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{Trang trang nay ding dé dan ban Nhan xét ciia ngudi phan bién, hoic thay trang

nay bang Nhan xét cia ngudi phan bién}



TOM TAT

Tén dé tai: Xay dung h¢ théng hoc ngoai ngtt tich hop tri tu¢ nhan tao
Sinh vién thyc hién: Bui Quy Viét
Mai s SV: 2151220253 Lop: 21CT5

Dé tai “Xay dung hé théng hoc ngoai ngir tich hop tri tué nhan tao” dugc thuc hién
trong boi canh nhu cdu hoc ngoai ngit ngay cang ting, trong khi nhiéu nén tang hién nay
van chu yéu cung cap ndi dung tinh, thiéu c4 nhan héa va chua tan dung tdt cac ki thuat
Al hién dai. Nguoi hoc thuong khé luyén phat am, thiéu moi trudng hoi thoai thyc té,
kho duy tri dong luc va chon ndi dung phu hop véi trinh d§. Do do, viéc xay dung mot
hé théng hoc ngoai ngit tich hgp Al dé hd trg bdn k¥ nang nghe — ndi — doc — viét va ca

nhan hoéa 16 trinh hoc tap 1a hudng tiép can mang tinh thyc tién.

Muc tiéu ctia dé tai Ia thiét ké va xay dung mot hé thdng hoc ngoai ngit truc tuyén
hd trg nhiéu ngdn ng, trong d6 tiéng Anh dugc t6 chic theo cac cap do tir Al dén C2,
ddng thoi tich hop cac mo hinh AI nhw nhan dang giong néi (Speech-to-Text), tong hop
giong no6i (Text-to-Speech), mé hinh goi ¥ va mo hinh chim diém. Hé thdng cho phép
ngudi hoc ding ky tai khoan, lua chon ngon ngit, tham gia 16 trinh hoc duoc to chirc
theo chit d& — bai hoc — k¥ ning, luyén phat 4m v6i phan hdi ty dong, luyén hoi thoai
theo kich ban mé phong tinh huéng thuc té, 6n tap tur vung, theo doi tién do hoc tap va

tham gia bang xép hang, huy hiéu dé ting dong luc.

Vé mit ki thuat, hé thong duoc xay dung theo kién tric web nhiéu 16p v6i mé hinh
RESTful API: backend cung cap cac API phuc vu quan Iy ngudi ding, ndi dung bai hoc,
tién d6 va dir liéu twong tac; frontend tiéu thu cac API nay dé xay dung giao dién nguoi
dung than thién, ho tro da thiét bi. Cac mo-dun tri tué nhan tao duoc tach thanh cac dich
vu riéng (microservice) dam nhiém chuyén giong néi thanh van ban, tong hop giong noi
tu nhién, ddnh gia phat am, sinh goi y ndi dung va ho tro hoi thoai. Co s& dir liéu luu
trit ¢6 cau triic thong tin vé ngdn ngit, bai hoc, ky niang, lich sir 1am bai, 13i thuong gip,
lam dau vao cho céc thuat toan goi ¥ va phan tich. Hé thong tich hop co ché gamification
(XP, badge, bang xép hang, ban bé) nham duy tri va ting cudng muic do gin bé cua

nguoi hoc.



LOI NOI PAU

Trong bdi canh toan cau héa va hoi nhap qudc té ngay cang sau rong, ngoai ngir da
tr& thanh k¥ ning thiét yéu ddi véi mdi ca nhan trong hoc tip, cong viéc va doi sdng.
Cung v6i 40, sy phat trién manh mé& cta cong nghé thong tin va tri tué nhén tao (AI) da
mé ra nhidu co hoi d6i méi trong gido duc ngdn ngir. Tuy nhién, phan 16n cic nén tang
hoc ngoai ngir hién nay van chu yéu cung cap noi dung tinh, chua khai thac hiéu qua cac
mo hinh AT dé ca nhan héa 16 trinh hoc, hd tro phat am, luyén hoi thoai va theo doi tién

bd mot cach toan dién.

T thyc tién nay, dé tai “Xay dung hé théng hoc ngoai ngit tich hop tri tué nhan
tao” duoc lya chon lam do 4n tdt nghiép, vo1 muc ti€u xay dung mot hé thé)ng hoc ngoai
ngir truc tuyén hd tro da ngdn ngit, trong do6 tip trung trién khai 16 trinh hoc tiéng Anh.
Hé théng tich hop cic md hinh AI nhu nhan dang giong noi, tong hop giong ndi, mod
hinh goi ¥ va mé hinh chim diém; ddng thoi cung cip cac chic ning luyén da bon ky
ning nghe, néi, doc, viét, luyén phat 4m véi phan hoi tu dong, luyén hoi thoai theo tinh
hudng thuc té, 6n tap tir vung bang thuat toan lip lai ngét quing, va ap dung gamification

dé duy tri dong luc hoc tap.

V& mit hoc thuat, dé tai gép phan minh chimg kha ning tmg dung cac k¥ thuat Al
hién dai trong gido duc ngoai ngir thong qua viéc thiét ké mé hinh dir liéu, xay dung
RESTful APL, t chirc kién trac hé théng nhiéu 16p va tich hop cac dich vu Al dang
microservice. V& mit thyc tién, san phém 6 thé duge xem nhu mot nén tang thir nghiém
c6 tinh m& rong cao, sin sang nang cap md hinh Al bd sung ngdn ngit méi hodc mé

rong ndi dung hoc trong tuong lai.

Trong qué trinh thuc hién, em nhan dugc sy huéng dan tan tinh cua quy théy cO.
Em xin giri 10i cam on chan thanh dén quy thay c6 bd mon, dic biét 1a giang vién hudng
dan, da hd tro, dinh huéng chuyén mén va cung cap nhiing gop y quy bau dé em hoan
thanh dé tai. Do han ché vé kién thuc va kinh nghiém thyc tién, luan vin khong tranh
khoi thiéu sét. Em rat mong nhan duoc ¥ kién dong gop cua quy thay co dé dé tai dugc

hoan thién hon.

Em xin tran thanh cam on!



CAM DOAN

Em xin cam doan rang tat ca cac két qua va thong tin trinh bay trong dé tai nay 1a
thanh qua cua cong viéc clia em dudi sy huéng dan cta TS. Nguyén Ning Hung Van.
Em d3 tudn thit moi nguyén tic va quy dinh vé nghién ctru khoa hoc va dao dtc trong
viéc thuc hi¢n khoa luan nay. Tat ca céc nguén tham khdo va cong trinh nghién ctru cua
ngudi khiac di duoc em trich din va trinh bay mot cach rd rang va chi tiét trong danh
muc tai liéu tham khao ctia khoa luan. Em d3 tuan tha nguyén tic khong sao chép, khong
vi pham ban quyén, va di tudn thu dung quy dinh vé viéc chi rd ngudn gdc thong tin tir
ngudn khéc. Céac két qua danh gia va thong ké dugc trinh bay trong khoa luan nay déu
1a két qua cua nhing thuc nghiém ma em da ty thyc hi¢n, va khong c6 sy can thiép tur
bét ky ngudn nao khac. Em cam doan tinh trung thyc va chinh x4c trong viéc trinh bay

két qua va thong tin trong khéa luén nay

Pa Nang, ngay ...... thang ...... niam 2025

Sinh vién thuc hién

Buii Quy Viét



MUC LUC

TOM TAT
LOI NOI PAU i
CAM DOAN i
MUC LUC ii
DANH SACH CAC BANG, HINH VE vii
DANH SACH CAC KY HIEU, CHU VIET TAT Xiii
MO DAU ..o 1
CHUONG 1: COSO LY THUYET .....o.ooiiiiiiiiiniinieiees s 7
1.1 TONG qUAN V& @8 £ ......ovvvceieeeceeeeeceeee et 7
1.2 Gi6i thiéu hé thOng Soi ¥ [8I[54] ......vvveveeeeeeieeeeeeeee e 11
1.2.1 Loc cong tac dwa trén viung lAn CAM ...............ccoeecvuuveviiiieeiiiiiiiiiiiieee e 12
1.2.2 LoC theo NQI dUNG ...........ouveviiiiiiiiiiiiiiiiiiiec et 16
1.3 Gi6i thiéu mé hinh chuyén ddi viin ban thanh giong n6i.............................. 18
1.3.1. Tong quan vé céng nghé chuyén doi van ban thanh giong néi.................. 18
1.3.2GiGi thiéu vé MO Rinh PIDET .........cooeeeeeeeeeeeeeeeeeeseeeee e 19
1.3.3. Dich vit Google Text-t0-SPEECN.........cccceiiiiiiiiiie it 20
1.3.4. Vai tro cua TTS trong hoc ngoai ngir tich hop Al .............cccccceevviinnennnne. 21
1.4 Gi6i thiéu mé hinh chuyén d6i giong néi thanh vin ban.............................. 22
1.4.1 Gidi thidu vé mo hinh WRISPEE ........cvovoveevevieererrsissessisesessssissssesensennans 22
1.4.2 Phan tich vé mo hinh WRISPEF.........cocucueeeiveversisissessisisessssssssesensennens 22
1.5 Tong quan vé Xir Iy ngon ngir tw nhiln.............cocooeeveveveveieiieeee e, 25
1.5.1 Gidi thiéu vé xit [y nGON NGIF 1 NAIEN ... 25
1.5.2 Cdc tac vu chinh trong xur [y ngon ngit tu RRIEN ................ooeecuiveennieeeennnnns 26



