo ta cdc phuong
phdp danh gid chat lrong mau tuan ty voi do do chat lwong hinh thanh trén co so
tiép can mang Bayes. Phan thir tu trinh bay khai quat hé thong da duogc cai dat dé
danh gid chat luong mau tuan tu do ching to1 xay dung. Phan thir nam trinh bay
céc két qua thuc nghiém vé danh gid chat lugng mau tuan tu. Phan cudi ciing dua
ra c4c két luan va huéng nghién ctru tiép theo.

2 DU LIEU TUAN TU TUONG TAC VA MANG BAYES
2.1 Chudi su kién
Cho mot chudi s trén tip cdc sy kién E, chudi s gom: (s,T,,T,), voi
<( 1,),(Ay1,),..(A,.1, )> 1a mot chudi cdc sy kién tuan tir hay 1a dit liéu tuan tu
(H. Mannila, et al., 1997) dugc sép xép theo thoi gian, 1}1 eE Vi= 1..n7 va ti <ty
Vi=1l..n-1. Cap (A;, t) 1a sy kién A xdy ra ¢ thoi diém i, T, 1a thoi diém bat dau
cﬁg chudi tuan tur va T, 1a thoi diém két thic chudi ttlﬁn tu; voi Ts< t; < T, (1a th(‘gi
diém sau thoi diém cua sy kién cu6i cung trong chudi). Hinh sau ddy moé ta chuoi
dir li€u tuan ty s= (s, 1, 17).
2 3

1 9
| |
| | |
A B A C D B ABU CAB B D C

Hinh 7: Chudi dit liéu tuin tw
2.2 MAiu tuin ty
Mot mau episode (H. Mannila, et al., 1997) 1a mot bd ba (V, <, g) v6i V 1a tap cic
ntt chtra céc sy kién, < 1a mdt quan hé trén V va dnh xa g: V — E la mét dnh xa
két hop gifra cdc nit véi cdc loai su kién. Kich thudc cia episode a 1a so su kién
xdy ra trong mau « . Episode o 1a tuan ty khi quan h¢ < ¢6 tha ty (vidy x<y
hay y<x, Vx,yeV).
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2.3 Luit tuan tw

Bén canh viéc khai thac cdc mau tuan tu pho bién tu chudi dir liéu tuan tu, thi
luat tuan tu cling rat quan trong, luat tuan tuy cling trong doi gidong mau tuan tu, nd
ho trg rat manh cho ing dung dé du bdo vé mot linh vyc nao doé.

Luat tuan ty ma ta quan tam la luat episode (H. Mannila, et al., 1997) : c¢6 dang la
B=7 véi B,y la cic mau tuan ty (serial episode) va S 1a mau con cila mau y

(B= ).

Xét v& mat do thi, thi biéu dién do thi cia S 14 d6 thi con caa dd thi y

OO 000

B
Hinh 8: Vi du vé luat tuén ty
2.4 MAu tudn ty twong tic

Trong qud trinh khai thic mAu episode, bén canh nhiing mau tiém nang thi c6
thé thu duoc nhitng mau it phd bién. Chang han nhu mot gidm ddc cong ty thuong
quan tdm dén théi quen cua cdc khach hang sau khi mua sita thi ho s& mua thém
duong, ca phé hay 1a mua dau ltra. Nhu vy hai mau tudn tu stralduonglca phé; siral
dau Itra thi mau tuan tw nio phd bién hon dé tir d6 cong ty c6 chién luoc kinh
doanh hang héa cho phii hop ? (sita tuong téc voi dudng, ci phé, dau Itra thé nao ?)
K¥ thuat khai thic mau episode theo huéng tiép can WINEPI hay MINEPI (H.
Mannila, et al., 1997) s& sinh ra nhiing mﬁu phd bién, nhung dong thoi ciing sinh ra
nhimg mau bét thuong (vi du nhu mau banh mil xa bong). Do do, giai phap sinh
mau tuan ty ma cic sy kién trong mau ¢6 lién quan hay twong tac v6i nhau la can
thiét, nham muc dich sinh ra nhimg mau d4ng quan tdm, véi thoi gian khai thac
duoc rit ngan hon. K¥ thuét khai thic mau theo md hinh twong tic duogc dé xuat

nhu sau. Xét chudi dit liéu tuan ty nhu Hinh 9
2 B C Fx B c A B D

Hinh 9: Chudi tuin tw

Cho tham sb w=I, gid su can quan tam dén mau c6 chua su kién B. Nhu vay viéc
khai ph4 miu s& tim nhiing miu twong tic véi B, cu thé nhu 2 loai mau (*, B) va
(B, *). Theo Hinh 9 , nhitng mau tuan tu lién quan dén su kién B 1a: AB, v6i tg - ta
<w;BC, voitc-tg<w; BD,voitp - tg<w

Véi w = 1, thi mau AB xuét hién & ba lan trong chudi & cac vi tri (1,2); (5,6) va
(9,10). Tuong tng véi w=5, thi mau AB sé& xuét hién thém hai vi trf nita 1a (1,6) va
(5,10). Néu tiép tuc xét cidc miu tuong tic véi mau AB trong ctra so6 w =1, thi két
qua céc mau s& ¢ dang la (*, A, B) hodc (A, B, *), cu thé theo Hinh 9 s& ¢6 céc
mau twong tdc véi mau AB 13 : ABC, véi tc — ty < 2w; ABD, véi tp — ty <2w
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Viéc tim mau tuan ty tuong tic 1a qud trinh khai thic céc sy kién xay ra (cdc su
klen tuong tic) trude hodc sau cac su klen da biét (mau tuan ty da biét). Md hinh
téng quat cho qu4 trinh khai thac mau tuan ty twong tic nhu sau:

1. Néu mdu ieng vién c6 1 sw kién X , thi tim mdu twong tdc cé 2 sw kién va co
chiva sy ki¢n X, sao cho t, — t; < w; t;: thoi gian 6 sw kién bit dau ciia méu; t,:
thoi gian ¢ sw kién két thiic méu.

2. Trwong hop mdu ting vién cé n sw kién (n >2), thi mdu twong tic can khai
phd sé co6 n+l sw kién, sao cho t, - t; < nw

2.5 Mang Bayes

Mang Bayes 1a mot d6 thi biéu dién phan phdi xédc suat c6 diéu kién trén tap
cdc nit, thuong duoc ding dé biéu dién tri thirc cia chuyén gia theo céc linh vuc
khic nhau. Mang Bayes con dugc goi 1a mang y niém (belief network), hay mang
nhin qud (causal network) (Ohm Sornil and Sunatashee Poonvutthikul, 2006). Mang
Bayes 12 mot mo hinh d6 thi c6 huéng khéng chu trinh (DAG) bao gdm tap céc niit
(nodes) va céac cung (edges). Cac nut trong mang la tap céac bién (Varlable) cdc
bién thé hién cdc su kién (events) hay tap cdc thudc tinh. Cac cung dién giai mbi
quan hé phu thudc gitra cic bién (mbi quan hé phu thudc gitra cic su kién) va dugc
xem nhu 12 moi quan hé nhan qua (Hinh 10)

A: Nhidu may Theo Hinh 10, thi nguyén nhan
dan dén mua la do c6 may, sau

khi mua thi dan den duong uot

» va ¢o gi6. Xét Ve mau tuan tu
« tuong tac, cdc mau tuong tdc voi

mau muwa nhw sau:

May | Mua
Hinh 10: Quan hé trong mang Bayes Muwa | Duong wot
Mua | Gio
Luét tuan ty duoc sinh ra tr mau tudn ty nhu sau:
May 2> Mua;
Mua > gid;

Mua = duong udt.

