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Abstract

In recent years, augmented reality — a technology allows integrating virtual
contents into the real world, increasingly focused and developed strongly.
Augmented reality is used in many different fields such as education, medicine,
military and e-commerce. Furniture retail — a piece of e-commerce field is
approaching this technology to catch up with the booming trend of information
technology. The graduation thesis is a research and application of augmented reality
to build a furniture retail application on Android operating system. This application
is designed and built by the Unity 3D game engine and the ARCore library. The
result of this graduation thesis is a furniture retail application that uses augmented
reality and feng shui conception to support suggesting and designing furnishing.
The application name is AR Furniture.

Keywords: Unity, ARCore, furniture, augmented reality, fengshui, AR
Furniture.
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Tom tit

Nhitng nim gan day, thyuc té ting cudong — mot céng nghé cho phép tich hop noi
dung 4o vao thé gidi thuc, cang ngay cang dugc chl trong va phét trién manh mé.
Thuc té ting cuong duoc ung dung vao nhiéu linh vuc khac nhau nhu gido duc, y
hoc, quan do6i va thwong mai dién tir. Ban 1¢ noi thit — mot mang cua linh vuc
thwong mai dién tir, dang dan dan tiép cin v6i cong nghé ndy dé bét kip xu huéng
phat trién vuot bic cua cdng nghé thong tin. Luin van t6t nghiép 1a cdng trinh
nghién ctru va ang dung c6ng nghé thuc té ting cuong dé xay dung mot tng dung
ban d6 noi that trén hé diéu hanh Android. Ung dung duoc thiét ké va xay dung
bang game engine Unity 3D va thu vién ARCore. Két qua cua luan vin tot nghiép 12
mot ung dung ban d6 ndi that st dung thuc té ting cuong va quan niém phong thay
dé hd tro goi y va thiét ké trang tri noi that. Ung dung duoc dit tén 1a AR Furniture.

Tur khoa: Unity, ARCore, noi that, thuc té ting cudng, phong thuy, AR
Furniture.
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Phin 1. Giéi thiéu
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1. Pit van dé

Nhitng nim gan ddy, nhitng tir khéa lién quan téi cong nghé thyc té ting cuong
(AR — Augmented Reality) ngay cang dugc quan tdm hon, nhitng rng dung lién
quan ciing duoc phat hanh nhiéu hon. Trong sé d6, phai ké dén su bung bo ctia mot
tua game AR trén mobile 1a Pokemon Go vao nam 2016. Tua game nay da lam mua
lam gi6 khép thé gidi mot khoang thoi gian sau khi duoc ra mat. D6 1a mot trong
nhirng sy thanh cong néi bat ma cdng nghé AR ting dat duoc. Cong nghé nay néu
dugc tng dung ngady cang phd bién hon nita vao cudc sdng thi hira hen s& 1a mot
manh dit mau mo ddy tiém niang va trién vong danh cho cac nha phat triéen AR
trong tuong lai.

C6 thé thay duoc nhimg ung dung cia AR duoc sit dung ngay cang pho bién
trong cudc sdng con nguoi nhu ding trong giang day, y khoa va quan doi. Néu co
thé tmg dung AR vao doi sdng hing ngay cia con ngudi thi cang tuyét voi hon.

Nhén thdy duoc tiém ning cia viéc ban d6 noi that str dung cong nghé AR. Mot
tng dung AR c6 thé gilp nguoi ding lua chon nhimg mén d6 phd hop véi cin
phong ctia minh mot cach truc quan (xem trude, dit, di chuyén mé hinh db noi that
trong cin phong) s& thic day viéc mua sam ctia ngudi dung.

Ngoai ra, vin hda ngudi phuong Pong néi chung va ngudi Viét noi riéng rét coi
trong quan niém phong thuy trong doi séng. Trang tri ¢6 noi that cling 1a mot mang
quan trong trong linh vuc ndy. Néu cd thé két hop giita van hda c6 truyén va khoa
hoc hién dai véi nhau thi viéc goi ¥ mot mon dd noi that voi day du thong tin vé
phong thay ciing nhu céi nhin tryc quan vé mon dé dé ¢ mot khdng gian cy thé s&
gilp cho nguoi dung lwa chon dé& dang hon. Do véy, cin phai xay dung mot tng
dung AR ban do noi that dé hién thyc hoa y tuong nay.

2. Nhirng nghién ciru lién quan
2.1. Ung dung IKEA Place (iOS)

IKEA 12 mot tap doan san xuat d0 noi that 16n nhat thé gidi, cd tién than 1a mot
doanh nghiép tu nhan cua Thuy Dién. Ingvar Kamprad 1 nguoi sang lap ra IKEA
vao nim 1943 IGc 6ng méi 17 tudi. IKEA ciing 12 tir duoc viét tat tir tén ciia 6ng.

IKEA Place 1a mot tmg dung ban dd ndi that nén tang mobile cua IKEA duoc
phat hanh trén App store vao nam 2017. Ung dung ndy c6 sir dung cong nghé AR
(ARK:it ctia i0S) cho phép nguoi ding dat thir md hinh 3D cua moén d6 ndi that tir
nha cung cap vao trong khong gian thuc cta nguoi ding.
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App Store Preview

This app is available only on the App Store for iPhone and iPad.

IKEA Place (&)

Augmented Reality Furnishing
Inter IKEA Systems B.V.

#110 in Lifestyle

Screenshots iphone ipad

Discover new itéms

and get daily m?anon

Try true-to-scale MGHSISE

Browse angghuffle
of IKEA furniture

entire ROOm Sets

IKEA Place

Hinh 1.1.1. Ung dung IKEA Place trén App Store

Tuy nhién tmg dung nay chi hd trg nén tang i0S 11 tré 1én. Trén hé diéu hanh
android van chwa dugc phat trién.

2.2. Ung dung Curate by Sotheby’s Realty - AR for Real Estate

Sotheby’s Realty (hay Sotheby’s International Realty — SIR) la mét thuwong hiéu
bat dong san cao cap duoc sang 1ap nam 1976 boi Sotheby’s Auction House. SIR
hoat dong nhu 14 mot thi truong mdi gidi va nhugng quyén thuong mai bat dong san
ctia cac khu dan cu cao cip.

Ung dung Curate by Sotheby’s Realty — AR for Real Estate (CSR) 1a mét (mg
dung trai nghiém thuc té ting cudng dugc tao bai SIR. CSR cho phép khach hang
hinh dung ngdi nha cta ho trude khi mua, tir @6 tang kinh nghiém mua nha. SIR la
cong ty bat dong san dau tién phat hanh mot ing dung thue thé ting cudng, hd tro
trai nghiém mua ban cho cac cong tac vién ban hang va nguoi tiéu dung. Khi mot
ngdi nha méi duoc mua, CSR s& thong qua cong nghé AR gilp ngudi dung thiét ké
va mua sim nhirng mon dd ndi that cho ngdi nha méi cua ho.
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Curate by Sotheby's Realty - AR for
Real Estate

cu RAI E LoftInc. Nhacua *hkhkh o 47 8

34

[}] Thém vao danh sach mong mudn Cai dat

VIEW CUSTOM VIRTUAL STAGINGS IN AR

Utilize staging designs tailored to a specific property in AR while touring that listing

Hinh 1.1.2. Ung dung Curate by Sotheby ’s Realty trén Google Play

Ung dung nay hd tro ca 2 nén tang Android (phién ban 7 tro 1én) va iOS (phién
ban 11 trd 1én). Tuy nhién, tmg dung chi hd tro dit ca bo suu tap theo chu dé vao
khong gian chir khéng hd tro dat don 1é tirng mon do.

3. Muc tiéu deé tai

Muc tiéu chinh cua dé tai 1a xay dung mot ing dung AR ban dd ndi that trén hé
diéu hanh android. Ung dung nay s& bao gdm mét s tinh ning co ban:

— Chon mb hinh ndi that va kéo tha dat vao phan canh trong tmg dung (cin
phong ctia nguoi dung trong khéng gian thuc)

— Diéu khién md hinh néi that trong phan canh: dich chuyén, xoay, x6a

— Goi Y ndi that dua trén phong thuy

GVHD: Tran Cong An 4 SVTH: Nguyén Thanh Khoa



Ung dung ban dé néi that sir dung thuc té tang cuong

Liét k& noi that: dua theo loai phong va loai ndi that

— Tim kiém noi that theo tén gan ding

— Chup anh man hinh

— Lam mdi phé&n canh

— Quan ly ndi thit yéu thich: thém vao danh sach yéu thich hoic bo thém
— Tu dong cap nhat dir licu

Ung dung AR sé& hoat dong theo md hinh client server, dit liéu duoc luu trir trén
server, khi d6 tng dung AR s& truy cip va tai xubng dir liéu moi nhat dé sir dung vé
sau (offline). Bé quan ly dir liéu & trén server thi s& c6 mot tmg dung web 1am
nhiém vy quan tri dit liéu. Nhin chung, muc tiéu cudi cing cua dé tai 1a xay dung
mot hé thong gom 3 thanh phan: API server, web client va AR mobile app.

- N

http request http response
Web client N RESTful API N AR mobile

server < app

app

http response http request

" /

Hinh 1.1.3. So do hoat dng ciia cac thanh phan hé thong

Hé thong s& gdm mot RESTful API server dong vai tro 1am trung tam luu trir dir
liu ding chung. Nhan cAc request truy xuat, tao, cap nhat, x6a dir liéu va tién hanh
xtr ly, sau do tra vé response hoic thdng béo 15i twong tmg.

Web client dong vai tro 1a mot trang quan tri ciia admin, cho phép admin quan ly
cap nhat, thém, thém, sira, x6a dir liéu ctia hé thong. Nguoi quan tri & thao tac truc
tiép voi tng dung web, tmg dung s& xt 1y va giri request vé API server va doi két
qua tra vé, xtr Iy hién thi két qua hozc thdng bao 15i.

AR mobile app 1a tng dung ngudi dung dau cudi, truy xuat théng tin tir server
thong qua API, xir ly hién thi, thao tac voi ngudi ding. Ung dung c6 thé st dung dir
lidu da tai vé trude do (offline). Ung dung ndy sé& cd 2 tinh ning cbt 16i 1a kéo tha,
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tinh chinh (di chuyén, xoay, x6a) md hinh 3D cua do ndi that trong khong gian thuc
va hd tro cung céap thong tin phong thuy cta db ndi that.

4. Péi twgng va pham vi nghién ciru
4.3. Péi twong nghién ciru

Déi twong nghién ctru chinh cua dé tai 1a sir dung thu vién “ARCore SDK for
Unity” dé xay dung nén mét ung dung AR ban dd noi that trén hé diéu hanh
android. Ngoai ra, ciing s& nghién ctru thém vé viéc xay dung mot kién tric hé
théng tmg dung st dung may chu dit liéu (API server) va cong cu quan ly (Web
client). P6i tuong nghién ctru day di s 1a mot hé thong gdm 3 thanh phan:

— REST API server: xay dung mot server cung cap cac thao tac tao, thém,
sira, X0a (CRUD) dit liéu cua hé théng théng qua HTTP request.

— Web client: xay dung mot ung dung web trén desktop giao tiép véi server
thong qua REST API, nham muyc dich quan Iy dir liéu cot 18i cia hé
thdng.

— AR mobile app: xay dung mot tng dung AR trén hé diéu hanh android
cho phép truy xuat dir liéu tir API server, luu trir va sir dung dir liéu. Ung
dung nay s& la tmg dung cdt I18i ctua hé thdng, mang trai nghiém AR vao
hd trg goi ¥ lura chon d6 noi that.

4.4. Pham vi nghién ctru

Pham vi nghién ctru cta dé tai chu yéu 1a 1am viéc v6i phan mém game engine
Unity 3D, phan mém thiét ké do hoa Autodesk Maya va thu vién ARCore dé tao ra
tmg dung AR ban db noi that. Ngoai ra, s& st dung mot vai thu vién backend nhu
Django, Django rest framework dé xay dung nhanh mot hé théng RESTful API va
mot s thu vién frontend nhu Reactjs, Axios dé giao tiép voi API server, Antd dé
tao giao dién nguoi dung web.

5. Phwong phap nghién ctru

Noi dung ma dé tai hudng dén con kha méi mé, do d¢6 phuong phéap nghién ciru
chu yéu Ia tim hiéu théng qua tai liéu trén trang chu cta cac thu vién, thdng qua cac
video trén YouTube va 1am céc vi du truc tiép. Tir d6, s& van dung céc kién thirc da
tiép thu dugc vao thyc hién dé tai. Tuong tmg véi mdi thanh phan cua hé thong s&
c6 nhitng phuong phap nghién ctru khac nhau:
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— API server: nghién ctru co ban vé cac thu vién ding dé xay dung nhanh
mot hé théng RESTful APl gdm django, django rest framework, JWT
authentication va hé quan tri co s¢ dir liéu MySQL.

— Web client: nghién ctru co ban vé Gmg dung web sir dung c4c thu vién
react, redux, axios va ant design.

— AR mobile app: nghién ctru vé& game engine Unity 3D, thu vién ARCore,
ARCore SDK for Unity, Autodesk Maya va linh vuc phong thuy theo ngii
hanh.

6. Noi dung nghién ciru

Noi dung nghién ctru dugc liét ké phia dudi day.

STT Poi twong Néi dung

1 APl va RESTful API — Tim hiéu vé APl va RESTful API

— Tim hiéu vé django

2 | Django — Xay dung model ditr liéu (cac bang cia co
so dir liéu) cua dé tai trong django

— Tim hiéu vé django rest framework

Django rest framework | — Xay dung cé&c  serializers, views,

(DRF) permissions va routing trong DRF
— Xay dung RESTful API server
— Tim hiéu vé JWT
4 | JWT authentication — Tao token xac thuc nguoi dung biang JWT
trong DRF
— Tim hiéu hé quan tri co so dit liéu MySQL
5 MySQL )
— Cau hinh MySQL trong django
. — Tim hiéu vé reactjs: components, state va
6 Reactjs eu e J P

props
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— St dung webhook trong react

— Routing bang reactjs va chuyén huéng diang
nhap

— Tim hiéu vé redux: state, action, container,
7 Redux dispatcher

— St dung redux vao ing dung react

Tim hiéu vé axios

8 | Axios — Trao dbi v6i API server théng qua axios

— Tao mdi access token tur dong bang axios

— Tim hiéu vé& Antd va cic components ma
thu vién cung cap

— Xay dung cic components ctia ung dung,
9 Thu vién Ul Ant design | két hop voi redux dé chia s& cac state dung
chung

— Hoan thién cac tinh nang CRUD service cua
mot ing dung quan ly

— Tim hiéu vé game engine Unity 3D

— Tim hiéu cac thanh phan co ban ciua game
engine: gameObject, component,  script,
transform, prefab...

_ _ — Tao dung Ul cho trng dung

10 | Game engine Unity 3D
— Tao hiéu rng cho Ul

— St dung thu vién Unity addressables dé
dong goi cac mo hinh 3D

— Sur dung Unity Web Request dé giao tiép
voi API server

11 ARCore — Tim hiéu vé thu vién ARCore

— Tim hiéu vé kha nang cua thu vién: theo doi
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chuyén dong, nhan thirc vé khéng gian, udc
lrong anh sang

— Xéc dinh cac thiét bi hd tro ARCore

12

ARCore SDK for Unity

— Tim hiéu vé API ciia ARCore trén nén tang
game engine Unity 3D

— Tim hiéu cic khai niém co ban: session,
detected plane, anchor

— Xay dung hé théng kéo tha, tinh chinh md
hinh trong khdng gian thuc

13

Autodesk Maya

— Tim hiéu vé autodesk Maya
— Tim hiéu khai niém pivot, material va
texture

— Chinh sura pivot va texturing cac md hinh
ndi that

14

Substaince Painter 3D

— Tim hiéu vé Substaince Painter 3D
— Texturing model

—  Xuét cac két cAu vat liéu caa model 3D dé
nhap vao Maya

15

Phong thuy

— Tim hiéu vé phong thily theo ngii hanh

— Tinh lich &m dwong, can, chi, ménh theo
ngi hanh

— Tinh ngii hanh theo mau sic va vat liéu caa
d6 noi that

— Xay dyng hé théng goi y dd ndi that theo
phong thuy

Bang 1.1.1. Béi tirgng nghién ciru ciia dé tai
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7. Bo cuc quyén luin vin

B cuc luan vin gdm cé4c phan va cac chuong sau:

Phén 1 — Gidi thiéu, gdm:
v’ Dit van dé
v Nhirng nghién ctru lién quan
v’ Muc tiéu dé tai
v' Déi twong va pham vi nghién ctru
v Néi dung nghién ctru
v' Bb cuc quyén luin van
Phan 2 — Noi dung, gom:
Chuong 1. Pic ta yéu cau
v Y8 cau chirc ning
v Yéu cau phi chirc ning
Chuong 2. Thiét ké giai phap
v’ Co sé |y thuyét
v Thiét ké hé thong
Chuong 3. Cai dat giai phap
v' REST API server
v' Ung dung web quan ly
v" Ung dung AR mobile
Chuong 4. Panh gia kiém thur
v Muc tiéu kiém thr
v" Kich ban kiém thur
v Pénh gia kiém thir
Phan 3 — Két luan, g@)m:
v’ Két luan

v' Huéng phat trién
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Phan 2. N$i dung
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Chuong 1. Pic ta yéu ciu

1.1. Yéu céu chitc ning
1.1.1. Chirc ning cua RESTful API server

Xac thwe nguwoi dung bing token: twong Gng véi nhitng request can Xac thuc
ngudi ding hodc chi admin méi c6 quyén thuc hién request 6, hé thong sé kiém tra
token duoc gtri kém header dé xac thuc nguoi dung. Ngoai ra, ciing c6 thé tao méi
token bang email va mat khau.

Quan ly dir liéu model: cho phép gt cac request tao, cap nhat, x6a dir liéu cua
cac model loai phong, loai ndi that, mau sic, vat liéu ndi that va noi thit véi muac do
xac thyuc 12 ngudi quan tri. Nhitng request truy xuat dit liéu thi khéng can xac thuc.

Quan ly phién ban dir liéu json: cho phép gt request tao mot phién ban dir
liéu json mai voi mirc do Xac thuc la ngudi quan tri. Nhirng request khéng dugc xac
thue chi ¢6 quyén truy Xuét.