1.5.3 Cdc Thudt Todn va Chi 86 trong NLP va Pdanh Gid Phdt Am ................... 29

1.5.4 Ung dung ctia NLP trong Gicio QUC ............ccoeveueereeeeeeererseeieresevennsaeins 31
1.6 Tong quan vé md hinh Ngon ngit LOn...........c.cc.coovevevveeiireeeeeceeseseienen, 33
1.6.1 GiGi thiéu vé mé hinh NGO NI LOT c......cveeeeeevresiersererseseesesenenninen, 33
1.6.2 Kién triic kj thudt co' ban ciia LLM ...............ccococvseeovererrsssesenenennnid 33
CHUONG 2: PHUONG PHAP PE XUAT XAY DUNG HE THONG HOQC
NGOAI NGU TICH HQP TRI TUE NHAN TAO.........cccooooveireeereeeeenerenen, 37
2.1 Tong quan vé phuong phap ti€p cAn .........coco.ooovvivecieiececeeece e 37
2.2 Kién triic Xir Ij thOng tin............cccovoviviviriiieeeeeeeseee e 38
2.2.1. Quy trinh xut [y hoi thogi thOng minh............cccccceeeeeiiiiiiiiiiiiiiiiieee i 38
2.2.2. Quy trinh danh gid phat Gm ...............ccccccooiiiiiiiiiiiic e 39
2.2.3 Thu thdp va t@0 diF [IGU .........oovvviiiiiiiiiiiiiiiiiiie e 40
2.3 Tién xir 1y va phan doan dit T8 ...........c.cooovvivieeeeeeeeeeeee e 42
2.3 0 Tibn XU Y VAR DA ..., 42
2.3.2 Tien xie 1Y dif Ligu G thaANR...........c.cooooeeeeeeeeeoeeeeeeeeeeeeeeeee e, 44
2.4 So sanh valga chogn mo hinh AL .................ccccoiiii 45
2.4.1. Lua chon mo hinh Embedding..................cccovvviiiiiiiiiiiiiiiiiiiiiiieee i 45
2.4.2. Lura chon mo hinh LLM. .............c....cccoveiiiiiiiiiiiiiiiie e s v 46
2.5 Thuét todn va K thut.............ccccooiiiiiiiiii e 47
2.5.1 PAnh Gid PRAL AN ....ovvvviiiiiiiiiiiiiiiiicie et 47
2.5.2 Tim kiém ngit ligu BANG VECIOT ...........c.oveeeeeeeseeeseseseres e en s en e 49
2.5.3 Uk tién goi Y AWa trén trONG SO ......voveveeeeseeseeerererssisesesesennssnsnsesenennen, 49
2.5.4 Danh @icd MmO RINI GOT P....cooooiiiiiiiiiiie et 49
2.6 Két qua thure DRI ..........c.cocovieieieeeeeece e 51
2.6.1 Thuee nghiém mé hinh chuyén vin ban thanh giong néi............c.c.cecvevevnan. 51
2.6.2. Thuee nghiém mé hinh chdm @iém phat G ............c.cococeeveeeeeeererereeeren, 52
2.6.3 Thirc BGRIEM NG NZOT Y oooeeiiiiiiieeeee et 54



CHUONG 3: PHAN TiCH THIET KE HE THONG .........ccccccoovnviriinrerrnnen, 57

3.1 XAC @IND YU CAU ..coovvvieieicceee et 57
3.2 PhAN tiCh Y8U CAUL.......oovoviceieceeeeecee ettt en e 58
3.2.1. PhiQ RQUOT ROC ...t 58
3.2.2. PRiQ QUAN 7T VIEN ...ttt 59
3.3 MO hinh hoa Y8U CAU .......o.ovvieeceeiececeeeee e 61
3.3.1 SO A0 USECASE TONG QUL . .....veveveeeveressereeeseseer e eeenee s en s s 61
3.3.2 Chirc nang luyén hoi thoqi, phat Am.............cccoeiiiiiiiiiiiiiiiiceee e 61
3.3.3 Chirc nang lam Dai.................cccccoiiiiiiiiiiiiiii 65
3.3.4 Chirc nang ghi danh ngom NGk ................cccoviiiiiiiiiiiiie e 67
3.3.5 Chic NANG DANG XEP MANG.......c.vvevoveveeeeeeeesseiereeeere e sen s 69
3.3.6 Chirc nAng ban be...............cccoiiiiiiiiiiiiiiiii e 71
3.3.7 Chirc nang nhan 0T Y NOC .....uveviiiiiiiiiiiiiiiiiiee et 75
3.3.8 Chikc ndng xem tién do & thONG Ké ...........cococecveeeeeeeeeeeeeeeeeeeeeeeeen 77
3.3.9 Quan 1Y tA1 KROAH...............cccuveiiiiiiiiii i 80
3.3.10 Qudn Iy mé hinh va AI Rudn TUyén ..............c.cococeeeeeeeeeeeeeeeeeeeeeeeeesen 82
3.3.11 QUAn 1Y QT AUNG ..o 84
3.3.12 QUAN 1Y KICH AR ... 86
3.4 Thi€t K& €0 SO dit TOU ..o 88
CHUONG 4 TRIEN KHAI HE THONG ........c.cccooocevivivieeeeeeeeeeee e 106
4.1  Cong cu va cong nghé trién Khai..................coooovveeiiinenecee e, 106
O I 3 ) - 1 T o PSR 106
4.1.2 Django Rest FramworK...........ccccuvvieiiiiiiee e 107
O O] [T YR 107
A. 1.4 REACES VITE ..eeeeee ettt e e e e e e e e e e e e e e e e nees 108
B.15 DOCKET ... 108



A.1.6 MINTO .. 109

B.L7 REAIS...uiiiiiie ettt e e e e e e e aaaaees 109
4.1.8 Trien khai RE tRONG ..........coeveveveeeeeeeeeeeee s 110

4.2 Xay dung backend phuc vu nghiép vu hoc ngoai ngix ..................ccveeee 111
4.2.1 Céu triic die An VA MOAUIE .............c.veveeeeeeeeseseeereerere e 111

4.3 Giao ditn D& thONG...........cooovivieeeeeeee e 113
0 00 U 01 6N\ [T 120
TAILIEU THAM KHAO .........cocooiiiiviieeeeeeeeeeeee et sen s 124
33 5 L 00 01 6 G RO

Vi



DANH SACH CAC BANG, HINH VE

Hinh 1. 1; Utility matrix dya trén sé sao mot user rate cho mot item [54] ................. 13

Hinh 1. 2: M6 ta User-user Collaborative Filtering. a) Utility Matrix ban dau. b) Utility
Matrix did dwgc chuan hoa. c) User similarity matrix. d) Du doan cac (normalized)
ratings con thiéu. e) Vi du vé cach du doan normalized rating ctua u1 cho i1. f) Dy doan
cac (denormalized) ratings CON thIdU. [54] ..ovvcvevevcereerieeeeee e, 14

Hinh 1. 3: Gia sir feature vector cho mdi item duoc cho trong cot cudi cung. Vi mdi
user, ching ta can tim MOt MO NINN. .....c.oooviieieeecee s 17

Hinh 1. 4: M6 hinh Bién dbi chudi-trinh tu (seq-2-seq) duoc huan luyén trén nhiéu tac

vu Xt ly giong noi Khac nhau. [28]........cccoviiiiiii e 23
Hinh 1. 5: Dau vao dau ra dir [iéu da0 ta0 ASR.......o.eeeeieeeeeeeeeeeeeeee e 23
Hinh 1. 6: Dong suy luan & dinh dang token ctia WhISper..........cccoovviiiiiiieniie s 24
Hinh 1. 7: Minh hoa Cach tOKENIZAtION............coiiiiiiiiiiie e 26
Hinh 1. 8: Minh hoa qua trinh mdi tir duwoc gan mot the dya trén vai trd ngir phap cua
Lo T o alo o%: (U I 1 722 RS SPPR 27
Hinh 1. 9: Minh hoa dependency parsing (head->dependent) [33] .........ccccceevivireennen. 28
Hinh 1. 10: Vi du V& input & OUtpUt €A GEC........c.coieieieeeeeeeeee e 29
Hinh 1. 11: Dong thoi gian phét trién caa cac LLM tiéu biéu (GPT, Llama, Gemini...)
.................................................................................................................................. 33
Hinh 1. 12: Kién tric TranSfOrMEr ...........cviveveveveeieieeeceiee et es e st en s 34
HINh 2. 1 KIENTIC RAG. ... e 38
Hinh 2. 2: pipeline quy trinh ddnh gid phat am............ccooeiiiii e, 39
Hinh 2. 3: So d6 hoat dong tién Xir Iy va nhing vAn ban ...........cccceeevereviveereeeeennes 42
Hinh 2. 4: So d6 hoat dong cta quy trinh tinh diém am thanh ...............ccceeeverevennne. 44
HINN 2. 5: BIU d0 d0 tr8 TTS. v 51
Hinh 2. 6: Bicu d6 phan phoi diém tONG.......ceeveveveeieeeeeeeeeeees e 53

vii



Hinh 2.
Hinh 2.
Hinh 2.
Hinh 2.
Hinh 3.
Hinh 3.
Hinh 3.
Hinh 3.
Hinh 3.
Hinh 3.
Hinh 3.
Hinh 3.
Hinh 3.
Hinh 3.
Hinh 3.
Hinh 3.
Hinh 3.
Hinh 3.