Truong hop tong quét, cho mot do thi mang Bayes G =(V,E), vdi V 1a tap cic
nit va E 12 tap cdc cung. Gia st tdp V ¢6 n nit tir A,...A,, khi d6 ta c6 phan phdi
xdc suat nhu sau:

P(ALA,,..,A)= liIP(A7 | parents(A,)) (1.1)
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3 PANH GIA CHAT LUQNG MAU TUAN TU

Hién nay, mot trong nhiing muc dich chinh can quan tdm khi khai thac mﬁu tuan
ty 12 van de vé chat luong hay do hap dan (quality/interestingness) cua mau. Viéc
khai thac mau c6 thé sir dung nhiéu hudng tiép can khac nhau (R. Agrawal, 1996; H.
Mannila, 1997), nhung dé trich loc dugc nhiing mau/luat that su tiém nang hay c6
ich (interesting), nham loai bé bét di nhimg mau khong can thiét thi can phai c6
phuong phdp dé danh gid chat lwgng cua ching. D¢ dénh gid mau, thi sy can thiét
phai thuc hién 1a do chit lugng mau. Do d6, ching t6i st dung hudng tlep can
mang Bayes d¢é tinh todn do do chét lugng (interestingness measures) cua mau tuan
tu (Kuralmani Vellaisamy and Jinyan Li, 2006). Theo hudng tlep can mang Bayes, ta
xem céc phén tir (su kién) ciia mau tuan ty nhu 12 tap cic bién (nit), cdc cung thé
hién mdi quan hé phu thudc gitra céc blen v6i nhau (su phu thudc cic sy kién voi
nhau). Do do chat luong ciia mau tuan ty duoc xdc dinh dya trén phan ph01 x4c
suat c¢6 diéu kién cia mang Bayes. Sau khi ¢6 dugc do do chét lugng ctia mau, ta
s& thu duoc tri thire ¢6 ich qua céc do do, nham hd tro ra quyét dinh trong thuc tién
hién nay. C6 hai huong tiép can dé xac dinh do do phu thudc cua céc sy kién trong
mau (Kuralmani Vellaisamy and Jinyan Li, 2006) hudng tlep can dua vao sy phu thudc
manh (strong dependency) va hudng tiép can dua vao sy phu thudc yéu (weak
dependency).

3.1 Phuong phap do miu theo sy phu thujc manh

Khi xét mot sy kién a; xdy ra ¢ thoi diém t, thi phai tinh dén su anh hudng cia
tat ca cac su kién xday ra trude su kién a;, mo hinh nay 1a hudng ti€p can dya vao sy
phu thudc manh (strong dependency). Cho mdt mau episode «cé n sy kién,
o =aa,a,...a,, ta c6 mo hinh sau:

Hinh 11: M hinh hwéng tiép cin theo sy phu thuc manh

Khi d6 cdc d6 do ctia mau (c6 n sy kién, n >2) theo sy phu thudc manh giira
céc su dugc xic dinh béi do0 do BSD (Bayesian Strong Dependency) va BSC
(Bayesian confidence for Strong Dependency).

BSD = Ii[P(aj la.a; )/ P(a;)

j=2

) (1.2)
BSC =[] P(a.a;)/P(a.a; )
=2
3.2 Phuong phip do miu theo su phu thujc yéu

Hudng tiép can dua vao sy phu thudc yéu (weak dependency) 1a ta xem xét
mot su kién chiu sy anh huong boi sy kién trude né nhu thé nao, khdong quan tam
dén tat ca céc su ki¢én trong qué khu. Vi du a, phu thudc vao a,, a,.; phu thudc
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VA0 a,,.... MOt mau tuan tu (serial episode) azc n su kién tuan ty (a;a,...a,) duoc
thé hién qua hinh sau:

Hinh 12: M hinh huéng tiép cin theo sy phu thuje yéu

Khi d6 cic d0 do BWD (Bayesian Weak Dependency) va BWC (Bayesian
confidence for weak dependency) dugc xédc dinh nhu sau:

BWD(a):ﬁP(aj/aj_l)/P(aj)
: (1.3)
BWC(“) :HP(aj_laj)/P(aj—l)

j=2

Péi véi mot mau tuan tu, viéc thuc hién do chat luong clia mau dé danh gia tri
thirc (mAu/luat), ta can quan tAm 4p dung cho ca hai truong hop phu thudc manh va
yéu dé tinh céc do do theo sy phu thudc cia mang Bayes. Sau khi ¢6 duoc gid tri
cdc phép do ctia mau, ta sé& trich loc duoc tri thirc tir dit liéu.

4 MO HINH HE THONG

Trong phan nay chiing t6i xay dung mot cong cu c6 chire nang khai thdc, danh
gid va trich lgc tri thirc c6 ich tir dit li¢u tuan ty (mau tudn ty). M6 hinh tong thé
ctia hé théng nhu sau:

Di liéu Liy mau M6 hinh hé thong
tudn fu (Serial Episode) duoc thuc hién nhu
sau:

- Poc vao mét tap

v tip dir liéu tuan tu,
Do chit hrgng mau cau trac file csv nhu
Tri thite 4 (Interestingness Measures) sau:
L3 time, event
‘ 1,A
2B
Bayesian 3,C
Network
. A, B, C la cac su
Hinh 13: M6 hinh h¢ thong kién xay ra, thy vao

dir liéu theo tung
linh vuec.
v\ Vi du: dir liéu vé thi trudng chimg khodn, luu trit céc chi sé ting hay
gidm cua mot cong ty; A: chi sO tdng cao; B: khong tang; C: chi so
giam...
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v' Hodc dix liéu vé khi tuong thuy van, luu trit cdc sy kién thay d6i khi hau
cua mQt vung; A: troi khong mua; B: mua rao nhe; C: mua rat to;...

- Budc tiép theo: hé thong s& tién hanh khai thic miu twong tic theo md
hinh dugc trinh bay & muyc 2.4

- Sau khi khai thdc mau tuan ty, ta c6 thé tién hanh thuc hién cdc d6 do mau
dua trén hudng tiép can mang Bayes (thé hién phuong phdp do nhu phéan
3)

- Cong cu d& dang cho két qua cdc tri thirc ¢6 ich (mau tuan ty chat lugng)
tr cac do do chat lugng cia mau

4.1 Luu d6 xic dinh @9 do BSD

Vige tinh todn d6 do chét lugng BSD (Bayesian strong dependency) cia mot mau
tuan tu theo cong thuc (1.2) dugc the hién nhu sau:

@ Te cong thac (1.2) duoc

trién khai nhu sau:

_ P(aa,a...a,)
P(a,)P(a,)P(ay)...P(a,)
l _ Sup(a,a,a,..qa,)
bi tir s kién dau tién ciia man - Sup(a,)Sup(a,)Sup(a,)...Sup(a,)

Tinh d3 do support ciia mau,//kq

N

Do dé dé @6 BSD ciia mau
duoc xdc dinh bcfng do do
support cia mau chia cho
tich cdc do do support cua
Cap nhat két qua kq: 1iy kq chia cho Tra ve ket qua 4o cdc su klén trong mau.

d6 do support ciia sw kién dang xét do BSD cua mau

|

Di chuyén sang su kién tiép theo cia mau
\

Hinh 14: Luu db tinh dd do BSD
4.2 Luu dd xac dinh d6 do BWD

N Viéic tinh todn d6 do chat lugng BWP (Bayesian Weak Dependency) ctia mot
mau tuan tu theo cong thirc (1.3) dugc thé hién nhu sau:

Khi chwa xét hét cac sw
kién trong mau
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‘ Khitao cac miu tam ‘

Mot mau tuan ty c6 n sw kién,
B=aa,a,..a,, d do BWD ciia mau S

duogc trién khai theo cong thie (1.3) nhu
sau:

‘ Bi tir mrfu tam du tign ‘

BWD:HP(a,./a,.,l)/P(a,.) -

=2

_ P(aa,) N P(a,ay) N P(aya,) . x P(a; a;)
_P(al)P(az) P(a,)P(a,)” P(a))P(a,) P(a; )P(a;)
Ta tao mot mang episode (mang tam)

7 2 - ‘A
Cap nhit 4 do BWD — BWD * (46 do chura céc cap su kién:
support cla mau tam chia cho tich d§ do
support cia tirng su kien trong mau tam)

Khi con miu tam dé xét

tamgy= aa,; tam;=a,as; tamp=asay; ...... )

¢ tal’nn-2=an- 1n
Dich chuyén sang miu tam ké tifp

mdi mau tam; c6 2 su kién (kich thudc =

2)
l - Tao vong lap dé tinh BWD theo luét
‘ Tei vE k&L qua 43 do BWD i rmén ‘ xich trén tirng mau tam, do do BWD cua
mau s€ la tich cua:
@ * Ung vé6i timg mau tam: 1y do do
support ciia mau tam chia cho tich d¢ do

support clia timg sy kién trong mau tam
Hinh 15: Lwu dé tinh d9 do BWD

5 THUC NGHIEM
5.1 Gidi thiéu dir liéu thuwe nghiém

Viéc nam bat qui luat bién doi cdc su kién vé khi hau cua ving Pdong bang
Song Cuu Long, dé gidp ich cho viéc ra quyét dinh xay dung cic chién lugc kinh
te-xa hoi ing véi su bién doi khi hau cua ving hién nay la di€u quan trong hang
dau.