Quan ly dir liéu dong géi boi Unity addressables: cho phép giri request tai 1én
dir lidu dugce dong goi bang Unity addressables véi mic do xac thuc 1a nguoi quan
tri. Nhitng ngudoi ding khdng duogc xac thue chi duoc quyén tai xudng.

1.1.2. Chirc niang cua ing dung web client

Ping nhip: cho phép nguoi quan tri ding nhap dia chi email va mat khau dé
ding nhap. Néu diang nhap khong thanh cong thi thong béo 13i.

Quin Iy dir liéu model: tinh niang chi duoc cung cap khi ngudi quan tri dang
nhap thanh céng. Tuong tng voi méi model dir liéu loai phong, loai ndi that, mau
sdc, vat lidu noi that va ndi that, img dung s& cung cap cac cong cu liét ké, tim kiém,
tao, cap nhat va xo0a dit liéu.

Quin |y phién ban dir liéu json: tinh nang chi dugce cung cap khi nguoi quan
tri dang nhap thanh cong. Liét ké toan bo phién ban dir liéu json cung vai tuy chon
tao madi phién ban di li¢u json.

Quan ly dir liéu dwoe goi béi Unity addressables: tinh nang chi dugc cung
cap khi nguoi quan tri dang nhap thanh céng. Cho phép tai 1én dir liéu dugc dong
goi boi Unity addressables.
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1.1.3. Chirc ning cua wng dung AR mobile

Kiém tra cAp nhat dir liéu: kiém tra phién ban dit liéu mé hinh va dit liéu json
trén thiét bi so véi trén server, tién hanh tai dir liéu mai nhat vé va luu trit sir dung
offline.

Liét ké danh sach dd ndi that: liét k& nhitng mon db ndi that theo loai noi that
twong (ng vai loai phong.

Tim Kiém d6 ndi that: tim kiém dd noi that theo tén gan ding.

Goi y d6 ndi that theo phong thily: goi y nhitng d vat phu hop véi phong
thiy theo ménh ctuia nguoi dung.

Quin |y ndi that yéu thich: quan Iy liét ké, thém, x6a ndi that yéu thich.

Kéo tha do ndi that dit vao khong gian ngudi dung: kéo tha md hinh 3D cua
mot mon d6 noi that bat ki va dit vao khong gian thuc ctia nguoi dung.

Tinh chinh @6 ndi that trong khong gian ngwoi dung: cho phép ngudi ding
chon mon d6 ndi that trong khong gian, di chuyén, xoay d6 noi that.

Quin ly do ndi that da dit vao khoéng gian ngudi ding: cho phép x6a mot
hoic tit ca cac mon d6 noi that da dat vao khong gian ctia ngudi dung.

Quan ly hién thi mit phang, diém: cho phép ngudi ding tly chon 4n hoic
hién mat phang, diém dic trung dugc phét hién boi ARCore.

Chup anh man hinh: tinh nang chup anh mé hinh da dat vao khéng gian cta
nguoi dung, cho phép nguoi dung xem lai sau.

Lam méi phan canh: tao méi phién 1am viéc cua ARCore, tién hanh nhan dang
lai tir dau khong gian cua ngudi ding.
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1.2. Yéu ciu phi chitc ning
1.2.1. Giao dién
Giao dién don gian, dé st dung.

Dbi v6i tmg dung web quan ly thi giao dién s& thong nhat theo mot mau chung
dé hudng t6i tinh quen thudc, dé sir dung.

Déi voi tmg dung mobile: vi tng dung AR nén can tdi wu hoa giao dién nguoi
dung, chiém it khong gian cia man hinh nhit c6 thé.

1.2.2. Phan ctng
Ung dung web chi hd tro trén trinh duyét desktop.

Ung dung AR chay trén céc thiét bi mobile hé diéu hanh android 7.0 tro 1én va
phai c6 hd trg ARCore.
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Chuong 2. Thiét ké giai phap

2.1. Co s6 |y thuyét
2.1.1. Giéi thiéu vé APl va RESTful API

API (Application programming interface) 1a nhitng quy tic twong tac dé cac tng
dung hodc thanh phan cta tng dung c6 thé giao tiép duoc voi nhau. Muc dich cia
API 1a dé don gian hoa viéc lap trinh bang cach triru twong héa di nhitng cai dat
phtec tap va chi phoi bai ra céc cach thuc dé thuc hién hanh dong ma 1ap trinh vién
can. Trong ngir canh 1ap trinh web, API 1a cach thtc dé ung dung trao doi dir liéu
v6i mot dich vu truc tuyén. APl s& cung cdp c4c chirc ning dich vu théng qua
duong din URL (Uniform Resource Locator) véi dinh nghia thong sé ky thuat nhu
giri request bang HTTP (Hypertext Transfer Protocol) va tra vé response message
theo dinh dang XML (Extensible Markup Language) hoac JSON (JavaScript Object
Notation).

REST (Representation State Transfer) 14 mot kién tric phan mém bao gém cac
quy tic dé tao ra dich vu web (webservice). Mot webservice tuan thi theo kién tric
REST thi dugc goi la RESTful webservice. Webservice nay st dung giao thirc
HTTP dé trién khai kién tric web. Nhu vay, RESTful API chinh 1 kién triic thiét ké
API tuan tha theo Kién tric REST thong qua cac phuong thirc caa HTTP (GET,
POST, PUT, DELETE,..). Tuong ung véi mdi phuong thic HTTP s& thuc hién
nhirng t&c vu tuong ung:

Phuong thic HTTP Téac vu

GET Lay dir liéu
POST Tao dir liéu moi
PUT Cap nhat dir licu
DELETE Xba dir liéu

Bang 2.2.1. C&c tac vu co ban cua REST dua trén phuong thirc HTTP

Céc tac vu doc, tao, cap nhat, x6a dugc goi la CRUD service (Create, Read,
Update, Delete). Mdi tac vu trén phai dugce goi thong qua dia chi URI (Uniform
Resource Identifier) kém theo phuong thic va payload (c6 thé c6 hoic khéng,
thuong la dinh dang XML hodc JSON).
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HTTP request (GET, POST, PUT, DELETE)

Client RESTful API

Server

HTTP response (JSON or XML)

Hinh 2.2.1. M6 hinh hoat dong co ban cuia REST

RESTful API sir dung giao thirc stateless (1a mot giao thuc truyén thong khong
st dung session) va theo tiéu chuan nén hé théng s& nhanh, dang tin ciy va co thé
mé rong dé dang. Thong thuong, RESTful API s& xac thuc ngudi dung khi gt yéu
cau ddi vé6i nhitng tdc vu nguy hiém nhu cdp nhat hodc xda dit liéu hodc chi cho
phép ddi véi ngudi quan tri.

2.1.2. Django framework

Jango

Hinh 2.2.2. Logo cua thu vién django

Django 1a mot framework ma ngudén mé duge viét bang Python, ding dé don
gian hda viéc phét trién nhimng tmg dung web phtc tap, huéng co so dit liéu. Pugc
tao ra boi cap doi lap trinh vién web Adrian Holovaty va Simon Willison vao nam
2003, cong b lan dau tién vao nam 2005 dudi gidy phép BSD. Hién nay django
dugc duy tri boi t6 chitc Django Software Foundation (mdt to chic duoc thanh lap
dudi dang 501 phi lgi nhuén).

Tiéu chi cua django hudéng toi 12 ti str dung cac thanh phan, it code, cac thanh
phan phu thudc 10ng 180 v6i nhau va dic biét 1 phat trién tng dung mot cac nhanh
chéng. Thay vi thao tac truc tiép véi co so dit liéu, thong qua django, ching ta chi
can khai bao model dit liéu thong qua class python. Khi d6 cac cong viéc tao, 1ay,
cap nhat, x6a dir liéu (CRUD service) s& dugc hd tro tw dong bai django bang céach
gtri nhitng HTTP request t6i URL duoc cung cip boi server django.
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Khi str dung django s€ gilp cho viéc tao ra mot ung dung web tré nén don gian,
an toan va nhanh chong:

— Pon gian: khéng can quan tam t6i viéc thao tac véi co so dit lidu, xay
dung cac trigger hay procedure phirc tap. C6 thé thay d6i sang mot hé
quan tri co s& dit liéu khac mot cach dé dang.

— An toan: cung cip hé théng xac thuc ngudi dung, quan 1y tai khoan va
mat khau an toan, gitp 1ap trinh vién chéng céc 16i bao mat théng thuong
nhu SQL injection.

— Nhanh chéng: django duoc thiét ké dé gilp nhitng nha phat trién tao ra
tmg dung web nhanh nhat c6 thé.

Django stt dung mé hinh MVT (Model — View — Template). M& hinh MVT
ciing twong tw md hinh MVC, tuy nhién d& gay nham 1an boi View trong MVT
tuong Gng vai Controller trong MVC con Template thi twong tng voi View.

MVC MVT
— Template Client Side
HTTP request HTTP response
Controller — Server Side
)
[

SQL Database

Hinh 2.2.3. M6 hinh MVT va MVC
Déi véi md hinh MVT thi cac thanh phan duoc st dung doc lap véi nhau:

— Model: 1a phan dung dé xt ly co s& dit liéu. Day 1a 16p truy xuat dir liéu,
chtra cac truong bat budc va cac hanh vi xu Iy dir liéu (tao, thém, sira,
X0a,...).
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— View: 1a phan dung dé thuc thi céc tac vu logic va tuong tac véi mot
model dé 1ay di liéu va két xuit ra template.

— Template: 13 16p giao dién, duoc dung dé xir Iy phan giao dién nguoi
dung.

Tuy nhién, khi st dung django dé xay dung API véi django rest framework thi
phan giao dién ngudi ding khéng dugce st dung nén Template s& dugce g& bo.

2.1.3. Django rest framework
django
D) |C.

framework

Hinh 2.2.4. Logo cua django rest framework

Django rest framework (DRF) 12 mot core framework cua django, cung cap bo
cdng cu tly bién manh mé dé xay dung web APIs. DRF s& don gian h6a cong viéc
tao ra RESTful API. Mot s6 khai niém can nam viing dé xay dung REST API dua
trén django va django rest framework:

— Model: 1a md hinh dit liéu duoc thé hién bang python class. Trong co so
dir liéu quan hé, t&n model c6 thé hiéu I tén bang, c4c truong cua model
twong mg véi Cac cot. Django ciing hd trg cac quan hé 1-1, 1-n, n-n. Khi
model dit liéu c6 thay d6i, django sé& tu dong cap nhat trong co sé dir liéu
théng qua 2 1énh makemigations va migrate.

— Serializer: 1a class python hd tro chuyén doi cac ddi tugng duoc truy vén
tir model dudi dang kiéu dit liéu ctia python thanh dinh dang XML, JSON
hoic loai khac va nguoc lai. Pay 1a mot cdng cu manh mé dung dé
chuyén dir liéu cua request vé kiéu dir liéu python dé xu ly va chuyén
thanh dir liéu XML hoac JSON cho response.
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— View: ciing 12 mot python class dugc ding dé nhan request, xtr ly va tra
vé response tuong tng v6i loai HTTP method. Dit liéu tra vé s& kém theo
mot status code v&i mot y nghia riéng.

— Router: dugc dung dé anh xa URL cua request t6i view twong tng.

— Permission: 1a python class dung dé xac dinh tai nguyén yéu cau c6 duoc
quyén truy cip hay khong. Thong thuong phuong GET duoc cho phép
V6i tat ca nguoi dung (dd dwoc xac thuc hodc khong), con cac phuong
thire con lai phai yéu cau quyén twong tng.

Serializer

http request

<
http response SQL Database

Hinh 2.2.5. So dé hoat dong ciia DRF

Céch thirc hoat dong co ban cua DRF khi c6 mot HTTP request dugc guri tdi co
thé dugc mo ta nhu sau: request dugc gai toi URL s& duoc anh xa toi view tuong
g, view s& xac dinh quyén truy cap va thuc hién chuyén d6i dir liéu request vé
kiéu dir liéu python bang serializer (néu c6). Sau d6 s& thuc hién truy van can thiét
tGi model, nhan két qua va dung serializer chuyén lai thanh dinh dang JSON (hoic
dinh dang khéc) va tra vé cho view. View nhén dit liéu tra vé va tra vé response
tuong ung kém status code hozc thong bao 1.

2.1.4. Gi6i thi¢u vé JWT authentication

JWT (JSON Web Token) la mét tiéu chuan mé quy dinh viéc truyén tai nhiing
thdng tin ngin gon dudi dang ddi twong JSON. Nhitng thong tin nay duoc xac thuc
dué6i dang chit Ky s6 nén dang tin cay. Chir ky sé ndy thudng duoc tao boi mot khoa
bi mat hodc mot cap khda public/private. JWT thuong duoc ding dé cap quyén truy
cap tai nguyén (dinh danh ngudi dung) hoic trao d6i théng tin quan trong.

CAu tr(c ciia moét IWT duoge chia thanh 3 phan dugc phan cach bsi dau chdm
(dang header.payload.signature), bao gom:

— Header: x4c dinh loai thuat todn hash (alg) va loai token (typ).
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— Payload: 1a dir liéu truyén tai duoc thém vao bao gdm ca dinh danh
nguoi dung.

— Signature: 1a dit liéu duoc bam bai 3 phan header (dd ma hda), payload
(d3 ma hda) va mot khoa bi mat. Do dé, dir liéu s& khdng thé bi thay doi
vi khi thay d6i bat ki thanh phan nao cua dit liéu s& khién cho chit ky sb
khong con hop 1é. Thuat toan bam thudng ding 1a HMAC SHA256.

JWT authentication 13 mot thu vién sir dung JWT dé xac thuc ngudi ding c6 thé

tich hop vao DRF. Vi RESTful API la stateless nén sé& sir dung JWT dé cap quyén
cho request. Phan header cua request s& chira access token.

Validate username

POST /token/create/ (username + password) and password.

Generate JWT
token
Return the JWT token
<
Send request with J\WT token in header Validate JWT
> token
Return the response
<

Hinh 2.2.6. So do céch thite hoat déng ciia INT

Server sir dung JWT token dé xac thuc cip quyén request: dau tién nguoi ding

phai dang nhap bang username va password. Néu ding nhap thanh cong thi server
s& tra vé mot cap JWT token (access va request token). Tuwong tng véi mdi request
can yéu cau xac thuc dé cap quyén thi access token s& dugc giri kém phan header
ctia request. Néu access token con hop 18 (thoi gian sdng van con hop 18) thi server
s& tra vé response twong tng, nguoc lai thi tra vé thong béo 15i.
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2.1.5. H¢ quan trj co sé dir licu MySQL

MySOL.

Hinh 2.2.7. Logo ciia MySQL

MySQL 1a mot hé quan tri co s& dir liéu quan hé ma ngudn mé mién phi, duogc
nhitng doanh nghiép 16n nhét thé gidi nhu Facebook, Google, Adobe sir dung dé tiét
kiém thoi gian va chi phi cho viéc quan ly dir liéu hiéu qua. MySQL duogc sang lap
bai Michael "Monty" Widenius va David Axmark nam 1995. Hién nay duogc phat
trién boi tap doan Oracle.

MySQL hd trg trén nhiéu hé diéu hanh: Windows, Linux, MacOS,...

MySQL ciing dugc cdng nhan béi DB-Engines 1a hé quan tri co so dit liéu cua
nam 20109.

2.1.6. Thw vién ReactJS

@ React

Hinh 2.2.8. Logo cua thur vién React

ReactJS (hay React, React.js) 1a mot thu vién ma nguén mé (MIT License) dung
dé xay dung giao dién nguoi ding dugc viét bang JavaScript. React dugc phat hanh

GVHD: Tran Cong An 21 SVTH: Nguyén Thanh Khoa



Ung dung ban dé néi that sir dung thuc té tang cuong

lan dau tién vao nam 2013 bai Facebook. React hién nay duogc duy tri bai Facebook
va cong dong lap trinh vién. React duoc st dung boi nhitng doanh nghiép cong
nghé hang dau nhu Facebook, Twitter, Instagram.

Strc manh ctia React nam & viéc tu dong cap nhat lai Ul (user interfaces) khi di
licu thay ddi voi chi phi it nhat ma khdng can phai tai lai toan bo trang web. Diéu
nay lam cho tng dung phan hoi lai nhanh hon, tiét kiém bang théng, ting téc tng
dung va tang trai nghiém nguoi dung. Trong React s& ¢ mot sé khai niém co ban
vé JSX, components, props, state va hook.

JSX (JavaScript XML) la mét ci phdp mé rong cua JavaScript cho phép dinh
nghia cac thanh phan HTML trong React. N6i mot cach don gian, cl phap nay cho
phép ta viét cac HTML tag truc tiép trong JavaScript.

Components la nhitng thanh phan Ul dugc chia nho ra, doc 1ap va co thé tai sir
dung. Component c6 thé 1a nhitng function (stateless) hoic class (stateful) trong JS.
Component s& ¢6 cac thudc tinh props (properties) va state (néu duoc dinh nghia
bang class). Bé phan biét giita React component va HMTL tag, tat ca cac React
components phai dugc viét kiéu CamelCase (cac cum tir dugc viét lién nhau va bat
dau moi tir bang chir in hoa, khdng c6 khoang cach hoic ddu ciu xen ké) va phai bat
dau bang ki tu in hoa.

Props la nhitng thudc tinh dugc truyén vao mot component va chi ¢ thé doc. Vi
du nhu thé <button className="active”>Sign up</button> cd nhitng thudc tinh
dugc truyén vao co thé truy xuat 1a className va child théng qua props. Truy xuét
bang cl phap props.className s& cho gié tri 1a “active” va props.child co gia tri 1a
“Sign up”.

State 14 trang thai thudc vé chinh component dd, duoc quan ly béi chinh né va
khong dugc truy xuat tir bén ngoai. Chi c6 thé sir dung state khi dung stateful
component.

Life cycle 1a mot vong doi ctia mot React component tir I0c duogc render 1an dau
tién va mdi lan render lai (mounting) va khi g& bé component (unmounting). C6 2
phuong thirc duge ty dong goi khi sy kién mounting (component duoc render 1an
dau tién hodc duoc render lai) va unmounting (component bi g& bo) xay ra lan luot
la componentDidMount va componentWillUnmount. C6 thé ghi dé 2 phuong thirc
nay khi str dung stateful component (class).