Hinh 3.

Hinh 3.

Hinh 3.

Hinh 3.

Hinh 3.

Hinh 3.

Hinh 3.

Hinh 3.

7: Biéu dd gia tri trung binh WER VA CER .......ooviveiiieeieeeeeeee s 53
8: Biéu d6 mdi quan hé gitra WER va diém phat Am .........cccccceevvrreiinn. 54
9: a, Biéu dd Do chinh xac phan loai. b, Biéu d6 Precision-Recall................ 55
10: Biéu d6 phan phdi X4¢ XUAL dur Q0N ......c.cvevvieieceeeeee e, 55
1: SO @0 USECASE tANG QUAL. ... eveeeee e 61

2: So d6 usecase chirc nAng hoi thOai ...........coeveveveviiieieeeeeeeeee e 61
3: Biéu d tuan ti chirc nang hoi thoai ............covevveeeeeieieeeeeee s 63
4: So @b Usecase Chirc NANG 1AM DAl............coevevrerrerieeierereceeseeeeesen s 65
5: So d0 tuan ty Chic NANE 1AM BAL......cvcveveeeiececeeeee s 66
6: usecase chirc nang ghi danh NEON NETE ......coovvviiviriiiiiiiie e 67
7: So @6 tuan ty chirc nang ghi danh ngON NGE .....c.evevverveverceeeeeeeeeeee e, 68
8: usecase chirc nang bang X&P NANG .......cocovveverieeerieee e, 69
9: So do tuan tu chirc nAng bang XEP NaNG .......evvvvveeeeeeeeeeeeee e 70
10: usecase chirc nang ban De..........coovviiiiiiii e 71
11: so d tuan tu chirc nang quan 1Y ban b ........cccoovviieieeeeeeeeeeee e 73
12: usecase chirc nang nhan goi Y NOC ....coovvviiiiiii i 75
13: So d0 tuan ty chie nANE o1 Y NOC.....vvveieceeeeeeeeeeeeeee e 76
14: usecase chuc nang xem tién d0 & thONG K& .........cvcvvvvvvvveeeiieeeeeeen, 77
15: So do tuan ty xem tién d6 MAthONG KB&........cvvvveeeeeeeeeeeeeee e 79
16: Usecase chirc nang quan Iy tai KNOAn ...........cccevvvviiiiieiicecccce e, 80
17: So do tuan ty qUaN 1Y tai KNOAN ..........ccovviveeereiieieeeceee e 81
18: Usecase quan 1y md hinh va Al NUAN TUYBN ..o 82
19: So d6 tuan ty chirc nang quan ly md hinh Al va huan luyén.................... 83
20: Usecase quan 1y NOT dUNQG .......cocveeeiiiee e 84
21: so d6 tuan ty chic nang quan 1Y NOT dUNG..........coovvveeeeeeeeeeeceeee e 86
22: Usecase quan 1y KiCh Dan ...........ccccoieiiiiii e 86



Hinh 3. 23: Usecase quan Iy KiCh Ban ..o 88

Hinh 3. 24: S0 d0 thuC thé QUAN NE ....c..veeeiie e 105
HINh 4.1: LOgO QJaNQ0. ...t e e e e e e 106
Hinh 4. 2: 1ogo django rest frameWorK..........ccccovveiieeiiee i 107
HINN 4. 321000 CEIEIY .t 107
HINh 4. 4: 1000 Vite VA FRACEJS ....cveiiieiiiieiiie sttt e 108
HINN 4. 5. L0GO HOCKET ....co.viiiieiieiie et 108
HINh 4. 6: 1000 MINTO .......ooiiiiiiie e 109
HIN 4. 7: 1000 REAIS ...ecvieeiie ettt 109
HINh 4. 8: GIa0 QiBN MO QAU .....cveeeeeeeeeeeeeeeeeeeeeee ettt ettt en e, 113
Hinh 4. 9: Giao dién dang NhAP........ccoviiiiiiiiiii s 113
Hinh 4. 10: Giao dién Ang Ki ......c.veeiiiieiiiiie e 114
Hinh 4. 11: Giao dién dang ki ngon ngt MG ......ccovvvveeiiiiee i 114
Hinh 4. 12: Giao di€N DAL NOC ... 115
Hinh 4. 13: Giao dién luyén phat @m..........c.ccoiiiiiii e 115
Hinh 4. 14: Giao dién luyén tap, thAng K& CUA USET .........ccevveeeeeieeeeeeee e 116
Hinh 4. 15: Giao dién Bang XéP NaNG .........c.cveveveeeeeeeeeeeeeee et 116
Hinh 4. 16: Giao dién Nhiém vu va huy hi€U .........ccccooviiiiiii e 117
Hinh 4. 17: Giao dién hd so ngudi dUNG.........ccveveeeeieeeceeeeeeeeeee e 117
Hinh 4. 18: Giao di€n Dan DE ........oooeiiiiiiiiee e 118
Hinh 4. 19: Giao dién adMiN .......oooiiiiiiiiiiiceee e e e raae e 118
Hinh 4. 20: Bong bong hoi thoai ...........ceeiiiiiiiiiic e 119
Bang 1. 1: So sanh mot s6 tng dung hoC NGOai NGT. ......evvneeee e 8
Bang 1. 2: Uu diém, han ché ciia PIPerTTS....cciieeieeeceeeeeeees s et en s 20
Bang 1. 3: Uu diém & nhugc diém cta md hinh WHISPer ............cccovveveeviveeecceennnns 25
Bang 2. 1: Loai dit lidu trong he thdNg  ........ooiee e 40



Bang 2. 2: So s&nh md hinh embedding ..........ccoovviiieiiie e 46
Bang 2. 3: So sanh cdc md hinh LLM cho tac vu Chat............ccccooeeeviiiiiiiec e, 46
Bang 2. 4: Do tré theo ting md hinh WHISPE .......covveveieieiieeee e, 52
Bang 3. 1: M0 ta usecase luyén hoi thoai..............ccooooii i, 61
Bang 3. 2: M0 ta usecase chirc nang lam DA ..........cccceeviriiniiniie i 65
Bang 3. 3: M0 ta usecase chirc nang ghi danh ngon ngit .........ccooeeviieeiiiiiiie e 67
Bang 3. 4: M0 ta usecase chirc nang bang Xép Nang ..........ccoveveveevereveeeereeesneeeenns 69
Bang 3. 5: M0 ta usecase chirc nang quan ly ban be..........ccooeviiiiiiiiiie, 71
Bang 3. 6: MO ta usecase ChUrc NaNg 0T Y....veeveeueeriieiieiie e 75
Bang 3. 7: M0 ta usecase Xem tién d0 & thANG K&........coccvovvveveveeeerieeeeeeee e 77
Bang 3. 8: M0 ta usecase quan ly tai KNOAN.............cccoovviiiiiii e 80
Bang 3. 9: M6 ta usecase quan Iy md hinh va Al huan TUY8N ..........cccccceveveveeeiceennnn, 82
Bang 3. 10: M0 ta usecase quan 1y NOI dUNQ .......coovvveeiiieeiiiee e 84
Bang 3. 11: Usecase quan Iy KiCh Dan ............ccoveeiiiii i 87
Bang 3. 12: Bang User Luu trit thong tin tai khoan ngudi dung. ......ccoceevveeeiiiieeennen. 89
Bang 3. 13: Bang Languages Danh sach cac ngdn ngir ma hé théng hd tro giang day.
.................................................................................................................................. 90
Bang 3.14: Bang LanguageEnrollment Luu trir thong tin ghi danh cua nguoi dung vao
Mot NgdN NGt cu thé (tién d6 tONG QUAN). .......vveeeeeeeeeeeee et 90
Bang 3.15: Bang Lesson Dinh nghia cac bai hoc cu thé thudc vé mot chu dé. ............ 91
Bang 3.16: Bang Skill DBinh nghia cac ky nang hoac bai tap nho trong bai ho. ........... 91
Bang 3.17: Bang Word Kho tir ving €0 Né thoNg. .......cceveveveveveerreeeeeeseeeseeeeenns 92
Bang 3.18: Bang Misstake Luru trit lich sir cac 16i sai ctia nguoi ding...........c.cue...... 92

Bang 3.19: Bang Learninglnteraction chi tiét moi tuong tac hoc tap phan tich hanh vi.



Bang 3. 21: Bang SessionAnswer Luu trit cau tra loi chi tiét cia ngudi ding trong mot
PRIEN TAM DAL .o 94

Bang 3. 22: Bang RolePlayScenario Dinh nghia cac kich ban hdi thoai nhap vai. ...... 95
Bang 3. 23: Bang RolePlayBlock Cac khéi noi dung chi tiét trong kich ban Roleplay.