Ung véi modi viing s& ¢ cac sy kién khi hau bién d6i mot cach dic thi khdc
nhau. Vi du nhu cic viing bién Ca Mau, Kién Giang, Viing Tau, thi ddc thu vé hinh
thai thoi tiét ¢ cac vung nay nhu thé nao? Cac vung Can Tho — Hau Giang, ving
Tay Nam B0 noi chung, thi c6 cac dac diém hinh théi thoi tiét nao thuong hay blen
d6i,...v6i muc tidu la Kkét hop voi tri thire cia chuyén gia, dya trén dir liéu thyc té
clia c4c viing mién nay nham hd trg ra quyét dinh trong cdc linh vyuc vé kinh té, xi
hoi,...

Tir nhitng nguyén nhan va thich thirc trén, ching toi da tién hanh tim hiéu, thu
thap dir liéu vé cdc cip hinh thdi thoi tiét cia ving. (tinh tir ddu nam 2007 cho dén
thang 12 ndm 2009), sau d6 ching toi tién hanh s6 héa dir ligu da thu thap dugc,
101 tung bude dua dir liéu vao thue nghiém trén hé thong da x@y dung (khai thac va
danh gid chat lugng mau tuan tw twong tac dya trén hudng tiép can mang Bayes).
Bang 1 md ta dit liéu bién doi vé thoi tiét cua ving Kién Giang.
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Bing 1: CAC SU KIEN BIEN POI TREN VUNG KIEN GIANG

TT Sw kién Gia tri Ky hi¢u Dién giai

Mua Mua rao nhe

Mua rao

Mua vira

Mua to va rat to

May thay doi

Nhiéu miy

Pay may

C6 1oc xody

C6 dong

Gi6 nhe toc do tu 12-19 km/h

Toc do gi6 tir 20-28 km/h, cdy nhd c6 14 bat dau lay dong

Tdc do gi6 tir 29-38 km/h, bién hoi dong. Thuyén dénh cé bi chao nghiéng
Toc do gi6 tir 39-49 km/h, cdy coi rung chuyén. Khé di ngugce gié
Toc do gi6 tir 50-61 km/h, bién dong. Nguy hieém doi véi tau, thuyen

=
o>
~<

Loc
Dong
Gi6

‘ ;—A‘D—A\DOO\]‘O\‘LII A‘w‘t\)‘-‘
—

—_ —_
W

NN N AW == AW AW N
ZIZIC RS I Q|T|E|g 0w >

—_
N

5.2 Thuc nghiém khai thic miu tuin tu

Tién hanh chay thuc nghiém trén tap dit liéu cia ving Kién Giang, tng vdi céc gid
tri thudc tinh duoc mo ta & bang 1, phuong phap 14y miu duoc thuc hién theo mod
hinh & phan II. Ty theo muc dich cila céc chuyén gia ma ta c6 thé diéu chinh tham
s& w thich hop. Ddi véi tham sd w cang 16n thi s& cho két qua cang nhiéu mau,
nhung van dé can quan tdm 1a cdc mau dat duoc c¢6 chit lugng hay khong? Két qua
céc lan thuc nghiém duogc théng ké theo bang 2 va hinh 9

Bing 2: THONG KE CAC LAN KHAI THAC MAU

Lan thyc nghiém  |S6 mAu thu dugc
2 56
3 234
4 701 5 2000
1396 w
: 2, all
Q
i ; A LC MA < 2 56 7 8
Biang 3: MINH HQA KET QUA KHAI THAC MAU 234
TT Céc mau tuan tyr Lan thuc nghiem w
1 F | B (F: nhiéu may, B: mua rao)
2 FIM
3 [FII(F: nhiéu may, I: c6 dong) Hinh 16: Minh hoa céc 1in thwe nghiém
4 FIBIM

Bai todn khai thidc mau tuan ty tiy vao tham sé w s& dat duoc sé6 mau khéc
nhau, tham s6 w cang 16n thi s& khai thac dugc cang nhiéu mau. Tiy theo tri thirc
ctia cdc chuyén gia ma sir dung tham sé w thich hop, nham thu dugc cdc mau dat
chét lugng dé tng dung trong thyc tién. Vi du khai thic dugc mau FIB twong tng
v6i troi nhiéu may (F) | dan dén mua rao (B), c6 duoc quan tam trong linh vuc khi
tuong thiy van cta ving Kién Giang hay khong ? DAy 1a sy can thiét dé danh gid
chét luong mau.

5.3 Thuc nghiém danh gia chat lwrgng miu

Diénh gid chat luong mau 1a viéc khong thé thiéu trong qué trinh tim kiém va
trich lgc tri thic. Do d6, sau khi thyc nghi¢m khai thic mau, tién hanh thyuc
nghiém danh gid mau nham loc lai nhitng mau thyc sy ¢6 chat lugng, tor d6 gitp
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cho céc chuyén gia nam bt cdc qui luat chung nhat trong cic linh vuc thuc té ciia
xa hoi hién nay.

Qua két qua khai thac mau, tién hanh thuc nghiém danh gia chét luong mau va dat
duoc két qua nhu Hinh 17.
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Hinh 17: So sanh d§ do phu thugc theo mang Bayes va d§ do Support

Qua Hinh 17 nhén thiy, gid tri 46 do Support cua mau luén thap hon gi4 tri 46
do theo Bayesian dependency. Dm v6i mau tuan tu c6 gid tri do do Support qua
thap va tuong duong nhau, thi rat khé dé danh gid mau, trong khi sir dung do do
phu thudc thi dé dang ddnh gid mau hon.

Bang 4: MINH HQA PQ PO CUA MAU TREN DU LIEU VUNG KIEN GIANG

Miu Sup BSD BWD
F | C | N (Nhiéu miy, mua vira, gié cap 7) 0.001734 [2.091906 [1.778121
HII|L (Ldc xody, dong, gié cip 5) 0.004335 [2.275922 |2.844902

5.4 Thuc nghiém phan loai va dinh gia miu tiém ning

Pdi véi mot mau tuan tu da dat chat luong, ta tién hanh phan loai mau. Viéc
phan loai mau nhdm muc dich nhan dang xem mau manh hay yéu. Viéc danh gid
chét luong mau dya vio do do phu thudc theo mang Bayes (BSD, BWD), nén dé
phan loai mau ta xét ti 1& 6 do phu thuoc BSD/BWD. Néu miu o dat chit lugng
va c6 ti 16 BSD/BWD >1 thi dugc phan loai 12 midu manh (strong), nguoc lai a
dat chét luong va c6 ti 16 BSD/BWD <1 thi dugc phan loai l1a mau yéu (weak).
Viéc ddnh gid miu tiém niang dugc thuc hién: néu mot miu dugc xem_la mau
manh va cé dd tin cdy theo Bayesian (BSC) vugt qua ngudng 7 thi mau duoc
danh gi4 1a rat tiém nang (very interesting); néu mot mau dugc xem 1a yéu va cé
do tin cay theo Bayesian (BWC) vuot qua ngudng 7 thi mau dugc danh gia 1a
tiém nang (interesting)

8 c D 3 F G H ! |
1 Table Results Interestingness Episodes

2 Parameter threshold Bayesian confidence »=0.1

3

No.Epi  Serial Episode Rules Sup BSD BWD  BSC BWC  StyleRule Threshold Bayesian Conf »=0.
238->C|D|E 0105263 1.829066 2.341205 0.1 0128 Weak Interesting
258->C|D|E|F 0.052632 3475226 7.117262 0.05  0.024 Weak Interesting
268D | E 0105263 1444 17328 o1 0.12 Weak Interesting
28B->D |E|F 0.052632 2.743599 5.267711 0.05 0.096 Weak

10 33 C->D 0210526 1013233 1.013333 0.266667 0.266667 Strong Ve ry interesting

11 37C->DIE 0.157895 2,888 2.080533 0.2 0.213333 We: k Interestins
H 4 b H] tnl 2J D bm

Resy [EoT)

HPIENTIFS

Hinh 18: Minh hoa giao di¢n két qua phén loai va danh gia sy tiém niing
Bang 5: MINH HQA KET QUA PHAN LOAI VA DPANH GIA

Serial Episode Conf | BSC BWC | Style Eval
MIIIGIC 0.0142 10.01428 |0.00578 |Strong |Very interesting
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EIAIJ 0.0129 10.01299 |0.01385 [Weak |Interesting
GICIMII 0.2777 10.27777 10.19728 |Strong |Very interesting
GIMII 0.3888 10.38888 10.39176 |Weak |Interesting

Bang 5 dd minh hoa cdc mau dat chét lugng (tri thic c6 ich), cé gid tri Gng
dung trong thuc tién nham gidp ho trg ra quyet dinh.

