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TOM TAT

Tén d& tai: Xay dung tmg dung hoc tiéng Anh théng minh véi cong nghé thuc té ting
cuong va tri tu¢ nhan tao

Sinh vién thyc hién: Nguyén Hong Trung
S6 thé SV: 102210283 Lop: 21TCLC DT4

Trong bdi canh hoi nhap quc té, viéc trang bi k¥ ning tiéng Anh cho tré em ngay tir
nho dang tro thanh vu tién hang dau cuia nhiéu bac phu huynh. Tuy nhién, phan 16n cac
tng dung hoc tiéng Anh hién nay chi dimg lai & nhirng bai hoc lap di lap lai, thiéu yéu
tb twong tac va kho tao duoc himg tha hoc tap lau dai cho tré. Dleu nay dan dén viéc tré
dé cam thay chan nan, thiéu dong luc va khong phat huy dugc tiém ning ngén ngit ciia
minh.

Dé giai quyét van dé nay, tmg dung hoc tiéng Anh théng minh danh cho tré em, tich
hop cong nghé thyc té ting cuong (AR) va tri tué nhan tao (AI) da duoc phat trién. Ung
dung nay mang dén méi trudng hoc tip sinh dong két hop tuwong tac va cac mo hinh 3D,
gitip tré khong chi hoc tir vung va phat Am ma con rén luyén ki ning giao tiép. Cong
nghé AR cho phép tré quan sat va tuong tac vdi mo hinh 3D ngay trong khong gian thuc
té, tir d6 kich thich tri td mo va tinh kham pha, bién viéc hoc thanh mot trai nghi¢m thu
Vi.

Déng thoi, cong ngh¢ Al s€ dong vai tro nhu mot nguoi ban ddng hanh thong minh,
ludn san sang hudng dan cung cap 161 khuyén va dé xuét bai hoc phu hop VOl ting tre.
DPam bao tré s& phat trién toan dién ca vé ngir am, tir vung 13n k¥ ning giao tiép.

Bao c4o nay dugc cau trac thanh 5 phan chinh:

e Mo dau: Trinh bay nhu cau hoc tiéng Anh ciia tré em hién nay va nhiing khé khin
thudng gap trong phuong phéap hoc tap truyén thong. Tir d6 xac dinh myc tiéu va
cac tinh nang chinh cua ing dung. Phan tich nhém nguoi dung chinh va pham vi
sir dung, dong thoi gidi thidu tong quan vé cong nghé AR, Al va ngdn ngir 1ap
trinh str dung.

e Chuong 1: Co s6 Iy thuyét, trinh bay 1y thuyét cic cong nghé st dung trong hé
théng.

e Chuong 2: Phan tich nghi¢p vu va thiét ké hé théng, co s¢ dir ligu cling nhu hé
thong twong tac AR/AL

e Chuong 3: Trinh bay chi tiét qua trinh trién khai hé thong, mé ta chirc nang noi
bat nhu tuong tac vai tir vung, luyén noi, luu gitt va xem tién trinh hoc tap.

. Két luan: Trinh bay két qua dat duoc, danh gia két qua, han ché va hudng phat
trién.
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LOINOI PAU

Xuyén subt qua trinh va thuc hién dd an tbt nghiép tai truong Pai hoc Bach Khoa—
Dai hoc Da Ning, ciing nhu khoang thoi gian thuce hién va hoan thanh d6 4n ndy. Em da
nhan dugc sy huéng dan, giang day nhiét tinh ctia quy Thay, Co trong khoa Cong nghé
Théng Tin ndi riéng va cc khoa khac néi chung. Em xin giri 16 cam on chén thanh dén
cac thy co di giang day, hudng dan giup em phat trién ca vé k¥ nang 1an kién thuc
chuyén mén dé em c6 dugc nhitng kién thirc can thiét dé chuan bi cho twong lai cua
minh.

Dic biét, em xin gtri 16 cam on dén thay Nguyén Van Nguyén di hudng din em
trong sudt qua trinh thuc hién d6 an. Thay la nguoi da diu dat, giap em hiéu rd muyc tiéu
d6 4n va dua ra nhiing 10i khuyén vé huéng phat trién cho dé tai. Thay luon danh thoi
gian gip gd, thao luan va giai dap moi thac méic ctia em.

Dé c6 thé phat trién duoc dén ngay hom nay, em xin bay té long biét on dén gia
dinh, nguoi than, ban be da luon khich 1€, tao co hdi cho em tiép tuc hoc tap. Cam on
nhing nguoi anh, chi di luon dong hanh va gitp em dé em c6 thé hoan thanh tét nhat
qua trinh hoc tap va thyc hién dd an ctia minh.

Tuy nhién, trong hoc tap ciing nhu trong qua trinh thyc hién van s& khong thé
tranh khoi nhitng thiéu sot va han ché trong hé théng. Em mong nhan dugc sy gbp ¥ quy
bau tir quy Thay, Co dé em co thé hoan thién va dat dugc thém kinh nghiém cho con
duong phat trién sau nay.

Em xin chan thanh cam on!



CAM DOAN

To61 xin cam doan:

1. Bao céo dd an t6t nghiép véi tén dé tai “Xay dung tmg dung hoc tiéng Anh thong
minh véi cong nghé thuc té ting cudng va tri tué nhan tao” 1 cong trinh nghién
clru ctia chinh c4 nhan t6i dudi sy huéng dan truc tiép cua giang vién ThS.
Nguyén Vin Nguyén.

2. Téi da tu doc nghién ctru, dich tai liéu va tong hop cac kién thirc da lam nén bao
c4o0 ndy va dam bao khong sao chép & bat cir dau.

3. Nhimg ly thuyét trong luan van déu duoc st dung tai lidu nhu t6i da tham khao
& phan tai liéu tham khao di c6 trong bao cio.

Neéu ¢6 vi pham, t6i xin chiu hoan toan trach nhiém.

Sinh vién thuc hién

Nguyén Hong Trung
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Xay dung vmg dung hoc tiéng Anh théng minh voi cong nghé thuec té tang cwong va tri tué nhan tao

MO DAU

1. Phén tich nhu ciu

Hién nay, v6i xu huéng hoi nhap va toan cau hoa dang khién nhu cau hoc ngoai ngit
tang 1én nhanh chong. Cung voi d6 1a sy phat trién cia cac cong nghé moi da tao ra
nhiéu co hoi, dic biét 1a trong linh vuc gido duc. Viéc irng dung cong ngh¢ thuc té tang
cuong (AR) va tri tu¢ nhan tao (AI) vao day tiéng anh khong chi mang lai trai nghiém
mao1 mé ma con gidp nang cao hi¢u qué hoc tap cho tré em. Véi sy phat trién cua cac
nén tang hoc tap tuong tac thuc té, tré 6 thé dé dang tiép can bai hoc sinh dong, truc
quan va déy tha vi. Déng tho1 con tao dong luc, kich thich sy ham hoc va kha ndng sang
tao cua tré.

Duéi sy hd trg ctia Trudng Pai hoc Bach Khoa — Pai hoc Pa Nang va sy huéng dan
tan tinh cta thdy Nguyén Vin Nguyén, em da phat trién dé tai “Ung dung hoc tiéng
Anh thong minh v&i cong nghé thyc té ting cudng va tri tué nhan tao”. Thong qua tng
dung ndy, tré em c6 thé hoc tir vung va luyén phat am. Cung v6i d6 1a kha ning tuong
tac voi moé hinh 3D thong qua cong nghé thyc té ting cuong s& ting hing tha va kha
nang ghi nhd tir vung cho tré.

Véi su két hop gitra cong nghé hién dai va noi dung hoc tap phu hop, ing dung nay
s& mang lai trai nghiém hoc tiéng Anh dic biét va dang nhd. N6 khong chi gitp cac em
nho phat trién von tir va k¥ nang phat 4m, ma con nang cao sy sang tao va tinh hoc hoi
— nhing yéu t6 nén tang dé phat trién trong tuong lai. Dic biét trong bdi canh hoc truc
tuyén va ty hoc tai nha dang ngdy cang pho bién, mot nén tang hoc tiéng Anh sinh dong,
truc quan va mang tinh c4 nhan hoa cao s& 1 giai phap hitu ich dé nang cao chat lugng
gido duc ngoai ngir cho tré em Viét Nam.

Ung dung khong chi dua ra nhimg bai hoc truyén thong ma con hudng dén viéc phat
trién cac bai hoc thanh hé sinh thai hoc tap toan di¢n, noi nguoi hoc co thé trai nghi¢m
nhiéu hinh thirc hoc khac nhau nhu cdc ban trinh chiéu minh hoa truc quan, moO hinh
tuong tac thuc té, phan hdi giong noi thoi gian thyc.

2. Muc dich

Muc dich ctia d8 tai nhidm dén viéc xay dung mdt g dung hoc tiéng Anbh hién dai,
than thién, tich hop cong nghé thuc té ting cuong (AR), nham hd tro ngudi hoc nang
cao k¥ niang ngdn ngir mot cach tha vi va hiéu qua. Ung dung khong chi 1a mot cong
cu hoc tap truyén théng ma con gitp ngudi hoc tuong tac voi tai liéu hoc tap mot cach
linh hoat, trao doi kién thirc va thuc hanh ngon nglt mot cach nhanh chong, truc quan
va hi¢u qua .

Cu thé, dé tai dat ra cac muc ti€u sau:
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- Cung cip céac bai hoc theo chu dé voi ndi dung da dang bao gdm tir ving, phat
am.

- Cung cap kha nang twong tac véi mé hinh: dich chuyén, xoay, phéng to/ thu
nhd

- MO hinh chtra cac hoat anh kich thich thi giac.

- Tang cuong kha nang ghi nhé ctia ngudi hoc thong qua cac chirc nang nhu mo
hinh 3D phéat dm, slide trinh chiéu minh hoa, hi¢u ting hoat hoa di kem am
thanh, nhan dién hinh anh thyc té dé kich hoat bai hoc tuong ung

- Tao nén tang cho viéc phat trién cac chic niang trong tuong lai, nhu dong bo
v6i sach gido khoa hay sach thuc té ting cudng, tich hop chatbot hd trg hoc tap
va phan tich dit liéu hoc tdp dé nang cao hiéu qua giang day.

Ung dung hoat dong theo mo6 hinh client-server, dir liéu dugc luu trit trén mo hinh,
khi d6 img dung AR s@ truy cap va tai xudng dir liéu mai nhat vé dé s dung vé sau.

Heé thng s& gdom mot RESTful API server dong vai tro 1am trung tAm luu trir dir
li¢u. Nhan céc request truy xuat, tao, cap nhat, xo6a dir li€u va tién hanh xu 1y, sau do
trd vé response hodc thong bao 16i tuong tng.

AR mobile app 1a tmg dung ngudi ding dau cudi, truy xuat thong tin tir server
thong qua API, xir Iy hién thi, thao tac v&i ngudi ding. Ung dung c6 thé sir dung dir
lidu di tai vé trudc do (offline). Ung dung ndy sé& ¢ 4 chitc ning chinh 1a tuong tac
v6i mo hinh, hién thi bai hoc twong g v6i md hinh, luyén phat Am véi mé hinh, luu
trit - xem tién do hoc tap va tro chuyén vaéi tro 1y 4o

3. Tinh nang

- Tuong tdc v61 mo hinh 3D thong qua cong nghé AR: Khi quét hinh anh hoac
chon chu @&, mo hinh s& hién thi truc tiép trén khong gian that (camera), giup
hoc vién quan sat vat thé sinh dong ¢ nhiéu g6c do.