Bang 3. 24: Bang PronAttempt Luu trit chi tiét ting 1an thu Am luyén phat 4m dé cham
GEEM AL Lo 97

Bang 3. 25: Bang TopicProgress Luu tri tién d hoc tap ciia nguoi dung theo ting cha

Bang 3. 26: Bang LessonSession Luu trir thong tin chi tiét vé mat phién 1am bai hoc
(Mot 1an ngudi ding VA0 NoC MOt DAI). ...vcv.veeeeeececeeeee e 98

Bang 3. 27: Bang UserSkillStats Luu trit thong ké chi tiét vé do thanh thao ting ki nang

(SKill) ctia ngUuOT AUNQ. ©.oivveiiiicciee e 99
Bang 3. 28: Bang DailyXP Theo dai XP kiém duoc theo ngay dé vé biéu do hoat dong.
.................................................................................................................................. 99
Bang 3. 29: Bang Friend Luu trit mdi quan hé ban bé giira cac nguoi dung. ............ 100
Bang 3. 30: Bang LeaderboardEntry Luu trir dit liéu bang xép hang thi dua. ........... 100
Bang 3. 31: Bang UserBadge Luu trit cAc huy hiéu ma nguoi dung da dat duoc. ..... 100
Bang 3. 32: Bang Badge Dinh nghia cac huy hiéu/thanh tich trong hé théng............ 101
Bang 3. 33: Bang Notification Luu trit thdng béo guri dén nguoi dung. ................... 101
Bang 3. 34: Bang KnownWord Luu trit tir vung ngudi dung da hoC. .......ooceveeenneee 101
Bang 3. 35: Bang PronunciationPrompt Dit liéu ciu/tir mau diing cho bai tap phat am.
................................................................................................................................ 102
Bang 3. 36: Bang SkillQuestion Cau hoi trac nghiém (Quiz) trong céc bai Skill. ..... 102
Bang 3. 37: Bang SkillChoice Cac phuong an luya chon cho cau héi trac nghiém. ....102

Bang 3. 38: Bang SkillGap Luu trix dit liéu cho dang bai tap dién tir vao chd tréng. 103

Bang 3. 39: Bang Orderingltem Luu trit cAc manh ghép cho dang bai sip xép lai cau.

Xi



Bang 3. 40: Bang MatchingPair Luu trit c4c cip tir/nghia cho dang bai tap néi cot..103
Bang 3. 41: Bang ListeningPrompt Luu trir dir liéu cho bai tap luyén nghe.............. 104
Bang 3. 42: Bang ReadingContent Luu trit doan vin ban dai cho bai tap doc hiéu...104

Bang 3. 43: Bang ReadingQuestion Luu trit cAu hoi lién quan dén doan vin doc hiéu.
Bang 3. 44: Bang WritingQuestion Luu trir d& bai cho k§ ning Viét. ..............co....... 105

Bang 3. 45: Bang LessonSkill Bang trung gian dinh nghia thir ty c4c k§ nang xuat hién
trONg MOt DAT NOC. ... 105

Xii



DANH SACH CAC KY HIEU, CHU VIET TAT

KY HIEU DIEN GIAI
u,v Ky hiéu dai dién cho nguoi dung (User)
i,j Ky hiéu dai dién cho muc/san pham (Item) hoic bai hoc
sim(u,v) | Do twong dong (Similarity) giira hai nguoi dung hodc hai muc
Y Ma tran tién ich (Utility Matrix) chira cAc danh gia (rating)
Y Gia tri rating trung binh
y Gié tri du doan (Predicted rating)
N(u,i) | Tap hop cac ngudi dung lan can (neighbors) cua $u$ da danh gia $i$
0 Tham s6 cia mo hinh hoc may can t6i wu
L Ham mat mat (Loss function)
A Céc tham s6 diéu hing (Regularization terms)
w, b Trong s6 (weight) va hé sb bias trong mé hinh tuyén tinh
QK V Céac ma tran Query, Key, Value trong co ché Attention
dy Kich thudc (chiéu) cuia vector Key trong cong thirc Attention
Jdx Hé s ti 18 (scaling factor) trong Attention dé 6n dinh gradient
WER Ty 1¢ 16i tir (Word Error Rate)
CER Ty 1é 16i ky tu (Character Error Rate)
S D, I | Sblugng phép thay thé (Substitutions), x6a (Deletions), chén (Insertions)
N Tong s6 phan tir (tir hodc Ky ty) trong mau chuan dé tinh 15
P Do chinh xac (Precision)
R Do phu (Recall)
F, Chi s6 F1-score (trung binh diéu hoa cua Precision va Recall)
N Phép giao cua hai tap hgp (Intersection)
U Phép hop cua hai tap hop (Union)
q Vector biéu dién cau truy van (Query vector)
d Vector biéu dién tai liéu (Document vector)
Usme | D0 khan cap theo thoi gian (Review Urgency)
Porror Ap lyc tir 16i sai (Error Pressure)
G,or | Khoang cach dén mic thanh thao (Proficiency Gap)
Grecency | PO m6i cua viée luyén tap (Recency Gap)
) Phép tong (Summation)
€ Quan h¢ thudc tap hop (Element of)
\4 Luong tir véi moi (For all)

Xiii




CHU

STT VIET DIEN GIAlI Y NGHIA
TAT
) Hé thong cham diém bai luan ty
1 AES Automated Essay Scoring A
dong
2 Al Artificial Intelligence Tri tué nhan tao
Application Programming ) o
3 API Giao dién lap trinh Gtmg dung
Interface
Automatic Speech . » . .
4 ASR . Nhéan dang tiéng noi ty dong
Recognition
Dién tich dudi duwong cong (danh
5 AUC Area Under the Curve o
gid mo hinh)
Bidirectional Encoder . e .
. M® hinh biéu dién ma hoa hai
6 BERT Representations from o
chiéu tir Transformer
Transformers
Bilingual Evaluation Chi s6 danh gia chat lugng dich
7 BLEU ,
Understudy may
Ma hoa cap byte (ky thuat tach
8 BPE Byte Pair Encoding . cap byte (ky thu
tur)
9 CEFR Common European Khung tham chiéu trinh d6 ngon
Framework of Reference ngtt chung chau Au
10 CER Character Error Rate Ty 1é 15i theo ky tu
Continuous Integration / Tich hop lién tuc / Trién khai
11 Cl/CD . A
Continuous Deployment lién tuc
Convolutional Neural i
12 CNN Mang no-ron tich chap
Network
Cross-Origin Resource . e vea
13 CORS : Chia s¢ tai nguyén lién mién
Sharing
14 CSDL Database Co s¢ dir liéu
Connectionist Temporal Phan loai thoi gian két ndi (trong
15 CTC e .
Classification ASR)
. Bo khung phat trién REST AP
16 DRF Django REST Framework

trén nén tang Django

Xiv




English as a Foreign

17 EFL Tiéng Anh nhu mot ngoai ngil
Language & Lngoainet
18 FK Foreign Key Khéa ngoai (trong CSDL)
Chuyén d6i tir chir viét sang am
19 G2P Grapheme-to-Phoneme _
\z!
20 GBM Gradient Boosting Machine | May hoc tang cuong Gradient
Grammatical Error x. ,
21 GEC _ Stra 101 nglr phap
Correction
29 GPT Generative Pre-trained M6 hinh Transformer huén luyén
Transformer trude O kha nang sinh
_ Pon vi hdi quy c6 cong (bién thé
23 GRU Gated Recurrent Unit
cta RNN)
HyperText Transfer ) o i
24 HTTP Giao thtrc truyén tai Siéu van ban
Protocol
HyperText Transfer Giao thirc truyén tai Siéu van ban
25 HTTPS
Protocol Secure bao mat
International Phonetic - L .
26 IPA Bang mau ty phién &m quoc te
Alphabet
_ _ _ Dinh dang dit liéu doi tuong
27 JSON JavaScript Object Notation )
JavaScript
Ma théng bao web dang JSON
28 JWT JSON Web Token . )
(dung xac thuec)
29 LLM Large Language Model M® hinh ngbn ngtt 16n
Learning Management o o .
30 LMS H¢ thong quan ly hoc tap
System
B6 nhd ngan han dai han (bién
31 LSTM Long Short-Term Memory \
thé ciia RNN)
Mel-Frequency Cepstral Hé s Cepstral tan s6 Mel (dic
32 MFCC . A
Coefficients trung am thanh)
33 ML Machine Learning Hoc may
_ Kién tric M6 hinh - View -
34 MVT Model-View-Template
Template
35 NER Named Entity Recognition | Nhan dang thyc thé c6 tén