Vi du mu chat lvong G 1 C I M 11 : ddy may (G), mua vira (C), gi6 cap 6 (M),
¢6 dong (I). Day la tri thire ¢6 ich mang tinh ing dyung thyc tién cao nham ho trg
cho céc chuyén gia nén quan tdm dén cac sy kién thoi tiét thay doi nay ¢ vung
Kién Giang.

5.5 Thuc nghiém danh gia luat

Bén canh khai thdc mAu tudn ty, thi luat tudn tu ciing rat dang dugc quan tim khai
thdc. Bai todn v6i myc dich tim mau c6 tiém ning sinh ra luat t5t nhat, nham tng
dung cho cdc hé thdng dy bdo theo nhiéu linh vuc trong twong lai. Khi mot mau
tuln tw @ =< gl.¢2> dat chat lugng, thi luat chét lugng c6 dang 1a gl — g2; véi gl=
< a5,a,...,8) >, g2= < aj,..., a, >. Do d6 néu mﬁu a dat chit lugng va c6
Lift(ar) 2 A thi ludt gl — g2 duoc xem 1a chat lugng tot (Best rule). Mot luat duoc
xem la chat lugng tot va c6 do tin cdy =7 thi luat dugc danh gid 1a tot va c6 tiém
nang (Interesting).

Néu quan tdm khai thac mau, thi viéc ddnh gid mau s& dugc dua vao do do theo
Bayesian dependency 1a 1y tuong. Truong hop chi trong dén khai thdc ludt, thi
viéc ddnh gid luat s dugc dya vao do do Lift. Nhing luat c6 mau glong nhau, gia
tri d6 do theo Bayesian dependency ciing gidng nhau, nhung néu vé trdi caa luat
thay doi s& anh huong dén d6 do Lift cua luat. Do d6 tiéu chi dé danh gid luat tu
cdc mau dat chat lugng gidng nhau s& dugc dua vao do do Lift, nham trich loc luat
t6t tr mau chat luong.

Bang 6: MINH HQA HAI LUAT CUNG MAU CHAT LUQONG

Serial Episode |Episode Rules| Sup Lift BSD | BWD
LIHITIF LIH-->TIF |0.0021 [0.660744[2.596321 (3.8175
LIHITIF L-->HITIF |0.0021 [0.276897[2.596321 3.8175
FICIN FIC->N 0.0013 [4.27037 [2.708761 (1.7336
FICIN F-->CIN 0.0013 [0.991117]2.708761 (1.7336

Bang 6 cho théy hai luat (cing mau tuan tu) cé cung do do phu thudc va dd do
support, chi khic nhau d¢ do Lift, nén luat c6 do do Lift cao hon s€ dugc chon.

Vi du xét mau F | C | N ¢6 cing do do phu thudc theo mang Bayes 1a BSD = 2.708
va BWD = 1.7336, do d6 d6 do Lift s& dugc sir dung dé khai thdc luat. Doi véi cdc
luat c6 mau giéng nhau nhu bang VI, thi luat nao c6 do do Lift cao hon s& duoc
quan tdm hon. Cu thé giita hai luat F>CIN vaFIC > N, thi luat F| C = N s&
dugc quan tam hon vi ¢6 do do Lift cao hon.

Lift (F I C = N)=4.27037 > Lift (F 2 C I N)=0.991

Xét y nghia thyc tién can quan tam dén cdc su kién khi tuong thuy van cua vung
Kién Giang nhu sau: troi nhiéu may (F), sau dé s€ ¢c6 mua vura (C) va ké dén 1a cé
gi6 (N). Rat c6 ich, hd trg cho cic chuyén gia ra quyét dinh trong thyc tién tai
viung mién nay.

107



Hgi nghi tong két 5 nam NCKH & Pao tao Khoa CNTT&TT - PHCT

1 2 3 4 5 6

Hinh 19: Minh hoa danh gia luit qua d§ do Lift
5.6 Panh gia két qua thwe nghiém

Két qua thyc nghiém ddp Gmg va phit hop véi muyc tiéu ban dau dit ra vé danh
gid chat luong mau tuan ty. Chirc nang khai thac mém déo, tity vao muc dich cia
cdc chuyén gia ma c6 thé hiéu chinh tham sd w thich hop. Gid tri thuc nghiém dé
do cdc mdu tuan tw theo Bayesian dependency luon dat két qua cao hon gia tri do
do support, confidence. Do d6 viéc danh gid va phén loai mau dwa vao d6 do theo
hudng tiép cin ciia mang Bayes 13 hoan toan phit hop va dé dang thyc hién.

Két qua khong chi dat & mirc danh gia chét lugng mau, ma con trich loc duoc
céc luat tét tir nhitng mau dat chat luong. Viéc nay rat ¢ ich va mang tinh tng
dung rat cao trong cic hé théng du bdo, ho tro ra quyét dinh,...trong nhiéu linh
vuc khdc nhau nhu: thi trudng ching khodn, giao dich dir liéu, mang vién thong,
khi twong thuy van...

6 KET LUAN

Sau qua trinh nghién ciru va thyc hién, ching t61 da xay dung duoc cdc mau
tuan tu twong tdc voi tham sO w tly chon va da danh gid duoc chat luong cdc mau
nay trén co s& tlep can mang Bayes. Cong cu cai dat dam bao thyc hién dugc cic
chirc ning chinh nhu khai thic mau tuan tu, tinh todn cdc do do ctia mau tuan tu.
Song hon thé nita 1a chirc nang tinh todn cdc do do chat lugng cia mau theo hudng
tiép can mang Bayes, dé nham hd trg cho viéc danh gid chat lugng mau tudn ty
qua cédc do do.

Két qua thuc nghiém trén cdc tap dit liéu thu thap thuc tién da thé hién dugc
muc tiéu ban dau. Két qua cac d6 do cuia mau theo su phu thudc luon dat cao hon
s0 v6i céc gi tri o do Support, Confidence. Nén huéng tiép can mang Bayes dé
danh gi4 chat luvong méu 1a phit hop va dat dugc muc tiéu dé ra. Két qua dat duoc
rat ¢6 ich va mang tinh tng dung rat cao trong cdc hé thdng du bdo, hd trg ra quyét
dinh,...trong nhiéu linh vuc khdc nhau nhu: thi truong chimg khoén, giao dich dir
liéu, mang vién thong, khi twong thiy vin. ..

Bén canh nhimng két qua da dat duoc, theo chiing toi noi dung nghién ctru can
dugc phat trién véi mé hinh rong hon. Trong tuong lai, cé thé nghién ciru hudng
tiép can khac nhu phép todn tich hop, mang no ron,. . dé tinh céc d6 do cia mau
tuan tu. Sau do so sanh v6i huong tiép can dang ap dung, tir do lya chon giai phap
(hudéng tiép can) thich hop nham danh gid chat luong mAu tudn ty mot cach 1y
tuong hon nira. Huéng nghién ctru cia ching t6i khong chi str dung mang Bayes
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dé danh gia chét luong mau tuan tu, ma con m& rong hudng tiép can nay dé danh
gid chat luong luat két hop. Ngoai ra, khong chi ding lai & pham vi nghién ciru
khai ph4 tri thirc tir mau tuan ty, ma c6 thé md rong md hinh nghién ctru cdc mau
(episodes) phirc tap hon nhu mau fudn tir va két hop. Hon thé nira 1a s6 héa cdc tap
dir liéu thyc nghiém sao cho ¢6 nhiéu su kién v&i do dai chudi cao hon, thiét thuc
hon va mang lai nhiéu ing dung cao trong céc linh vyc kinh té, x4 hoi, .... & ving
Pong Bang Séng Ciru Long.
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PHAT HIEN MAU TUAN TU VOI KiCH THUGC THAY POI BANG
GIAI THUAT DYNEPI

Nguyén Bd Diép', Huynh Xudn Hiép’, Julien Blanchard®

TOM TAT

Khai phd mau tuan tie phc; bién trong mot tap hop dur liéu co thir t vé thm' gian la mot van dé
quan trong trong khai khodng dit li¢u. Viéc khai phd mau tuan tw bao gom khdam phd 1t cd cdc
chudi su kién ma sw xudt hién cua moi kién c6 moi lien hé vé thoi gian. Nhung gidi thudt trudc
ddy xdc dinh tiém ndng ciia mau episode da vao mét kich thude cira s6 co dinh do nguoi ding
dinh nghia truée. Trong bai bdo nay chiing téi trinh bay mét gidi thudt linh dong dé khai phd
mau tudn tie episode hiéu qua hon. Két qua thuc nghiém cho thd'y cdch tiép cdn nay hitu dung va
¢6 nhiéu thugn loi.