Hook la tinh nang dugc thém vao React ¢ phién ban 16.8. Cho phép sir dung
mot s6 tinh ning chi c6 & stateful component (class) khi ding stateless component
(function) nhu state (useState), life cycle (useEffect),...
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2.1.7. Thw vién Redux

7 Redux

Hinh 2.2.9. Logo ciia thu vién Redux

Redux 1a mot thu vién JavaScript ma nguon mé (MIT License) ding dé quan Iy
state cta ing dung, dugc sitr dung phd bién véi React hodc Angular dé xay dung
giao dién nguoi dung. Redux dugc tao bai Dan Abramov va Andrew Clark vao nam
2015.

State trong redux sé& cd cac tinh chat sau:

— Tir mdt ngudn duy nhit: state cua ing dung duoc 1a mot state toan cuc
duogc luu trir thanh mot object tree.

— State chi c0 thé doc: state khdng thé thay ddi truc tiép ma chi c¢d thé phét
dong bang mot action (object) mé ta nhitng gi da xay ra.

— State dwoc thay doi béi nhirng reducer (JS function): khi muén thay
d6i state s& phat dong ra mot action, reducer s& tiép nhan va xir ly thay
d6i state twong tmg. Vi reducer chi 1a nhimg ham js binh thuong, c6 thé
truyén vao dir liéu, goi theo thir tir hodc tai sir dung céc reducer.

Redux dugc thiét ké cho viéc quan Iy tap trung, chia sé state giira cac component
tré nén don gian, nhat quan. Bé st dung redux vai react can phai nam mot sd khai
niém co ban sau:

— Action: 1a nhitng thong tin payload dwoc dung dé giri dit liéu dén store.
Hiéu don gian, action chinh 12 mét event dugc goi 1én store kém theo dir
liéu va loai action s& duoc thuc hién.

— Reducer: la nhitng ham thuan tdy thuc hién viéc nhan action duoc goi
lén va ldy state hién tai ctua ung dung, xur Iy va tra vé mot state mai.
Global state chinh Ia mot object tree luu trir toan bd state ctua ung dung,
action gui 18n s& md ta nhitng gi xay ra. Khi d6, reducer s& tiép nhan
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action va lay mot nhanh state nho tuong Gng tir global state, sau dé tao ra
mot nhanh state madi dura trén action va cap nhat vao global state.

— Store: 1a mot object két ndi action va reducer lai véi nhau, chiu trach
nhiém luu giir State ctia ung dung, cho phép truy xuat va cap nhat state
thdng qua dispatch (la mot dich vu cua store cho phép gtri action théng
qua no).

2.1.8. Thw vién Axios

Axios 1a mot thu vién HTTP client dua trén Promise dung dé giri cac request
HTTP bat dong bd dén REST endpoint dé sir dung cac dich vu CRUD.

Promise 12 mot cai tién dé loai bo try catch, callback ruom ra trong xir 1y bat
dong bo, thay vao dé la then — catch. Hiéu don gian 1a khi thyc hién mot tac vu bat
dong bo, sau khi thuc hién thanh cong thi “then” s& duoc goi, nguoc lai khi cd 16i
phét sinh thi “catch” s& dugc goi. Twong tu nhu promise, axios ciing c0 thé si dung
theo kiéu giri request 16ng nhau.

Ngoai ra, axios con hd trg interceptor dung dé thuc hién mot sé cong viéc khac
trude khi giri request hoac ngay khi nhan dugc response. Vi du nhu tao maéi access
token khi nhan duoc response thdng bao 16i “401 — Unauthorized”.

2.1.9. Thuw vién React Ul — Ant design

Hinh 2.2.10. Logo Ant design va React

Antd 12 mot thu vién React Ul ma ngudn mé (MIT liciense) voi mot tap hop cac
component chat lugng cao dung dé xay dung giao dién nguoi. Antd duge duy tri boi
Ant Design Team va cong dong. Cac component trong Antd la nhimg React
component, hd tro hau hét cac thanh phan cbt yéu dé tao dung nén mot trang web
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hoan chinh. Khi st dung antd thi hdu nhu khéng can phai cai thém mot thu vién Ul
bd sung nao nira thi ciing du dé dap tmg nhu cau cia dy &n dua ra.

Dudi day la danh sach cac component ma antd ho tro:

General: Button, Icon, Topography.
Layout: Divider, Grid, Layout, Space.

Navigation: Affix, Breadcrumb, Dropdown, Menu, Pagination,
PageHeader, Steps.

Data Entry: AutoComplete, Checkbox, Cascader, DatePicker, Form,
InputNumber, Input, Mentions, Rate, Radio, Switch, Slider, Select,
TreeSelect, Transfer, TimePicker, Upload.

Data Display: Avatar, Badge, Comment, Collapse, Carousel, Card,
Calendar, Descriptions, Empty, List, Popover, Statistic, Tree, Tooltip,
Timeline, Tag, Tabs, Table.

Feedback: Alert, Drawer, Modal, Message, Notification, Progress,
Popconfirm, Result, Spin, Skeleton.

Other: Anchor, BackTop, ConfigProvider.

2.1.10. Game engine Unity 3D

Game engine 1a moi truong phat trién tich hop (IDE — Integrated Development
Environment) duoc tao ra dé thuc hién viéc thiét ké va phat trién video game. Céc
chutc nang cbt 181 thuong duoc cung cip boi mot game engine bao gdm hé thong két
xuét d6 hoa 2D/3D, hé théng vat Iy hodc phét hién va cham, &m thanh, ngén ngir
kich ban (scripting), hoat hinh, tri tué nhén tao, mang may tinh, quan ly b nhg,
quan Iy ludng va mot s chirc ning khac.

Unity 1a mot cong cu lam game da nén tang dugc phét trién boi Unity
Technologies, ra mat 1an dau tién vao nim 2005. Bén nim 2018, Unity di hd trg
trén 25 nén tang. Unity engine duoc ding dé tao cac tro choi 2D, 3D, virtual reality
va augmented reality. Game Pokemon Go ciing la m¢t trong nhitng game sur dung
Unity engine. Ngoai nganh cong nghiép game, Unity con dugc dung trong lam
phim, kién tric, 6 td ty hanh, ky thuat va xay dung.

GVHD: Tran Cong An 25 SVTH: Nguyén Thanh Khoa



Ung dung ban dé néi that sir dung thuc té tang cuong

& unity

Hinh 2.2.11. Logo cua Unity 3D game engine
Téng quan

Unity 3D 1a mot cong cu hd tro 1ap trinh game manh mé, day du tinh nang, co
thé tao game thdng qua viéc kéo tha va viét cac chirc ning game bang cac script C#.
Trudce day, Unity hd tro viét script bang Boo (dugc loai bo tir Unity 5) va phién ban
JavaScript goi la UnityScript. Tuy nhién, tir Unity 2017 C# duoc lua chon lam ngbn
ngir chinh thirc dé viét cac script. Script c6 thé dugc sir dung trong mdi trudng
editing hoac runtime.

Ngoai ra, Unity ciing hd trg tich hop nhiing tai nguyén 2D va 3D tir nhiing phan
mém khac vao nhu Maya, 3s Max hay Photoshop. Két hop nhirng tai nguyén dé lai
thanh nhitng phan canh va méi truong trong game. Unity ciing hd trg tich hop anh
sang, am thanh, hiéu ung, vat 1y, chuyén dong hoat hinh, kha ning twong tic va tinh
logic vao game.

Tir nam 2018, Unity duoc stir dung dé tao ra sap xi mot nira s6 luong san pham
game mobile trén thi trudng, trong sé dé nhitng ndi dung vé VR va AR chiém 60%.

Nén tang hd tro

Unity engine 12 mot game engine da nén tang. Unity editor dugc hd tro trén hé
diéu hanh Windows va MacOS, trén Linux van dang trong giai doan thir nghiém.

Unity hd trg xay dung game trén hon 25 nén tang bao gém desktop, mobile,
console va virtual reality. Nhitng nén tang hd tro duoc liét ké bén dudi:

— Desktop: Windows, Universal Windows Platform, Mac, Linux.

— Mobile: Android, iOS, Windows Phone va Tizen.
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— VR va AR: Oculus Rift, Gear VR, PlayStation VR, Windows Mixed
Reality, Microsoft HoloLens, Steam VR, Google Daydream, Google
Cardboard Android & i0S, Magic Leap, Google ARCore, Apple ARKit,
Vuforia.

— Console: Play Station 4, Play Station Vita, Xbox one, Nintendo Switch,
Nintendo 3DS.

— Web: WebGL.

Giay phép

Hién nay, Unity cung cdp 5 gidy phép bao gom student, personal, plus, pro va
enterprise. Chi phi bo ra v cing hip dan so v6i stc manh cua game engine nay
mang lai. Tuong tng véi mdi goi s& o gia, tinh ning va gisi han khac nhau.

Goi Gia Gioi han
Student Mién phi Str dung cho muc dich hoc tap
- Doanh thu dudi $100K trong 12 than
Personal Mién phi \ p w6l 3 g g
gan nhat
Doanh thu du6i $200K trong 12 than
Plus $399/nim oanh thu dudi $ J J
gan nhat
Doanh thu 16n h 200K trong 12
Pro $1800/nim anh thu 16n hon $ g
thang gan nhat
Enterprise Gia tuy chinh Phu thudc vao quy mé cua doanh nghiép

CA4c thanh phan co ban trong Unity

Asset

Bdng 2.2.2. Céc gidy phép ctia Unity 3D

Assets 1a tat ca nhitng ngudn tai nguyén ma mot du an game st dung. Bao gom

cic mo hinh 3D, chit liéu, két ciu, am thanh, kich ban hoic mét du 4n hoan chinh.
Ngoai c4c md hinh co ban nhu hinh khéi, hinh tru thi Unity khong thé tao ra hau hét
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c4c tai nguyén nay. Mot s6 phan mém khac nhu Maya, Photoshop, Substance
Painter s& dugc dung dé tao ra nhitng tai nguyén va sau d6 nhip vao Unity. Céc tai
nguyén nay ngoai dugc viéc dugc tao ra boi nha phat trién thi con co thé tai truc
tiép cira hang Asset ciia Unity. Bao gdm cac tai nguyén tinh phi va mién phi.

Scene

Scene 13 mot man choi ciia game. Mot game bao gém nhiéu man choi, trong d6
menu game ciing dugc xem nhu la mot scene. Mot scene dugc xem nhu mot cép do
khéac khac nhau ciia game. Mdi scene khac nhau thi doc 1ap véi nhau, c6 noi dung
riéng biét v6i nhau gitp cho viée thiét ké va xay dung game trd nén dé dang hon.

Mdi mdt scene phai cé it nhat mot camera. D6 1a mot thiét bi giup ngudi choi co
thé nhin thay duoc thé gi6i trong scene do.

Game Object

Game Object 1a mot thanh phan co ban trong Unity, dai hién cho cic nhan vat,
dao cu va phong canh. Hay néi cach khac, moi thtr trong man choi kha dung thi déu
la Game Object. Ban than Game Object khong ty thuc hién dugce diéu gi nhung
dong vai trd 12 noi chta cac thanh phan c6 kha ning thuc hién chirc nang thuc sy.
Mobi Game Object chira it nhat mot thanh phan co ban 13 Transform. Thanh phan
nay luu trit thong tin vé vi tri, goc xoay va ti 1é cia Game Object.

Doi voi thanh phan Transform sé& duwa trén hé toa do Oxyz. Ti 1 1 don vi trong
Unity tuong Gmg v&i 1 mét trong thé gidi ctua nd. Ta c6 thé sir dung ban tay trai dé
xé4c dinh phuong huéng cia hé toa do. DUng ban tay trai 1at Up chi vé phia trudc,
x0e ngon tay cai ra 90 d6 va 4 ngon con lai khép vao nhau. Twong tng hudng chi
ctia ngon céi la truc X, hudng I1én ctia mu ban tay Ia truc Y va hudng chi ctia 4 ngon
tay con lai la truc Z.

Component

Trong Unity, Components 1a nhirng thanh phan bi ¢ 1ap c6 thé duoc gin vao
mot Game Object dé bo sung, thyc hién mot chirc nang cu thé. Mdi thanh phan sé&
c¢6 chirc ning riéng biét, khong duoc tao ra truc tiép ma thay vao do 1a phai viét ma
script va dinh kém script duoc tao ra vao Game Object.
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Game Object hoan toan phu thuéc va cac Components. Khi mot Game Object
doi hoi mét chire ning nao dé thi nhimg thanh phan lién quan c6 thé dugc thém vao
dé c6 thé hoan thanh chirc ning dé. Do vay, bat ctr thir gi ma chung ta tudng tuong
thi déu c6 thé xay dung duoc trong Unity.

Script

Script duoc xem nhu 14 mot Component thiét yéu khéng thé thiéu trong qua
trinh phat trién game. DAy 14 thanh phan duogc dung dé twong tic véi cac thao tac
ctia ngudi choi, quan 1y cac su kién dé thay ddi theo kich ban twong tmg vé&i nodi
dung cua game.

Céac ngon ngit duge Unity hd trg viét script bao gdm Boo, UnityScript (c6 cu
phép tuwong tu JavaScript) va C#. Hién nay, ngdn ngit duoc ding phd bién nhat 1a
C#.

Nhitng mdi trudng phat trién tich hop tét nhat hién nay dé viét C# script la
Visual Studio (Windows va macOS), Visual Studio Code (Windows, macOS,
Linux) va JetBrains Raider (Windows, macOS, Linux).

Prefab

Prefabs la nhimng Game Object duoc luu lai dé tai sit dung véi phan mé rong
la .prefab. Cac Game Object cung duoc tao ra boi mot prefab s& giéng nhau hoan
toan ngoai trir thanh phan Tranform dé phan biét véi nhau.

M&ét s6 thanh phan lién quan

Scriptable Object

ScriptableObject 1a mot thung chira dir liéu, ding dé luu trit nhitng dit liéu lién
quan véi nhau thanh mot khbi. Nhiing thé hién khac nhau cua class nay s& doc lap
dir liéu v6i nhau. Muc dich st dung ScriptableObject dé gidp quan ly asset cia
Project hi¢u qua hon.
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Addressables

=54

Packages =

| In Project * | | Advanced » | [ @ Search by package name, verified, preview or version number...

FAAIESSSbIes | Addressables ((Update to [ 1.8.3__ ][ Remove |

v Ads 2.0.8

¥ Analytics Library 3.2.3 Version 1.6.2

©1In App Purchasing 203 | View documentation - View changelog - View licenses

com.unity.addressables
¥ Package Manager Ul 2.08 ty

Author: Unity Technologies Inc.
v TextMesh Pro 14.1

The Addressable Asset System allows the developer to ask for an
QO Unity Collaborate 1.215 | asset via its address. Once an asset (e.g. a prefab) is marked
"addressable", it generates an address which can be called from
anywhere, Wherever the asset resides (local or remote), the
system will locate it and its dependencies, then return it.

Use 'Window->Asset Management->Addressables' to begin working
with the system.

Addressables use asynchronous loading to support loading from any
location with any collection of dependencies. Whether you have
been using direct references, traditional asset bundles, or Resource
folders, addressables provide a simpler way to make your game
more dynamic. Addressables simultaneously opens up the world of
asset bundles while managing all the complexity.

For usage samples, see
github.com /Unity-Technologies/Addressables-Sample

Last update 11:44 ‘ +

Hinh 2.2.12. Addressables trong Unity pakages

Addressables 13 mot thu vién Unity ding dé dong goi va truy xuét dit liéu thong
qua dia chi. Khi danh dau mot tai nguyén (Sprite, Prefab, Scene,.) la
“addressable”, thu vién s& tao dia chi do 1ap trinh vién chi dinh va cd thé truy xuat
tai nguyén do bat ki noi dau théng qua dia chi nay.

Muc dich cua thu vién ndy 1a dung dé giam tai kich thudc cho file apk cai dat
tmg dung, chi tai xudng nhiing tai nguyén can dung khi luong tai nguyén cia toan
bo tmg dung c6 kich thude quéa 1on. Ngoai ra, con ding dé thém cac tai nguyén méi
vao tng dung ma khdng can phai cai dat lai ing dung.

2.1.11. Thw vién ARCore

AR la chir viét tat ciia Augmented Reality — Thyc té ting cuong. Thyc té ting
cuong 1a sy tich hop thong tin k§ thuc sé (Am thanh, hinh anh, ...) véi méi truong
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Xung quanh cta ngudi ding trong thoi gian thyc. Néi cach khac, moi truong ton tai
xung quanh duoc che phu thong tin k§ thuat sb 1én dé tao cho nguoi dung trai
nghiém duong nhu dang duoc twong tac vai nhitng thong tin do.

€ ARCore

Hinh 2.2.13. Logo cuia thu vién ARCore

ARCore 12 mot bo phét trién phan mém do Google phét trién dung dé xay dung
nhing tng dung trdi nghiém thuc té ting cuong. Bang cach sir dung nhitng API cia
ARCore, thiét bi di dong s& cd kha ning cam nhan va hiéu dugc méi trudong Xung
quanh, c6 kha nang tuong tac véi théng tin thu duoc.

ARCore duoc phat hanh 1an dau tién vao thang 3 nam 2018 bai Google. ARCore
cung cap nhig SDK cho nhitng mdi trudng phat trién pho bién bao gom Android,
Android NDK, i0S, Unity, Unreal.

ARCore sir dung 3 cdng nghé chinh dé tich hop noi dung do vao thé gisi that
thong qua camera cua thiét bi:

— Motion tracking: cho phép dién thoai hiéu va ty theo dbi vi tri twong d6i
ctia thiét bi so vai thé gidi that.

— Environment understanding: cho phép dién thoai phéat hién Kich thudc
Vva vi tri cia nhitng mat phang nam ngang, thang dimg va c6 goc canh
nhu mat ban, mat san hoac tuong nha.

— Light estimation: cho phép dién thoai udc lugng dugc tinh trang &nh
sang hién tai cua moi truong xung quanh.

Céch thirc hoat dong cia ARCore

V& co ban ARCore sé& thuc hién 2 cdng viéc: theo di vi tri cua thiét bi khi n6 di
chuyén va tu xay dung kha niang hiéu biét vé thé gidi that xung quanh thiét bi.