XV




Natural Language

36 NLG ) Sinh ngbn ngir tu nhién
Generation 9on ngte
Natural Language o . n
37 NLP ) Xur ly ngdn ngir tu nhién
Processing
Natural Language . ) . N
38 NLU ) Hicu ngon ngtt ty nhién
Understanding
Open Neural Network Dinh dang trao d6i mang no-ron
39 ONNX
Exchange méd
40 | ORM Object-Relational Mapping | Anh xa doi tugng - quan hé
41 PK Primary Key Khoa chinh (trong CSDL)
42 POS Part-of-Speech Tur loai (trong ngtt phap)
43 | QA Question Answering Hé thong hoi dap
u | RAG Retrieva-I-Augmented Thé hé tang cudng truy xuat (K§
Generation thuat Al)
Representational State Kién trc truyén tai trang thai dai
45 REST :
Transfer dién
46 RNN Recurrent Neural Network | Mang no-ron hoi quy
47 ROC Receiver (_)p_erating buong cong dic trung hoat dong
Characteristic cua b thu
Recall-Oriented Understudy s, e i,
48 ROUGE . i Chi s6 danh gia tom tat van ban
for Gisting Evaluation
49 | RS Recommendation System | Hé thong goi ¥
_ _ Dich vu luu trir dbi trong don
50 S3 Simple Storage Service _7
glan
51 | SOTA State-of-the-Art Hién dai nhat / Tién tién nhat
52 SPA Single Page Application Ung dung don trang
53 | SQL Structured Query Language | Ngon ngi truy van c6 cau tric
Speech Synthesis Marku Ngbn ngit danh dau tong ho
54 SSML P Yy P '9 H%’l_f anh dau tong hop
Language giong nol
Chuyén d6i giong ndi thanh vin
55 STT Speech-to-Text .
ban
Chuyén d6i vin ban thanh giong
56 TTS Text-to-Speech i

noi

XVi




User Interface / User

Giao dién nguoi dung / Trai

57 Ul/UX . o e s
Experience nghiém nguoi dung
Unified Modelin Ngon ngit mé hinh hoa thé
58 | UML d Jon net one
Language nhat
Universally Unique s s
59 uulD - Ma dinh danh duy nhat toan cau
Identifier
60 VAD Voice Activity Detection Phét hién hoat dong giong ndi
Variational Inference with o .
) ) MO hinh TTS suy luan bién thién
61 VITS adversarial learning for . o
két hop hoc doi khang
TTS
62 | WER Word Error Rate Ty 1& 16 theo tur
_ _ Diém kinh nghiém (trong
63 XP Experience Points

Gamification)

Xvii




Xay dung hé thong hoc ngoai ngir tich hop tri tué nhan tao

MO PAU

1. Ly do chon dé tai

Trong bdi canh toan cau hoa va hoi nhap qudc té, ngoai ngir dic biét 1a tiéng Anh
ngdy cang trd thanh mot trong nhimg ning luc cbt 161 ddi voi sinh vién va ngudi lao
dong. Nhu cau giao tiép, hoc tap, lam viéc voi ddi tac quéc té khién viéc s& hitu kha
ning st dung tiéng Anh & muc d6 giao tiép thuc té khong con 1a loi thé don thuan ma

d3 tro thanh yéu cau gan nhu bt budc.

Tuy nhién, cac phuong phap hoc truyén thdng nhu hoc qua gido trinh, 16p hoc truc
tiép, hodc tu hoc thu dong van boc 16 nhiéu han ché: it moi truong luyén noéi trong ngi
canh thuc té, khé duoc stra 16i phat am kip thoi, thiéu co ché phan hoi tic thoi va danh
gia khach quan, cling nhu khoé ca nhan héa ndi dung theo trinh 6 va tdc d6 hoc cua tung
nguoi.

Trong nhitng nim gan dy, nhiéu nghién ctru di chi ra rang cac hé thdng hoc ngoai
ngir dugc hd tro cong nghé va cé kha nang thich ung (technology-assisted and adaptive
language learning systems) gitip ca nhan hoa 16 trinh hoc, diéu chinh néi dung theo dic
diém ngudi hoc va cai thién hiéu qua tiép thu kién thic so voi cach hoc truyén thong
[1].

Dic biét, cic tong quan nghién ctru vé tng dung céng nghé nhan dién giong néi
(Automatic Speech Recognition — ASR) cho thiy ASR c6 tiém ning 16n trong viéc hd
trg luyén phat 4m va cai thién k¥ ning néi cia ngudi hoc tiéng Anh nhu ngoai ngir
(EFL), thong qua viéc ghi 4m, nhan dang, so sanh v&i mau chuan va cung cap phan hoi
tu dong [2, 3, 24, 25].

Song song voi do, cic nén tang hoc ngoai ngit st dung mé hinh tro choi hoa
(gamification)[19] va tuong tac linh hoat nhu Duolingo da chirng minh duoc hi€u qua &
murc do nhat dinh trong viéc hd tro nguoi hoc cai thién von tir vung, nglr phap va duy

tri dong luc hoc tap, khi dugc str dung déu din trong mét khoang thoi gian du dai [4].

Tai Viét Nam, cac nghién ctru gﬁn day vé viéc str dung céac cong cu Al trong tu hoc
tiéng Anh cho sinh vién khong chuyén ciing cho thay su cai thién tich cuc vé k¥ ning
ndi va muce dd ty tin khi st dung tiéng Anh, néu ngudi hoc duoc hd trg boi cic cong cu
sd phu hop [5].
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Xay dung hé thong hoc ngoai ngir tich hop tri tué nhan tao

Xuat phat tir bdi canh trén, dé tai “Xay dung hé théng hoc ngoai ngir tich hop tri
tu¢ nhan tao” dugc lya chon v&1 mong mudn ung dung cac ky thuat Al hién dai (ASR,
TTS, NLP, co ché goi ¥) [20, 21] dé xay dung mot hé théng miu (prototype) hd tro
nguoi hoc luyén phat am, luyén phan xa hdi thoai, mé rong tir vung va tang dong luc
hoc théng qua tuong tac truc tiép v6i hé théng, gop phan giai quyét phan ndo cic han

ché cua phuong phap hoc ngoai ngit truyén thong.
2. Muc tiéu dé tai

Dé tai hudng t61 cdc muc ti€u cu Xay dung mot hé théng mau hd trg hoc ngoai ngir
(trong tam 1a tiéng Anh giao tiép co ban) c6 tich hgp cac mo-dun tri tué nhan tao phuc

vu luyén phat am, luyén hdi thoai va goi v hoc tép.

Thiét ké va trién khai mo-dun luyén phat 4m dua trén cong nghé nhan dién giong
noi (ASR) [2, 3, 24, 25], cho phép ghi nhan am thanh ngudi hoc, phan tich va dua ra
phan hdi khach quan vé mirc do chinh x4c so voi phat 4m chudn. Phat trién mo-dun hoi
thoai dong vai (roleplay) vé6i tac nhan Al tai hién cac tinh hubng giao tiép thuong gip
(nha hang, khach san, san bay, 16p hoc, cong sd, v.v.), hd trg ngudi hoc luyén phan xa

ngon nglt qua van ban hodc giong nodi.

Xay dung co ché tro choi hoa (gamification)[19] va bang xép hang nhim ting dong
luc, khuyén khich ngudi hoc duy tri thoi quen luyén tap thuong xuyén va canh tranh
lanh manh. Ap dung phan tich dit liéu hoc tap ciia nguoi dung dé dé xuat 16 trinh 6n
luyén mang tinh ca nhan hoéa, tap trung vao cac k¥ nang va ndi dung ma nguoi hoc con
han ché. Panh gia so bo tinh kha thi va hiéu qua cta hé thong thong qua kiém thi k§
thuat va khao sat nhom nguoi dung thir nghi€m, tir do rat ra cac nhan xét, uvu diém, han

ché va dinh huéng hoan thién trong tuong lai.
3. Pham vi va doi twong nghién ciru
3.1. Péi twong nghién ciru

Dé tai tap trung vao viéc xay dung mot hé thong hd tro hoc ngoai ngit tng dung tri
tu€ nhan tao, huéng dén dbi tuong nguoi hoc 1a sinh vién, hoc sinh va nguoi di [am co
nhu cau ty hoc tiéng Anh giao tiép co ban. Muc tiéu ctia hé thong 1a gitip ngudi hoc cai
thién phat 4m, nang cao k¥ nang noéi va kha nang phan xa hdi thoai trong céc tinh hudng
thuc té.

Vé mit cong nghé, hé thong tich hop mo hinh nhan dién giong n6i Whisper [22,
23] dé ghi nhan va chuyén doi 10i n6i thanh van ban, cho phép ddi chiéu ndi dung nguoi

hoc phat 4m véi kich ban chuan va danh gia mac do chinh xac. Pong thoi, cong nghé
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Xay dung hé thong hoc ngoai ngir tich hop tri tué nhan tao

tong hop giong néi nhu gTTS [43] va Piper TTS [42] duoc sir dung dé tao ra cac giong
n6i mau chuan nham hd tro ngudi hoc nghe, lip lai va so sanh phat 4m cta ban than véi
giong doc miu. Cac bién thé vé tdc do, giong ndi va ngdn ngir ciing duoc thir nghiém

dé phu hop véi ting d6i tuong st dung.

Hé thdng con tng dung cong nghé xir Iy ngdn ngit ty nhién va cac mo hinh ngdn
nglr 16n nhu Ollama [44] va Gemini [18]. Trong d6, Ollama [44] dam nhan vai tro serve
ndi bd cac mo6 hinh huin luyén phan xa hoi thoai roleplay dua trén tap dit li€u co san,
con Gemini [18] duoc tich hop thong qua API dé tao hoi thoai roleplay theo ngit canh,
sinh phan hoi hoi thoai tu nhién, phil hop vdi trinh d6 nguoi hoc. Cac mo hinh nay ciing
hd tro dua ra go1 y cau tra 101, cach dién dat t6t hon va phan tich 16i sai khi nguoi hoc
gdp kho khan.