Tir khoa: Chudi tudn tw, Méu tudn tw, phan tich méu tuan tw, sinh méu tuin tw kich thuwéc
thay doi, DYNEPL

Title: Discovery of sequential patterns by dynamic size DYNEPI algorithms

ABSTRACT
The discovery of frequent sequential patterns in a time ordered collection data is an important
data mining issue. Sequential pattern mining consists in discovering all sequences of events,
where each event has an associated time of occurrence .Most previous algorithms decide the
interestingness of an episode from a fixed user-speciefied window width. In this paper, we
present a new flexible algorithms to efficiently discover episodes. Experimental results confirm
that our approach results useful and advantageous.

Keywords: Event sequence, Serial Episode, Analysis Serial Episode, Generate Serial Episode,
DYNEPI.

1. GIOI THIEU

Khai thdc miu tuan tu (Sequentlal Patterns) [2, 3, 4, 5] 1a mot phuong phip maoi dé
khai khodng dir li¢u c6 lién h¢ ve thoi gian. Muyc ti€u cua phuong phap nay 1a tim ra chudi
dir liéu con phd b1en ( frequent subsequences) hay dugc goi 1a mau trong co so dir li¢u
mang dic trung vé thdi gian. Nhitng mau phd bién nay la mot chudi céc tip su kién
(itemset) c6 trong co s& dir liéu véi mot quan he thir ty vé mat thoi gian. Mot hudng t1ep
can khac voi phuong phép trén la khai pha mau Episode (episode mining) [1,6] voi muc
tifu tim ra cdc mau episode pho bién ( frequent episode). Cic miu episode phé bién bao
gom tap hop céac sy kién (event) xay ra thuong xuyén trong mot chudi dit liéu sy kién
tudn tu (event sequences) va dugc tim ra bang giai thuat WINEPI hodc MINEPI
[Mannila, et al., 1997]. Ca hai giai thuat déu sir dung ctra so thoi gian voi d§ rong do
ngudi ding dinh trude dé tim mau, do do kich thudc cua mau tim duoc s& bi gidi han
tuong ng voi do rong cua cua s0. Nhirng mau ¢6 kich thudc 16n hon kich thuoc ctra 6
s& khong xuat hién trong cira s6 do d6 tap mau tim duoc s& khong chtra nhiing mau dé do
d6 chi c6 thé tim duoc mot phan cua mau. Mat khic nhitng mau c6 kich thudc nhé hon
clra sO s& xuat hién trong nhiéu ctra s6 do d6 s& 1am giam tinh chinh x4c cua d6 do tng ho
mau (support) va dd tin cdy (confidence) ctia luat tuan tu (sequential rule) tuong irng véi

! Khoa CNTT, Truong PH Déng Thap, S6 783 Pham Huu Léu, P.6, Tp. Cao Lanh, dgbao @dthu.edu.vn
“ Phong Thanh Tra Pao Tao, Truong DH Pong Thap, thle @staff.dthu.edu.vn
7 B9 mon Khoa Hoc Mdy Tinh, khoa CNTT&TT, Truong DH Cén Tho, dtnghi@cit.ctu.edu.vn
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mau d6. Giai thudt WINEPI va MINEPI [1] dugc chia 1am hai budc, v6i budce dau tién 1a
tao cdc mau mg vién (candidate episode) c6 kich thudc n bang céch két hop timg mau
kich thudc n-1 véi tit ca cic sy kién ciia cic mau con lai do d6 s& sinh ra sb lugng mau
khong pho b1en l6n. Véi phuong phap MINEPI sir dyng d6 do ting ho bang sy xuat hién
tryc tiép mau trong ctra s6, ngudng phan loai mau phd bién dya vao chinh xéc sb lan xuat
hién ctia mau giy khé khin trong viéc Iya chon mtrc phan ngudi phd bién. Ngoai ra ca hai
phuong phép trén s& 1am xuét hién nhirng mau nguoi ding khéng quan tim dén gay nhiéu
cho tap luat tuan ty.

Chiing t6i dé xuat giai thuat DYNEPI nham giai quyét cdc van dé di néu trén.
DYNEPI st dyng mdt ctra s6 truot voi kich thude w va bién do thoi gian phu thudc vao
kich thuéc mau ngudi ding cho trude dé tim ra nhitng miu tuan ty phd bién thoa tiéu chi
ctia nguoi ding. Véi kha ning mém déo va bién do thoi gian phu thudc vao kich thudc
mau DYNEPI s& khong bo s6t mau c6 kich thude 16n hon kich thudc ctra s6 w dong thoi
chi dém chinh xdc mau c6 trong cira s6 chir khong dém méiu c6 trong cic cira so chong
lép nhu WINEPI [1]. DYNEPI ¢6 thé st dung dugc trén chudi dit liéu tuan tu da su kién
(multi event sequences) voi nhidu su kién khdc nhau cung xay ra trong mot don vi thoi
gian trong khi WINEPI chi c6 thé sir dung trén chudi dir liéu don sy kién (event
sequences) voi moi thoi diém chi c6 mot sy kién dién ra. DYNEPI con hd tro tinh nang
tim nhitng mau phd bién con ciia mau ma ngudi ding di cho ban dau.

Phan tiép theo ciia bai viét ndy dugc trinh bay nhu sau: phan 2 trinh bay vé md hinh
giai thuat DYNEPL Phén 3 1a két qua thyc nghiém va dénh gid. Phan 4 1a két luan va
hudng phét trién.

2. GIAI THUAT DYNEPI

Cho mot tap E 1a tdp hop cédc sy kién. Mot su kién (e,t) 1a mot sy ki€n khi va chi
khi e thudc tap E va t 12 mot s6 nguyén duong chi thoi gian xdy ra su kién nay. Sy kién e
c6 thé chira mot hodc nhidu thudc tinh nhung dé don gian cho viéc trinh bay chiing ta gia
dinh mdi su kién chi chira mot thudc tinh. Theo d6 ta c6 tap sy kién trén chudi sy kién :{
(e,)le€E} v6it>0.

Mot chudi tuan tu S trén tap E 1a mot bo 3(S, T, ,Te) trong d6 T va Te la sb
nguyén duong chi thoi gian trén S. T, 1a thoi gian bat dau, T, 1 thoi gian két thic va T, <
ti<Tevéimoii=1,...nvaS={ (ALt), (As,tz), (As,t3) , ..., (Ants) }12a mot chudi tun
tucacsukitnma A;eE Vi=1,..,nva< gy Vi=l,....,n-1. Pinh nghia nay c6 mot
chiit khic biét voi dinh nghia chudi tuan tu S’ trong [1] voi S’={ (A’1,t’1) , (A'2,t’2) ,
(A'3,3), oo , (A0t JA€eE Vi=1,...nvat; <ty Vi=l,....,n-1. Nhu vay S c6
thé chira nhiéu sy kién xay ra tai mot thoi diém t so v6i S’ chi ¢6 thé chira 1 sy kién tai
mot thoi diém t.

Mot mau (Episode) dugc xét 1A mot bo 3 (V, <,g) trong d6 V 1a tap hop cua cac
niit, < 12 mot thir tw ban phan trén V va 4nh xa g V — E 1a mot dnh xa két hop giita cic
nit voi cac loai su kién. kich thudc cua o ki hiéu loal va kich thudc V ki hiéu( IVI).
Episode a 12 tuan ty khi mdi quan hé < 1a ¢6 tht ty ( vi du: x < y hodc y < x, Vx,ye V).