Cong nghé motion tracking cua ARCore str dung camera dién thoai dé xac dinh
nhimng diém dic trung (feature points), theo ddi nhitng diém nay di chuyén nhu thé
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nao theo gioi gian. Bang cach két hop giita sy di chuyén ctia nhitng diém nay va doc
dir liéu tir nhitng cam bién quan tinh (cam bién gia toc) cua dién thoai, ARCore xac
dinh duoc vi tri va gc xoay cua thiét bi khi n6 di chuyén trong khong gian.

Ngoai viéc x4c dinh nhitng diém dic trung, ARCore con c6 thé xac dinh dugc
nhimg mit phang nhu ban hoic san nha va ciing ¢6 thé wéc tinh d6 sang trung binh
xung quanh nd. Két hop nhitng diéu nay lai véi nhau cho phép ARCore xay dung
dugc kha ning ty nhan thirc vé thé giéi xung quanh no.

Kha nang hiéu biét cia ARCore vé thé giéi that cho phép ching ta dat nhitng dbi
tugng, nhitng chl thich hodc nhitng théng tin véi thé giéi thuc theo cach lién mach.
Motion tracking trong ngit canh Iic nay la khi dat mot dbi twong vao khéng gian
thuc, ching ta c6 thé di chuyén thiét bi xung quanh déi twong d6 va xem tir nhiéu
goc do khac nhau hoac tham chi khi quay camera sang hudng khéac va di xung
quanh cin phong, sau d6 quay lai vi tri da dat dbi twong thi né van nam ¢ do.
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Mot s6 khai niém co ban cin nim vé ARCore
Motion tracking

Khi dién thoai di chuyén xung quanh khdng gian thuc, ARCore sir dung mdt tién
trinh goi 1a ndi dia héa va lap ban d6 dong thoi (SLAM — Simultaneous
Localization and Mapping) dé xac dinh dién thoai dang & dau so vé6i thé giGi xung
quanh. ARCore c6 thé phét hién ra nhitng sy khac biét tir anh camera dya trén diém
dic trung va tinh toan sy thay doi vi tri dua trén nhitng diém nay. Nhirng thong tin
trye quan nay dugc két hop véi sb liéu thu duoc tir cam bién do gia toc cua thiét bi
(IMU — Inertial Measurements Unit) dé wéc tinh tu thé (pose — position va
orientation) cta camera thiét bi so véi thé gigi thuc theo thoi gian.

Biang céch can chinh tu thé ciia camera ao (camera két xuat noi dung 3D) voi
camera cua thiét bi dugc cung cap bai ARCore thi nhitng noi dung 4o c6 thé duoc
két xuat theo dung goc nhin. Nhitng hinh anh 4o (anh 2D) dugc phu dé 1&n anh duoc
cung cap boi camera thiét bi, 1am cho hinh anh do d6 tréng nhu 12 mot phan cia thé
gi6i tht,

Hinh 2.2.14. Cac hoat dong cuia motion tracking
(Nguon: ARCore docs)
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Environment understanding

ARCore lién tuc ting cuong kha hiéu biét vé thé giéi that bang cach phat hién
nhitng diém dic trung va mat phang.

ARCore tim nhitng cum cé&c diém dic trung c6 vé nhu cing nam trén mot bé
mit (surface) nam ngang hoic thiang dimg va bién nhimg diém nay thanh nhirng mat
phang (plane). ARCore ciing c6 thé xac dinh dudng bién gi6i cia nhitng mat phang
nay va ching ta c6 thé dat nhimg ddi tuong ao 1&n trén nhitng bé mat nay.

Do ARCore duya trén nhitng diém dic trung dé phat hién ra mit phang, ddi véi
nhimg bé mit ma khong c6 nhitng két cdu nhu tuwong trang thi c6 thé khong duoc
phét hién ding va xay ra hién tuong tréi mat phang (bi mat diu mat phang).

Hinh 2.2.15. Mdt phang dwoc phat hién béi ARCore
(Nguon: ARCore docs)
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Light estimation

ARCore c6 thé phat hién thdng tin vé anh sang cua moi trudng va cung cip cho
ching ta cuong d6 sang trung binh va mau siac chinh xac cia hinh anh dugc dua bai
camera. Thong tin nay sé& gilp chlng ta chiéu sang nhimg d6i tuong a0 phil hop voi
moi trudng xung quanh chlng, ting cam gi4c chan thuc caa nhimg d6i twong.

v S

Hinh 2.2.16. Udc luwong do sang ciia ARCore
(Nguon: ARCore docs)

User interaction

ARCore str dung mot tac vu goi 1a kiém tra va cham (hit testing), tdc vu nay s&
ldy mot diém c6 toa do (X, y) trén man hinh thiét bi (toa d6 nay duogc cung cip boi
viéc 9B hodc bit gi su trong tdc ndo ma tmg dung hd tro nhu 12 xoay, vudt) va chiéu
mot tia tir diém nay t6i géc nhin cua camera vé thé giGi thuc, tra vé& bat ki mit
phing hay diém dic trung no ma tia ndy va phai, kém theo tu thé (pose) cua diém
giao nay trong thé gisi that. Piéu nay cho phép ngudi ding chon hoic twong tac voi
nhing d6i twong trong méi trudng ao.

Oriented points

Diém dinh hudng cho phép dit nhirng d6i tuong 4o trén bé mit goc canh. Khi
ngudi dung thuce hién mot tic vu kiém tra va cham néu tra vé mét diém dac trung
thi ARCore la tim nhitng diém dic trung gan dé va tinh toan goc tai bé mit tai diém
didc trung da cho. Sau d6, ARCore tra vé mot tu thé (pose) giir vi tri ciia goc duoc
tao boi nhitng diém do.
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Anchors va trackables

Nhitng tu thé c6 thé thay dbi do ARCore ting cuong kha ning hiéu biét caa nd
vé vi tri thiét bi so vdi méi trudng xung quanh. Khi chiing ta mudn dit mot dbi
tuong 4o, chlng ta can dinh nghia mot anchor dé dam bao rang ARCore s& theo doi
vi tri ciia d6i twong nay theo thoi gian. Thong thudng dé tao mot anchor sé& dya trén
tu thé (pose) tra vé cua viéc kiém tra va cham.

Sy that thi nhitng tu thé cd thé thay doi, diéu nay c6 nghia la ARCore c6 1& da
cap nhat vi tri ciia nhitng ddi tugng moi truong nhu nhitng mit phang va nhimg
diém dic trung theo thoi gian. Nhitng mat phang va diém 12 nhiing loai ddi twong
dic biét goi 12 trackable. Theo dung nhu tén goi, nhitng d6i twong nay s& duoc kiém
tra xuyén sudt theo thoi gian. Chung ta cd thé tao anchor dua trén nhimng trackable
ndy dé dam bao ring mdi quan hé giita nhitng ddi twong 4o va nhitng trackable
dugc duy tri su bén viing ngay ca khi di chuyén thiét bi vong quanh.

Nhitng lru y khi phét trién &ng dung AR
MOi trwong ngwoi dung:

— Kich thudc trai nghiém: quyét dinh kich thudc cua trai nghiém trude khi
bt dau thiét ké. Trai nghiém & pham vi trén mdt mat ban, trong mot can
phong hay la trong khdng gian thuc. Diéu nay gitip cho qué trinh thiét ké
trai nghiém phu hgp véi pham vi khong gian hon.

— Nhiéu bé mit: cac dbi twong c6 thé thoai mai di chuyén giita cac bé mat
v61 nhau.

— Kich hoat anh sang: khi anh sang c6 sy thay ddi thi cac ddi twong trong
trai nghiém tu dong thay d6i theo cho phu hop.

— Khuyén khich di chuyén: nhitng ddi twong to 16n c6 thé khuyén khich
ngudi dung di chuyén xung quanh thay vi ngdi tai chd va kham pha.

— Nhiéu nguoi choi: nhiéu ngudi ding cung chia s& dit liéu, tuong tac véi
nhau trong mot trai nghiém AR.

— Anh sang: anh sang xung quanh lam cho cac ddi tuong trong thuc hon,
tang d¢ chan thuc cho tréi nghiém.
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Sw di chuyén ciia ngwoi ding:

Khuyén khich sy khdm pha: phan thuong an danh cho nguoi choi di
chuyén va kham pha xung quanh.

Dé dang truy cap: trong Cac tmg dung tién ich, ngudi dung s& duoc phép
1at, di chuyén ddi twong xung quanh dé xem xét tir bat ki goc d6 ndo. Céc
d6i tuong s& d& dang truy cap cho tit ca nguoi dung, khdng ¢ bat ki van
dé nao vé phia goc nhin ciia ngudi dung.

Dan dudng: tranh dé nguoi dung di chuyén lui. Ngoai viéc cho ngudi
dung diéu khién cai ho nhin thay, dan dudng nguoi dung tranh xa nhimng
chudng ngai vat ma ho khong thé nhin thay. Giap ngudi ding di chuyén
khon ngoan hon.

Bén trong d6i tuong: khi nguoi ding vo tinh va cham vao ddi tuong, lam

cho bén trong d6i twong mo di dé ngu ¥ voi ngudi dung 1a khong dugc &
day.

Giao dién ngwoi dung:

Pénh dau ngoai pham vi man hinh: sitr dung mili tén dinh hudng dé chi
cac ddi tuong ngoai pham vi man hinh. Bang cach di chuyén thiét bi theo
huéng mili tén, ngudi ding c6 thé tim thdy dugc dbi tuong do.

Pops-up: tranh khéc thong bdo toan man hinh khéng dugc mong doi, s€
lam cho nguoi dung cam thiy kho chiu.

Kich thudc muc tiéu: duy tri kich thudc cua myc tiéu phu hop dé nguoi
dung c6 thé d& dang cham vao.

Giao dién man hinh: cho nguoi dung céi nhin ré rang, khéng bura bon.
Danh khong gian man hinh nhiéu hon cho camera, wu tién cho cac nit
diéu khién duoc nguoi dung st dung thuong xuyén.

Sw thao tac véi cac doi twong:

Tuong tac cham: cho phép ngudi dung kéo, tha, di chuyén 2 ngon tay,
xoay d6i tuong dé ting cam giac thuc hon.

Bo suu tap ddi twong: cho phép ngudi dung chon, kéo tha, thay doi kich
thude, xoa bo dbi tuong trong canh.
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— Tuong tac chudi soi quang: str dung chudi soi quang dé nhit, di chuyén
d6i twong ma khong can bao phu toan dbi twong. Soi quang gitp chon cac
d6i twong nho dé dang hon.

Thiét bi hé tro ARCore: cac thiét bi hd trg ARCore duogc liét ké tai trang
https://developers.google.com/ar/discover/supported-devices.

2.1.12. ARCore SDK for Unity

ARCore SDK cho Unity theo dang nhu tén goi chinh 1a mot bo phét trién phan
mém ARCore danh cho Unity. Thiét bi muc tiéu ciia bd SDK nay 1a nhiing thiét bi
chay androidOS tir phién ban 7.0 trd vé sau va c6 hd tro dich vu GooglePlay
Service for AR.

ARCore SDK for Unity 12 mot SDK doc 1ap cho phép truy cap céc tinh nang san
c6 cua ARCore nhu motion tracking, enviromental understanding, light estimation.
SDK nay c6 san dudi dang *.unitypackage, nhu 1a mot Asset caia Unity.

Céc tinh nang cua ARCore SDK for Unity:
— Tim mit phang
— Truy cap hinh anh CPU
— Sy thao tac véi cac dbi twong (chon, di chuyén, thu phéng, xoay)
— Uéc tinh &nh sang co ban
— Anchor cuc bd
— Nén camera AR
— Truy cap két ciu GPU
— Guong mat tang cuong
— Cloud anchors (chia s& anchor giira c4c thiét bi android, ios)

— Anh sang méi truong HDR (high dynamic range — la qué trinh tang dai
chénh léch sang t6i)

— Hinh anh tang cuong

Mit phang dugc phat hién boi ARCore trong khdng gian thuc dudi goc nhin tir
Unity dugc minh hoa bang hinh sau:
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Plane

—— -y
AR ca raJ

Hinh 2.2.17. Mat phang ARCore trong Unity
Duong bién mau dé bao quanh goc nhinh cia AR camera va mau vang chinh la
mit phiang duoc phat hién ¢ ngoai khdng gian thuc dudi goc nhin cia Unity. Mit
phang va Camera chinh 1a nhitng GameObject trong Unity.
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2.1.13. Phan mém hd tro

Autodesk Maya

Hinh 2.2.18. Logo cua ung dung Autodesk Maya

Autodesk Maya la mot phan mém do hoa 3D chay trén hé diéu hanh Windows
64-bit, Linux va Mac OS X. Puoc thiét ké bai Alias Systems Corporation va hién
tai duoc phat trién boi Autodesk. Phat hanh phién ban dau tién vao thang 2 nim
1998. Phién ban méi nhat 1a Autodesk Maya 2019.

Maya bao gém cac cong cu mo hinh hoa, két xuat, moé phong, két cau va hoat
hinh manh mé cho cac ngh¢ si, nguoi tao moé hinh va nguoi lam phim hoat hinh.
Pugc dung dé thiét ké cac mo hinh 3D trong trd choi dién tir, phim hoat hinh va k¥
xa0 hinh anh.

Maya hd tro xuat mé hinh 3D theo dinh dang fbx, co thé nhap nguyén ban vao
Unity. Mot model tir Maya nhap vao Unity c6 thé bao gom:

— Céc node cau tao nén model twong tmg véi tén & phan mém Maya.
— Material & texture.

— Animation, FK & IK.

GVHD: Tran Cong An 40 SVTH: Nguyén Thanh Khoa



Ung dung ban dé néi that sir dung thuc té tang cuong

Substance Painter 3D

. ®
SUBSTANCE
PAINTER

Hinh 2.2.19. Logo ung dung Substance Painter

Subtance Painter 1a mot phan mém v& 3D cho phép vé& chat liéu va két xuat 1udi
3D. Substance Painter dugc phat trién boi Adobe. Phién ban dau tién 12 Substance
Painter 2.2 duoC phat hanh vao ngay 21 thang 6 nim 2016. Phién ban méi nhat 1a
Substance Painter 20109.

Substance Painter ¢6 nhiéu vat liéu thong minh, mit na thong minh va bakers
tich hop, va ¢6 khung nhin thoi gian thuc “Cai ban nhin théy, cai ban thu duoc”.
Substance Painter du kha ning dé tao hau hét moi thirc nhin thay trong thé gidi that
thanh vat lidu k¥ thuat sé.

Cac tinh nang chinh cua Substance Painter:
— Cong cu vé manh mé: vé sir dung co thong minh.
— Vat liéu/mit na thong minh: két cau vat liéu hao mon, vét tray xudc, bui.
— Tang tdc trén card d6 hoa RTX: két xuét bat ky vat li¢u nao tur ddi tuong
3D trong chéc 1at v6i trinh két xuat ting tdc cua GPU.
— Trang thai két xuat: khung nhin thoi gian thyc véi trinh két xuat IRay cua
NVIDIA cho phép xem trudc.
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— Da dang dinh dang: Xuét ra dinh dang hd tro cac cong cu game, nén tang
khac hodc két xuét chi voi mot ca nhip chudt.

— Danén tang: t6i vu cho Windows, Mac va Linux.

— K¥ x40 dién anh: hd trg UDIM, input bang camera, ... Lam viéc hiéu qua
trén nhitng tai nguyén phim chit luong.

— Cong dong: hoc va chia s€ voi nhitng nghé si dam mé.

2.1.14. Nbi that dwa trén phong thiy

Hinh 2.2.20. Biéu twong am dwong

Phong thity 1a mét hoc thuyét chuyén vé viéc nghién ciru vé su anh huong cia
huéng gi6, huéng khi, mach nude dén doi sdng phic hoa ciia con ngudi. Khong ¢
bang chung khoa hoc chimg minh rang phong thuy 1a ¢6 that va n6 duoc xem xét
boi cong dong khoa hoc 12 hoc gia. Boi né dua ra cac quan diém trai nguoc voi li
luan khoa hoc, cac khang dinh vé céach thtrc thé gisi hoat dong ctia nd mau thuin
v6i cac két qua nghién ctru bang phuong phap khoa hoc.

Hién nay c6 rat nhiéu truong phai tranh luan vé ngudn gbc cia phong thay, c6
treong phai thi cho rang phong thuy xudt phét tir Trung Qudc, cd truong phéai thi
cho rang la nén van minh cia ngudi Viét ¢6. Nhung chinh xac ma néi, khéng co ai
dam chic chan vé ngudn gbc thuc sy ciia phong thiy.

Phong thuy con 1a phuong phéap tim kiém va lua chon noi trd ngu hodc mai tang
cat twong phd quy, phic tho binh yén, goi Ia thuat phong thuy. Gidng nhu nhitng ki
thuat c6 truyén khac & Pong A, thuat phong thily ciing dwa vao dich Iy, thuyét &m
duong, ngli hanh.
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Phong thuy vé nha ¢ gém rat nhidu van dé can xét nhu huyét vi, 1am nha, huéng
nha, cdu tric nha, noi thit, ... Can phai xem xét day du cac yéu td dé tao thanh
phong thuy tot cho ngdi nha. Trang tri noi that dya trén phong thuy ciing 12 mét linh
vuc cua thuat phong thay. Vi phong thuy dua trén ngti hanh, nén ching ta sé xem
Xét khia canh ngii hanh twong sinh, trong khéc s& anh hudng dén viéc trang tri noi
thit nhu thé nao.

Theo hoc thuyét ngii hanh, sinh hoc cta van vat duge dién giai qua 2 nguyén ly
co ban I trong sinh va twong khic:
— Quan hé tuong sinh: Moc — Hoa, Héa — Thd, Thé — Kim, Kim — Thuy,
Thuy — Mdc.
— Quan hé tuong khac: Moc — Tho, Thd — Thiy, Thiy — Hoa, Hoa — Kim,
Kim — Moc.