Cong nghé phan tich dir liéu va goi ¥ hoc tap duoc trién khai nhim theo ddi hanh
vi hoc tap nhu tin suét luyén tip, k§ ning thuong méc 16, tién d6 hoc,... Tir d6, hé thong
dua ra cac goi ¥ bai luyén phu hop va xay dung 16 trinh c4 nhan héa. Giai doan dau sir
dung cac phuong phéap théng ké va heuristic don gian, nhung c6 kha ning mé rong sang

cac k¥ thudt hoc may khi diéu kién cho phép.

Hé théng dugc phat trién véi kién tric backend st dung Django [47] va Django
REST Framework [48] dé xay dung API xir 1y nghiép vu va két ndi v6i cac mé hinh AL
Giao dién ngudi dung dugc phat trién bang ReactJS [49], hd tro twong tac thoi gian thuc
nhu luyén phat 4m, phan xa hoi thoai va truy cdp bang xép hang. Cac thanh phan Al
dugc thiét ké du6i dang mo-dun riéng biét, dam bao kha ning mé rong, bao tri va thay

thé linh hoat trong twong lai.

Dt 1i€u duogc luu trit trong hé quan tri co so dir li¢u PostgreSQL, két hop voi tién
ich mé rong pgvector [45] dé luu vector nhung. Hé thong quan 1y toan bd thong tin
nguoi dung, cau hinh tai khoan, hd so hoc tap, ndi dung bai hoc, kich ban hdi thoai
roleplay, lich str phién luyén tap, két qua phat am, tién do hoc, bang xép hang va log
tuong tdc phuc vu cho vi¢c phan tich va gogi y. Ngoai ra, cac file &m thanh dugc luu trix
riéng va Redis [46] dugc str dung dé toi wu hiéu ning truy xuét trong pham vi hé thong

mau.
3.2. Pham vi nghién ciru va trién khai

Do gidi han vé thoi gian va khudn kho cua do an tot nghi€p, pham vi nghién ctru
va trién khai dugc giéi han nhu sau: ngdn nglt muc tiéu tap trung vao tiéng Anh & murc

dd co ban va giao tiép doi song, chua di sau vao cac ngi dung chuyén nganh hoac luyén
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thi chimg chi chuan hoa. Vé chirc ning hé théng, dé tai tap trung phat trién cac mo-dun
chinh gdm: luyén phat 4m, hoi thoai roleplay v&i Al, co ché gamification va bang xép
hang, goi y hoc tap. Cac chiic nang nang cao nhu h¢ quan 1y chuong trinh hoc 16m, thi
cu, quan tri hoc vu quy mo rong, da nén tang di dong — web & muc san phém thuong
mai chi dugc dé cap ¢ muc dinh hudng. Vé murc d6 trién khai, hé théng duoc xay dung
& mirc md hinh mau (prototype), du dé minh hoa kién triic va kiém chimg y tuong k¥
thuat, chua hudng toi t6i vu hiu nang & quy mé rat 16n hodc trién khai san pham thuong

mai.
4. Phwong phap nghién ciru

Pé dat duoc cac muc tiéu dé ra, dé tai sir dung két hop mot ) phuong phap nghién

ctru chi yéu sau:
Phuong phap nghién ctru tai liu:

- Thu thap va nghién ctru cac bai bao khoa hoc, téng quan nghién ctru lién
quan dén hé thong hoc ngoai ngir hd trg cong nghé va hé thdng thich tng
[1].

- Tham khéo céc nghién ctru vé ing dung céng nghé nhan dién giong noi va
téng hop giong noi trong viéc hd trg luyén phat am va ky ning ndi tiéng
Anh [2, 3].

- Khao sat cac nghién ctru danh gia hi¢u qua cua cac ing dung hoc ngoai ngit
dira trén gamification nhu Duolingo [4] va cac nghién ctru trong bdi canh
Viét Nam vé viéc str dung cong cu Al hd tro tu hoc ki nang néi [5].

Trén co s& do, xay dung khung 1y thuyét cho hé thdng: cac khai niém, mé hinh
tong quat, cac thanh phan chitc ning can thiét, cling nhu tiéu chi danh gia hiéu qua hé
thong va moé hinh AI dugc sir dung.

Phuong phap nghién ctru thuc nghi¢m:

- Str dung md hinh Whisper (ASR) [22], [23] dé luyén tap phat am Whisper
nhan file Am thanh mp3 hodc base64 két hop cau dugc ki vong dé cham
diém phat am. Tuong tu phat 4m mau cho ngudi dung s& duoc sinh ra tir
gTTS [43], Piper TTS [42]dé dua ra giong doc mau.

- Hoi thoai roleplay va goi y dién dat dua trén cac mo hinh ngdn ngit 16n
(LLM) trién khai qua Ollama [44] va Gemini.[18]
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Thir nghiém tich hop cic cong nghé trén véo kién tric hé thong (frontend, backend,
dich vu AL co so dit liéu), danh gia tinh twong thich, d6 on dinh va hiéu ning & quy mé
ngudi dung thir nghiém. Thyc hién cac kich ban str dung (use case) dién hinh dé kiém
chting xem hé théng co dap tmg dung yéu cau chiic ning va cac ludng nghiép vu da
phén tich hay khéng.

Phan tich dir liéu:

- Thiét ké co ché ghi nhan dit li¢u hoc tap va tuong tac, bao gé)m:
+ Lich st phién luyén tap (thoi gian, k¥ ndng, bai luyén).
+ Két qua luyén phat am (diém, mirc d6 diing/sai, s lan thir).
+ Két qua tham gia hdi thoai roleplay (mtrc hoan thanh, s6 luot trao ddi, do
dai phat ngon...).
+ Chi s6 gamification (XP, cp d9, vi tri trén bang xép hang) [19].
- Str dung cac phuong phap thong ké mé ta (tan suit, trung binh, phan phdi
diém kinh nghiém...) dé:
+ Danh gid mirc d6 sir dung hé théng ciia ngudi hoc.
+ Phat hién cac mau hanh vi hoc tap (vi du: k¥ ning nao thuong sai, loai bai
tap nao duoc st dung nhiéu).

Cung cip dau vao cho cac chirc ning goi y (recommendation) [8] co ban, goi ¥ ky
nang bai luyén phu hop véi diém yéu hién tai cia ngudi hoc.

bénh gid mo6 hinh Al

- Pbi voi md hinh nhan dién giong néi (Whisper): Panh gia chat lugng nhan
dang bang céc chi s6 thuong dung nhu ty 1¢ 18i tir (Word Error Rate — WER),
ty 1& 16i ky tu (Character Error Rate — CER) trén mdt tap cu mau duoc lua
chon phu hop vai ndi dung luyén tap. So sanh két qua nhan dang véi kich
ban chuan dé kiém tra mirc d6 phut hop khi sir dung vao béi canh luyén phat

am tiéng Anh giao tiép co ban.

- Pbi véi mo hinh tong hop giong néi (gTTS, Piper TTS): Panh gia chu quan
chat lugng Am thanh tong hop (d9 13, tu nhién, dé nghe, tbc do phu hop)
[42] [43] thong qua khao sat ngudi dung thir nghiém. Kiém tra kha ning dap
tmg thdi gian thuc (46 tré khi sinh giong noi) trong qua trinh ngudi hoc
tuong tac voi hé thong.
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- Pbi v6i mo hinh hoi thoai (Ollama, Gemini): Panh gid mutc do phit hop ngi

canh, mach lac, ding ngit phap va mutc do ho tro hoc tap (giai thich 16i, goi
y dién dat tot hon). Kiém tra kha nang diéu chinh d¢ kho, mirc d6 phirc tap
cua hdi thoai theo trinh d6 nguoi hoc [18], [43].

5. Cau tric ciia dd 4n tot nghiép

Noi dung bao cdo dugce td6 chic thanh nam chuong chinh vdi cac ndi dung cu thé

nhu sau:

Chuong 1: Co sé 1y thuyét: Trinh bay tong quan vé qué trinh hoc ngoai ngit
va nhitng kho khin thuong gip, gidi thiéu cac khai niém co ban vé tri tué
nhan tao trong giao duc, hé thong hoc ngoai ngit c6 trg giup cong nghé, cong
nghé nhan dién va téng hop giong nd1, xur Iy ngdn nglr tw nhién, cling nhu

mo hinh tro choi héa trong hoc tap.

Chuong 2: Phuong phap dé xuét Trinh bay mé hinh tong thé cta hé thong
hoc ngoai ngir tich hop Al mo6 ta cac moé-dun chirc nang chinh (luyén phat
am, hdi thoai roleplay, gamification, goi y 10 trinh hoc) va cach thirc 4p dung
cac ki thuat AI dé giai quyét bai toan.

Chuong 3: Phan tich va thiét ké hé thdng: Phan tich yéu ciu chirc ning va
phi chirc ning. Xdy dung cac so d6 UML (Use Case, Activity, Sequence,
Class Diagram, Component Diagram). Thiét ké co s& dit liéu va kién trac
trién khai cho hé théng.