Tan suat cia mau X trén chudi S véi kich thudce cira s6 1a k c6 cong thirc nhu sau:
Jreqs k (X)

Jreas x(X) = WX, S, k)], supps (X)) = prre=)
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Trong d6 freqs x(X) 1a tan suat xut hién cia mau X trén chudi S véi kich thudc cira s6 k,
supps (X) 1a 0 do ting hd ciia mau X trén S vai kich thudce cira s6 k va so ctra so c6 kich
thudc k trén S IW (S k)l .

Goi 6 1a ngudng do hd trg nhod nhét voi 0 <o< 1. Khi ¢6 mot mau X 13 mau phd bién khi
va chi khi supp (X) > o.

Sau dy 1a phan trinh bay giai thuat DYNEPI:

Pau vao:
chudi S ¢6 chiéu dai n, kich thudc cira sd w, tap dit liéu chira cic su kién va thoi diém X4y ra
twong (g véi timg su kién E =, tap mau can quan tim C, tip mau tudn ty cin im F = &
Giai thuat:
1. while i< ndo {
2. if S[i] & E then{
3. E:= Eu S[i]
4. JEnd if
5. E[S[i]] := E[S[i]] U t[i]
6. JEnd while
7. While i < IC| dof
8. h:=(Cl-1)xw
9. While j < |E[C;[0]] | do {
10. tl := E[C;[0]].t
11. 12 := tl+h
12. t3:=tl-h
13. If C; € S[tl,12] then
14. F:=F U (C1%)
15. Endif
16. If C; € S[t3,t1] then
17. F:=F U (*IC;)
18. Endif
19. EndWhile
20. EndWhile
Piu ra:
Tap mau tun tu F chira cdc mau méi c6 kich thude 16n hon cdc mau trong C va c6 dang ( C |
*)hoac ( *IC).

Ta c¢6 S 1a chudi dit liéu tuln tu c6 chiéu dai n. Mot mang E chtra danh sich cdc su
kién va timg thoi diém twong tng cta sy kién. Mang C chira mau cin quan tdm do ngudi
diing cho truéc, mang F chira tap mau duoc sinh ra tir nhitng mau duoc cho truéc C. Kich
thudc ctra s6 w cho trude dé xdc dinh bién do thoi gian cho qué trinh phat hién mau. Giai
thuat dugc chia 1am 2 bude, véi budc dau tién 1a sir dung mang E 1ap chi muc cic su kién
trong chudi S. Viéc 1ap chi muc cic su kién gitip phat hién mau trén chudi dit liéu nhanh
hon khong phai qua duyét nhiéu 1an trén chudi dit lidu 1am giam di d6 phirc tap cua giai
thuat.

Déi v6i timg mau quan tam trong C gid tri h dugc xdc dinh bang kich thude miu -1
va nhan voi w. Xét duyét mang E chtra sy kién bit dau ciia mau tim céc bién do thoi gian
tl, 2, t3 voi gid tri t1 1a ting thoi diém su kién dau tién cia mau dang xét, t2 = tl+h,
t3=t1-h. Néu miu dang xét thuoc khoang [t1,t2] trén chudi thi tim nhitng mau c6 dang ( C
| *) trén chudi dit liéu va thém vao mang F, néu mau dang xét thudc khoang [t3,t1] thi tim
nhirng mau c6 dang ( * | C) va thém vao mang F.

D¢ phuc tap cia DYNEPI 1a O (ICl log n)
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V&i vong lap dau tién cta bude 1 bat dau dong 1 dén dong 6 ¢6 do phic tap O(ISI)
= O(n) (i). Budc 2 bao gdm 2 vong lap voi vong lap ngoai cé d6 phirc tap O (ICl)va o
phuc tap cua vong lap trong la O ([E[C[0]]l) = O (ICl.n). Nhung do cac phan tir trong
E[C[0]] duoc 1ap chi muyc va sip xép ting dan nén do phic tap ciia vong lap trong la O
(log n). Vay d6 phuc tap cua ca 2 vong lap ¢ bude 2 1a O (ICl log n) (ii). Tu (i) va (ii) ta

Cé dé phﬁ?C tap Cfla DYNEPI li\l O (lCl log n) time event time event
4 | Nanggat 60 Nang
= > . N » » 6 | 96 dm cao 61 | Gid manh
3. KET QUA THUC NGHIEM VA PANH GIA 7_| Giémanh 62 | may
10 May 64 | D& dm cao
A z A z L ‘A 2 2 b A 4 A1 31 11 Mua 65 Mua
] Pe coAthe danh gid lllcu qua cua gidi thu:f;lt, ching toi cal 1 o
dat giai thuat DYNEPI bang ngén ngit 1ap trinh Java. Bé c6 [15 [peammap 67 | Ning
2 L L, . - ~ N L e 18 NA 72 | Gid h
thé so sanh voi gidi thuat WINEPI va MINEPI ching t6i [z e Su 7T e
A e o cos A N A ~ 1:4 2 ‘A 22 May 78 Bio
dong thoi sir dung giai thuét trén tap dir liu chay thur nghlcrA’n T oron AT
va quan sat két qua caa WINEPI, MINEPI va DYNEPI. Tat [2] wa 81 | Gi6 manh
9 P A 9 X oA N A L , L A 28 | Gid manh 83 Mua
ca cac két qua déu duogc thyc hién trén mdot may tinh cd nhan [ we B | way
chay h¢ dicu hanh Window. Dt liéu thir nghiém la két qua 2 =cmem et
quan sdt thoi tiét quan Ninh Kiéu thanh phd Can Tho trong [z wa 89 | may
N N N N - A 40 |96 dm thip 90 | Gié manh
10 ngay tir ngay 10/10/2009 — 20/10/2009 tr 7h sang dén Sh & nang 51| Mus
chiéu. Moi don vi thoi gian twong tng 3 gio thyc té 43 dnuhy o e
47 May 94 | Mua
Kich WINEPI MINEPI DYN DYNEPI 48 Mua 95 Néng
[l;;equem thuée WIN Frequent WL Frequent EPI Frequent 43 Mua 97 |Gié hiu hiu
eshold L EPI A EPI A A B m
cira s0 episode episode P 53 Nang 98 Bio
02 4 7 4 12 7 13 10 56 | Gid hiu hiu 99 May
0.2 5 10 5 20 11 24 16 59 | B6 &m cao

Bang 2: Két qua méu thu
dugc tur giai thuat WINEPI, MINEPI va DYNEPI
Béng 1 : dit liéu thtr nghiém
Qua bang ket qua cho thay giai thuat DYNEPI sinh duogc nhleu mau tudn ty hon dong
thoi cdc mau nay c6 tan suat xuat hién vuot ngudng phén loai tan suat nhiéu hon.

Frequent gllli(l;c %frequent episode / %frequent episode / | %frequent episode /
threshold cita sb WINEPI episode MINEPI episode DYNEPI episode
0.2 4 51.14% 58.33% 76.92%
0.2 5 50% 55% 66.66%

Bang 3 : Minh hoa ty 18 mau phd bién sinh ra trén tong s6 mau dugc sinh ra.
Panh gia két qua thye nghiém

Két qua thyc nghiém cho thay giai thuat DYNEPI sinh ra nhiéu mau tuan tu
hon va cdc miu ndy cé tan suat xuat hién vuot ngudng nhidu hon giai thuat
WINEPI va MINEPI [1]. Qua d6 cho thay giai thuat DYNEPI cho két qua tin cay
hon. Mét khic nhitng mau do giai thuat DYNEI?I sinh ra la nhiing mau c6 lién hé
véi mau nguoi dung quan tdm do d6 dem lai nhi€u thong tin c¢6 gid tri hon.
4. KET LUAN VA HUONG PHAT TRIEN

Chiing t6i vira trinh bay gidi thuat phat hién mau véi kich thudc dong

DYNEPI v6i dd tin cdy va hiéu qua hon [1]. Y tudng phét hi€n mau tryc tiép trén
chudi dit lidu gitip cai thién thoi gian chay gii thuat, dong thoi gitp sinh ra nhing
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mau c6 tan suat xuat hién cao nhiéu hon qua d6 thu dugc s6 Iugng mau pho bién
nhiéu hon.