- Nghe phat am mau tir m6 hinh: Khi nhan vao mé hinh 3D, hé thong s& phat 4m
tén tir vung tuong tng bang tiéng Anh véi giong chuan (Anh/M¥) hoic tiéng
Viét.

- Hién thi slide minh hoa thong tin: Sau khi tuong tic voi mé hinh, hé thong s&
hién thi thong tin bd sung nhu hinh anh, thong tin vé mo hinh, nghia tiéng Viét,
cau chuyén lién quan dén tir vung.

- Luyén phat 4m va chim diém: Ngudi dung c6 thé thu 4m phat 4m ctia minh, hé
thong s& phan tich, chAm diém va phan hi gitp cai thién ky nang noéi

- Xem tién trinh hoc tap ca nhan: Hoc vién co thé theo ddi cac chu dé di hoc, s
diém luyén phat am, s6 tir d3 hoan thanh va tién do téng thé.

4. Nhirng nghién ciru lién quan

4.1. Ung dung Delightex
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Ung dung Delightex hd tro nhiéu nén tang nhu Android, iOS, va ca trinh duyét
web, gitp nguoi dung tao ndi dung tir moi noi. Trong moi truong AR, ngudi hoc co
thé dat va tuong tac véi cac déi tuong 3D ngay trong khong gian thyc, gitp ting
tinh nhap vai va truc quan trong qua trinh hoc tap. Delightex tap trung vao viéc tich
hop 1ap trinh (coding), tu duy thiét ké, va kha ning sang tao vao moi truong hoc tap
tuong tac.

CoSpaces Edu dugc thiét ké cho gido duc, cho phép ngudi dung khong chi dit
ting d6i tuong don 1¢ ma con co thé 1ap trinh chuyén dong, trong tac va xiy dung
ca mot kich ban hoc tap da phuong tién trong khong gian do. Tuy nhién ing dung
khong thue sy hd tro hoc tiéng Anh.

Delightex
Dgg » Da cai dat @

hox Hon 500 N
1 N bai danh

gia ©

3 tudi tré 1én © Luot tai xuong

Explore in VR Explore in AR Engage

Get immersed into Project your creations Lot students of any age
YyOur projects onto the real world assignments demonstrate their 1

)y

Hoc sinh va giao vién de dang tao ndi dung so tuong tac

Hinh 1. Ung dung Delightex trén CH Play

4. Doi twong va pham vi nghién ciru
4.1 Péi twong nghién ciru

Déi tuong nghién ctru chinh cia dé tai 1a sir dung thu vi¢n 1ap trinh “ARCore
SDK for Unity” va “AR Foundation” — g6i hd trg cac giao dién 1ap trinh cac chitc
ning AR dé phat trién mot tng dung hd tro hoc tiéng Anh trén hé diéu hanh
Android. Cung vé&i d6 1a nghién ciru vé viéc xdy dung mot kién trac hé thong sir
dung may chu dé luu trir - xir y dir liéu twong tac véi tmg dung di dong. Cubi cing
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1a nghién ctru cach tich hop hé théng nhan dién giong néi FasterWhisper va mé
hinh ngon ngir 16n LlaMA3.2 hd trg hoi — dap dé tang tinh tuong tac cho ing
dung. P6i tuong nghién ctru day du s& 13 mot hé thong gém 2 thanh phan:

e RESTful API Server: Xdy dung mét Server cung cip céc thao tac truyén tai cac
tép mo hinh 3D, tién do hoc tap, thong tin mo hinh, xtr Iy cdc API nhan dién
giong noéi, chdm diém phat am, phan hoi két qua tir mé hinh ngdn ngit 16n cho
cac yéu cau cua tmg dung di dong

e AR Mobile App: Phat trién tmg dung tich hop cong nghé AR trén hé diéu hanh
Android, cho phép truy xuét — giao tiép véi server, luu trit va st dung dit lidu.
Ung dung nay 1a tmg dung c6t 16i cia hé thong, giup nguoi ding mang trai
nghiém AR vao chuong trinh hoc tap

4.2 Pham vi nghién cuu

Pham vi nghién ciru ctia dé tai xoay quanh viéc xtr Iy cc thanh phan, ma ngudn,
mo hinh trén phan mém game engine Unity 3D két hop véi thu goi hd tro AR
Foundation — thu vién AR Core d¢é tao ra trai nghiém AR. Ngoai ra con nghién ciru
vé mot vai thu vién nhu JWT API, Spring Boot framework, Spring Security va cac
thu vién hd trg dé xay dung mot hé théng RESTful API hd tro quan 1y thong tin.
Cudi cung 1 cach tng dung FasterWhisper va mé hinh LlaMA 3.2 vao server.

5. Phwong phap nghién ciru

No6i dung ma dé tai huéng dén chua dugc phd bién rong rii, vi vay phuong phap
nghién ctru chu yéu 1a tim hiéu théng qua céc tai liéu trén trang chu cta cac thu
vién nhu AR Core — Google, AR Foundation — Unity. Cung véi do6 1a nhitng video
trén Youtube. Tur d6 van dung, két hop nhiing kién thire da dat duoc vao viéc phat
trién dé tai. P6i véi mdi thanh phan cia hé thong s& c6 nhitng phuong phap nghién
ctru khac nhau.

Spring Boot Server: Nghién ctru vé céc thu vién hd tro, cach xay dung mdt hé
thong RESTFul Framework, Spring Security voi JWT token — authentication, cach
giao tiép voi cac mod hinh hoc may va cach lién két voi hé quan tri co so dit lidu
MySQL.

AR Mobile App: Nghién ciru vé ing dung Unity 3D, goéi hd trg AR Foundation,
cach truyén va xur 1y dit liéu véi server, cach tuong tac voi mé hinh 3D trong
khong gian thuc.

6. Cong nghé phat trién
- Ngobn ngtr: Java, Python, C#
- Framework/Library: Spring Boot, Unity AR Foundation
- Database: MySQL
- Ma hoda & bao mat: Spring Security, Json Web Token
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CHUONG 1: COSO LY THUYET

1.1 Tong quan vé Unity va AR Foundation
1.1.1. Unity

Unity 1a mot cong cu phat trién tng dung game va twong tac 3D phd bién, hd tro da
nén tang nhu Windows, Android, iOS, WebGL. Unity st dung ngén ngit 14p trinh C#,
nén tang nay cho phép xay dung cac tng dung c6 tinh twong tac cao voi giao dién truc
quan, hd trg hién thi, cAu hinh va diéu khién céc d6i twong 3D linh hoat. Unity ban dau
dugc thiét ké danh cho phat trién trd choi, nhung ngay nay da duoc ing dyng rong rai
trong nhiéu linh virc khac nhau nhu gido duc, kién trac va thuc té do/ting cuong. Trong
du 4n nay, Unity duoc sir dung dé xay dung giao dién nguoi dung trén thiét bi di dong,
hién thi m6 hinh 3D minh hoa tur vung tiéng anh va tao moi trudng hoc tap tuong tac
thuc té thong qua cong nghé thyc té ting cuong.

Céc tinh nang ndi bat ctia Unity bao gom:

HO tro hé théng vat 1y, anh sang, hi¢u ing hinh anh va hoat anh.

Cong dong phat trién 16n va kho tai nguyén Asset Store phong phu.

Tich hop dé dang vd&i cac plugin, dich vu bén thu ba.

Kha nang dyng va tuong tac voi cac d6i trgng 3D trong mdi trudng mo phong
thuc te.

Hinh 1.1: Giao dién Unity Editor

Trong Unity con c6 nhitng cong cu nho khac gitp phuc vu cho cac muc dich khac
nhau trong qua trinh xay dyung tng dung. Cu thé dudi day 1a mot sd doi tugng thuong
duogc sir dung trong qua trinh phat trién Gmg dung véi Unity Engine:

« GameObject — Ddi trgng co ban nhat
« Component — Thanh phan mé rong
« Prefab — Mau d6i tuong tai sir dung

Sinh vién thyc hién: Nguyén Hong Trung Huéng dan: Ths Nguyén Vin Nguyén 5



Xay dung vmg dung hoc tiéng Anh théng minh voi cong nghé thuec té tang cwong va tri tué nhan tao

e Scene — M1 truong lam vige

o Asset — Tai nguyén

« ScriptableObject — Dit liéu cdu hinh

e MonoBehaviour — L6p 1ap trinh hanh vi

o Camera va Light

« XR Environment — Mdi truong Thuc t& mé rong (AR/VR/MR)

« XR (Extended Reality) bao gom:
o AR (Augmented Reality): Hién thi d6i twong 4o trén thé gidi thyc.
o VR (Virtual Reality): Tao moi trudng 4o hoan toan.
o MR (Mixed Reality): Két hop gitta AR va VR, c6 tuong tac vat ly giita
thé gidi do va thuec.

« Céc ddi tugng chinh trong XR:

Bdng 1.1: Cdc déi twong chinh trong XR Environment

Object Mo ta

AR Session Quan 1y phién AR (gom tracking,
anh sang...)

AR Session Origin Chtra camera va cac d6i tuong dé
hién thi AR

AR Camera / XR Camera Camera dung cho AR hodc VR, c6
tracking chuyén dong dau

AR Plane Manager Phét hién mit phang trong AR

AR Raycast Manager Xt Iy twong tac véi bé mit qua
raycast

XR Interaction Toolkit Bo cong cu hd trg twong tac tay, vat
1y, Ul cho XR

1.1.2. AR Foundation

AR 12 viét tit cia Augmented Reality — Thuc té ting cudng. N6 1a su tich hop
thong tin k¥ thuat s6 vdi moi trudng thuc té ctia nguoi ding trong thoi gian thyc. Hay
v6i cach néi khac, moi trudng ton tai xung quanh duoc che pha bdi thong tin ki thuat
sO dé tao cho nguoi dung trai nghiém nhu dang twong tic véi nhimng thong tin do

AR Foundation la mét goi hd trg xay dung g dung thyc té tang cuong do Unity
phat trién, cho phép xay dung cac tmg dung AR c6 thé hoat dong trén nhiéu nén ting
nhu ARKit (i0S) va ARCore (Android). Day 1a 16p trung gian giup cac 1ap trinh vién
khong can phai 1am viéce truc tlep v6i cac SDK nén tang gbc ma van co thé truy cip va
sir dung céc tinh nang AR phd bién.

Céc chuc nang chinh cia AR Foundation:

e Phat hién mit phang (plane detection)

e Raycasting

e Truy vét chuyén dong (motion tracking)
e Hién thi d6i tuong 4o

e Hi¢u anh sang thyc (light estimation)
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e Nhan dién hinh anh, khuén mat
Céu tric chinh cua AR Foundation

e AR Session
¢ AR Session Origin
e AR Camera

Trong ung dung nay, AR Foundation doéng vai trd quan trong trong vi¢c tich hop va
hién thi m6 hinh 3D céc doi tugng lién quan dén tir vung nhu con vat, do vat, phuong
tién trong moi trudong thuc t€ cua hoc vién.

Hinh 1.2: Tinh nang Image Tracking trong AR Foundation
1.2. Thw vién ARCore — Android

Goi hd tro phat trién tng dung AR Foundation chira nhitng giao dién lap trinh cho cac
chirc nang AR, nhung né khong bao gdm bat ky chiic ning nao ca. Bé sir dung AR
Foundation trén mot nén tang cu thé, thiét bi can phai cai dat mot gbi plug-in twong Gmg
cho thiét bi d6. O day, plug-in can thiét dé thiét bi Android xay dung va chay ng dung
la ARCore Plug-in.

c ARCore

Hinh 1.3: Logo thu vien ARCore

_ARCore la mot b thur vién phat trién tng dung do Google phat trién. ARCore giup
ho trg xay dung nhiing ing dung tich hgp thuc té tang cuong. Vi nhitng API cua
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ARCore, thiét bj di dong s& c6 kha ning cam nhan va hiéu dugc méi truong xung
quanh, c¢6 kha nang tuong tac vdi thong tin thu duogc

Cong nghé chinh caia ARCore dé tich hop thong tin k§ thuat s6 vao thé giéi that:

 Motion-tracking: theo dbi, danh du vi tri trong d6i cua thiét bi so véi thé gisi
that

e Environment understanding: cho phép dién thoai phat hién vi tri cua nhitng
mit phang nhu mit dat, mit san, mat ba‘m tuong.