Chuong 4: X4y dung hé thong hoc ngoai ngir tich hop tri tué nhan tao: Trinh
bay qua trinh hién thuc hoa hé thdng: méi trudng va cong nghé sir dung, ciu
tric cac thanh phan frontend/backend/Al services, cic man hinh giao dién
chinh. M6 ta chi tiét viéc cai dit cac mo-dun luyén phat am, hoi thoai
roleplay, gamification va goi ¥ hoc tdp. Chuong nay dong thoi gidi thiéu

két qua kiém thtr va mot sb kich ban str dung minh hoa.
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CHUONG 1: COSO LY THUYET

1.1 Tong quan vé dé tai

Trong nhitng nim gan day, tri tué nhan tao (AI) di va dang tao ra nhiing thay ddi
mang tinh cach mang trong linh vuc giao duc ngoai ngit. Viéc tich hop Al vao day va
hoc ngoai ngit gitip ca nhan hoa trai nghiém hoc tap, cung cap ndi dung thich ing véi
trinh d6 ngudi hoc, ddng thdi cho phép twong tac thoi gian thue nham nang cao sy tham
gia va cai thién k¥ ning luu loat cua nguoi hoc [6]. Nhiéu nghién ciru chi ra riang viéc
tmg dung cac cong cu Al trong 16p hoc ngoai ngir (dic biét 1a tiéng Anh nhu ngdn ngir
thtr hai) dd tao ra moi trudng hoc tip ning dong, 1dy ngudi hoc 1am trung tdm hon so
v6i phuong phap truyén thong [6]. Chang han, Al c6 thé cung cAp phan hdi tw dong vé
ngit phap va tir vung cho ngudi hoc, gitip ho tu phan anh va diéu chinh 15i sai mot cach
kip thoi.

Su phat trién manh mé ctia Al d3 thuc day sb luong nghién ctru trong linh vuc tmg
dung Al vao hoc ngoai ngit ting nhanh dang ké tir sau nam 2018 [7]. Al mé ra nhimg
kha ning méi trong viéc hd tro ngudi hoc ngdn ngit: tir cac hé thdng hoc tap thich tng,
co ché phan hdi thong minh cho dén cac chatbot tuwong tac, tit ca déu hira hen cai tién
phuong phap su pham truyén thong [6]. Viéc tich hop Al cho phép xay dung cac hé
thong day kém théng minh (Intelligent Tutoring Systems) trong linh vurc ngoai ngi, giup
theo ddi tién d6 ngudi hoc, tu dong danh gid cAu tra 101 va cung cap goi ¥ hoc tap phu
hop. Chang han, Duolingo mét nén tang hoc ngoai ngit truc tuyén phd bién di ap dung
thuat toan Al dé c4 nhan héa 16 trinh hoc cho ting ngudi dung, théng qua bai kiém tra
xép 16p thich ing va co ché spaced repetition (l3p lai ngat quing) nham t6i uu hoa viéc
ghi nhé tir vung [8] [51]. Cac nghién ctru di ghi nhan hiéu qua cua cach tiép can nay:
Al c6 thé dy doan mirc do tiép thu tir vung ctia nguoi hoc dua trén lich sir tuong tac, tu
d6 dua ra bai luyén tap ding thoi diém giup cing cd kién thirc va duy tri dong luc hoc
tap [8]. Nho kha nang phan tich dit liéu ngudi hoc quy mé 16n bang k¥ thuat hoc sau,
nhitng hé théng nhu Duolingo c6 thé lién tuc thir nghiém va téi uu chién lugc giang day,
mang lai trai nghiém hoc tap tot hon cho hang triéu nguoi dung.

Bén canh d6, Al con hd trg tao ra cac mdi truong thuc hanh ngén ngit phong phu
ma trudc day kho thyc hién trong 16p hoc truyén théng. Vi dy, ngudi hoc céd thé hoi
thoai v&i chatbot thong minh dé rén luyén k¥ nang giao tiép, hodc nhan phan hdi tirc thi

vé phat 4m va ngit phap thong qua cac tmg dung di dong st dung Al Nhitng cong nghé
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nay khong chi giup nguoi hoc tdng cudong tuong tdc véi ngdn nglt muc ti€éu moi ldc, moi
noi ma con goép phan giam lo ling khi thuc hanh ngoai ngit, do méi truong hoc tap ao
thudng khong co su danh gia khit khe nhu khi giao tiép véi ngudi that [6]. Mic du vay,
viéc lam dung cong nghé Al ciing ¢ thé dan dén mot s6 thach thirc, chang han nguy co
lam suy giam tu duy phéan bién va tinh sang tao cua nguoi hoc néu ho qué phu thudc vao
phan hdi tu dong [6]. Do d6, viéc tich hop Al trong hoc ngoai ngir doi hoi phai c6 chién
luge su pham hop 1y, két hop hudng din cua gido vién dé dam bao ngudi hoc st dung

Al nhu mét cong cy hd trg chir khong thay thé hoan toan qua trinh tu duy doc 1ap.

H¢ théng hoc ngoai ngit tich hop Al htra hen mang lai nhiéu loi ich vuot trdi: ndi
dung hoc tap dugc ¢4 nhan hoa theo trinh do va s¢ thich cua timg nguoi, kha ndng tuong
tac lién tuc giup duy tri dong luc, va phan hi tic thoi gitp cai thién k§ ning ngon ngir
hiéu qua hon. Minh chimg thyc té cho xu huéng nay 13 sy xut hién cua hang loat ing
dung va nén tang hoc ngoai ngit théng minh (Duolingo, ELSA Speak, v.v.) thu hut déng
dao ngudi hoc trén toan thé gidi. Trong khudn kho dé tai nay, ching ta tip trung vao cac
thanh phan cong nghé chinh cdu thanh nén hé théng hoc ngoai ngit tich hop Al bao
gom: hé thdng goi ¥ (Recommendation System) [8] gitp d& xuat bai hoc phu hop, md
hinh chuyén d6i vin ban thanh giong noi (Text-to-Speech) [28] hd trg phat 4m va ky
ning nghe, mé hinh chuyén d6i giong néi thanh vin ban (Speech-to-Text) hd tro nhan
dang tiéng noi va kiém tra phat am, cac k¥ thudt xir Iy ngdn ngit tu nhién (Natural
Language Processing) [21] dé hiéu va phan tich ngit liéu ngdn ngit va cudi cing 13 md
hinh Ngon nglt Lon (Large Language Model) [15] [16] tao nén tri tué hoi thoai va kha
nang sinh ngdn ngir nang cao. Cac phan sau day s& 1an luot trinh bay co so 1y thuyét caa

nhirng thanh phan nay va vai trd cta ching trong hé théng hoc ngoai ngit tich hop Al

Bdng 1. 1: S0 sanh mét s6 g dung hoc ngoai ngir

Ung Doi tuong / Muc DPiém manh noi bat Han ché chinh
dung tiéu chinh

Duolingo | Nguoi hoc phd |- Tro choi hoéa manh | - Luyén noi va do trdi chay
thong, nhiéu | (streak, XP, leaderboard) | con han ché; bai tap noi chit
ngdn ngir; tap | gitp ting dong luc va tan | yéu kiém tra phat 4m don
trung  Al1-B1. | suat luyén tap. gian, it hoi thoai da luot.

hoc nhanh trén | s thisn kha 5t tir vung | - C4 nhan héa ndi dung
mobile

va ngtt phdp co ban, ndi | chua sau (chu yéu tuyén bai
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dung phong pht, dé tiép

can (mién phi).

chung, diéu chinh d6 kh6 &

murc han che).

Babbel

Nguoi 16n, nguoi
di lam; mubn
khoa hoc ¢ cau
tric, cha trong

giao tiép thyc té

- Bai hoc duogc thiét ké co
10 trinh 10 rang, nhan manh
nglr phap va hdi thoai thuc
té trong doi séng. - Nghién
ctru thuc nghiém cho théiy
cai thién tot tir vung, ngir
phap va kha ning giao tiép
trong thoi gian twong d6i

ngan.

- M6 hinh thué bao tréa phi,
rao can v6i nguoi hoc phd
thong. - Tro choi hoa yéu
hon Duolingo; tinh nang
AI/ASR/LLM khong dugc
cong b chi tiét, mirc do hoi
thoai AI con han ché cong
khai.

Memrise

Ngudi hoc mudn
mo rong to vung
nhanh, On tap
bang flashcard,

video ngan

- Manh vé tur vung, dung
1ap lai ngat quing (SRS) va
video nguoi ban ngir; phu

hop 6n tir nhanh, ngz‘m.

- Thiéu mét khoa hoc hoan
chinh vé ngir phap, k¥ ning
noi/viét, kho dung lam

chuong trinh chinh.

Busuu

Ngudi hoc mudn
khoa hoc tuong
déi day du +
cong dong sira

161

- Can bang cac ky ning
(nghe, doc, viét, néi) véi
cong doéng ngudi dung hd

trg stra bai, phan hoi.

- Chét luong va toc do phan
hoi phu thudc vao cong
d6ng; chua khai thac manh
Al tir dong chim/giai thich;
ndi dung nang cao con han

14
A

ché.