Hinh 2.2.21. Quan hé twrong sinh — tuwong khdc theo ngi hanh

Noi that phong thuy dwa trén ngii hanh sé dugc xem xét & nhiéu géc do nhu mau
sac, chat liéu, khoi lwong, hinh dang, hudng dit ciia d6 noi that dua trén ménh (ngi
hanh) cta gia chu. Xem xét nhirg goc do nay, s& cd nhitng cach phdi hop va bai tri
dé tang su thinh vuong, gidu sang cua gia chu.
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2.2. Thiét ké hé théng
2.2.1. RESTful API

Thiét ké co s& dir liéu

Fur_Color | |FurnitureCDIOr | |User
*id_fur integer ’—b ' id integer ' id integer
2 id_color integer _ name string | email string
element integer . password string
code siring username string
Furniture | first_name  string
' id integer 4— Fur Material last_name string
name string —— - date_of_birth date
o - 1 — ' id_fur integer |
description string : - - is_admin boolean
price integer ~_id_material _integer is_employee boolean
image string is_staff boolean
width integer FurnitureMaterial is_active boolean
height integer | 0 id integer | created_at  datetime
depth integer name string updated_at  datetime
furniture_type integer clement integer
published boolean
|\|’er5ion
Furniture Type | | RoomType | ' id integer
' id integer ©id integer name string
name string | name string . date datefime
room_type integer message string

Hinh 2.2.22. Luoc do co sé div liéu

Lugc d6 co s& dit liéu dugc mé ta nhu sau:

— Bang User: théng tin ding dé xac thuc nguoi ding. Gém CAc trudng
email, mat khau, tai khoan, ho tén, ngay sinh, ngay tao, ngay cap nhat va
4 ¢o trang thai la nguoi quan tri (admin), nhan vién (employee), kha dung
(active), c6 quyén superuser (staff).

— Bang Version: phién ban dir liéu json.
— Bang RoomType: théng tin loai phong.

— Bang FurnitureType: thong tin loai loai ndi that, mdi loai noi that s&
thudc vé mot loai phong nao do.

— Bang FurnitureColor: thdng tin mau sic cia d6 noi that theo ngii hanh.
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— Bang FurnitureMaterial: thdng tin vat liéu ding dé tao ra d6 noi that theo

ngt hanh,

— Bang Furniture: thong tin cia do noi thit bao gém tén, md ta, gia, kich
thude, mau sic, vat liéu, loai phong va trang thai. Mdi mén dd noi that s&
thudc vé mot loai noi that, gdm nhidu mau sic va chat liéu tao nén né.

Pinh dang URI

Céc endpoint cia REST API chinh la URI. Binh dang URI chung cho céc tac vu
CRUD duogc thiét ké theo quy tic /api/<version>/<model>/<id>/. Trong do:

— version: 12 phién ban ma API cung cap. Vi du v1, v2, ...

— model: 1a danh tir s6 nhiéu chi model s& dugc thuc hién tdc vu CRUD. Vi
du nhu thao tic CRUD véi d6 noi that thi model ldc nay 1a “furnitures”.

— id: 14 s6 dinh danh cta d6i tuong, dung dé chi chinh xac ddi twong cua

mot model

Duéi day la danh sach mo ta cac REST endpoint v1:

HTTP

STT URI Payload | Auth MO ta
method
. Lay danh sach tat ca
1 | furnitures/ GET a,y oz at ca
mon do noi1 that
Lay mot moén d6 noi
2 | ffurnitures/1/ geT | LAY mot mon do no
thatcoid la 1l
. T i moét mon do
3 | [furnitures/ Yes Yes POST ?,O rrjm e a0
no1 that
Cap nhat thong tin
4 | ffurnitures/1/ Yes Yes PUT | mot mén dd nodi that
coidlal
. X6a mot mén dd noi
5 | furnitures/1/ Yes DELETE J mO . © ot
thatcdidla l
6 | /room-types/ GET Lay danh sach tit ca
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loai phong
Lay mot loai phong cd
7 | [room-types/1/ GET .ay\mo 031 Prong
idlal
Tao moéi mot loai
8 | /[room-types/ Yes Yes POST \
phong
Cap nhat thong tin
9 | /room-types/1/ Yes Yes PUT mot loai phong co id
lal
Xba mot loai phon
10 | /room-type /1/ Yes DELETE | , . n\lo oal priong
coidlal
. Lay danh sach tat ca
11 | /furniture-types/ GET a}.] X As K e
loai do noi that
. Lay loai d6 ndi that cd
12 | [furniture-types/1/ GET -ay‘ ot do not Hia
idlal
. T 5i mot loai do
13 | /furniture-types/ Yes Yes POST ?,0 n}" ot foat €o
noi that
Cap nhat thong tin
14 | [furniture-types/1/ Yes Yes PUT | mot loai do noi that cd
idlal
Xo6a mot loai do noi
15 | /furniture-types/1/ Yes DELETE . N i
yp thatcdidla 1l
Lay danh sach tat cs
16 | /colors/ GET %y P at ca
mau sac ndi that
L4y mot mau sic noi
17 | /colors/1/ GET a;y mo . 1 sdac ot
thatcoid la 1l
T % mOt Mau S
18 | /colors/ Yes Yes POST ?,O H:m e ac
noi that
19 | /colors/1/ Yes Yes PUT Cap nhat thong tin
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mot Mau sic ndi that
coidlal
X6a mot mau sic noi
20 | /colors/1/ Yes DELETE | | mo . Sac nel
thatcdidlal
. Lay danh sach tat cs
21 | /materials/ GET ?ym e A e
vat liéu no1 that
Lay mot vat liéu noi
22 | /materials/1/ GET | ) o ver et Tl
thatcdidla l
. Tao méi vat liéu noi
23 | Imaterials/ Yes Yes POST .
that
Cap nhat thong tin
24 | Imaterials/1/ Yes Yes PUT | mot vat liéu ndi that
coidlal
. X06a mot vat liéu noi
25 | /materials/1/ Yes DELETE L e
thatcdidlal
: Lay danh sach tat cs
26 | /versions/ GET a_yA . at ca
phién ban json
Lay thong tin mot
27 | Iversions/1/ GET phién ban json c0 id la
1
. Tao méi mdt phién
28 | /versions/ Yes Yes POST ?0_ oL mot p
ban json
Tao méi mot cap
29 | /token/create/ Yes POST |access va refresh
token
Tao ma&i access token
30 | /token/refresh/ Yes POST ? o Mot
bang refresh token
31 | /token/verify/ Yes POST | Kiém tra token hop Ié
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32

/token/blacklist/ Yes

POST Thém  token vao

blacklist
Tai Ién dir liéu dong
/upload- . \ .
33 Yes Yes POST | goi cua Unity
addressables/
addressables
Tai xubng dir lidu
/download- . N
34 GET dong goéi cua Unity

addressables/

addressables

Bdng 2.2.3. Danh sach URI duwge cung cdp boi REST API server

CAc request giri t6i cac endpoint c6 thé kém theo payload 14 nhitng dit liéu dinh
dang json hodc form-multipart va auth la access token.

Vi du dé tao mot cdp access va refresh token thi thdng tin can thiét ctia mot

request bao gom:

— URI: [host-address:port]/api/v1/token/create/

— HTTP method: POST

— Content Type: JSON

— Payload: { “email”: “abc@gmail.com”, “password”: “matkhau” }

Dudi day la danh sach mot s6 status code thdng dung duoc tra vé tir response:

STT | Code TextCode Mo ta

1 200 OK Thanh céng

2 201 Created ba tao ra mot tai nguyén thanh céng

3 204 No Content Thanh c6ng nhung response khéng chira
ndi dung

4 205 Reset Content Thanh cong va bao hiéu cho client sip
xép lai noi dung

5 301 Moved Permanently | Chuyén huéng t6i tai nguyén duogc chi
dinh & dia chi mai
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6 400 Bad Request Ldi server khéng hiéu y&u cau

7 401 Unauthorized Li yéu cau khdng dugc xac thuc hop 18

8 403 Forbidden Li yéu cau khdng dugc phép

9 404 Not Found Ldi yéu cau khong duogc tim thay

10 405 Method Not Allow | L3i server tir chdi tiép nhan loai phwong
thitc HTTP cu thé

11 500 Server Internal Error | L&i khdng mong muén trén server nham
tir chéi viée thuc hién yéu cau

Bdng 2.2.4. Mét sé status code thdng dung ciia giao thirc HTTP

Kién tric cac thanh phan cia REST API server

JWT auth

Pl Serializer

JSON View

Django rest framework
e - saL
database

\ Django server

__________________________________________________________

=== HTTP request
=== HTTP response

Hinh 2.2.23. Kién truc cac thanh phdn ciia REST API

Str dung django va django rest framework dé xay dung REST API va dung JWT
dé xac thuc cip quyén cho request. Chuan dir liéu dé trao doi giira server va client la
JSON. Béi véi cac API lién quan toi CRUD service s& cai dat ModelViewSet & 16p
View va ModelSerializer ¢ 16p Serializer dé ty dong xt ly cac phuong thiec HTTP
theo céac tac vu CRUD va chuyén d6i dir liéu giita JSON v&i model tuong tng.
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2.2.2. Ung dung web quan ly
Giao dién web

Man hinh dang nhdp

Login Form

R

I @

Please input your password!

Remember me

Hinh 2.2.24. Giao dién man hinh dang nhdp

Man hinh dang nhap gom c6 truong nhap email, mat khau, ghi nhé tu dong dang
nhap, tly chon hién thi mat khau va n(t dang nhap.

GVHD: Tran Cong An 50 SVTH: Nguyén Thanh Khoa



Ung dung ban dé néi that sir dung thuc té tang cuong

Trang chu

AR-Funitures Management App

Versions Addressables Furnitures

=1 Th [
Hinh 2.2.25. Giao di¢n trang chu ung dung web qudn ly

Trang chu gdbm mot giao dién diéu hudng phia bén trai va cac biéu tuong diéu
huéng tryuc tiép o bén phai.
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Qudn ly phién bdn

AR-Funitures Management App

& Versions Versions

Publish a new version
No Number Date Message
rniture Colors 1 1.0 4/19/2020, 9:48:18 AM Dev version

2 1.1 4/19/2020, 10:09:30 AM Update dev version

Power by Ant-Design

Hinh 2.2.26. Giao dién qudn ly phién ban

Quan ly phién ban sir dung mot bang dung dé hién thi danh sach phién ban, nit
tao moi phién ban va cum cac ndt dung dé phan trang khi danh sach qua dai.

Upload Unity addressables

AR-Funitures Management App

Unity Addressables

Addressables Upload addressables Unity

*Target: ~Android
* File hash: 1 File hash
*Filejson: L File json

“File bundle: 1. File bundle

Hinh 2.2.27. Giao dién tai 1én asset bundles ciia Unity
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Giao dién nay gdm cac truong dung dé chon file asset bundles cia Unity dé tai
1&n server, cac file nay bao gdbm mét file json, mét file hash va mot file bundle. Nt
submit dé tién hanh tai 1&n va nit reset dé bo chon tat ca cac file.

Qudn ly do néi thit

AR-Funitures Management App

Furnitures

o
Unity . :
No Name Price Type Status Operation
— addressable
i
Ghé gé nhua dé
- 1 fur 1 ne geniE ae 550000d  Ghé e Published 2 o
- ¢ lung tua
Ghé banh vai . N
2 fur_2 ; 1.400.000 @ Ghé banh ® Published @ Z o
trang
Ghé banh nhua i
3 fur_3 X 2.100.000 @ Ghé banh ® Published 2 n]

do

Hinh 2.2.28. Giao dién quadn |y ni that

Tuong ty nhu quan ly phién ban, quan Iy d6 ndi that ciing s& ding mot bang dé
hién thi danh sach cac mon d6 noi thit, mot sé trudng s& dugc an di. Ngoai ra, con
c6 mot s6 nat tiy chon dé tao mai, xem chi tiét, chinh stra va x6a dd noi that. Béi
v6i bang liét ké danh sach d6 noi that s& c6 mot sb tiy chon nhu tim kiém, sip xép
va loc.
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Tao mdi do ni thit

Add a new furniture

* Description

Hinh 2.2.29. Giao dién tao mdi ndi that

Tinh ning nay cho phép nguoi dung chon hinh anh noi that va nhap thong tin
can thiét dé tao méi théng tin mot mén d6 nodi that. Mot popup duoc st dung dé
ngudi dung nhap théng tin va giri yéu cau.

Chinh siva thong tin do néi thit

Edit a furniture

P

* Name

Ghé banh vai trang

* Description

Ghé banh vai trang dudc thiét ké ti chat liéu vai va go.

Budc két hdp tif mau nau va trang
Pudc dung dé dat & phong khach.

Hinh 2.2.30. Giao dién cdp nhdt thdng tin néi thdt
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Tuong ty nhu tao mdi dd noi thét, chinh sira dO nodi that cling st dung mot
popup hién I&n cho phép ngudi dung chinh stra thdng tin va giri Yéu ciu cap nhat.
Khi nguoi dung nhap vao nit chinh sira trén mot dong dir liéu trong bang noi that,
dir liéu cua noi that ndy s& dugc dién tu dong VAo cac trudng twong tng trén popup
va cho phép ngudi dung chinh sira lai.

Xem thong tin chi #iét do néi thit
Height

Depth

Price

Type

Colors

N o5 | [ ving dam

Materials

G6 | Nhua

Status
® Published

Hinh 2.2.31. Mt phan giao dién xem chi tiét néi that

Xem chi tiét d6 noi that ciing sir dung mot popup dé hién thi théng tin chi tiét
ctia CAC mon dd noi that. Khi nguoi ding nhip vao biéu tugng xem chi tiét trén mot
dong dit liéu ctia bang noi that, dir liéu ndy s& duoc dién vao cac trudng twong Ung
trén popup va hién thi cho ngudi ding xem.

Ngoai ra khi nguoi ding chon vao biéu tugng x6a trén mot dong dit liéu cua
bang noi that, mot popup nho s& hién ra nhic nhd ngudi ding ¢6 mudn tiép tuc hay
khong. Néu ngudi ding van mudn xda thi sé tién hanh giri yéu cau toi server xoa dir
lidu ctia ndi that twong tng voi dong dir licu do.

Giao dién danh cho quéan ly loai phong, loai dd ndi that, mau sic, vat liéu noi
that ciing tuong ty.

Mt s6 tinh ning phu:

— Dang xuét: két thic phién lam viéc.

GVHD: Tran Cong An 55 SVTH: Nguyén Thanh Khoa



Ung dung ban dé néi that sir dung thuc té tang cuong

Thoéng bao: hién thong béo thanh cong hoic thong bao 1.

—  Tim kiém: tim kiém nhitng dong dit liéu ctia mot cot trong bang.

Sap x&p: sap xep dir liéu cua mot cHt bang.

Phén trang: cum phéan trang danh cho bang.

— Loc: loc ra cac truong trung ctia mot cot trong bang.

Kién tric c4c thanh phén ciia web client

React

RS HTTP
request

HTTP

. ) response
Containers Dispatcher

\ Redux )

Web client

Hinh 2.2.32. Kién tric cac thanh phan ciia iimg dung web qudn Iy

Web client s& két hop react va redux dé quan Iy state d& dang hon. Str dung Antd
(Ant design) dé tao dung giao dién nguoi dung va axios dé trao d6i véi REST API
server. Ngoai ra, str dung cookie luu trir token dé ghi nhé phién dang nhap va tao
méi access token khi hét han.
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2.2.3. Mobile app
Giao dién

Kiém tra cdp nhdt

AR Furniture AR Furniture

Dang cap nhat . v s ’
64.8/107.3 MB Nhap vao man hinh dé tiép tuc...

Hinh 2.2.33. Giao di¢n cdp nhdt vng dung AR mobile
Str dung mét phan canh dé thyc hién tinh cap nhat dir liéu. Man hinh cap nhat
duoc thiét ké don gian, hién dai bao gdm tén tng dung, hinh anh nén, dong chir
trang thai va thanh phan trim cap nhat.
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Tim mdt phing

N

—

Need Help?

Hinh 2.2.34. Giao dién huéng dan do tim mdt phang
Giao dién hudng dan do tim mat phang duoc hd tro bai thu vién ARCore, gdm
c6 mot anh dong hudéng dan di chuyén dién thoai quét xung quanh va nat open dé
hién hudéng dan chi tiét.
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Menu chinh

7im kiém.

Noi that theo loai phong

Noi thét theo phong thiy

NGi that yéu thich

Hinh 2.2.35. Giao dién menu ciia trng dung AR mobile

Giao dién menu chinh s& gdm danh sach cac mé hinh noi that 3D phia bén duéi
va mdt menu danh sach cac tly chon liét ké d6 noi tht.
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Ligt ké néi thit theo loai phong

( Loai phong ) ( Phong Ngu

Phong Khach Giwong ngl

Phong Ngu Tu &o

Phong Lam Viéc TU dau givdong

Phong An Ban trang diém

Hinh 2.2.36. Giao dién liét ké loai phong cua irng dung AR mobile

Liét ké noi that dira theo loai noi that va loai phong 1a mot menu diéu hudng 2
cip do: cdp do 1 1a danh sach loai phong, cip do 2 1a danh sach loai noi that dya
theo loai phong.
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Thong tin chi tiét ciia dé noi thit

Thong tin chitist I Thong tin chi tiét Thong tin chi tiet  H§

Hinh 2.2.37. Giao dién xem thong chi tiét néi thdt ciia 1ing dung AR mobile

Thong tin chi tiét cia mot mon dd ndi that dugc hién thi dang popup gdm anh,
tén, md ta, gi4, kich thudc, mau sic, vat liéu va thdng tin phong thay. Khi nhan vao
hinh anh mot moén do noi that trong danh sach thi hién thi thdng tin chi tiét cia mon
do.
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Théng tin ngwei dung

Thong tin c4 nhan

Nguyén Thanh Khoa

1997 Thang 8 v

AN

Hinh 2.2.38. Giao dién nhdp thdng tin nguoi dung
Thong tin ngudi dung 1a mot popup gom cac truong dé ngudi dung nhap vao
tén, ngay sinh, checkbox tuy chon ngay am lich va thong tin can — chi — ménh cuta
nguoi dung.
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Thao tac man hinh d6i véi tinh niing AR

Thao tac

Tén thao tac

Chirc nang

1

Kéo tha bang mot
ngoén tay

Pt mb hinh do noi that vao bdi canh canh:
str dung mot ngon tay dé chon va kéo tha
md hinh dd ndi that trong danh séch vao
mit phang nam ngang trong phan canh.

"

Nhan

Chon hodc bé chon dd néi that: dung mot
ngon tay nhap mot lan vao mé hinh do noi
that da dat vao phan canh dé chon va vong
trong mau xanh xuét hién. Nhap mot 1an
nita vao mo hinh hoac vi tri ngoai mo hinh
dé bo chon.