* Light estimation: nhén di¢n thong tin vé anh sang cta méi trudng xung quanh
va cung cip d6 dam nhat, mau sic twong ung cho thong tin k¥ thuat so.

e User interaction: ARCore st dung ham kiém tra diém nhan. Diéu nay cho phep
ngudi ding chon — twong tac v6i vt thé 4o trong moi truong thue té.

Cic thiét bi hd trg ARCore dwoc liét ké tai trang:
https://developers.google.com/ar/devices

1.3. AssetBundle trong Unity

Asset Bundle 1a mot tap hop dir 1i€u tai nguyén (asset) dugc bién dich va dong goi
bt Unity. Céc asset nay c6 thé la:

e M0 hinh 3D

« Am thanh, nhac nén

« Hinh anh, texture
o Animation

o Prefab

e Scene

Asset Bundle dugc luu dudi dang file nhi phan (binary) va co thé dugc tai vao trong
game tai thoi diém runtime (khi irng dung dang chay), thay vi nhing san vao file cai
dat.

Asset

- Asset
Asset Bundle Asset

Asset

Hinh 1.4: Mo ta Asset Bundle
1.4. Mb hinh kién tric Client-Server
Ung dung dugc xay dung theo mé hinh Client-Server, gdm 2 thanh phan chinh:

- Client:
o Latng dung dugc phat trién bang Unity va cai dit trén thiét bi nguoi
dung (Android) 7
o Giao di¢én nguoi dung (UI) hién thi cac chirc ndng chinh
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o Unity str dung cdac HTTP request dé giao tiép véi server thong qua
cac API RESTful

o Dirliéu trao ddi gdm thong tin ngudi dung, danh sach mé hinh, danh
sach thong tin mé hinh, tép 4m thanh, tién trinh hoc.

- Server:

o Ung dung web backend dugc phat trién dua trén framework Spring
Boot

o Chiu trach nhiém xir Iy cac yéu cau tir phia client Unity, tuong tac
vOi co sO dir liu va thuc hién logic nghiép vu

o Cung cip cac REST API endpoint dé Unity c6 thé ding nhép, ding
ky nguoi dung, 14y danh sach mé hinh 3D, nhan va luu trit file, tra
vé két qua xir 1y.

o Céc API sir dung dinh dang JSON dé trao ddi dir liéu, tép dinh kém
st dung multipart/form-data

1.5. Tong quan vé Spring Boot va RESTful API
1.5.1. Spring Boot

Spring Boot la mdt Framework back-end manh mé va linh hoat, n6 la mot phén
ctia hé sinh thai Spring, dugc phat trién nham don gian hoa qua trinh xay dung hé thong
back-end vdi Java. Uu diém chinh cua Spring Boot la cau hinh t6i gian, tich hop san
cac thanh phan can thiét giup nhanh chong phat trién tng dung RESTful

Trong dy 4n ndy, Spring Boot dam nhiém vai tro xay dung hé thong back-end, cu
thé:

- X4c thue va phan quyén truy cap

- Cung cip API cho ung dyung Unity ldy mé hinh 3D, am thanh, thong tin cic ban
trinh chiéu cua tir vung

- Nhén va xur 1y tép 4m thanh guri tir client ¢é chdm diém phat am

- Ghi nhan tién trinh hoc tdp cta ngudi dung

1.5.2. RESTful APT

RESTful API 1a mot chuén kjén trac thiét ké cac API giup cac tng dung client (Unity)
va server (Spring Boot) trao doi dir li¢u qua giao thirc HTTP. Mo6i endpoint cua REST
API tuong ting v&i mot tai nguyén cu thé (ttr vung, mo hinh 3D, t€p am thanh)

Trong du an, Unity goi cac REST API dé tai noi dung hoc tap, gui tép ghi &m, nhan
danh gia, quan 1y tai khoan hoc vién va dong bo dir 1iéu hoc tap

1.6. M6 hinh MVC

Mo hinh MVC 13 mét kién trac pho bién dugc sir dung trong cc ing dung web, trong
do

- Model dai dién cho dir liéu va logic nghiép vu (16p Model, 16p User,...)

- View 1a giao dién nguoi dung (trong hé thong nay, View dugc thé hlen qua ung
dung Unity)

- Controller 13 16p trung gian diéu phdi yéu cau, xir Iy dit liéu tir Model va tra vé
cho View
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Trong Spring Boot, mé hinh MVC dugc trién khai qua cac 16p:

- @Controller hoac @RestControlelr dé xir 1y yéu cau
- @Service dé viét logic nghiép vu
- @Repository dé giao tiép vai co so dir lidu

Mo hinh nay gitp hé théng dé bao tri, mo rong va tach biét rd rang giita cac thanh
phan va tang tinh tai st dung.

1.7. HE quan tri co s& dir liéu MySQL

MySQL la hé¢ quan tri co s6 dir liéu quan hé ma ngudn md duogc sir dung rong rai
trong phat trién ing dung web va doanh nghiép. MySQL hoat dong theo mo hinh client-
server, hd trg ngdn ngit truy van SQL dé tao, truy xudt, cAp nhat va quan 1y dit lidu.

Trong du 4n nay, MySQL dugc dung dé luu trir thong tin ngudi hoc, tién trinh hoc
tap, tr vung, mo hinh 3D va lich st phat am, tir @6 ho trg viéc truy xuat va phan tich dir
liéu hoc tap mot cach hi¢u qua.

1.8. Tong quan vé FasterWhisper va thuit toan Levenshtein
1.8.1. FasterWhisper

FasterWhisper 1a mot phién ban duoc t6i vu hoa vé hiéu suit cia mo hinh Whisper
do OpenAl phat trién, c6 kha nang nhan dién giong noi chinh xéc véi do tre thap. Trong
hé thong hoc tiéng Anh, FasterWhisper ddm nhiém vai tro

- Phan tich tép ghi am guri tir tng dung Unity
- Chuyén am thanh thanh van ban

FasterWhisper gitip viéc danh gid phat &m tré nén chinh xac va khéach quan hon, tao
di€u ki¢n dé tré tu luyén phat am hiéu qua

1.8.2. Thudt toan Levenshtein

Leveishtein 1a mot thuat toan tinh khoang cach giita hai chudi, dua trén s budc chén,
x0a hodc thay ky tu dé bién chudi A thanh chudi B. Trong hé théng nay, thuat toan dung
dé so sanh két qua giong noi di chuyén thanh vin ban vdi tir viung chuan

- Néu hai chudi gibng nhau: phat 4m chinh xac
- Khoang cach cang nhd: phat am cang gan ding
- Duya trén ti 1€ sai I¢ch dé€ phan loai va cham diém: Chinh xé&c, Chua chinh xéc

1.9. Ollama

Tao ra nén tang dé sir dung dé chay mé hinh ngén ngir 16n (LLM) trén may c4 nhan,
server cuc bd, hodc cloud riéng

e Local-first Al: Thay vi giri dit liéu dén server ddm may (nhu OpenAl), Ollama
nham dén viéc chay mo hinh hoan toan tai may local, giup bao mat va giam do
tre.

e Quantization: Ap dung ky thuat giam d6 chinh xac ctia trong so (tir FP16 xudng
INT4/INT8) dé giam kich thudc mo hinh, giip né chay trén CPU/GPU yéu ma
van gitr hiéu suat tuong doi.
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e Memory-efficient inference: Str dung backend nhu llama.cpp (st dung thu vién
GGML) gitip suy luan hiéu qua bang CPU, rat phu hop cho desktop/server khong
c¢6 GPU manh.

e Truy cp API chuan OpenAl: Ollama expose ra API theo chuin OpenAl Chat API
(/v1/chat/completions) => dé tich hop.

1.10. LlaMA 3.2
LlaMA 3.2 la m6t m6 hinh ngdn ngir I6n (LLM) duoc cép nhét cai tién tir mo hinh
LlaMA 3. M6 hinh LlaMA duwa trén kién triic decoder-only Transformer, tuong tu GPT.
M0 hinh phién ban 3.2 ¢ nhiing ap dung cai tién:
- Rotary positional embedding (RoPE)
- Group Query Attention (GQA): Ti uu attention v&i nhiéu head.
- SwiGLU activation
- Normalization improvements (RMSNorm hodc variant)
Tap huan luyén:
« Huén luyén trén 1+ triéu token (twong dwong hang tram ty tir).
e Dir lié}l da linh vuc: web, khoa hoc, van hoc, hoi thoai. )
Mot s6 mo hinh duoc Instruction-tuned (vi du: LLaMA-3-Instruct) gitp phan hoi
theo yéu cau tu nhién.
1.11. Céng cu hd tro
Céc cong cu bén ngoai dugc stir dung dé hd trg xay dung h¢ théng bao gém:
- Trello: Theo ddi tién do dy an.
- Postman: Kiém thtr va tai liéu hoa API
- Ngrok: Cong cu tao duong ham giup chay demo du an.
1.12. Két chwong

Trong chuong nay da trinh bay co s& 1y thuyét ciia cac cong nghé chinh duoc sir dung
trong du 4n bao gdm Unity, AR Foundation, Spring Boot, REST API, mé hinh MVC,
MySQL, cung voi cac cong cu Al nhu FasterWhisper va thuat toan Levenshtein. Viée
nam rd nhiing cong ngh¢ nay gitip dam bao ung dung dugc xay dung trén nén tang viing
chic, dé mo rong va dap tng tot cac yéu cau vé tinh nang, hiéu suat va trai nghiém
nguoi dung.

Chuong tiép theo sé trinh bay kién triic hé thong tong thé, so dd twong tac giita client
(Unity) va server (Spring Boot), co s¢ dir li¢u nguoi dung va thiét ké cac luong hoat
dong trong h¢ thong.
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CHUONG 2: PHAN TiCH VA THIET KE HE THONG

2.1. Phain tich yéu ciu
2.1.1. Tong quan

Ung dung hd trg hoc tiéng Anh tich hop cong nghé thuc té ting cudng va tri tué nhan
tao dugc xay dung nham ning cao trai nghiém hoc tap ctia ngudi dung, gia tang sy hing
tha cua tré em doi voi ngdn ngit. Muyc tiéu cia Gmg dung la cung cap mot moéi truong
hoc tap sinh dong va truc quan. Dé dap (mg nhitng yéu cau do, hé thong phai dap tng
nhirng nhiéu co ban sau:

- H tro tuong tac gifta ngudi dung va md hinh 3D
- Giao dién t6i gian phu hgp, than thién voi tré em.
- bam bao tinh bao mat tai khoan

2.1.2. Chirc nang cua RESTful API Server

Xac thuc ngudi dung voi JWT Token: twong tng vi moi request dugce giri toi, hé
thong s€ kiém tra token dugc gui kem vdi header dé xac thuc ngudi dung.