Qua qua trinh nghién ctu chiing t6i dé xuat cai tién thém hi€u ndng va tinh

nang cta giai thuat bang cich xy duyng md hinh méi thich mg v6i nhiéu dang

mau hon.
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UNG DUNG ONTOLOGY TRONG HE THONG PA TAC TU
Phan Khoa Anh

Tom tat

Bai bdo nay trinh bay tong quan vé Ontology duogc sur dung trong truyen thong gitia cdc tdc tw
trong hé thong da tdc nr. Toi da budce dau tiép cdn cdch thanh phan Ontology can thiét cho viéc
trao doi thong tin giita cdc tdc nr, Ontology duoc xem nhw mot thir vién dé cdc tdc tir tham chiéu
nham muc dich hiéu ngi dung tin nhdn dwoc truyén giri, tir dé suy lugn va duwa ra cdc hanh déng
tiép theo cua tdc tu.

Abstract

This article generally presents Ontology used in communication between agents in multiagent
system. [ initially approached the elements (components) of Ontology which are necessary for
exchanging information between the agents, Ontology is considered as a library for the agents’
references in order to understand the message’s content sent, thence bring out the next actions of
agents.

1. PAT VAN DE

Khoang gitra thap nién 90, tac tir va hé thong da tic tir dugc biét dén rong rdi [1]va thu
hiit nhiéu quan tdm cua giéi nghién ctru va duge tng dung vao cc hé thong tw dong héa.
Trong céc hé théng tu dong, cdc chic ning riéng 1¢ duoc xem nhu mot téc tir, ¢6 kha
nang suy luén va hoat dong mét cach ddc 1ap vai con nguoi.

Tai Viét Nam, nghién ctru vé hé thong da tdc tir van con khd m&i mé. C4c nghién ctru tap
trung vao cac ung dung mé phong thé gidi thyc, tir d6 dwa ra céc tién dodn va giai phap
gidi quyet van de, vi du: m6 ta hé thong giao thong, theo ddi dich bénh trén tom, lan
truyen dich bénh ray nau [5]... Viéc xay dung cic hé thong c6 kha nang ty dong hoat
dong doc lap con dirng lai & mirc chua cao. Giao tiép giira cic tic tir duge xay dung thdng
qua céc quy luat c¢6 dinh cho trudc.

Muc tiéu cuta bai bdo la cung cép mot cach nhin tong quat vé céc thanh phin Ontology
phuc vu trong qua trinh trao d6i thong tin cho cdc tdc tir trong hé thong Xay dyng phan
mém tao Ontology dé thiét 1ap céc quy tac trao doi {thong tin trong hé thong mot cach truc
quan. Bai bdo gitip cdc ban budc dau hiéu rd hon vé linh vyc hé thong da téc tu.

Noi dung bai bdo dugc chia lam b6n phan Phan th{r nhat gi6i thiéu van dé. Phan hai cung
cip khai niém co ban vé ontology. Phan ba trinh bay Ung dyng ontology trong truyén
thong gitra cdc tdc tu trong hé da tdc tr va gidi thi¢u phan mém tao ontology irng dung
trong hé thng mua ban. Két luan duoc trinh bay trong phan cudi.

2. KHAINIEM VE ONTOLOGY

Ontology 1a mot thuat ngi C}ia triét hoc da dugc st dung mot cach rong réi trong linh vuc

tri tué nhﬁn tao va da c6 nhién dinh nghia khac nhau, trong dé dinh nghia cua T. Gruber la

dugc chap nhén rong rai nhat. Theo T. Gruber, Ontology la mdt déc ta hinh thirc vé khai

niém. Cac yéu cau cho biéu dién ontology [6] 1a:

— Céc khdi ni¢m dugc dung trong ontology va céc rang budc gilra cac khai niém do6 phai
duoc dinh nghia mdt cach rd rang.

—  Ontology phai 1a dang thong tin sao cho mdy c6 thé hiéu dugc.

— Thong tin biéu dién trong ontology phai c6 tinh phé quat, nghia 13 théng tin d6 khong
chi cho mét thanh phan ma can dugc chdp nhan bdi mot nhém céc thanh phan khéc
nhau.
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C6 thé néi, ontology xac dinh tap céc thuat ngir ding dé mo ta va biéu dién cac khdi niém

dva trén moi quan hé qua lai (hodc rang budc) giita cac khai niém d6. Cac khai niém

trong ontology gitip cho viéc dung chung va chia s¢ tri thitc gitta hai mién tri thirc khéc
nhau.

Céc thanh phan cua ontology bao gom:

—  Céc c4 thé: thanh phan co ban, nén tang ctia Ontology. Cic c4 thé trong mot ontology
c6 the bao gdm céc doi twong cu thé nhu: con nguoi, dong vat, cdi ban...

—  Céc 16p: 1a cdc nhém, tap hop cic ddi tuwong triru twong. Chiing c6 thé chira céc cd
thé, céc 16p khac, hay sy phoi hgp ca hai.

—  Céc thudc tinh: d6i twong trong ontology c¢6 thé dugc mo ta thdng qua viéc khai bdo
céc thugc tinh cua ching. Moi thudc tinh déu cé tén va gia tri ciia thudc tinh d6. Cac
thudc tinh dugc sir dung dé luu trit cac thong tin ma doi tugng c6 thé co.

—  Céc mbi quan h¢: thé hién sy lién quan gitra cac dbi tuong. Pac trung 1a mbi quan hé
loai riéng bi¢t ma quy dinh cu thé chiéu hudng cac doi tugng nay cé lién quan dén cac
doi tugng khéc trong ontology.

3. UNG DUNG CUA ONTOLOGY TRONG HE THONG PA TAC TU

Trong hé thong da tic tir, cach thirc trao di tin nhin 1a cdc thirc trao d6i théng tin phd
bién nhat. Ngoai ra con céch thirc sir dung bang den, tuy nhién cich thirc nay kém hiéu
qua hon. Céc tin nhin dugc truyén giri trong hé thong da tc tir chu yéu duoc sir dung
bang hai ngdn ngit d6 1a: KQML va FIPA. Hai ngdn ngit nay déu dugc xiy dung trén ly
thuyét 101 néi (Speech Acts).

Ly thuyét 101 néi quy dinh cc hanh vi 16i n6i va theo Austin, mdi hanh vi 1i néi bao gdm
ba phuong dién[6]:

—  Locution (kiéu néi, cach néi): dinh nghia mét cau tric 101 néi.

— Illocution: hanh vi ngén ngt thyc hién bdi ngudi ndi, muc dich.

—  Perlocution: sy thuyét phuc, 16i cuén ciia 11 néi, két qua ciia 16i phét biéu.

Tuy nhién, mot hanh vi 16i néi day da khong chi dinh nghia ciu trdc 10i néi ma
con xdc dinh hanh dong lién quan dén 16i néi d6. Ching ta s& tdp trung vao phin
Illocution, n6é déng vai trdo quan trong trong vi¢c xac dinh nglr nghia muc dich va hanh vi
cua mdt thong di€p duoc truyén di. Theo Searle Illocution dugc chia thanh nim kiéu
performative nhu sau [6]:

— Representatives ( Mo ta/dién t/ thong bio)

— Directives (ra 1énh): yéu cau nguoi nghe lam gi d6
— Commisive ( htra hen)

—  Expressive (101 néi mag tinh chit biéu cam)

— Declarations (tuyén bd)

Vi du:

Ngon ngir thwong Ngon ngir FIPA

Nguoi mua yeu ciu ngudi bdn: (Request :sender Buyer

“T61 mudn mua CD c6 tén 1a Alias” receiver  Seller
:ontology MusicShop
:language FIPA

:content (buy CD:name
64A1ias77)
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Thong diép trén dwoc giri di tir mot agent ¢ chiic ning 1a Buy (mua) dén agent Sell
(ban). Thong di€p thudc dang Representatives (thong bao), va Buy mdt hanh dong, CD la
khdi niém c6 thudc tinh 12 name tat ca déu dugc dinh nghia trong Ontology MusicShop
nham muc dich bén nhan c6 thé suy luan va hiéu noi dung thong diép.

Qua vi du trén ta nhan thiy ring Ontology duoc str dung trong phin mém hudng da tac tir
bao gdm nhitng Ontology sau:

Domain Ontology: Ontology vé cic khai niém sir dung trong hé thong.

Performative Ontology: trinh bay cdc muc dich 161 n6i trong Speech Acts.

Protocol Ontology: dinh nghia c4c thé hién ciia Performative.