("

Vudt sang trai/phai
bang mdt ngon tay

Di chuyén md hinh ndi that theo truc X:
vudt sang trai/phai bang mot ngon tay dé di
chuyén md hinh d6 noi that dang duoc
chon sang trai/phai, twong Gng Vi truc X
clia mat phang nam ngang trong phan canh.

Vubt [én/xudng
bang mot ngon tay

Di chuyén mé hinh db néi that theo truc Z:
vudt 1én/xubng bang mot ngon tay dé di
chuyén md hinh d6 noi that dang duoc
chon ra xa hodc lai gan, twong tng véi truc
Z clia mat phang nam ngang trong phan
canh.

Xoay 2 ngon tay

Xoay do ndi that theo truc Y: st dung 2
ngon tay xoay theo hoic nguoc chiéu kim
ddng hod dé quay md hinh noi that dang
duoc chon quanh truc Y cua chinh no.

Bang 2.2.5. Danh sach chirc nang cac thao tac tay trén wng dung AR mobile
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Danh sach cac nit chic niing chinh nam ¢ thanh bén phai man hinh

NUt chirc nang Tén Thao tac Churc nang
@ Refresh Nhén giit 2 gidy | Tao méi lai phan canh
Screenshot | Nhan Chup anh man hinh

X6a mo hinh noi that dang
Nhén duoc chon trong phén
6 Delete canh
o Xo6a hét tit ca cac md hinh
Nhan gilr 2 giay ek A
ndi that trong phan canh
o Setting Nhan Hién thj danh sach cai dat
e Menu Nhén Hién thi danh sach menu

Bang 2.2.6. Danh s&ch céc nat chirc nang chinh trén ung dung AR mobile

Danh sach mét s6 nGt chire niing khac

Nut chirc ning Tén Thao tac Chire nang
D Search Nhéan Tim kiém theo tén ndi that
x Close Nhén DPéng popup dang mo
_ . Thém mot mon dd noi that vao
Like Nhan , A e
danh séch yéu thich
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. . B6 mot mén dd noi that tir danh
Dislike Nhan ) L,
sach yéu thich
< Back Nhéan Tré vé tly chon trude do
@ Check Nhén Chon mot tuy chon
O Uncheck Nhén B6 chon mot tuy chon
I\, | show Nh4n Hién thi danh sach db noi that
v Hide Nhan An danh sach dd néi thét
. Hién théng tin chi tiét d6 noi
Nhan p
that
' Furniture
Pat md hinh noi that vao tron
Kéo tha & Mo N not Ha J
phéan canh

Bdng 2.2.7. Danh sach mét s6 n(t chite ning Khac trén irng dung AR mobile

Phién ban ARCore SDK for Unity

Phién ban ARCore duoc sir dung trong dé tai ludn vin 1a phién ban 1.16.0.
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Kién tric cac thanh phan ciia ing dung mobile

i
a2 ASSEt bundles

Device

M Vicb Roquost N JSON cata
ARCore ! Storage | Web Request JSON data
S
, Mobile app AN ever

Hinh 2.2.39. Kién tric céc thanh phdn ciia itng dung AR mobile

Ung dung mobile gdm phan Ul s& tuong tac truc tiép véi ngudi dung, thu vién
ARCore s& trao doi ¢ phia hé thong théng qua anh camera va cac cam bién gia toc
IMU. Vé phia trao doi dir liéu véi server, sir dung Unity Web Request giao tiép véi
server REST d¢é tai dir liéu JSON va Addressables d¢é tai nhirng tai nguyén dong goi
bai Unity Editor. Nhitng dir liéu dugc cung cip bai server s& dugc luu trit lai & bo
nhé trong va duoc truy xuat khi can. LUc truy xuat, bo JSON Loader s& duogc st
dung dé doc dir liéu JSON va Addressables s& doc C4c tai nguyén da tai trude do
trong bd nhé. Manager 1a thanh phan ding dé xir Iy yéu cau cua ngudi dung thong
qua Ul va giao tiép véi thu vién ARCore khi can thiét nhu dat mo hinh 3D vao mit

phang nam ngang caa ARCore trong phan canh.
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Chuwong 3. Cai dat giai phap

3.1. REST API server
3.1.1. Cai dat model trong django

Model 12 nhimg 16p ding dé truy xuit co so dit liéu, chtra cac truong bat budc.
Tuwong ung v&i cac bang RoomType, FurnitureType, FurnitureColor,
FurnitureMaterial, Furniture va Version sé¢ dugc cai dat thanh cac model trong
django. Mdi model s& bao gom cac truong 1a c4c cot cua bang tuong tng.

|RoomType |

/pe(django.db.models.Model):
id integer g

name = django.db.models.CharField(max_length=255)

name string

Hinh 2.3.1. Cai ddt bang RoomType bang model trong django

Vi du bang RoomType goém cé4c cot id, name thi khi cai dat bang ngdn ngit
python trong django thi s€ chi ¢ trudng name con truong id sé duoc tao tu dong.
Céc bang con lai cting duoc cai dat tuong tu.

Danh sach cac model dugc sir dung:

Tén model Mo ta
User Quan ly tai khoan nguoi dung
RoomType Quan ly loai phong
FurnitureType Quan Iy loai d6 ndi that
Color Quan ly mau sic ndi that
Material Quan ly vat liéu noi that
Furniture Quan Iy d6 ndi that
Version Quan ly phién ban dir liéu json

Bdang 2.3.1. Danh sach cac model duwoc cai dat
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3.1.2. Cai dat serializer trong DRF

Serializer 12 class dung dé chuyén ddi dit liéu giira json (hoic xml hay multipart-
form) thanh cac kiéu dir liéu python va nguoc lai, myc dich 1a 1am ngudi phién dich
trung gian giira dir liéu dwoc guri Ién tir client va dir liéu duoc truy xuét tir Model.
Mot Serializer c6 thé c6 mot hodc khong cd Model.

Déi voi cac thao tdic CRUD thi s& sir dung ModelSerializer. ModelSerializer 1a
mot python class ké thura tir Serializer, ty dong kiém tra dit lidu dugc giri 18n tur
client va chuyén doi dir liéu twong tmg sang cac kiéu dir liéu python dua trén cac
truong ctia model dugc cung cap.

RoomType(django.db.models.Model):
name = django.db.models.CharField(max_length=255)

RoomTypeSerializer(rest framework.serializers.ModelSerializer):
> Meta:
model = RoomType
fields = ('id', 'name’,)

Bdang 2.3.2. Cai dat RoomTypeSerializer trong DRF

Vi du khi tao Serializer cho model RoomType thi chi can cung cap class model
RoomType va cac trudng ding dé xac thyc va chuyén doi dit liéu gom id va name.
Céac model con lai cling duoc cai dat tuong tu.

Danh sach cac Serializer:

Tén Serializer Model sir dung Mo ta
UserSerializer User
RoomTypeSerializer RoomType
: . : Chuyén d6i dit ligu
FurnitureTypeSerializer FurnitureType va t:ao t4c dit liéﬁ
ColorSerializer Color
MaterialSerializer Material
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FurnitureSerializer

Furniture

VersionSerializer

Version

AddressablesFileSerializer | Khdng c6

Tai Ién cac asset
bundles cia Unity

Bang 2.3.3. Danh sach cac Serializer duoc cai dat trong DRF

3.1.3. Cai dat View trong DRF

View trong DRF dugc xem nhu 1a mét Controller ding dé phan quyén, diéu
khién truy cdp va thao tac dwa trén cac HTTP method (GET, POST, PUT,
DELETE). ModelViewSet duoc st dung dé tir dong chuyén cac request lién quan
dén thao tac CRUD t6i ham xir Iy pht hop (ham xir ly cia Serializer — list, retrieve,
create, update, destroy) dua trén cac phuong thicc HTTP,

lass RoomTypeView(rest framework.viewsets.ModelviewSet):
queryset = RoomType.objects.all()

serializer class = RoomTypeSerializer
permission classes = [IsAdminOrReadOnly]

Hinh 2.3.2. Cai dat RoomTypeView trong DRF

Vi du dé cai dat mot ModelViewSet co ban cho model RoomType thi chi can
cung cap cho né mét tap cac déi twong duoc n6 quan ly théng qua queryset, mot
class serializer ding dé chuyén doi va thao tac dit liéu dir liéu, mot class dung dé
phan quyén. Pé tao cac ModelViewSet cho cac model con lai ciing tuong tu.

Danh sach cac View:

View Loai View Mo ta
RoomTypeView
FurnitureTypeVieW H6 tro thao tac CRUD dua trén
ModelViewSet HTTP method (GET, POST, PUT,
ColorView DELETE)
MaterialView
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FurnitureView

Cho phép tao méi (POST) va lay

VersionView ListCreateAPIView o ]
(GET) danh sach phién ban json

HOo tro tai lén (POST) cac asset

FileUploadVie
ileUp Iew bundles cua Unity

Hd tro tai xudng (GET) céc asset

FileDownLoadView | APIView . )
bundles cua Unity

HO tro tai xuéng (GET) hinh anh

MediaView tai /media/

Bang 2.3.4. Danh sach cac View duoc cai dat trong DRF
ListCreateAPIView 1a mot View chi ho trg 2 ham create (POST) va list (GET).
APIView la mot DRF View nhung khong ty dong xtr Iy ma phai ghi dé cac ham can
dung.
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3.1.4. Routing trong DRF

Khi st dung Model View Set thi viéc routing bang DRF tré nén vo cung don
gian bang cach s dung DefaultRouter. Chi can cung cAp cho router ndy mot tén
duong dan URL tuong tmg vé&i view thi moi viéc vach dudng dua trén phuong thirc
HTTP s& dugc router nay hd trg day du.

router = rest framework.routers.DefaultRouter()
router.register(’'room-types', RoomTypeView, basename='room

urlpatterns = [django.urls.path(’", django.urls.include .urls))]

Hinh 2.3.3. Cai dar router cho room-types trong DRF

Vi du khi sir dung DRF routing cho mot ModelViewSet thi chi can cung cip cho
DefaultRouter mot duong dan URL la /room-types/ va viéc vach duong dua trén
HTTP request duogc router thyc hién nhu sau:

URL HTTP method Chirc ning
/room-types/ POST Tao méi mdt loai phong
/room-types/ GET Lay tat ca danh s&ch loai phong
/room-types/1/ GET Lay mot loai phong c6 id 1a 1
/room-types/1/ PUT Cap nhap mot loai phong co id 1a 1
/room-types/1/ DELETE X6a mot loai phong c6 id 1a 1

Bdang 2.3.5. Danh sach URL ciia room-types duwoc Default Router 46 tro

Céac model con lai ciing sé dugc cai dat twong tu. Cac routing khac sé str dung
router mic dinh duoc cung cip boi django vi du nhu tao JWT token.

3.1.5. X4c thwe request bang JWT

St dung mot phién ban thu gon cua thu vién JWTAuthentication la
SimpleJWTAuthentication. Khi tao token bang email va password thanh céng thi
server s& tra vé mot cap access va refresh token. Thoi gian séng cua access token la
5 phit va refresh token 1a 15 ngdy. Khi access token hét han thi c6 thé st dung
refresh token dé tao mot access token mai.
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—=

"refresh”: "header.paylead.signature”,
"access": "header.payload.signature”,
"expired access _at": 1590844742080,
"expired refresh_at": 1591254842809,
"timezone": "utc”

Hinh 2.3.4. Két qua vé khi tao JWT token thanh cong

Két qua cua viéc tao méi mot cip access va refresh token bao gom: access_tok,
refresh_tok, thoi gian hét han (kiéu DateTime trong JavaScript) access va refresh
cung vai mui gio.
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3.1.6. Xir Iy yéu ciu
Qua trinh xtr Iy mot request cua server ¢ thé md ta don gian hoa bang luu dd
sau:

Bat dau

/Tiép nhan request/

Kiém tra URL
hop 187

Tra vé théng bao
6i 404 - Mot Found

Kiém tra Biing

phwrong thive

Sai - o
5 Anh xa & View

Xac thire token

. o 187 r
hop 187 hop 1€ tirong (g
Tra vé .
thidng bao loi "
401 - B
Unauthorized Kjém ira
. quyen hop &7
Tré vé .
théng bao 1Gi "
403 - -
Faorbidden
Y *
Tra vé X
théng bao lai Tra vé o
405 - Method Thﬁl"lg hio |5| Sai JSE”E“Z"ErM ‘E'Ll.lrlg Model x0F Is‘
Mot Allow 1 400 - Bad kiem lra dL}r} lieu thao tac dif liéu
Request hop le?
Tra vé
théng béo 15i .
500 - Internal Thanh cong?
Server Error
vYy

F

. ~ Tra vé response
 Ketthic & 4 008 2%X - Success

Hinh 2.3.5. Luru d6 xit Iy yéu cdu ciia REST API server
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3.2. Web client app

3.2.1. Piang nhap — Xac thwe nguoi dung

Login Form

£ admin@gmail.com

Remember me

Hinh 2.3.6. Form dang nhdp cua vng dung web qudn ly

Khi nguoi dung truy cap trang dang nhép thi tai ddy s& kiém tra xem nguoi ding
da duoc dang nhap hay chua, néu da dang nhap roi thi s& chuyén huéng vé trang
chu. Tinh nang nay s& s dung JWT token, dung no thay cho session dé ghi nhé
phién dang nhap va xac thyc cac request.

L&y refresh token
frong cookie

Kigm tra ™, Sudng
refresh token
hop 167

Chuyén hudng tdi
tramg chd

Hinh 2.3.7. Luu do xi Iy ciia chuyén hudng ding nhdp téi trang chii
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Khi nguoi ding nhap théng tin email, mat khau va tly chon ghi nhé ding nhap,
sau d6 ngudi ding nhap chon ding nhap thi web client s& tién hanh xir Iy nhu sau:

Email + password
va tly chon
remember me

Axios
. . o| POST ftoken/create/
Dispatch login "1 (email + password)
tdi server
ug T%T;gkﬁ?aﬁg Nhan JWT token tir
hop 18 server response
Hién thgng Status code
béo 1oi 200 - QOK?
Luru JWT token
vao cookie, Remember
tr xda khi me?
dong trinh duyét
v
— 4
) Luru JWT token
Py Chuyen hwdng tdi ¢ vao cookie,
Ket thuc trang chi théxi gian het han 13
15 ngay

Hinh 2.3.8. Luru d6 xit Iy thuee hién yéu cau ding nhdp ciia ing dung web

Pau tién, ung dung s& kiém tra tinh hop 1¢ cta dit liéu nhap vao bao gém email
va mat khau. Tiép theo, s& sir dung axios dé guri yéu cau tao mdi JWT token t6i
server. Néu tao token thanh cong thi s& luu trir token vao cookie va chuyén hudng
t6i trang chii, nguoc lai thi thong bao 16i.

GVHD: Tran Cong An 75 SVTH: Nguyén Thanh Khoa



Ung dung ban dé néi that sir dung thuc té tang cuong

3.2.2. Sir dung React-Router dé routing cho ng dung

Ung dung duoc routing thanh 2 phan 14 URL public va URL private: URL
public 12 nhitng dia chi URL khong yéu cau ding nhap va URL private |a nhing dia
chi URL yéu cau dang nhap.

Nguwdi ding
chon dia chi
URL

Kiém tra Bung

URL yéu ciu
dang nhap?

Léy refresh token
trong cookie

Bing

Kigm tra
refresh token
hop 18?7

Chuyén hudng tdi
dia chi URL

Sai

Chuyén hwdng tdi
trang d&ng nhap

Hinh 2.3.9. Luu do xi ly routing cuia iing dung web

Khi nguoi dung truy cap t6i mot dia chi URL bat Ki, néu dia chi d6 yéu cau
nguoi ding dang nhap thi ung dung s& chuyén hudng ngudi ding toi trang dang
nhap. Bi véi nhitng URL khong dugc hd tro bai tng dung thi sé& chuyén hudng
ngudi ding dén trang théng béo 16i 404 — Not Found.
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3.2.3. Thao tac sir dung CRUD

Liét ké danh sach néi that

Unity

No Name Price Type Status Operation
addressable

Ghé g6 nhua do c6 )

1 fur_1 1 gonhua dorco 5500004  Ghé o Published 2z @
Iung tua

2 fur_2 Ghé banh vai trang 1.400.000 d Ghé banh ® Published ra )

3 fur_3 Ghé banh nhya do 2.100.000 d Ghé banh ® Published A )
Sofa phong cach hién .

4 fur 4 2.800.000d Sofa e Published a a

dai

Hinh 2.3.10. Component Table /iét ké danh sach néi that
St dung component Table duoc cung cip boi Ant design dé hién thi danh sach
no6i that. Khi nguoi ding truy cap vao tinh niang quan ly ndi that thi ing dung sé& tu
dong giri CAC Yéu cau can thiét téi REST server dé lay va render dix lidu.

Axios GET ._.ffurnitures/

B R s -
Hne Cap nhat state len

. -
Thanh cong? redux store

k4

React render lai

Théng bao loi bang noi thit

Hinh 2.3.11. Luu do xit ly liét ké danh s&ch néi thdt
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Tao méi ndi that

Str dung mot popup hién cho phép ngudi ding nhap nhitng théng tin can thiét va
submit 1&n server. Sau khi tao méi thanh cong s& cip nhat lai danh sach noi that.Qué
trinh kiém tra dir liéu va gui request 18n server dé tao méi noi that c6 thé dugc mo ta
bang luu d6 sau:

Lay dif lidu tir
form tao mai

d6 ndi that

. A Axios
Thﬂdnf? I?Sun loi LAy access token 4| POST ._furnitures/
khéna hop I& trong cookie "| (data payload + access
g nop le token in header)

L Biing
status code
1a 4017

Sai

Thanh cong?

&

Axios
POST . _fokenfrefresh/
(refresh foken)

L4y refresh token
trong cookie

4

Sal Biing
. ) . - Luru access token
7 N .
X0a cookie Thanh cong® vao cookie
Y
¥ h 4
Sai Axios retry

POST .._furnitures/
(data payload + access
token in header)

Thanh cdng?

Théing bdo 15i

Thong bao "
thanh cdng

Hinh 2.3.12. Luu do xit Y tao méi néi thdt
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Céc tinh nang tao m&i, cdp nhat, x6a nodi that 13 nhitng tinh ning yéu cau ding
nhap nén s& duogc cai dit lwu d6 xir Iy gan nhu twong tu nhau.