¢ Quan ly dir liéu mo hinh 3D: luu trif mo6 hinh trén hé théng tap tin, thong tin mo
hinh trén co s& dit liéu, nhan cac request yéu cau mé hinh kém thong tin va tra
vé két qua.

e Trung gian cho hé thong nhin dién giong né6i, h¢ thong chatbot, chAm diém
phit am: trung gian giita ngudi dung va hé thong nhan dién giong noi
FasterWhisper, ciing 12 trung gian giita ngudi ding va hé théng quan Iy mé hinh
hoc may Ollama v&i mo6 hinh ngoén ngtr 16n LlaMA 3.2

¢ Quin ly thong tin cac bai hgc lién quan t¢i moé hinh: luu trit, xr ly thong tin cac
bai hoc, cau chuyén lién quan t&i mo hinh trén hé théng tap tin, co sé dit lidu.

* Quin ly thong tin nguoi dung dir li€u hoc tap: luu trlr, quan ly dir liéu hoc tap
ctia timg nguoi dung. Nhan cac request yéu cau tra vé tién do hoc tap.

2.1.3. Churc nang cua wng dung di dong tich hop AR

o Piing ky tai khoin, ding nhip hé thong: ding nhap, dang ky, luu thong tin ngudi
dung, JWT Token dé thyc hién cac request khac

e Chon chu dé hoc theo nhu cAu ¢4 nhéan: v&i mdi chu dé duge chon, guri request
tai cac mo hinh va thong tin lién quan dén mé hinh d6 thudc cha dé dugc chon,
Iuru trir vao bd nhé tam dé str dung sau nay.

e Hién thi mé hinh 3D sinh ddng va ré rang dé minh hoa tir vung: hién thi trén
bé mat hinh anh duoc quét, hodc hién thi trén bé mat mat phfmg duoc phat hién

e Twong tic véi md hinh dwoe hién thi: cho phép ngudi dung twong tic, xoay
phong mo hinh.

e Quin ly hién thi mit phiang dwge phat hi¢n: cho phép nguoi ding tily chon an
hodc hién mit phang di dugc phat hién bdi AR Session.
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e Hién thi ban trinh chiéu chira thong tin lién quan téi mé hinh 3D dwgc chon:
hién thi thong tin, cau chuyén lién quan téi md hinh 3D theo dang chir viét va
hinh anh.

e Phat Am thanh phit Am mau va ghi Am giong néi ctia ngudi doc: cho phép
ngudi dung thuc hién luyén phat 4m tir vung va xem duoc diém phat am.

e Dong bd tién trinh hoc 1én may chii: v6i mdi lan luyén phat 4m va xem cac ban
thuyét trinh, tién d6 hoc tap s€ dugc déng bo hoa 1én may chu

¢ Quin ly, bdo mat tai khoan hgc vién va théng tin ca nhan

2.1.4. Yéu cdu phi chirc ning

Ngoai ra, hé théng con phai dap tmg mot s6 yéu cau phi chirc ning nham dao bao
tinh bado mat va duy tri kha nang mo rong trong qua trinh phat trién ve sau

e Tinh bao mat
o Thong tin nguoi dung phai dugc luu trir an toan
o St dung chuan HTTPS, dam bao dix liéu khong ro ri khi truyén tai.
o Mat khau dugc ma hoa sir dung thuat toan HS512
¢ Kha nang mé rong
o Hé thdng dugc thiét ké theo kién truc Client — Server, khong dinh kém toan
bd m6 hinh Ién tmg dung Unity, cho phép mo rong timg phan, thém chuc
nang, danh muc khi can thiét
e D& sir dung
o Giao dién nguoi dung duge thiét ké don gian, phu hop voi tré em
o Céc chtic nang chinh duoc bé tri rd rang, dé tiép can

2.1.5. Yéu cdu déi véi phén cirng

Ung dung chay trén céc thiét bi di dong v6i hé diéu hanh Android 7.0’Nougat’ trd
1én va c6 ho trg AR Core, camera, microphone.
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2.2. Phan tich va thiét ké hé thong

2.2.1. So db ca sir dung

So d6 ca str dung cua ngudi dung: cac chirc nang nguoi dung co6 thé stir dung trong hé

thong

uc - UserJ

Xem tién @b hoc tap

Trd chuyén véi trg Iy o

extend -~
A extend
i&n thi ma hinh trén ”
hinh @nh dwoc nhén
dien _ extend
TTTr--.extend
ién thi ma hinh trén
mat phang dwrgc nhdn
dién
L extend
“extend

'extend

extend

Xem théng tin slide m&
- hinh

Tuang tac md hinh

Nghe phat am

Chuyén sang tiéng Viét

Kiém tra phat &m

Nghe phat am

Tuong tac mé hinh

Chuyén sang tiéng Viét

Hinh 2.1: So do ca sir dung cdc chire ndng tong qudt ciia nguoi ding

Admin

Admin

Bang nhap

Bang xuét

100

Hinh 2.2: So do ca sir dung chire ning dang nhdp/ dang ky/ dang xudt
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Bdng 2.1: Pdc ta so dé ca chirc ndng ding nhdp

Tén Usecase Nguoi dung dang nhéap

Tac nhan chinh | User

Nguoi dung dang nhap bang tén tai khoan, mat khau dé truy cap

M0 ta usecase NP
vao hé thong

Tién didu kién | Chwa ding nhap. D3 ding ki tai khoan.

Hau diéu kién Dang nhap thanh cong, vao trang chu.

Kich hoat Nguoi dung nhin nat “Dang nhap” trén man hinh khéi dau.

Chudi su kién

1. Nguoi dung nhap tén tai khoan, mat khau va nhan nat “Dang nhap”

2. Ung dung Unity kiém tra thong tin nhap vao. Néu hop 1¢ s& guri sang server,
néu server kiém tra thong tin c6 trong hé thong sé tra vé token, Unity nhan
token, luu vao bo nhé cuc bd va chuyen hudéng nguoi dung dén man hinh
chinh. Néu thong tin dang nhap khong hop 16 s& bao 16i

Bang 2.2: Pdc ta so dé ca chirc ndng ddng ky

Tén Usecase Nguoi dung dang ky

Tac nhan chinh User

M0 ta usecase Nguoi dung dang ky tai khoan

Tién diéu kién Chua c6 tai khodn

Hau diéu kién Ping ky thanh cong, chuyén huéng vé trang dang nhap
Kich hoat Nguoi dung nhin nat “Pang ky” trén man hinh khéi dau.

Chudi sy kién

1. Nguoi dung nhap tén tai khoan, mat khau, email va nhan nat “Dang ky”

2. Ung dung Unity kiém tra thong tin nhap vao. Néu hop 1€ s€ guri sang server,
néu server kiém tra thong tin c6 trong hé thong sé& tra vé token, Unity nhan
token, luu vao bd nhd cuc bd va chuyén hudng nguoi dung dén trang diang
nhap. Néu thong tin ding nhap khong hop 18 s& béao 15i

Bang 2.3: Pdc ta so do ca chirc ndng dang xudt

Tén Usecase Nguoi dung dang xuat

Tac nhan chinh User

M0 ta usecase Nguoi dung dang xuét tai khoan

Tién diéu kién D3 dang nhap

Hau dicu kién Chuyén hudng vé trang dang nhap

Kich hoat Nguoi dung nhan nut “Pang xuat” trén man hinh chinh.

Chudi su kién
1. Nguoi dung nhin nit “Pang xut” trén man hinh chinh
2. Ung dung Unity x6a thong tin ngudi ding khéi bo nhé dém. Chuyén huéng
ngudi ding dén trang dang nhép.
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uc - UserJ

Chuyén sang tiéng Vigt

extend”

Xem théng tin slide

extend .-~

Hién thi mé hinh

— Bangnndp - NN pon chi gé i) inciude include
ving &77=m------JQuét hinh anh md hinhje- 2220075
User —

e}(_ﬁ_%l]l_i Phéng to/thu nhd
"=~ Nuong téc v6i mé hin

"+ extend

Nghe phat am

Hinh 2.3: So do ca sir dung chirc ndng quét hinh anh mé hinh

Bdng 2.4: Pdc ta so dé ca chirc ndng quét hinh dnh hién thi théng tin mé hinh

Nguoi dung xem thong tin mo hinh thong qua viéc quét hinh

Tén Usecase \ A 1s
anh mo hinh

Tac nhan chinh | User

Nguoi dung xem md hinh, thdng tin, cau chuyén lién quan téi

M0 ta usecase 2 1 e A A A
md hinh, tuong tdc véi mo hinh va nghe phéat &m cuia tir vung.

Tidn didu kién ba dang nhap,da chon chu dé tir vung, da quét hinh anh thanh

cong
Hau diéu kién Hién thi mo hinh, phat am tr vung ciia moé hinh
Kich hoat Nguoi ding nhan vao nit “Quét hinh anh” trén trang chu

Chudi su kién

1. Nguodi dung nhan vao nit “Quét mo hinh” trén man hinh chinh
Chon chu dé tir vung trong thanh tuy chon chi dé
Quét hinh anh thudc chu dé duoc chon
Hién thi mo hinh trén bé mit anh duoc quét, phat am tr vung cua mo hinh
Khi ngudi ding nhan vao mo hinh
- Phap am tir vung ctia mo hinh
Hién thi cac ban trinh chiéu thong tin (hinh anh, vin ban) lién quan/ ciu
chuyén ciia mo hinh
- Nhin nit “Vietnamese™/ “English” chuyén sang ngdn ngir Viét Nam/ ngon
ngit Anh, phat am tiéng Viét/ tiéng Anh, chuyén dbi théng tin ban trinh
chiéu sang ngdn ngir Viét/Anh
Khi nguoi dung kéo mo hinh sang trai/phai thi mo hinh xoay trai/phai
7. Khi nguot dung kéo moé to/ nho, mo hinh dugce phong to ra/ thu bé lai

Nk

.0\
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uc - UserJ

. mclude Nghe phat am
Dang nhap Chon chi dé tir mclude Quét, pha hign mat include extend
: )\ vung phing ST
User

Chuyen sang tiéng Viét

e)dend

e)dend Phong tolthu nha,
R Afrong tac vei ma hinl
extend

Luyén phat am

Hinh 2.4: So do ca sik dung chirc ning luyén phdt am

Bang 2.5: Pdc ta so do ca chirc ndng luyén phat am két hop twong tdc mé hinh

Tén Usecase

Nguoi dung luyén phat am va tuong tdc véi mo hinh trong khong
gian thyc

Tac nhan chinh

User

Mo ta usecase

Nguoi dung nghe phat am cia moé hinh, twong tac vd1 mo hinh va
luyén phat am tir vung

Tién diéu kién

Pa dang nhép, da quét bé mat phang thanh cong, da chon chi dé
to vung

Hau diéu kién

Hién thi danh sach mé hinh

Kich hoat

Nguoi dung nhin vao nat “Luyén phat am” trén trang chu

Chudi sy kién

Server

1) Nguoi ding nhan vao nit “Luyén phat 4m” trén trang chu

2) Chon chui dé tir vung trong thanh tiy chon cha dé

3) Chon mo hinh trong thanh tuy chon md hinh

4) Quét bé mit phang xung quanh khong gian thuc

5) Nhén vao mit phiang dé hién thi mo hinh trén khong gian thuc
6) Nhan vao nit “Vietnamese” dé nghe phat 4m tiéng Viét

7) Nhin vao nit “English” dé nghe phat 4m tiéng Anh

8) Nhan vao nut “Pronounce” dé doc va nhan két qua phan tich dugc trd vé tur

9) Nhan vao niit “Disable” dé tat quét bé mat
10) Két qua phat 4m gdm tir nhan dién duoc, diém sb va két qua duoc tra vé hién
thi Ién man hinh