Agent Role Ontology:

4. CAC ONTOLOGY THANH PHAN

4.1. Domain ontology

Ontology nay dinh nghia cic tir vung duoc sir dung trong qud trinh trao d6i ctia cc agent
trong hé thong. Vi du: gid, san pham, cAu hoi, tra 101, ngudi, dia chi,.... Bén canh do,
Ontology con dinh nghia thudc tinh ciing nhu cic mdi quan hé cia cdc khai niém trong
mién dugc quan tam, vi du: mot san pham c6 mot gid, mot cau hoi khong ¢ tra 10i hay c6
nhiéu hon mét cau tra 1oi, mot ngudi cé mot tén va dia chi, san phém nay dugc mot ngudi
nao do ban,....

4.2. Performative ontology

Trong Ontology nay, dinh nghia cic Performative da duogc trinh bay trong phan Speech
Act Theory. Trong trao d6i thong tin giita cdc tdc tir, dé tranh sy nhoc nhan trong ngir
nghia, cdc thong di€p duogc dinh keém theo cédc loai dong tir Performative. Vd: m{t tin
nhin c¢6 noi dung nhu sao (CD:name “Alias”) duoc g t6i servic musicshop, kem theo
Performative Buy thi s& dugc hiéu mot agent mubén mua mot CD c6 tén 1a Alias. Néu
khong c6 céc Performative kém theo thi s& rat khé hiéu ndi dung cua thdng diép.

Performative Mo ta Vi du
Representatives Thdéng bdo bén ’nhafn‘l mot s6  Gid cia mot CD 14 23$
(M6 ti/Didn giai/Thong  (r2ng thdi clia van dé
bdo)
Commisive Mot 161 hta hen véi bén  Néu mua 10 CD, thi gia
(hira hen) nhén s&1a 200$
Declarations Mot tuyén bd chinh xdc cho  Téi dong ¥ ban CD nay
(tuyén bb) bén nhan
Directives Ra I€nh cho bén nhéan Hay dua ra gia CD
(ra 1énh)
Expressive Trinh bay mét cam xic cho  T6i cdm on da ban CD
bén nhan dé

(161 néi mag tinh chit biéu
cam)
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4.3. Protocol ontology

Khoa CNTT&TT - DHCT

Trong khi Performative Ontology dinh nghia cic Performative dugc st dung trong
trao doi thong diép, thi Protocol dinh nghia cic thé hién ctia Performative chinh
x4c trong mién duogc quan tam cua hé da t4c tu.
Céc vi du dugc md ta trong bang sau:

Protocol | Mo ta Dang Performative Vidu
Query Hoi vé thong tin | A to B (directive) "CD nay gié bao nhi€u?"

B to A (commissive) "Pong ¥ tra 10i."

B to A (representative) "Gid cia CD la 23$."
Request | Yéu cdu hanh | A to B (directive) "C6 thé dat hang CD nay

dong B to A (commissive) khéng?”
B to A (commissive) "S& dong ¥ dat ha‘ng.”
"CD s@ t6i vao tuan téi."

Auction | Pau gid A to B, C (directive) "Ai muén mua CD nay?"

B to A (commissive) "T6i tra gia 23$."

C to A (commissive) "T6i tra gia 10$."

A to B, C (representative) "Pa bén cho B véi gid 238$."
Negotiate | Thuong luong A to B (directive) "Gid CD nay bao nhiéu?"

B to A (commissive) "308."

A to B (representative) "T6i tir chdi, cao qua."

B to A (commissive) "23%."

A to B (representative) "Pong y."
Supervise | Phdi hop voi mot | M to A (declarative) "Theo huéng dan cua t6i."

?rgiﬁﬁt hogc tien A to M (commissive) "Pong y."

M to A (directive) "Tim mot CD Shop."

A to M (representative) "T6i d tim thiy roi."

M to A (directive) “CH ging mua 1 CD thap hon

A to M (representative) 258

M to A (directive) "T6i da mua vai gia 238."

M to A (expressive) ;’6(;11’1’1 CD d6 téi dia chi X cho

"Ban lam t6t lim."

4.4. Agent role ontology

Ontology nay dinh nghia cdc lut ciia céc tac tir trong hé thong. Mbi tic tir s& dugc
quy dinh r0 rang ting hanh ddng riéng cua minh. Vi du: agent mua méi c6 quyén héi mua
san pham, nhung khong c6 quyén bdn san pham.
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4.5. Tong hop cac ontology

Trong phén nay sé trinh bay mot Ontology vé mdt cira hang ban CD trén mang dugc sir
dung dé tham chiéu trong qu4 trinh gui nhdn thong tin tir nguoi ban va ngudi mua.

Cac khai niém trong Ontology bao gom cdc tir viung duoc sir dung trong mién quan tam,
cic Performative hé théng s& st dung, céc giao thuc tuong tic gitra cac tac tu, va cudi
cling céc ludt chung gitra cdc téc tir trong hé thong.

Domain: CD, gid cua CD, nhan ctia CD, ngh¢ sy trinh bay trong CD...

Perforamtive: ask, answer, offer...

Protocol: NegotiateBuy, NegotiateSell,...

Role: buyer role, seller role

Va cdc Ontology c6 mébi quan hé nhu hinh sau:

Convelrsation Performative Protocol Agent Role
Domain Ontology Ontology Ontology
Ontology

buy : Representative |
cd : Concept I_

— " a

Hinh 1: Méi quan hé giira cac Ontology

Hinh 1 mb ta cic mdi quan hé giita cdc Ontology. Vi du khéi niém CD trong Domain
Ontology dugc sut dung trong cac hanh dong ask va buy dugc dinh nghia trong
Performative, va hai hanh dong nay dugc xac dinh vao dang thuong lugng trong qua trinh
bén & Protocol Ontology, va cudi ciing qud trinh thuong lwong ban duoc gdn quyén cho
agent buyer trong Agent Role Ontology.

Dua trén cdc mdi quan hé da xdc dinh nhu trén, ta xdc dinh lugc do quan hé cho ca
Ontology trong hé thong nhu hinh 2.
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Ask
1 icdNegotiationBuy
1
1 Buy
+payement[1] : Cyc.Monder-Tender-Type 1
cD Buyer
+title[1] : String +localName(1] : String
+artist[1] : String +aid[1] : AgentManagement.AlD
+content(1..*] : CDCatalog. Track +represents(1] : LegalEntity
1
Reject
ason(1] : String 1 Seller
+localName(1] : String
+aid[1] : AgentManagement.AID
! Abort +represents(1] : LegalEntity
+reason(1] : String 4
Price
+value(1] : float 1
+currency(1] : Currency.CurrencyCode
T Offer icdNegotiationSell
validity[1] : Date
X y(1] 1
1

Hinh 2: Thiét ké chi tiét ciia cic Ontology trong hé thong

Hinh 2 12 bang thiét ké chi tiét cta toan bo Ontology trong hé thdng. M6 ta cdc thudc tinh
cua timg khdi niém va cdc mdi quan hé gitra cdc khai niém v&i nhau. Ngoai ra, dé phuc vu
md ta chi tiét dugc cc van dé trong hé thong ta can sir dung thém cic Ontology khac. Vi
du trong céc thudc tinh cua khai ni¢m CD, c6 thudc tinh ndi dung, tuy nhién mét CD s¢&
bao gdm nhiéu bai hit, mdi bai hét s& c6 thong tin chi tiét,... nén ta can két hop voi mot
Ontology khic nira dé mo ta 16 van dé& nay. Viéc xdy dung cdc Ontology két hop nay
hoan toan giéng voi Domain Ontology.

5. KET LUAN

Trong bai bdo nay, tdi da nghién ciru co ban céc thanh phan can c¢6 cia Ontology
trong hé thdng da tic tir. Khi sir dung vao thyc té, Ontology nay cé nhiéu cach khac nhau
dé thé hién. Bang ngdn ngir OWL, trong CSDL quan hé, va phd bién nhét 14 bang ngdn
ngtr Java Kkét hop véi Zade Framework (framework hd tro xdy dung hé théng da tac tu).
Tuy con nhiéu han ché nhung day 1a tién dé rat quan trong gitip céc ban c6 nhitng nghién
ctru rong hon trong linh vuc nay

Chan thanh cam on Ths. Truong Thi Thanh Tuyén, Giang vién Khoa Cong Nghé
Thong Tin va Truyen Thong da gép y va gitp hoan chinh bai béo.
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