Cac tinh ning quan ly khac

Vi diém manh cta React 1 xay dung cic component c6 kha ning tai sir dung
nén cac tinh ning quan 1y khac nhu loai noi thit, loai phong, mau sic, vat liéu,
phién ban s& duoc cai dit twong ty nhu quan Iy noi that. Riéng tinh ning tai 1én cac
Addressables bundles s& dugc thiét ké khac déi chat, chi hd tro tinh ning upload.
Tuy nhién, Tuu d6 xt ly giri mot request 18n server ciing twong tu nhu tao méi ndi
that.
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3.3. AR mobile app
3.3.1. Luu trir model va hinh anh
ScriptableObject

Str dung ScriptableObject dé luu trit dit liéu

© Inspector =

E ﬁ_“'_l ﬁ z ﬂ'r
[ open |

lof Addressable |[fur_1

Script FurnitureScriptableCbiject Lo

Id 1

Image [“limage

Prefab wiur_1 o

Hinh 2.3.13. FurnitureScriptableObject duoc danh dau 1a “addressable”

Tao mot script FurnitureScriptableObject ké thira tir ScriptableObject dé luu trit
prefab model 3D va hinh anh model 2D. Pong thoi danh dau d6i twong nay 1a mot
“addressable” va chi dinh mot dia chi dé cho Addressable quan ly.
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3.3.2. Pong goi dir liéu bang Scriptable Object
St dung Addressables dé dong goi dit liéu
Ciéu hinh Addressables trong Unity 3D

. AddressableAssetSettings

Hinh 2.3.14. Cdu hinh addressable dé déng goi dir liéu

Truy cap theo duong dan Window > Asset Management > Addressables >
Settings dé cau hinh Addressables:

— Build Path: 12 duong dan ding dé build asset bundles

— Load Path: 1a dudng dan ding dé truy cap va tai xudng asset bundles.
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Truy cap theo duong dan Window > Asset Management > Addressables >

Groups dé quan ly céc asset dugc dat 1am addressables:

| Create T| Profile: Remote T| Tools T| | Play Mode Script T| Build T| (o [%)]
Group Mame Y Addressable Name| & Path . Labels
» Built In Data a
¥ Furniture Remote

fur_1 ' Assets/Furnitures/fur_1/fur_1.asset

fur_10 Bl Assets/Furnitures/fur_10/fur_10.asset

fur_11 ' Assets/Furnitures/fur_11/fur_11.asset

fur_12 Bl Assets/Furnitures/fur_12/fur_12.asset

fur_13 ' Assets/Furnitures/fur_13/fur_13. asset

fur_14 Bl Assets/Furnitures/fur_14/fur_14 asset

fur_15 Bl  Assets/Furnitures/fur_15/fur_15,asset

fur_16e Bl Assets/Furnitures/fur_1&/fur_16.asset

fur_17 Bl  Assets/Furnitures/fur_17/fur_17.asset

fur_18 Bl  Assets/Furnitures/fur_18/fur_18.asset

fur_19 Bl  Assets/Furnitures/fur_19/fur_19.asset

fur_2 Bl  Assets/Furnitures/fur_2/fur_2 asset

fur_20 Bl  Assets/Furnitures/fur_20/fur_20.asset

fur_z1 Bl Assets/Furnitures/fur_21/fur_21.asset

fur_22 Bl  Assets/Furnitures/fur_22/fur_22, asset

fur_23 Bl Assets/Furnitures/fur_23/fur_23.asset

fur_24 l Assets/Furnitures/fur_24/fur_24. asset

fur_2s Bl Assets/Furnitures/fur_25/fur_25.asset

fur_ze ' Assets/Furnitures/fur_2e/fur_2¢.asset

fur_27 Bl Assets/Furnitures/fur_27/fur_27.asset

fur_z8 ' Assets/Furnitures/fur_28/fur_28.asset

fur_29 Bl Assets/Furnitures/fur_29/fur_29.asset

fur_3 Bl  Assets/Furnitures/fur_3/fur_3.asset

fur_30 Bl Assets/Furnitures/fur_30/fur_30.asset

fur_31 Bl  Assets/Furnitures/fur_31/fur_31.asset L

fur_32 Bl  Assets/Furnitures/fur_32/fur_32. asset v

Hinh 2.3.15. Danh sach cac ScriptableObject duwoc ddanh dau 1 “addressable ”
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3.3.3. Tinh toan kich thwéc model

St dung mot phan canh chay tryc tiép trén mdi truong Unity Editor d& chon md
hinh va tinh toan ti 1€ kich thudc model:

= Hierarchy

FurnitureCreator

© Inspector

9 [ |FurnitureCreator | [ static v
Tag |untagged  ¢]Llayer [Defaut  *]

Hinh 2.3.16. Phan canh dung d@é tinh toan kich thwde mo hinh
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| |

Hinh 2.3.17. Tinh toan kich thwée mé hinh bang phan canh FurnitureCreation

Phan canh nay s& do kich thudc 1udi cua md hinh ndi that dugce chon, cac kich
thude nay s& co chiéu ngang, cao va sau. Tuong tng v6i kich thudce theo mot chiéu
dugc chi dinh, phan canh sé& tinh toan va cho ra két qua cia md hinh noi that theo
chiéu ti I¢ do.
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3.3.4. Cap nhat dir liéu

Khi khoi dong tmg dung thi phan canh kiém tra cap nhat s& dugc khoi chay dau
tién. Phan canh nay chiu trach nhiém kiém tra cap nhat, tai vé& va hd tro chuyén sang
phan canh chic nang AR.

Ham quan 1y cip nhat dugc mo ta bang luu dd sau:

Bt dbngtraxng thai
Ia dang kieém tra
cép nhat...

¥

Goi ham kiém tra
cép nhat

Kiém tra cin

cip nhat? Goi ham cap nhat

Két thic

Fy

Hinh 2.3.18. Luu do ciia ham qudn 1y cdp nhdt diF liéu ciia iing dung AR mobile
Ham nay sé& x4c dinh c6 tién hanh cap nhat di liéu hay khdng théng qua viéc goi
ham kiém tra cap nhat. Néu ham kiém tra cap nhat tra vé két qua 1a can cap nhat thi
s& goi ham tién hanh cap nhat va két thic.
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Ham kiém tra cip nhat

UnityWebRequest
GET _.fverzions/

Sal Diing Kiem tra
phién ban json
hién tai I& mdi
nhat?

Kigm tra
phién ban json

trén thiét bi
Ion hon 07

Y

Thanh céng?

_Addressables
kiém‘tra k'u:hxth FiFC
can tdi xudng

Tra vé sai

Tra vé ding

Kt thiic

Tra vé diing

Hinh 2.3.19. Luu do xi Iy ciia ham kiém tra cdp nhdt

Ham kiém tra cap nhat s& xac dinh c6 can cap nhat hay khdng thong qua viéc
kiém tra phién ban dit liéu json va kich thudc can tai xudng ctia addressables. Ham
nay sé tra vé dung néu thoa mot trong 3 diéu kién sau

— Ung dung 1an dau duogc cai dat, hodc da bi x6a dir liéu (clear data)
— Phién ban dit liéu json bi 15i thoi

— Céc dir liéu addressables bi thay dbi & trén server
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Ham tai xudng dir liéu cap nhat

Pat dong trang thai
|4 dang cdp nhat...

|

K&t noi toi server

Bing

Thanh cing? Téi asset bundles |——®  Tai diF ligu json

Bt dong trang thai Load phan canh
|8 AR

i

bat dPng trang thai
nhap vxén Vi tr"
hat ki de bat dau

Hinh 2.3.20. Luu do xit Iy ciia ham tdi xudng dir liéu cdp nhdt

Ham s& tai xudng lan luot dir liéu asset bundles cua addressables va céc dir liéu
JSON (furnitures, furniture-types, room-types, colors, materials, version) dugc cung
cap boi REST API.
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3.3.5. Liét ké danh sach loai phong

Tim kiém... D

Phong Khach

Phong Ngu

=
i=3
[d
=
n
[
=
@
=]
=)
0,
-
=
o
=1
w

NGi that theo phong thily Phong Lam Viéc

Noi that yéu thich Phong An

Hinh 2.3.21. Menu li¢t ké danh sach loai phong

Tinh ning nay 1a mot menu cap do 1 liét ké tat ca cac loai phong dudi dang mot
danh sach cho phép nguoi dung chon va liét ké theo loai phong. Qua trinh liét ké
duoc md ta don gian hda bang luu d6 sau:

Bat dau

Nguriri ding nhap
vao nut danh sach
loai phong

h

JSOMLoader lay
danh sach loai phéng
& file json trén thiét bi

Y

Dll.l‘;'ét qua tirng
phan tir cliia danh
sach

L&y phin tir
loai phéng hién tai

Hién thi danh sach
loai phéng

h 4

Khéi tao item loai
phong tlr prefab 2D,
thém vao scrollview

loai phong

Hinh 2.3.22. Luu do xit ly liét ké danh séach logi phong
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3.3.6. Liét ké danh sach loai ndi that dwa theo loai phong

€  Loaiphong

Phong Khach

Giwdng ngu

Tu ao

o
=
o
=]
Q
=
(=]
e

Phong Lam Viéc TG dau giwdng

Phong An Ban trang diém

Hinh 2.3.23. Menu /iét ké danh sach loai néi that theo loai phong
Tinh ning nay 14 mot menu cap d6 2 cho phép liét ké danh sach loai noi that dua
theo loai phong. Qua trinh liét ké danh sach loai ndi that dugc mé ta bang luu dd &
trang tiép theo.
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Bat dau

Nguwri ding nhép
vao nut loai phong
trong danh sach

Y

JSOMNLoader lay
danh sdch loi ndi th At
& file json trén thigt bi

v
S dung LING
truy van loai ndi that
duwra trén loai phong
dwrgre chon

Y

Dl{wét qua tirng
phan t cia danh
zach

Hién thi danh sach
loai ngi that theo
loai phong

Lay phxén tir
loai ndi that hién tai

v
Khdi tao item loai noi
thét tir prefab 2D,
thém vao scrollview
loai ndi that

Hinh 2.3.24. Luu do xit 1y liét ké logi néi thdt theo logi phong
3.3.7. Tim kiém ndi that

Tim kiém... D

NOi that theo loai phong

Noi that theo phong thiy

NGi that yéu thich

Hinh 2.3.25. Thanh tim kiém trén menu
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Tinh ning cho phép ngudi dung tim kiém theo tén gin dung cua ndi that, duoc
mo ta bang luu do sau:

MNguwdi ding
nhap tén ndi
that muon tim

~ JSOMLoader
lay danh sach ndi that
& file json trén thiét bi

|

S dung LING
truy van t&n gan ding
clia ndi that so voi
tén dwroc nhap bdi
nguwdi ding

!

Goi ham hién thi

danh sach ndi that

durore truy van bii
LINCY

Hinh 2.3.26. Luu do xit Iy tim kiém gdn diing theo tén ngi that
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3.3.8. Liét ké danh sach ndi that

Hinh 2.3.27. Danh séach néi thdt trong phan canh AR

Tinh ning nay thuc chat 1a mot tinh ning bi dong, nd chi duoc goi boi nhitng
tinh ning khac bao gom tim kiém noi that, liét ké noi that theo loai noi that, goi ¥
noi that theo phong thily va ndi that yéu thich. Pau vao 1a mot danh sach do noi
that, sau d6 s& str dung thu vién Addressables dé 1ay FurnitureScriptableObject dya
trén dia chi “addressable” twong Gng. Qua trinh 14y va hién thi danh séch noi that
dugc thé hién bang luu do ¢ trang tiép theo.
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Danh Ea;ch
nai that

h 4

Goi ham An tit cd
cac popup dang md

h 4

IZEuyét qua tirng
phan ti¥ trong danh
sach ndi that

Hién thi danh sdch
ndi that

Két thiic

L&y phan tlr

ndi that hién tai

b4

Gan dia chi addressables
b&ng fur_id clia ndi thét

Thanh cong?

Thém item vao
scrollview da‘nh
sach ndi that

Y

Khéi tao item 2D
ngi thét tir prefab
item ndi that

i

Addressables Iay
asset bundle firong
rng v&i dia chi

Hinh 2.3.28. Luu do xit Iy hién thi danh sach néi that
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3.3.9. Liét ké ndi that yéu thich

Thong tin chi tist €

Nai that yéu thich

Hinh 2.3.29. Biéu twong ndi that yéu thich trong popup théng tin chi riét

Tinh nang nay dung dé liét ké nhiing noi that duoc danh dau yéu thich (biéu
tuong trai tim mau do). Tinh nang nay duoc cai dit kha don gian bang luu db sau:

Bat dau

Mg dung
nl"la‘n nit ndi
that yéu thich

¥
JSONLoader 13y
danh sach ndi that
yéu thich trong file json
& trén thigt bi

Y

Goi ham hién thi
danh sach ndi that

Hinh 2.3.30. Luu do xu: 1y liét ké danh sach néi thdt yéu thich
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3.3.10. Goi y ndi that theo phong thity

Thong tin chi tist €

Hinh 2.3.31. Thong tin phong thiy ciia néi thdt

Mdi mén d6 ndi that dugce ciu tao nén tir mot vai vat liéu va mau sic. Mai mau
sac va vat lidu s& co lién hé toi ngii hanh, hop véi s ménh nao theo ngii hanh. Tiéu
chi danh gi& do loi phong thuy dua trén ngii hanh ciia mot mon d6 noi thit sé dua
vao trung binh cong do loi phong thay theo ménh twong tmg véi mdi mau sic va vat
liu. Céch thte tinh d6 loi s& duoc mo ta chi tiét & phan sau (ham tinh d6 loi phong
thiy ctua noi thit dya trén mau sic va vat liéu). Viéc goi y ndi that dya trén phong
thity dugc mé ta bang luu do tong quét sau:
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Bt diu

Ménh clia ngurdi
diing dua theo
ngil hanh

A J

JSOMLoader [y
danh sach ndi that trong
file json & trén thiet bi

Goi hdm hién thi danh
sach ndi that
theo phong thiy

|

Khdri tao mdt danh
sach ndi that theo
phong thiy réng

|

Du*_,-‘ét qua tirng
phan t trong )
danh séch ndi that

Biing
B3 duyét
xong?

Tinh toan d4 lgi theo phong thay
cla ndi that dua trén ménh ngurdi
ding v&i mau sac va vat liéu

Sai

Kigm tra

dd loi dat gguﬁ‘ng
yeu cau?

Thém ndi that vao
danh sach ndi that

theo phong thiy

Hinh 2.3.32. Luu do xit Y goi Y néi that dwa trén phong thiy
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Mg¢énh ctia nguoi dung dua trén ngii hanh dugc tinh toén tir ngay sinh ma nguoi
ding cung cap thdng qua popup sau:

Thdng tin ca nhan

Nguyén Thanh Khoa

1997 Thang 8 ~

Hinh 2.3.33. Popup cho phép nguwoi dung nhdp thdng tin c nhan
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Ham tinh ménh dwa trén ngay sinh ciia ngwdi ding cung cip

Ham nay sir dung mét thu vién chuyén d6i ngay am sang dwong duoc tao boi tac
gia Ho Ngoc Bire [ va céc cong thire tinh can, chi, ménh dya trén nim am lich .
Tuy nhién céc cdng thac kha phire tap nén khong trinh bay trong dé tai nay. Luu do
xur ly caa ham tinh can — chi — ménh duoc trinh bay nhu sau:

MNguwdi ding
nhap véo thdng tin
cd nhan

Kiém tra ngdy
sinh hop 167

Kigm tra
l& ngdy am?

Goi ham chuyén ddi
ngay durong sang &m

Goi ham &n thang tin
50 ménh nguréi ding

Tinh can, chi, ménh

i

‘Goi ham hién thi
50 ménh ngurdi ding

Hinh 2.3.34. Luwru dé xir 1y ciia ham tinh can — chi — ménh
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Ham tinh d9 loi phong thity ctia ndi that dua trén mau sac va vat liéu

Ménh dira
theo ngil hanh

|

Danh sach ngu hanh
clia mau sac va vat ligu
nmthat

Khdi tao mét bién
tinh tong 96 loi

|

Duyét qua tirng phan
trong danh sséu:h ngil hanh
cla mau sac va vat ligu
néi that

Tinh Inén da loi
cla phan tir hién tai

|

Tra vé qf: loi trung binh Qtjng dd ki cla
cia do ndi that theo phan i hién tai vao
phong thiy tong dé loi

Tinh trung binh cdng
dd lovi [0 - 1]

|

Hinh 2.3.35. Luwu do xit Y ciia ham tinh dé loi phong thity dé néi that
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Ham tinh d¢ loi phong thity cta noi that dira trén mau sic va vat liéu vé co ban
4 tinh trung binh cong dwa trén mdi quan hé twong sinh — twong khic cia mau sic
va vat liéu so voi mot ménh trong ngti hanh. Tiéu chi gia d6 loi duogc trinh bay trong
bang sau:

Tiéu chi Gia tri
Trung 1
Puoc sinh 1
Sinh 0.25
Khic 0.25
Bi khic 0

Hinh 2.3.36. Bdng tiéu chi dé loi dua trén ngii hanh fuwong sinh — twong khdc

Do loi 0.5 1 can bang, khi quy d6i sang thang phan tram thi 1 twong duong véi
hop 100%, 0 la khic 100%.

3.3.11. Kéo tha ndi that

Hinh 2.3.37. Thao tac kéo tha néi that tir danh sach néi that
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Khi nguoi ding nhan chon vao anh 2D ctia md hinh noi that, gitr va kéo Ién phia
trén dén mot khoang nhit dinh thi mé hinh 3D cua ndi that d6 s& duoc khoi tao. M6
ta don gian hda qué trinh kéo tha bang luu dd sau:

Mgudi ding nhan
vao item ndi thét 2D
trong danh sach
ndi that

¥

Ki&m tra thao tic
clia ngurdi ding

Bing

Kiém tra ngudi ding
k&o vao pham vi cho phép
dat mé hinh?