11) Khi nguoi dung kéo md hinh sang trai/phai thi mo hinh xoay tri/phai
12) Khi nguoi dung kéo md to/ nho, mo hinh dugc phéng to ra/ thu bé lai
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User

uc - UserJ

Bang nhap T-.N TR

¥em tién d6 hoc tap

Hinh 2.5: So' dé ca sir dung chirc nang luu trit va theo doi tien dé hoc tap

Bang 2.6: Pac ta so do ca luu tri va xem tién dé hoc tap

Tén Usecase

Ngudi ding xem tién do hoc tip ca nhin

Téac nhan chinh | User
M0 td usecase | Nguoi dung xem tién d hoc tap cua cd nhan
Tién di€u kién | Pa dang nhap

Hau diéu kién

Hién thi tién d6 hoc tap theo tirng mo hinh

Kich hoat

Nguoi dung nhin vao nat “Tién d6 hoc tip” trén thanh diéu
hudng

Chuoi su kién

1) Nguoi dung nhan vao nat “Tién do hoc tp” trén man hinh chinh

2) Giao dién hién thi tén cadc mo hinh va ti 1& hoan thanh cua tung mo hinh
3) Nguoi dung nhan vao tén mé hinh cy thé

4) Hién thi tién do hoc chi tiét cia mo hinh bao gom:

- Tu phéat am dugc nhan di¢n gén nhét

- Diém cham phat 4m

- Tinh trang hoc, thoi gian hoc céc ban trinh chiéu ciia m6 hinh
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Admin

lcC -
Admin

Bang nhap include

_____
________

Trd chuyén wéi troe ly
ao

Hinh 2.6: So' do ca sir dung chirc ning qudan 1y tai khodn

Badng 2.7: Pdc ta so do ca chirc ndng quét tro chuyén véi tro 1y do

Tén Usecase

Ngudi dung tro chuyén véi trg 1y do

Tac nhan
chinh

User

MO ta usecase

Ngudi dung tro chuyén véi trg ly do

Tién diéu kién

ba dang nhap, chon muc tro 1y 4o

Hau diéu kién

Tr0 chuyén vadi trg 1y do

Kich hoat

Nguoi dung nhan vao nat “Trg ly 40” trén trang chu

Chudi su kién

1) Nhan vao nat “Tro 1y 40”
2) Gtri yéu cau/ cdu hoi mudn hoi
3) Nhan két qua tra vé
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2.2.2. So db tuén tw

User Auth Scene Server Database
! 1 Truy cép giao dién ' :
; dang nhap H !
H = > ! '
| 2 Hién thi giao dién ' :
' déng nha ' ;
:(. _ = = _g _-E —_ - : i
! 14 Kiém tra théng ; :
! 3Nhaptentaikhoan, . tinhoplé ' :
' mat khau 1
i 5.Goi AP| i ;
' dangnhap o . i
! 1 - 6. Kiém tra nguoiding |
; 6 trong database
: : T 7.Tra vé két qua
H : - kiém tra
' : < —-=-—-=--—--
: : o 8 Xacthuc nguoi |
! ] 9. Tra vé token ding '
| € - - MR- - 5
: 10.Hién thi trang chi : :
D( _ Eoécth()ng béo loi | !
Hinh 2.7: So do tudan tu chirc nang dang nhdp
User Auth Scene Server Database
! 1.Vao trang déng ky : : 5
1 ' ' i
l ~ » H "
H 2 Hién thi giao dién : _
: dang ky H :
€ - - = Woy_ - - ' E
: 54,K|ém tra théng !
| 3.Nhapténtaikhoan, L linhoplé ! :
! email, mat khéu : H
: 5.Goi API i :
: aang ky - :
: 1 ~ 6. Kiém tra tén ngudi !
] ' dung trong database
: : >
: T 7. Tra vé két qua
. : e kidm tra
: : <= --=-=----
. . 8 Xac thurc nguoi
: : 9. Tréa vé token diing !
s < - - R - e
: 10.Hién thi trang déng ; ;
|:|( nhap hoac thong béo I5i ! :

Hinh 2.8: So do tuan ti chive nang dang ky
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Image Tracking

User Scene

Server Databasze

0

1.Wao trang "Cluét hinh
anh"

L

i . > :
i 2.Hién thi giao dign chirc 3.Goi API t3i v& danh sach; :
. nang quet hinh anh tit cd cac chi d& ]
e > :
; : 4. Truy van cac chi d& |
' ; trong database :
; : ; 5. Tra vé kit qua

E ' — truy van

: E 6. Tra vé danh €-=-=-=-=-=---

; : sach chi d&

s -

7_Hién thi danh
sach chi d&

& Chon chi dé tir

i
]
'
1
I
[
1
1
"
[

vurng S -
9.Goi API tai ve danh sach;
cac mo hinh, thong fin ma ; H
; hinh thudc chi d& _ | :
'. >
E T 10.Truy van théng tin cac
! i md hinh trong database
' i o
i : -
! : : 11.Tra vé két qua truy
1 . LR i
! : van
E ' 13. Tra vé cac tép < '
! : md hinh, thdng tin 12_Tim kiém tai nguyén |
I _E_{_ _ _méhinh frong hé thong file
: o 14 Xir I cac tépmé | i
' 15.Tai thanh cong :|hinh. am thanh, hinh | |
£ - = = = = = = — 1 anh, vam ban ; '
N , s
16. Quét hinh : : :
&nh mé hinh N : :
: » ' H
| 17. Hién thi mé ' :
i hinh H

"
[
"
'

Hinh 2.9: So do tuan ti chirc nang “Théng tin mé hinh”
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User Plane Tracking Server Database
Scene
: 1 Wao trang "Luyén : : :
; phat dm" ] ' :
; . > : :
+ 2.Hién thi giao dién chirc i !
lag — 13N luyén phat sm _ 5 i
par : 3.0uét bé mat phing : } i
; xung quanh - ! ! Thread 1
'+ 4.7Tr3 vé mat phang droc : !
_ _ nhindién _ _ _| | : E
............
k ! 3.Goi AP t3i v& danh sacH ;
: ~—  titcd cac cho d& i . 1 Thread2
; » 4. Truy van cacchide
! trong database :
5 L
' I Ll
! : A &4 .
. L] ' 5. Tra ve ket qua
h ! T truy van
: i 6. Tra vé danh €--=-=---- :
E L séch chi dé E
: €« - —--—-——-- - = :
: 7.Hién thi danh R :
L _séch_cru'lﬁ_f':_ _L H ;
| | f
8.Chgn chi dé tir i : :
virng o] Y . 4 i
9.Goi AP tai ve danh sach: H
cac md hinh, thdng tin ma | H
T hinh thudc cha 8 _ | :
L] Ll ]
H T 10.Truy van théng tin cac :
: ! mé hinh trong database
' i > ]
1 : _—
! H k 11.Trd v& két qua truy
1 . Coe i
i : -~ — — — van__ _ _
: ' 13. Tra vé cac tép . '
' ] mé hinh, théng tin 12.Tim kiem tai nguyén :
: i mi hinh trong hé thing file
: r€-—-—~-—=-=---- = :
: . 14, XiF If cac tép mé | :
: 15.Tai thanh cong hinh, 4m thanh, hinh :
- ———— = = = anh, van ban . :
L ; :
16. Chon mé : : :
hinh N : ;
1 - F 1 EY . i
! 17.Kiem fra be 1 :
1 - z ] i
5 18. Hién thi mé mat phang ' ;
i ¢ _ _ hinh ] | : :
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Image Tracking
User Scene Server Database
par : ! ;

! 1.Nhdnvaomdhinh | ; ; Thread 1
: dwoc hién thi : ' :
— ———————» ' :

D(Q. Phat 4m thanh tlr vumg D :

! 1.Nndnvaoméninn | ;

: dwoc hién thi T | ; Thread 2
: 2.Tim kiém ‘ 5

i 3.Hién thi slide thong tin ci théng tin mé i :

'€ — — —mohinh _ hinh trong bé :

H nhé cuc bd '

md hinh . ' ]
{ 5. Gifi POST Request luu | :
g :

|j 4. Xem cac slide cla ! :

tién dé hoc tap

>

6. Lwu tién d6 hoc tap
>

Hinh 2.11: So dé tudn tir chire ndng hién thi ban trinh chiéu théng tin mé hinh

Plane Tracking

Scene Server Database

opt

1. Nhan vao nit "English”
hodc "Viethamese" -

i 1. Nhan vao nuit 2. X& W ghi 1 :

: "Pronounce » am. Itru file tam
! i 4. Nnan dién .
; 3. G POST Request lvuva | gigng noi, '
: yéu cAu kétqua nhan dién | cham diém '
i phat &m [ phdt am :
i : | 5. Lwru két qua

| H vao database

i . .

1 . -

! . 6. Tra vé van ban

i ' nhan dién dwoc va !
: _ _ @émsb_ _ _ _ :
{ 7. Hiénthi van ban : ;

nhan dién dugc va

:
:

DL diém sb ! !

« ; :

! : :

Hinh 2.12: So do tudn ti chire nang cham diém phdt am
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User Progress Scene Server Database
i 1.Vaofrang'Tiéndd | 2. Glvi GET Request | :
: hoc tap" _r_‘ lay tién dé hoc tap H :
N » | '
' theo userid » 3. Truy van dif ligu ,
: : tién do hoc tap :
¥ ] L
: ! Lt
| 4.Kétqua truy van
E ; €= -
E i 5D liéu JSON tién :
! 6. Hién thi i I& hoan [~ _ _@hoctap | | :
D< thanh ciia timg md ni_nhD" : :
opt ) L 1 Nndnvaondtténdds | : :
D hoc tap ctia mé hinh cu thé '
» ' l.
i 2. Hién thi tién d6 hoc 5 i
tap chi tiét : i
D‘ o —p _____ E :
Hinh 2.13: So do tuan ty churc nang “Tién do hoc tdp”
User Chatbot Scene Server OllaMA,
. " '
': 2. Giri GET Request ! |
1. Vao trang "Tro ly ' lay két qua tra vé. i '
ao" o Tham s6 la cau haéi ! :
’D deocnhdpvao [ 3. G ciu hdi,. chey !
= mé hinh sinh cau tra .'
loi] -
»

4. Cau tra |oi

5. Di¥ liéu JSON cau

6. Hién thi cau héi va _ o _wmlei |
, _ _ cAutraloi _ _|:|(

Hinh 2.14: So do tudn tir chire nang “Tro' Iy do”
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2.2.3. So do nguyén Iy hoat dong

w/

A

@
® 9
£ v
N
( Nhép mét khdu
N

T
o toiomin J

Nhap mat khau

Nhép email

false

Kiém tra dang nhap

Kiém tra ding ky

Hinh 2.15: So dé hoat dong chirc ndang ding nhdp/ dang ky

®
® |

l |
tha‘m vao mé hinh
Chon cha d4 tir w;ra
_

“théng llﬂy
( Quéthinh anh W< hrue
_
f Hién thi danh sdch
lide théng tin ma hily

an dién hinh anl
thanh cdng

M6 hinh chira théng false
tin phat 4m

Hién thi mé hinh lén
mét phang hinh anh

Phat &m thanh tir
vung

@

Hinh 2.16: So dé hoat dong chirc nang “Théng tin mé hinh”
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| Chon mé hinh J/
N j
Nhén nit chim diém
phét am

false -
iét bi co micri

true

Bat ddu ghi am
true _

@énmimémnhnén 0
mét phang Hién thi két qua

Kﬂét md hinh [&n mat

\ phang

<

®

Hinh 2.17: So dé hoat dong chirc ndng “Luyén phdt ém”

®

Xem tién d6 hoc tap i s
( téng quét ) ( Nhap cau hai J

V Y

em tién do hoc tap chi
tiét cha tirng mad hinh

L L
° ®

Nhan cau tra |&i

Hinh 2.18: So d6 hoat dong churc nang “Tién do hoc tdp” va “Tro ly ao”
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2.3. Thiét ké co s& dir liéu
2.3.1. Co s¢ dit liéu

] user_progress v
id BIGINT

@ user_id BIGINT

& model_id BIGINT
recognzed_text VARCHAR(25S) [~ |

pronunciation_score DOUBLE

created_at TIMESTAMP

>
v
T
: ] models v ] slides v
| ' id BIGINT d BIGINT
| category VARCHAR(255) # model_id BIGINT
1 name VARCHAR(255) AR AR RS i srle VARCHAR(255)
] users = v ' asset_bundle_url VARCHAR (25 contant_vie VARCHAR(253)
| ¢ dBIGINT \ : ’ —— imags_url VARCHAR(255)
|  username VARCHAR(255) | F animation_name VARCHAR(25..
email VARCHAR(255) ‘ r | contant_sng VARCHAR(255)
password VARCHAR(255) r“_ =] * >
=_active BIT(1) R EEET

| ** created_at TIMESTAMP

@ user_id BIGINT
@ model_id BIGINT

|

|
|
| d BIGINT
|
|
|

— e e e slide_id BIGINT D= ———
status ENUM(...)
started_at TIMESTAMP

completad_at TIMESTAMP
>

Hinh 2.19: So do thiét ké co s¢ dit liéu

Véi tép Asset Bundle gdm céc dit liéu sau:

Asset Bundle

* imageName text

» prefab FBX/GLB file
» englishAudioClip WAV file

» vietnameseAudioClip WAV file

* image PNG/JPG file
» englishDescription text

» vietnameseDescription text

Hinh 2.20: M6 ta cac dir liéu co trong cdc tép Asset Bundle
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2.3.2. Chi tiét cdc bing trong co sé dir ligu
Bang users: Luu trit thong tin tai khodn nguoi dung

Bang 2.8: Bang users

Cot Kiéu dir liéu Rang budc Mo ta
id BIGINT PRIMARY KEY ID duy nhat
cua nguoi
dung.
username VARCHAR(255) | NOT NULL, UNIQUE Tén tai khoan
nguoi dung
email VARCHAR(255) | NOT NULL Email nguoi
dung
password VARCHAR(255) | NOT NULL Mat khau tai
khoan
is_active BIT(1) NOT NULL Trang thai
hoat dong
created at TIMESTAMP NOT NULL Thoi gian tao
tai khoan
Béang models: Luu trit thong tin cac mo6 hinh 3D
Bang 2.9: Bang models
Cot Kiéu dir liéu Rang budc MO0 ta
id BIGINT PRIMARY KEY ID duy nhat
cua mod hinh
3D
category VARCHAR(255) | NOT NULL Danh muc tur
vung
name VARCHAR(255) | NOT NULL Tén md hinh

3D

asset_bundle url

VARCHAR(255) | NOT NULL

Duong dan
toi tép asset
bundle chtra
thong tin mo
hinh trén
server

Bang slides: Luu trit thong tin cac ban trinh chiéu cua timg mo hinh 3D
Bang 2.10: Bang slides

Cot

Kiéu dir liéu

Rang budc

Mo ta
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id

BIGINT

PRIMARY KEY

ID duy nhat
cua ban
thuyét trinh

model id

BIGINT

NOT NULL, UNIQUE,
FOREIGN KEY

ID mo hinh
3D

title

VARCHAR(255)

NOT NULL

Tiéu dé cua
ban thuyét
trinh

content_vie

VARCHAR(255)

NOT NULL

Thong tin cua
ban thuyét
trinh — tiéng
Viét

content_eng

VARCHAR(255)

NOT NULL

Thong tin cia
ban thuyét
trinh — tiéng
Anh

image url

VARCHAR(255)

NOT NULL

Puong dan téi
tép hinh anh
mo ta ban
thuyét trinh
trén server

animation_name

VARCHAR(255)

NOT NULL

Tén hoat anh
mo hinh st
dung

Bang user progress: Luu trir tién d6 luyén phat 4m cua ngudi ding

Bang 2.11: Bang user progress

Cot

Kiéu dir liéu

Rang budc

Mo ta

id

BIGINT

PRIMARY KEY

ID duy nhat
cua ban ghi
tién d6 hoc

phat am

user_id

BIGINT

NOT NULL, UNIQUE,
FOREIGN KEY

ID cua nguoi
dung

model id

BIGINT

NOT NULL, UNIQUE,
FOREIGN KEY

ID mo hinh
3D

recognized_text

VARCHAR(255)

NOT NULL

Vién ban
nhan dién
duoc tir ban
ghi am cua
nguoi dung
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pronounciation_score | DOUBLE NOT NULL Diém phat
am

created at TIMESTAMP NOT NULL Thoi gian
tao ban ghi

Bang learning_progress: Luu trit tién do hoc cac ban thuyét trinh cia ngudi ding

Bang 2.12: Bang learning progress

Cot Kiéu dir liéu Rang budc Mo ta

id BIGINT PRIMARY KEY ID duy nhat
cua ban ghi
tién do hoc
cac ban
thuyét trinh
user id BIGINT NOT NULL, UNIQUE, | ID cua nguoi
FOREIGN KEY dung

model id BIGINT NOT NULL, UNIQUE, | ID md hinh
FOREIGN KEY 3D

slide_id BIGINT NOT NULL, UNIQUE, | ID ban
FOREIGN KEY thuyét trinh

status ENUM Tién do hoc
(‘STARTED’, tap, gdm 2
‘COMPLETED”) trang thai la
“P3 bat dau”
va “ba hoan
thanh”
started _at TIMESTAMP NOT NULL Thoi gian
bit dau hoc
completed at TIMESTAMP Thoti gian
hoan thanh
bai hoc

2.4. Két chwong

Chuong nay trinh bay cac so d6 ca st dung, so do tuan tu, so d6 nguyén 1y hoat dong
ctia cac chirc nang trong chuong trinh. Cac so dd dd mé ta cac chudi hanh dong ciing
nhu cach thuce, thr tu twong tac gitta nguoi dung voi ing dung di dong va tir ing dung
di dong t6i server. Ké do 1a ban thiét ké co sé dit liu, cac bang mo ta cac thanh phan
trong co s& dit lidu. Qua do, ludng hoat dong va cach thie xir Iy dit liéu dd dugce trinh
bay 16 rang va day du.
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CHUONG 3: TRIEN KHAI VA KET QUA PAT PUQC

3.1. Server
Cong nghé su dung: Spring Boot, Java, Maven, MySQL, REST API
Moi truong phat trién: Eclipse

~

OllamA

View

——

o)
Controller Service

LlamA 3.2

Spring Boot
framework

Model

MysaL
Database

K Spring Boot Server

/

—==Z"_=—= : HTTP Response

HTTP Request

Hinh 3.1: Thiét ké kién triic server Spring Boot

Str dung Spring Boot framework dé xay dung cac API RESTful hd trg giao tiép giita
may chu va tmg dung di dong. Dung JWT dé xac thuc ngudi dung. Chuan dit liéu dé
trao ddi dir liéu ngudi dung 1a JSON.

3.1.1. Cadi dit cdc I6p truy xudt div liéu

Model, Entity va Repository 13 nhirng 16p dung dé thuc hién truy xuat va chuyén dbi
dir li€u thanh dir liéu phu hop voi ng dung, chira cac truong chira thong tin. Tuong
ung véi cac bang user progress, models, slides, learning_progress, users trong co s& dir
liéu 13 cac 16p anh xa va chuyén doi dir lidu duoc cai dit trén server dugc Spring Boot
framework quan 1y.

@Table(name = "models™)
public class Model {

}

@rd
@Generatedvalue(strategy = GenerationType.IDENTITY)
private Long id;

@Column({nullable = false)
private String category;

@Column(nullable = false)
private String name;

@Column(name = "asset_bundle url", nullable = false)
private String assetBundleUrl;

@neToMany(mappedBy = "model™, cascade = CascadeType
private List<Slide> slides;

__| models v
o BIGINT
category VARCHAR(255]
name VARCHAR(255)
asset_bundle_url VARCHAR(25
[ 3

Hinh 3.2: Minh hoa bang models trong co so dir liéu va lop Model anh xa
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Danh sach cac 16p anh xa dugc cai dat:

Badng 3.1: Cdc 16p dnh xa dwoc sir dung dé truy xudt théng tin tir co s diF liéu

Tén repository

Chirc nang

LearningProgressRepository

Luru trir - truy xuét thong tin tién do
hoc tap nguoi dung

ModelRepository Luu trif - truy xudt thong tin cac mé
hinh
SlideRepository Luu trit - truy xuat thong tin ban

trinh chi€u cua ting mo hinh

UserProgressRepository

Luu trit - truy xudt théng tin hoc
phéat &m nguoi dung

UserRepository

Luu trir - truy xuat thong tin nguoi
dung

3.1.2. Cai dgt cdc 16p xir Iy logic

Service 14 tap hop cac class dung dé xir Iy logic khi truyén dit lidu gitta server va ing
dung di dong. Trong hé thong duoc xay dung, cac 16p nay dung dé chuyén doi dit liéu
giita json hodc multipart-form thanh céc kiéu dit liéu ma Spring Boot ¢ thé quan Iy va
nguoc lai, thém diéu kién loc thong tin khi truyén nhan dir liéu va xur 1y, xt 1y cac tép
trong hé théng tap tin ciia server. Ngoai ra con 1a 16p truy cap dén céc service ngoai
Spring Boot nhu Faster Whisper hay m6 hinh ngén ngit LlaMA

Bang 3.2: Cdc 16p xir Iy logic ciia hé thong

Tén service

Chirc nang

AuthService

Xt 1y logic dang nhép - dang ky cho hé thong

CustomUserDetailsService

Lép trién khai giao dién UserDetailsService
ctia Spring Security, hd trg cho 16p
AuthService trong viéc xtr ly ddng nhap, dang
ky cho hé thong

FileStorageService

Xu 1y logic nhén t¢p ghi &m phat 4m cia nguoi
dung

LearningProgressService

Xt 1y logic luu, truy xuét thong tin tién do hoc
tap cua nguoi dung

ModelService

Xt Iy logic truy xudt danh sach mé hinh

SpeechRecognitionService

Xu 1y logic chim diém phat am, goi dich vy
Faster Whisper

3.1.3. Cai dat cdc lop routing

Céc 16p thude gobi Controller 1a cac 16p xir Iy viée routing cho hé thdng. Dé chuyén
hudéng céc request dén cac 16p Service can thiét, can phai cung cap cho cac 16p
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Controlller tén duong dan URL tuong tng v0i tung request, kem theo do la cac tham
s6 can thiét dé Service hoat dong nhu y mudn

Bang 3.3: Danh sach cac URL dwoc lop Controller quan ly

URL Phuong Tham s Chiktc ning
thire
HTTP
/api/auth/register POST Lép AuthRequest Chuyén
(username, hudng dén
password,email, role) | dich vu ddng
thude goé1i Model ky
/api/auth/login POST Lép AuthRequest Chuyéq
(username, password) | hudng dén
thude gbé1i Model dich vu dang
nhap
/api/chatbot GET | Tin nhan cia user Tra vé ciu
tra 101 cua
mo hinh
LLaMa
/api/speech/recognize POST | Tép ghi &m phat am Chuyéq
(tép WAYV) hudng dén
Tt vung chinh xac dich Ykl
N L chuyén
Ma nguoi dung giong noi
M3 mo hinh thanh van
ban va cham
diém phat
am
/api/progress POST | Mai ban trinh chiéu Chuyén
. hudng dén
Tinh trang hoc )
N g N dich vu luu
Ma nguoi dung trit tién do
Ma m6 hinh hoc tap
ngudi dung
/api/progress/get/{userld} GET | Ma nguoi dung Chuyéq
huong dén
dich vy truy
xuat tién do
hoc cua
ngudi dung
/api/models/categories GET Chuyéq
huong dén
dich vu truy
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xuat danh
sach danh
muc tu vung