An item néi thét 2D

Cuﬁg danh sach
ndi that theo hrdng

Iy

cla swr kign OnDrag

Bing

P Kiém tra suw
Hr,:ginl;%!t'tzeéﬂ kién OnDrag cla item
; ndi that 207
Goi ham cadp nhat
vi tri cia md hinh 3D
¥
Fy
Két thiic

Goi ham khditao [

Kiém tra mé
hinh néi that 3D da
durgrc khdvi tao?

mé hinh ndi thét 3D [

Hinh 2.3.38. Luu do xit ly thao tac kéo tha néi thdt
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/4
A

Ham cip nhat vi tri khi kéo tha noi that

Toa dd vitri 2D
cla ngon tay frén
man hinh thigt bi

¥

Tao mét tia Raycast tlr vi tri
toa do 2D trén man hinh vao
khdng gian 3D trong phan canh

Kiém tra tia Biing
Raycast co va cham
v&i mat phang ndm ngang
cla ARCore?

Tim mét phdng nadm
ngang co di?ntich
Iém nhat

Bat vi tri md hinh
tai vi tri va cham

h 4

Tao phwrong trinh
dwdng thang dua
vao tia RayCast

L4
Tao diém A 1a diém thudc vé
dwdng thang va co toa dd Y
béng vdi toa d Y cla mat
phang

Béat vi tri md hinh

tai toa do A Ket thuc

h 4

Hinh 2.3.39. Luu do xit 1y ciia ham cdp nhdt vi tri md hinh khi kéo tha néi that

3.3.12. Hé thong diéu chinh m6 hinh ndi that

C4c tinh ning chon, di chuyén va xoay md hinh noi that duoc hd trg boi thu vién
ARCore. Tuy nhién, tinh ning chon va di chuyén con chua phi hop nén can phai
tinh chinh lai.

Tinh ning chon mé hinh ndi that dang nam trong phan canh: ARCore sé& dya vao
vi tri ngon tay dat vao man hinh dé tao mot tia Raycast ding dé chon md hinh. Tuy
nhién, néu cé thanh phan Ul 2D phia truéc thi tinh ning nay van hoat dong. Tinh
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chinh lai mot chut tai IGc chon mé hinh, néu c6 thanh phan 2D nao phia trudc thi
khéng cho phép chon.

Tinh ning di chuyén néi that trong phan canh AR: ARCore cho phép di chuyén
cac mo hinh ndi that xung quanh mit phang dugc xac dinh bai ARCore, khong thé
di chuyén ra ngoai cAc mit phang. Bé di chuyén md hinh noi that vao noi chua
duge ARCore phat hién ra mit phing thi s& tinh chinh lai twong ty nhu ham cép
nhat vi tri ndi that khi kéo tha.
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3.3.13. Chup anh man hinh

Hinh 2.3.40. Anh chup man hinh cia 3 md hinh ndi thit 2 ghé — 1 mdt ban
Tinh nang nay duoc cai dat bang mot ham don gian, khi nguoi ding nhan vao
nat chup anh thi ham nay sé dugc goi. Nguyén ly hoat dong ctia ham nay dugc mo
ta ¢ trang tiép theo.
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Ngu?‘i ding
nhan niit
chup anh

h 4

Goi ham énte'itll:é
cac thanh phan
ul

|

Goi ham
CaptureScreenshot

¥

Hiénthilcéc
thanh phan Ul

h 4

Sao chép anh chup
vao thur vién android

Hinh 2.3.41. Luu do xir Iy chup anh man hinh

3.3.14. X6a néi that

Khi nguoi dung kich hoat tinh nang x6a mot mé hinh ndi that trong phan canh
thi sir dung Addressables dé giai phdng md hinh noi that do né load 1én va ding
ham Destroy dé xda bo anchor dung dé ¢6 dinh mé hinh noi that. Tuong tu véi tinh
nang x0a tat ca md hinh noi that trong phan canh, twong g vdi mdi md hinh trong
phan canh s& duoc thuc hién gidng nhu cach x6a mot mé hinh.
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3.3.15. Lam méi phan canh

Khi nguoi dung kich hoat tinh ning 1am méi phan canh, ung dung s& tién hanh
tai lai phan canh AR.

3.3.16. Mt s6 tinh ning phu dwoc hd tro

Hién thi ToastMessage: st dung API native trén android dé goi ham hién thi
Toast message

Thoat: nhan 2 1an thoat dé dong ung dung

Hién thi mit phang ARCore: tly chon an hodc hién thi mit phiang dugc phét
hién bé1 ARCore

Hién thi diém dic trung ARCore: tly chon 4n hodc hién thi nhiing diém dic
trung dugc phat hién boi ARCore

Hwéng din quét mit phing: huéng din quét dién thoai xung quanh cin phong
dé ARCore phét hién mat phang. Tinh nang nay dugc hd tro boi thu vién ARCore.

3.4. M6 hinh ngi that 3D

Ok TuRBOSQUID Y vy & AccounT -
MEMORIAL DAY SALE UP TO 50%

Selected items only. Sale ends in 4 days 3 hours 9 minutes 49 seconds.

Free 3D Models Available for Download

Thousands of free 3D models available for download.
Files available in all major formats - max, fbx, obj, c4d, maya.

Unrivaled selection of premium 3D models also available for purchase, prices starting under $5.

Airplane Character Man Robot All 3D Models Low Poly Models
Anatomy Food & Drink Nature Technology 3ds Max Models Animated Models
Animal Furnishings Office Trees Maya Models Rigged Models

Architecture Industrial People Vehicles Cinema 4D Models Obj Models

Car Interior Design Plants Woman Blender Models FBX Models

Hinh 2.3.42. Trang chu cua TURBOSQID
TURBOSQID la trang web cung cip nhitng md hinh noi thit mién phi va c6 tinh
phi (gi& bat dau tir dudi $5), hd tro nhiéu dinh dang nhu max, fox, obj, c4d va maya.
Nhitng cha dé cia mé hinh dugce cung cip boéi TURBOSQID rat nhiéu, tir con
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nguoi, may bay, xe hoi, kién triic, dong vat cho téi noi that va con nhiéu chi dé
khac nira.

Cac m6 hinh noi that 3D duoc tai mién phi tir trang web TURBOSQID. Sau d6
ding phan mém Substance Painter dé chinh stra mau séc, két ciu va dua sang phan
mém Maya dé chinh stra pivot va texturing ca&c mé hinh. Cudi clng 1a xut ra dinh
dang fbx dé nhap vao phan mém Unity 3D.

Hién tai tng dung dang st dung nodi that duge cung cip mién phi
boi TURBOSQID.
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Chuwong 4. Panh gia kiém thir

4.1. Muc tiéu kiém thir

Muc tiéu kiém thir trong tdm chinh 1 tng dung AR béan do ndi that, kiém tra
xem ung dung c6 hoat dong tét véi cac tinh nang duoc lap trinh hay khdng, c6 phat
sinh 16i ngoai y mubn hay khéng nham muc dich dua ra hudng khic phuc hoic céch
khic phuc trong twong lai. Bén canh d6, muc tiéu thir cip kiém tht chinh 1a REST
API server va tng dung web quan ly, dé x4c dinh kha ning dap tng yéu ciu dua ra
hay khdng va xac dinh nhitng 15i phét sinh can duoc khic phuyc.

4.2. Kich ban kiém thir

Kich ban 1: Ung dung web quan Iy — REST API server

Tién hanh kiém thir mé hinh ing dung web quan ly véi REST API server:

Ping nhap sai email hodc mat khau

Ping nhap dung email, mat khau, khdng ghi nhé dang nhap va dang xuat
Ping nhap dung email, mat khau va ghi nhé ding nhap

Truy cép trang chu

Truy cap chirc nang quan ly phién ban json. Sau d6 tao mai phién ban

Truy cap chirc nang upload Unity addressables. Sau d6 tai 1én cac asset
bundles

Truy cap chic niang quan |y noi that. Sau d6 tao, xem chi tiét, cip nhat,
x6a mot ndi that

Truy cap chirc ning quan 1y loai noi thit. Sau do6 tao, xem chi tiét, cap
nhat, xda mot loai noi that

Truy cép chirc ning quan Iy mau sic ndi that. Sau dé tao, xem chi tiét,
cap nhat, x6a mot Mau sic ndi that

Truy cap chire nang quan Iy vat lidu noi that. Sau dé tao, xem chi tiét, cap
nhat, x6a mot vat liéu noi that

Truy cép chirc nang quan ly loai phong. Sau doé tao, cap nhat va x6a mot
loai phong

Truy cap URL khéng duoc cung cap
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— Ping xuét

Kich ban 2: Ung dung AR ban d6 noi that — REST API server

Tién hanh kiém thir mé hinh tmg dung AR ban d6 noi that véi REST API server:
— Cai ung dung lan dau va tit két ndi mang toi server
— Cai ung dung lan dau va co6 két ndi mang tGi server
— Xoa dit liéu, mo tng dung Vva tat két néi mang t6i server

—  Xoa dit liéu, mo tng dung va cd két ndi mang t6i server

Kich ban 3: Ung dung AR ban d6 noi that — Phan canh AR
— Di chuyén thiét bi phét hién mat phang
— Liét ké danh sach loai noi that theo loai phong
— Liét ké danh sach noi that theo loai ndi that
— Tim kiém theo tén noi that
— Liét ké danh sach noi that dua trén phong thuy
—  Xem chi tiét noi that
— Chon 4n mit phang va hién thi mat phang
— Chon an diém dic trung va hién thi diém dic trung
— Chon va kéo tha noi that dat vao phan canh
— Chon va di chuyén ndi that trong phan canh
— Chon va xoay ndi that trong phan canh
— Chyp anh man hinh
— Chon va x06a noi that trong phan canh

— Chon lam méi phan canh
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M0i trwong kiém thir
REST API server va irng dung web qudn ly
— Thiét bi kiém thir: Laptop ASUS GL553VX
—  Cau hinh thiét bi:
v Chip Intel Core i5 6300HQ
v RAM 8GB
v' Hé diéu hanh Windows 10
v" Trinh duyét Microsoft Egde 81

Ung dung AR ban do néi thit
— Thiét bi kiém thir: Samsung Galaxy A50S
— Cau hinh thiét bi:
v Chip Exynos 9611
v" RAM 4GB
v' Hé diéu hanh Android 10

Két néi mang: Mang LAN
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4.3. Panh gia kiém thir
Két qua kiém thir kich ban

Kich ban Mirc do dat yéu ciu
Kich ban 1 Dat
Kich ban 2 DPat
Kich ban 3 Dat

Badng 2.4.1. Két qua kiém thir kich ban
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Két qua Kiém thir
Mt s6 hinh dnh kiém thir web quan tri

Giao dién dang nhap:

Login Form

8K admin@gmail.com

Remember me

Hinh 2.4.1. Giao di¢n dang nhdp vng dung web qudn tri

Giao dién trang chu:

AR-Funitures Management App

4 L M

Versions Addressables Furnitures

S

Furniture Types Furniture Colors Furniture Materials

Hinh 2.4.2. Giao di¢n trang chu ciia ung dung Web qudn tri
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Giao dién upload dir liéu dong gdi bai Unity:

AR-Funitures Management App

Unity Addressables

L Addressables Upload addressables Unity

*Target:  Android
*File hash: L File hash
*Filejson: L File json

# File bundle: | 1 File bundle

Power by Ant-Design

Hinh 2.4.3. Giao di¢n upload addressables cua itng dung web qudan tri

Giao dién quan ly d6 noi that:

AR-Funitures Management App

Furnitures

Uni
No ke Name Price Type Status Operation
addressable

&P Furnitures

Ghé go nhya do co

1 fur_1 lung ta 550.000d Ghé ® Published 2 o
2 fur_2 Ghé banh véi trdng 1.400.000 d Ghé banh ® Published 2 ]
fur_3 Ghé banh nhua do 2.100.000 d Ghé banh ® Published v o
., .y :ST:fa phang céch hién 28000004 Sofs o Publiched s .
fur_s Ghé banh vai vang 1.800.000 d Ghé banh ® Published © ra o

Hinh 2.4.4. Giao dién qudn Iy dé néi that ciia iing dung Web qudn tri
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Giao dién quan ly loai noi that:

AR-Funitures Management App
Furniture Types

F

No Name Room Type Operation
[E Furniture Types

1 Sofa Phéng Khach 2 o
2 Giuifng ngu Phong Ngti 2 5]
3 Ban lam viéc Phong Lam Viéc 2 o
4 Ban an Phong An 2 )
Ban nudc Phong Khach 4 o
a -

Hinh 2.4.5. Giao dién qudn Wy loai néi thit ciia ung dung wWeb quan tri

Giao dién quan ly mau sac cua noi that:

AR-Funitures Management App

Furniture Colors

Ne Name Value Fengshui Element Operation

F

7 Furniture Colors 1 Bac [ #C0C0co Kim 2 | B
F

; 2 Vang kim 0 #FFD700 Kim 2 a

Xanh 14 cay I #008000 Méc 2 o

4 Xanh ngoc I #40E0DO Mac 2 u]

Den I 000000 Thay 2 o

[ Wrreen 0 ; =

Hinh 2.4.6. Giao dién qudn Iy mau sdc ndi that ciia img dung web quan tri
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Giao dién quan ly vat liéu ctia noi that:

AR-Funitures Management App

Furniture Materials

No Name Fengshui Element Operation

1 In Kirr 2 o
T Furniture Materials

Roor Nhém Kim d )
Thép Kim ra o
4 Va Méc 2 a
5 GO Méc 2 o
2 =

Hinh 2.4.7. Giao dién qudn Iy vdt liéu néi thit ciia ung dung Web quan tri

Giao dién quan ly loai phong:

AR-Funitures Management App

Room Types

=
No Name Operation
Phong Khach Z inj
[El Room Types Phang Ngd = o
Phang Lam Viéc ra juj
4 Phang An Z a

Hinh 2.4.8. Giao dién quan |y logi phong cua vwng dung web qudan tri
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Giao dién quan ly phién ban:

AR-Funitures Management App

8 Versions Versions

Publish a new version
No Number Date Message
1 1.0 4/19/2020, 9:48:18 AM Dev version

o

4/19/2020, 10:09:30 AM Update dev version

12 5/13/2020, 10:16:56 AM Chinh stia kich thudce san pham

Power by Ant-Design

Hinh 2.4.9. Giao di¢n quan ly phién ban dir liéu json cua wng dung web qudn tri
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Mt s6 hinh dnh kiém thiv ieng dung AR mobile

Kiém tra cap nhat:

AR Furniture AR Furniture

Dang cap nhat...
53.8/107.3 MB

Pang kiém tra cap nhat..

Hinh 2.4.10. Giao dién kiém tra cdp nhdt ciia itng dung AR
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Do tim mit phang:

Point your camera to where you want to place an object.

Hinh 2.4.11. Giao dién do tim mdt phang cia img dung AR
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Hinh 2.4.12. Mdt phang phét hién dwoc ciia img dung AR
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Giao dién menu:

7im kiém...

Noi that theo loai phong

Noi that theo phong thiy

Noi that yéu thich

Hinh 2.4.13. Giao dién menu chinh cua vng dung AR
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Sofa

Phong Ngui ; Ban nuéc

Phong Lam Viéc Ghé banh

Phong An

Hinh 2.4.14. Giao dién menu cdp 2 va 3 ciia itng dung AR
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Danh sach dd noi that:

Hinh 2.4.15. Giao dién liét ké do ndi that ciia ing dung AR
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Kéo tha ndi that:

Hinh 2.4.16. Giao dién kéo tha dat néi that cia vmg dung AR
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Tuy chon cai dat:

Cai dat

Hién thi lu6i méat phang ()

Hién thi diém ndibat  (©)

Hinh 2.4.17. Phan canh AR khi dn luwéi va diém ddic trung
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Noi that theo phong thiy:

Théng tin c4 nhan Thoéng tin ca nhan

Nhap tén cua ban...

Hinh 2.4.18. Giao dién thong tin sé ménh nguroi ding theo phong thiy
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Thong tin san pham ndi that:

Thong tin chi tist  H B&. Theng tin chi tist € T

r».

Thong tin phong thiy:
« Khac ménh kim: 38%
* Hop ménh hoa: 63%
» Hop ménh thd: 50%
« Khdc ménh moc: 13%
« Khac ménh thly: 63%

Hinh 2.4.19. Giao dién thong tin sdn pham néi thit cia vmg dung AR
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Phin 3. Két ludn
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1. Két qua dat dwoc
1.1. Két qua

Xay dung hoan thién hé thong gdm 3 thanh phan RESTful APl server, Web
client va AR mobile app dat muc tiéu dé ra ban dau.

Hoan thanh muc tiéu trong tdm cua dé tai nghién ciru 1a xay dung ung dung AR
ban d6 noi thit v6i cac tinh ning co ban:

— Chon mé hinh néi thit va kéo tha dit vao phan canh trong tng dung (cin
phong ctia nguoi dung trong khong gian thuc)

— Piéu khién md hinh noi that trong phan canh: dich chuyén, xoay, x6a
— Goi ¥ ndi that dya trén phong thuy

— Liét ké noi that: dya theo loai phong va loai noi that

— Tim kiém noi thét theo tén gan diing

— Chuyp anh man hinh

— Lam mdi phan canh

— Quan Iy noi that yéu thich: thém vao danh sach yéu thich hodc bo them

— Tu dong cap nhat dir liéu

1.2. Han ché

Ung dung AR ban d6 noi that dang dugc phét trién ngay mot hoan thién hon nén
hién tai chua hd tro tinh ning thuong mai nhu gié hang, mua hang trén tng dung.
Cac thiét bi khong hd tro dich vu Google for AR thi s& khong sir dung dugc tng
dung nay. Ngoai ra, van con ton tai mot sd 16i nho va dang tim cach khic phuc &
phia tmg dung AR béan dd noi that nhu tréi mit phang ARCore hodc bi crash tng
dung khi xtr [y mé hinh noi that phirc tap (kich thudc 16n, két cau phuc tap).

Céc thdng tin cia response cung cap boi REST API server con han ché, khién
viéc xur ly ¢ phia frontend phtic tap doi chdt. Bén canh do, tng dung web quan li
chua hd tro responsive nén chi c6 thé sir dung trén trinh duyét desktop.
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2. Huéng phat trién

Trong tuong lai, s& tich hop thém vao tng dung AR ban dd ndi that nhimg tinh
ning thwong mai nhu gié hang, mua hang truc tiép trén tng dung. Nhirng cai tién
ctia hé thong tng dung trong tuong lai:

Khic phyc nhitng 16i con ton tai ¢ phién ban hién tai

Cai tién/bo sung dit liéu cua response REST API dé giam tai xir Iy ¢ phia
frontend

Tao responsive cho ung dung web quan ly

Thém tinh nang méi cho tng dung web nhu quan ly ban hang
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