/api/models/category/{categories}

GET

Tén danh muc Chuyén
huéng dén
dich vu truy
Xuét cic mod
hinh thudc
danh muc
duoc chon

Céc request gui t6i cac endpoint c6 thé kém theo payload 14 nhiing dit liéu dinh
dang json, form-multipart v&i auth 1a bearer token
Vi du dé tao thong tin mdt nguoi dung mai thi cac thong tin kém theo cua request

bao gom:

- URL: [host-address:port]/api/auth/register /

- HTTP method: POST
- Content-type: JSON

- Payload: {"username": "testuser7", "password": "password123", "email":
"trungaaa@gmaill.com", "role" : 1}
3.1.4. Xdc thwc ngwoi dung suw dung JWT

Str dung thu vién JsonWebToken két hop Spring Security dé tao dich vu xac thyc
nguoi dung. Khi dang nhép hay dang ky thanh cong thi server s¢ tra vé mot token hd
trg xac thuc khong can tai khoan. Thoi gian ton tai cua token 1a 24 gid. Khi token hét
han thi ngudi dung phai dang nhép lai dé c¢6 thé truy cap dén cac chirc nang ctia mé hinh

3.1.5. So dé xir Iy cdc request
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Server

khdi déng

Y

Nhén
reguest

Kiém tra
token hop 1€

Tra vé 18i 401 -
Unauthorized

Tra vé 15i 403 -
Forbidden

Kiém tra
URL hop 18

Tra vé 16i 500 -
Internal Senver o
Error

Service xiF by
diF ligu

Tra vé code 200
- S5UCCess

Hinh 3.3: So do xir Iy request ciia server

3.2. Ung dung di dong
e Phién ban AR Foundation st dung: 6.0.5
e Phién ban Unity stir dung: Unity 6 (6000.0.4411)
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N \ Bundles
‘ ul Manager Model - AssetBundie 4 —_—
. Model Data IManager —
. Model
_— , / : Data
i 8N . : '
System F ] |
= H Local ' ‘ JSON } ‘ Unity Web ’ :
Foundation : Storage ! Loader Request
O ) L d
) X

Other
Data
Mobile ; Server
app

................................................................................ e x

Hinh 3.4: M6 td kién triic itng dung di dong
Ung dung di dong bao gdm:

e UI s& tuong tac truc tiép v6i ngudi ding

e API AR Foundation s& trao d6i véi phia hé thong thong qua camera, cac cam
bién tich hop trong thiét bi di dong

e Manager 13 thanh phan dung dé xtr Iy cac yéu cau cta nguoi dung thong qua giao
dién va giao tiép voi cac API AR Foundation khi nguoi dung twong tac véi mo
hinh trong khong gian thuc.

V& phan giao tiép véi server, st dung:

e Thu vién Unity Networking voi AssetBundle dé tai tép tai liéu chira mé hinh
dugc dong goi boi Unity Editor va théng tin mo hinh, Unity Web Request dé
truyén nhan dit liéu lién quan toi tién trinh hoc, thong tin ban trinh chiéu, thong
tin mo hinh, thong tin nguoi dung.

e JSON Loader thudc thu vién Newtonsoft.Json dé chuyén hoéa dir liéu JSON thanh
dir liéu phu hop cho hé thong

3.2.1. Luu trir mo hinh va thong tin mo hinh

St dung Asset Bundle dé Iuu trir mé hinh va thong tin mo hinh

Create Model Data and AssetBundle
Name

undle Name

Create Model Data and Build AssetBundle

Hinh 3.5: Cita s6 tao AssetBundle véi mé hinh va thong tin mé hinh
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Tao mét script ké thira 16p EditorWindow dé tao mot cira so tao tép AssetBundle
gém md hinh va thong tin mé hinh. Piéu nay giup cho mé hinh c6 thé xuat ra thianh
tép c6 thé truyén tai giita client va server, hd trg xur 1y lac runtime. Thong tin trong
AssetBundle bao gom

e Image Name: Tén dnh nhén di¢n ctia anh chira thong tin mo hinh trong
ARReferenceLibrarylmage

e Prefab: Mau m6 hinh, di dugc diéu chinh d6 16n, thém collider dé ngudi dung co
thé twong tac, vi tri va goc do duoc diéu chinh hop Iythéng qua Unity
Inspector.

e English audio clip: Tép am thanh phat 4m tiéng Anh chuan ctia mé hinh

e Vietnamese audio clip: Tép 4m thanh phat 4m tiéng Viét chuan ctia mo hinh

e Texture: Anh 2D ctia mé hinh.

e English description: M6 ta tiéng Anh ciia mo hinh

e Vietnamese description: M6 ta tiéng Viét ciia mé hinh

¢ AssetBundle name: Tén AssetBundle

Sau khi tao thanh cong AssetBundle, t&p sé dugc luu vao hé théng tap tin cua server
va truyén ve ung dung di dong khi c6 request

Select Open

Hinh 3.6: Cira s6 dé diéu chinh mé hinh goc thanh prefab cho AssetBundle

3.2.2. Ddng nhdp
e Man hinh dang nhap g6m c6 truong nhép tén tai khodn, mat khau, tuy chon hién
thi mat khau, nat dang nhap va tuy chon sang man hinh dang ky.
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Username

Password

Hinh 3.7: Biéu mau diang nhdp cia trng dung

e Khi ngudi dung truy cap ung dung lan dau, tng dung s& hién thi biéu mau dang
nhap. Tinh ning nay sé& stir dung JWT token, gitp cho server khong can phai
lru trang thai nguoi dung va thay cho session va cookies dé ghi nhé phién dang
nhap va xac thuc cac yéu cau xir 1y dit lidu.

e Néu nguoi dung da ding nhap va token van duoc luu trong danh muc PlayerPref,
mg dung s& tu dong xac thyc dang nhap bang token ma khong can ding nhap
lai.

e So d thé hién qua trinh xir 1y dang nhap dugc mé ta nhu sau:
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Bét d4u

Token tén
tai trong
PlayerPraf

Ch uyér[
hudng dén
trang chi

Nhap
théng tin
dang nhdp

A

Y

Thdéng tin
dang nhép
hop 1&

Hinh 3.8: So do xir Iy ding nhdp

3.2.3. Diing ky

Man hinh ding ky gdm c6 truong nhap tén tai khoan, mat khau, email nat ding ky

va tlly chon quay vé dang nhap.

Username

Password

Re-enter Password

Emalil

Register

Hinh 3.9: Biéu mau dang ky cia iing dung

Sinh vién thyc hién: Nguyén Hong Trung

Huéng dan: Ths.Nguyén Vin Nguyén 39



Xay dung vmg dung hoc tiéng Anh théng minh véi cong nghé thuc té tang cueong va tri tué nhan tao

Khi ngudi ding chuyén huéng sang trang ky, tmg dung sé& hién thi biéu mau ding
ky d€ nguoi dung tao tai khoan méi

Bat ddu

Nhap
— théng tin <
dang ky

username
chura ton
tai trong
CsOL

password
hop lé

Chuyén
huréng dén
trang dang

nhép

Hinh 3.10: Sor do xit Iy dding ky
3.2.4. Man hinh chinh

Thong tin mé hinh
Luyé&n phéat am
Tro ly do

Ti€n dd hoc tap

Pang xuat

Hinh 3.11: Giao dién man hinh trang chu

Man hinh trang chii gdm mot giao dién diéu hudng dén timg chic ning cia Gmg
dung va nat dang xuat.
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3.2.5. Chwrc nang “Thong tin mo hinh”

Man hinh chirc ning xem thong tin mé hinh mic dinh gdm danh sach tiy chon danh
muc mo hinh, nat huéng dan st dung chirc ndng xem thong tin va nut quay lai.

N ong dén:

hon danh muyc tir vgeng mudn tai dé tai
cac mb hinh

Quét hinh &nh chira théng tin tir vung

B3t diu hoc tap

Hinh 3.12: Scene géc chirc ning “Théng tin mé hinh”
Khi nguoi dung chon danh muc tir vung mudn xem thong tin, phan canh s& chiu
trach nhiém tai vé mo hinh va thong tin cdc mo hinh doé dé truyén sang cho thu vién
AR Foundation xtur ly

|
animals !

Hinh 3.13: Man hinh cho tai mo hinh sau khi chon danh muc “animals™
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Trong tru(mg hop nguoi dung quét thanh cong moé hinh tir hinh dnh va tuong tac
v6i md hinh, giao dién chirc nang s& hién thi thém giao dién phu dé trinh bay thong tin
md hinh va niit chuyén ddi ngon ngi.

Hinh 3.14: Minh hoa hién thi mé hinh trén hinh anh dwoc quét sau khi tai mo hinh va
quét hinh anh thanh cong

Hinh 3.15: Hién thi thong tin mé hinh khi nhdn vao mé hinh
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Bét diu

Két néi
server
thanh
céng

Sai

Hién thi
danh muc
md hinh

Y

Chon danh
muc mé hinh
mudn quét

A

Tai mé hinh
va cac théng
tin mé hinh Sai

) v
Hién Sai ;
thng bo Bing Quét hinh
1&i anh

Két thic

Hién thi mé
< hinh

Hinh 3.16: So dé xik Iy tai mé hinh va hién thi mé hinh
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Bat ddu

Nhan vao
mé hinh

v

Hién thi
théng tin mé
hinh

|

Phat am am
thanh mé
hinh

Hinh 3.17: So do xir Iy hién thi théng tin va phat ém thanh ciia mé hinh

Bit dau

Lurdt traifphai
xem théng tin
md hinh

K&t ndi server
thanh cdng

Luwu tién g5
hoc tip

Bing

Hinh 3.18: So dé xit Iy hién thi théng tin va phat ém thanh ciia mé hinh
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Churc nang luu tién d6 hoc tap la chirc nang hoat dong ngém, no chi dugce goi khi
ngudi ding c6 hanh dong ludt trai phai dé xem thong tin mo hinh. Thong tin duoc luu
lai bao gém tinh trang hoc, thoi gian hoc va thong tin tir vung da hoc.

3.2.6. Chirc nang “Luyén phdt am”

Man hinh chirc nang xem luyén phat &m gdm danh sach tiy chon danh myc mé
hinh, niit huéng dan st dung chirc ning (nat “?”), nat ‘quay lai (nat “Back™), nut guri
phat m dé ghi (nut “Pronounce”) , nit tuy chon bat/tit phat hién mat phang (nut
“Disable” ), nut nghe phat 4m tiéng anh (nut “English), nut nghe phat am tiéng Viét
(nut “Vietnamese”).

Huéng dén:

1. Di chuyé&n thiét bi cham rai dé
quét moi trudrng.

2. Che&r d&n khi phat hién mat phdng
(s& c6 vién mau vang).

3. Bat md hinh 1&n mat phang khi
sén sang.

4. Bt d3u hoc tap

Hinh 3.19: Giao dién hwéng dan sir dung chirc nang luyén phdt am

Tuong ty véi chiic ndng “Xem thong tin”, chitc nang “Luyén phat &m” cling s€ co
giao dién hudng dan st dung, co thé chon danh muc dé tai cdc mo hinh mudn hoc nhung
khong can phai quét hinh anh chira thong tin ma chi can quét mat phang dé c6 thé dat
thong tin 1én mat phang. Ngoai ra, chirc nang s& c6 thém tinh nang ghi 4m phat 4m cia
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nguoi dung va cham diém, dong thoi luu lai cac két qua vao trong bang tién do hoc tap
ctia nguoi dung.

Viemamese

Hinh 3.20: Giao dién chirc nang “Luyén phat am” sau khi tai thanh cong mo hinh

Trong truong hop nguoi dung tai thanh cong danh sach moé hinh tir may chu, danh
muc bén trai s€ hién cac mo hinh da tai thanh cong. Giao dién phu s€ hién tir tiéng
Anh ctia m6 hinh, diém phat &m va phat ra am thanh phat &m ctia md hinh.
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Viemamese
An elephant

English

Hinh 3.21: Hién thi mé hinh trén mdt phcfng da dwoc quét trén chirc nang “Luyén
phat am”

Viemamese

An elephant
English

Hinh 3.22: Tt chirc ndng quét bé mdt phang
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Khi tat chire nang quét bé mat phang, chuong trinh s€ tam dung ham phat hién mat
phang va tat cac hinh anh thé hién bé mit phang da duoc quét. Piéu nay gitp tng
dung xir 1y nhe hon va tranh viéc tran bd nhé. Pong thoi, trai nghiém nguoi dung
cling s& tré nén tot va d& dang hon.

Viemamese
An elephant

English

Hinh 3.23: Minh hoa chicc nang danh gia phat am

Khi ngudi ding da chon mé hinh va mudn kiém tra phat 4m ctia minh, nhan chon
nut Record (sé& tu dong dirng ghi 4m sau 5 gidy hodc ding sau khi bAm nat 1an 2), tép
am thanh phat am s& duogc gui tdi server dé tach 4m thanh thanh vin béan, sau d6 tir
vin ban str dung thuit toan Levenshtein dé chim diém phat 4m. M6 ta don gian qua
trinh chdm diém phat Am nhu so d6 sau.
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Bat ddu

Ghi &m phat
am

Hién thi théng

thanh cdng bao I6i

Luru két qua

v

Hién thi két
qua tra vé frén
trng dung

Hinh 3.24: So do chirc ndng danh gid phdt ém

3.2.7. Chiwrc nang twong tac mo hinh

Khi ngudi ding nhan vao md hinh 3D, thao tac kéo mé hinh sang trai/phai, lén/xudng
dén mot khoang nhit dinh thi mé hinh 3D d6 s& quay sang trai/phai, 1én/xudng.

Khi nguoi ding giit vao mé hinh 3D véi 2 ngén tay, thao tac kéo to/thu nhé dén mot
khoang nhat dinh thi mo hinh 3D doé sé dugc phong to/thu nhé.

Minh hoa va so dd hoat dong cua nhitng hoat dong tuong tac vd1 mo hinh dugec mo
ta nhu sau:
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An elephant
English

Viemamese

An elephant
English

Hinh 3.25: Thao tdc xoay mé hinh trai/phdi, lén/xuéng va thao tic phéng to/thu nhé

mo hinh

Bét du

Nhén vao
man hinh

BEning

Ban tia
Raycast tir
camera dén vi
tri cham

va

Cham bé“mg
mét ngén tay

Cham bf‘ang
ngén tay va di

di chuyéi

chuyén

Xoay mé hinh

Biing
Phing to/ thu
nhé md hinh

r\—/g

Hinh 3.26: So dé hoat dong chirc nang xoay phéng mé hinh
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Thao tac cua cac chirc nang tich hgp AR

Bdng 3.4: Bang danh sdch cdc thao tdc dé twong téc véi mé hinh 3D

Thao tac

Tén thao tac

Chirc nang

2\

Nhén

Chon va dat mo hinh
phang (d6i véi chirc
nang hién thi mé hinh
trén mit phang)
Tuong tac voi thong
tin mo hinh, nghe phat
am mo hinh (d6i voi
chtrc nang hién thi mo
hinh trén chirc nang
quét hinh anh)

Vubt sang tri/ phai véi
mot ngoédn tay

Xoay mo hinh dugc
nhén theo truc Y
Lu6t sang trang trinh
chiéu tiép theo/ trudc
d6 hién thi thong tin
mo hinh

Vubt 1én/ xubng voi mot
ngon tay

Xoay mo6 hinh dugc
nhan theo truc X

Kéo 2 ngdn tay xa ra/ gan
lai

Phong to/ thu nhé moé
hinh

3.2.8. Chirc niang “Tién dé hoc tip”
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Back

TIEN DO HOC TAP

Phat am:

Cow

50% c
(50%) Piém:

Elephant
(100%)

Hinh 3.27: Chitc nang xem tién dé hoc tap

e Tinh ning xem tién d6 hoc tap cho phép xem cac tién do hoc tap ddi véi timg mod
hinh. Trudc tién cac giao di¢n s€ hién thi tién d6 hoc (dudi dang nut) té)ng quat
theo ti 1€ ph'?m tram dya trén cac ban trinh chiéu cta cdc mé hinh.

e Khi ngudi dung bam vao tung tién 4o hoc cu thé, man hinh s& chuyén huong
sang giao dién xem tién d6 hoc chi tiét gdm tén ban trinh chiéu, trang thai, thoi
gian bat dau, thoi gian két thuc va tir phat &m cua ngudi dung da duge nhén
dién thanh vin ban cung voi diém s trung binh cta nhitng 1an phat 4m.So d6
chtrc niang hién thi tién do hoc tap duogc trinh bay don gian dudi day.
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Bt dau

Hién thi thdng
béo I5i

Hién thi tién d6
hoc tap tong
quat cla tlrng
mé hinh

nhan vao tién
dd cu thé

Buing

Sai

Hién thi tién 45
hoc tap cu thé

Két thic

A

Hinh 3.28:So d6 hoat dong chirc nang xem tién dé hoc tdp

3.2.9. Chivrc nang “Tre ly do”

Chtrc ning trg 1y 40 gdm nhitng thanh phan: khung nhap ciu hoi, nat gii, giao dién
hién thi cau hoi — cau tra 101 va nat quay vé man hinh chinh. Chirc ning nay déng vai
trd goi dén API chatbot ctia server, server sé nhan cau héi tir phia ing dung va giri
thong tin dén mo hinh ngdn ngir 16n LlaMA 3.2 thong qua Spring Al va Ollama. Khi
nhan duoc cau tra 101, server sé truyén lai thong tin nhén dugc tir mé hinh sang ing
dung. Giao di¢n va so dd chtrc hoat dong cua chue nang “Trg 1y 40” dugc trinh bay
mat cach don gian nhu dudi day:
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Hinh 3.29: Chirc nang “Tro Iy ao”

Bit ddu

Nguwéi ding
nhap cau hai

Server nhan
dugc cdu hoi

Giri dén mé
hinh LlaMa 3.2

6 hinh phan
héi thanh
cdng

Hién thi thdng
béo I5i

Server nhan céu
tra l&i va phan
héi (rng dung

Hién thi thing
béo Ii

Két thic

Hinh 3.30: So do hoat dong chirc nang “Tro ly ao”
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3.3. Mo hinh 3D

@ poly.pizza

Hinh 3.31: Trang web “Pizza poly”

Céac mo6 hinh 3D duoc 1y trén trang web “Piza Poly”.

Poly Pizza (dGng hon 1a “Pizza Poly” hoac “poly.pizza”) 1a mot kho mo hinh 3D
mién phi cuc ky hitu ich cho nguoi lam game, AR/VR, hoic tmg dung 3D hoc tap.
Vi nhitng 1¢1 ich nhu sau:

e Mién phi hoan toan: M6 hinh c6 thé duoc tai xuéng va sir dung mién phi
e Low-poly: Dang moé hinh it da giac
e D& dung: M6 hinh tai ¢ dinh dang pho bién (.glb, .gltf, .fbx, .obj)
e Tai khong can tao tai khoan
3.4. Phat am tir vung
@ TTSMARER Free Textto speecn

Language

\ English
W Voices

convert text to speech success! ) () 120 - & Mayna.ssUnited States Female

{Hot + Unlimited)

©) Example ¥ L Par Comarsion: 1000 Charactars

B2 (lnimited| 758 - @ Alfie-us United States Male Voice

» 0017001 o i

Captcha Code

[ © History ‘[_ # Download Voice File J

JiC-E

I % More Settin. I © Convert To Speech l

Maximum characters 1000 remaining 390 available

Stop seeing this ad

Police car

Hinh 3.32: Trang web “TTS Maker”

Cac am thanh phat am tir vung dugc tao tur trang web “TTS Maker”, hd tro chuyén
tir van ban sang giong nodi. Dich vu cua trang web bao gdm nhi€u giong ndi, phat am
chuan va c6 bao gom tiéng Vit

3.5. Panh gia két qua

Ung dung di dong hd tro hoc tiéng anh két cong nghé AR vé co ban da dap tmg duoc
cac tinh nang xoay phong md hinh, twong tac v6i mé hinh giéi thiéu cac bai hoc trong
khong gian thyc hd tro gia ting tinh tha vi va truc quan trong hoc tap ddng thoi hd tro
giao tiép voi tro 1y 4o, quan ly tién d6 hoc tap,. Giao dién tbi gian, than thién, phu hop
v6i tré nho. Tuy nhién van con nhitng 16i vé chirc ning chuong trinh va sai sot trong
giao dién.
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KET LUAN VA HUONG PHAT TRIEN

1. Két qua dat dwoc

Dy 4n da hoan thién mot h¢ sinh thai day hoc tiéng Anh tng dung cong nghé thuc
té ting cuong (AR), nhim mang dén trai nghiém hoc tip sinh dong, truc quan va
tuong tac cao, dic biét phu hop véi tré em. Thong qua viée két hop mé hinh 3D minh
hoa, hé thong khong chi gitip cai thién tri nhd cua tré ma con nang cao k¥ nang nghe,
n6i, phat 4m. Trong chuong trinh gém cac chirc ning chinh:

bang ky, dang nhap
Quét hinh anh ¢6 chtra ndi dung mé hinh va hién thi mé hinh 3D tuwong (ng
Hién thi mo6 hinh trén cac bé mat phéng dugc phat hién
Trinh chiéu thong tin mé hinh
Phat Am tir vung mo hinh chuén theo giong ban ngir
Tuong tc, xoay phong md hinh trong khong gian thuc té
Luyén phat &m tir vung
Ghi nhén va theo ddi tién d6 hoc tap cua nguoi dung
e Tro chuyén voi tro ly 4o
2. Han ché
e Bo dit liéu hinh anh va mé hinh hién tai con han ché, chua bao pht toan bd céac chu
dé tir vung thong dung.
e Tinh nang nhan dién hinh anh d6i khi chua 6n dinh trong diéu kién anh sang yéu
hoac hinh anh bi mo.
e Ung dung yéu ciu thiét bi c6 ciu hinh trong d6i cao dé hoat ddng muot ma khi xur
1y m6 hinh AR.
e Chua c6 hé thong bai tap twong tac hodc game hoa nham ting tinh hap dan va duy
tri htrng thu hoc tép lau dai.
3. Huéng phat trién
e Mo rong co sé dit liéu mé hinh 3D va tir vung voi da dang cha dé hon (dong
vat, nghé nghiép, do vat, v.v.).
e T4i wu thuat toan nhan dién hinh anh dé tang d6 chinh xac va tbc do xur ly.
e Tich hop tinh ning hoc qua trd choi (gamification) dé nang cao trai nghiém
nguoi dung.
e Xay dung phién ban danh cho gido vién véi chitc nang quan ly 16p hoc va
danh gia hoc vién.
e Phat trién mo-dun hoc theo cha dé va 10 trinh c4 nhan hoa cho tung trinh do
nguoi hoc.
e HO trg da nén tang (i0S, Android, Web AR) dé mé rong ddi tuong st dung.
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