ELSA
Speak

Nguoi hoc tiéng
Anh, tap trung
luyén phat am va
intonation

- Tap trung sau vao phat
am tiéng Anh, dung ASR
dé phan tich 16i & muc
am/am tiét; nhiéu nghién
ctru ching minh hi¢u qua

cai thién phat am.

- Chu yéu cho tiéng Anh,
chua bao quat cac ky ning
khac (doc, viét, ngir phap)
theo 19 trinh day du. - Kho
str dung lam nén tang hoc
ngoai ngi tong thé, ma phu
hop hon 1 cong cu bd trg

luyén phat am.

Pé tai “Xay dung hé thong hoc ngoai ngi tich hop tri tu¢ nhan tao” hudng téi két

hop c6 chu dich nhitng wu diém cia cic Gng dung hién c6, dong thoi khic phuc mot sd
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han ché theo cac hudng sau: Tap trung manh vao k¥ ning noi va phat am, nhung dit
trong mot hé théng da ky nang. Thay vi chi luyén phat am nhu ELSA hodc chi luyén tir
vung/ngit phap nhu nhidu tmg dung pho bién, hé thdng cua dé tai dugc thiét ké dé:

Két hgp mo-dun STT (Whisper) [28] dé nhan dang tiéng noi ngudi hoc, phan tich
161, tinh toan chi sé nhu Word Error Rate (WER) va Character Error Rate (CER). M6-
dun TTS (gTTS, Piper TTS) [43] [42] dé cung cip giong ndéi mAu cho moi don vi ndi
dung (twr, cau, doan hoi thoai). Tich hgp voi bai hoc, k¥ nang, kich ban héi thoai role-
play va hé théng XP/bang xép hang. Nho vay, k¥ ning néi va phat am khong tach roi
ma dugc gin lién v6i ngit canh hoc thuce té, cung voi cac ki ning nghe — doc — tir vung,

tao thanh mot hé sinh thai hoc tap thong nhat.

Cé nhan hoa siu dya trén hé thong goi ¥ mé va dir liéu hanh vi chi tiét. Trong khi
Duolingo, Babbel hay céc tmg dung khac déu c6 yéu té ¢4 nhan héa, co ché nay chi yéu
nam trong hé théng dong va it duoc mé ta chi tiét trong tai liéu khoa hoc [8] [14]. Pé tai
huéng t6i: Xay dung mé hinh dit liéu chi tiét vé ngudi hoc (LessonSession, SkillSession,
Mistake, UserSkillStats, XP, badge, v.v.). Thiét k& Recommendation Engine riéng (két
hop loc cong tac, goi ¥ dua trén ndi dung, va heuristic gido duc) dé dé xuit ky nang/bai
hoc tiép theo. Cho phép tury bién, thir nghiém va danh gia cac thuat toan goi y trong moi
truong kiém soat duoc (co log, c6 dir liéu nén dé so sanh).

Diém méi & day 13 hé théng khong chi dung goi ¥ nhu tinh ning san phdm, ma con
1a dbi twong nghién ctru, co thé thay doi thuat toan, so sanh két qua va bao céo.

Hé théng cua dé tai lya chon cach tiép can ma:

- Str dung LLM (qua Ollama [44], Gemini [18]) dé tao hoi thoai, giai thich
16, goi ¥ cach dién dat .

- Két hop v6i RAG (Retrieval-Augmented Generation) [41] trén tap kich ban
hoi thoai, cdu triic bai hoc do ngudi phét trién thiét ké, nham dam bao hoi
thoai bam sat noi dung giang day thay vi tra 15i tu do khong kiém soét.

- Cho phép thir nghiém nhiéu mé hinh, cau hinh prompt, chién luoc truy hoi
khac nhau, phuc vu muc tiéu nghién ctru va toi wu su pham.

Tinh m&i & day 1a su két hgp LLM + RAG + dit liéu hoc ngoai ngit duoc gan nhin
(theo CEFR, chu d¢, kj nang) trong mot hé thong md, thay vi chi sir dung LLM nhu

mdt chatbot chung chung.
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1.2 Gi6i thiéu hé théng goi v [8][54]

Cac hé thong goi ¥ (Recommendation Systems — RS) hién dién trong hau hét cac

nén tang so hién dai ma nguoi dung tiép xuc hang ngay:

Youtube tir dong chuyén cac clip lién quan dén clip ban dang xem. Youtube

cling tu goi ¥ nhimg clip ma c6 thé ban sé& thich.

Khi ban mua mgt mon hang trén Amazon, hé théng s€ tu dong goi ¥
“Frequently bought together”, hodc no biét ban c6 thé thich mén hang nao

dua trén lich sir mua hang cua ban.

Facebook hién thi quang c4o nhitng san pham c6 lién quan dén tir khoa ban
vira tim kiém.

Facebook goi ¥ két ban.

Netflix tu dong goi y phim cho nguoi dung.

TAt ca nhiing vi du trén déu duoc van hanh bé“mg cac thuat toan Machine Learning

thudc nhém Recommender Systems. Trong cic hé thong nay, hai thyuc thé chinh 14 user

va item. User 12 nguoi dung; item 1a cac thyuc thé c6 thé duoc goi v (phim, bai hat, sach,

bai hoc, ngudi dung khac...). Muyc tiéu cua hé théng goi ¥ 1a du doan mirc d6 quan tim
ctia mot user dbi véi mot item dé dua ra dé xudt phu hop.Céc Recommendation Systems

thuong dugc chia thanh hai nhém 16n:

Content-based systems: danh gia dac tinh cua items dugc recommended.
Vi du: mot user xem rat nhiéu céac bd phim vé canh st hinh su, vay thi goi
y mot bd phim trong co s¢ dir liéu c6 chung dac tinh hinh su t&i user nay,
vi du phim Ngudi phan xir. Cach tiép cdn nay yéu cau viéc sip xép
cac items vao tung nhom hodc di tim cac dac trung cua ting item. Tuy
nhién, c6 nhitng items khong c¢6 nhom cu thé va viéc xac dinh nhom hoic

dic trung cua ting item doi khi 1a bat kha thi.

Collaborative filtering: hé théng goi y items dya trén su tuwong quan
(similarity) giita cac users va/hoic items. Cé thé hiéu ring ¢ nhom nay
mot item dugc recommended téi mot user dua trén nhiing users cé hanh
vi tuong tu. Vi du: users A, B, C déu thich cac bai hat cia Noo Phude Thinh.
Ngoai ra, hé théng biét rang users B, C ciing thich cac bai hat cia Bich
Phuong nhung chua cé thong tin vé viéc liéu user A c6 thich Bich Phuong
hay khong. Dua trén thong tin ctia nhimng users tuong ty 1a B va C, hé thong
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c6 thé du doan rang A ciing thich Bich Phuong va goi ¥ cac bai hat cua ca
si nay toi A.

1.2.1 Lgc cong tac dwa trén vang ldn can

1.2.1.1 Gioi thiéu

Y tuong co ban cia NBCF 1a xic dinh miic d6 quan tdm ciia mdt user toi
mot item dya trén cac users khac gan giéng véi user nay. Viéc gan giéng nhau giira
cac users co thé duoc xac dinh thong qua mic d6 quan tAm clia cAc USErs ndy toi
cac items khac ma hé thong da biét. Vi du A, B déu thich phim Canh sat hinh su, tirc
déu rate bo phim nay 5 sao. Ta da biét A ciing thich Nguoi phan xtr, vay nhiéu kha
nang B cling thich by phim nay.

Hai c4u hoi quan trong nhét trong mot hé thdng Neighborhood-based Collaborative
Filtering la [8][54]:

- Lam thé nao xac dinh duoc su giéng nhau giira hai users?

- Khi d3 xac dinh dugc cac users gan gidng nhau (similar users) roi, lam thé

nao du doan dugc mirc do quan tam ctia mot user 1én mot item?

Viéc xac dinh muc d6 quan tdm ciia mdi user téi mot item dua trén muc do quan
tam cua similar users tdi item do con dugc goi la User-user collaborative filtering. Co
mot hudng tiép can khac duoc cho 1a 1am viée hiéu qua hon 1a Item-item collaborative
filtering. Trong huéng tiép can ndy, thay vi xac dinh user similarities, hé thong s& xac
dinh item similarities. Ttr d6, hé théng goi ¥ nhitng items gan giéng v6i nhimg items ma
user ¢c6 muc d§ quan tam cao.
1.2.1.2 Loc cong tac dua trén user-user

Cong viéc quan trong nhat phai 1am trudc tién trong User-user Collaborative
Filtering 13 phai xac dinh duoc su gidng nhau (similarity) gitra hai users. Dit liéu duy
nhat chung ta ¢ 1a Utility matrix Y, vay nén sy giéng nhau nay phai dugc xac dinh dya

trén cac cQt tuong tng vaoi hai USers trong ma tran nay.
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Up | UL | U2 | U3 | Ug | U5 | Ug
w|5|5(2|0]1]|7?]7?
| 31?21?2102 |2 |7
| ? 41?7?2112
32234 (4|74
| 2104|2721 7]5

Hinh 1. 1: Utility matrix dwa trén sé sao mét user rate cho mét item [54]

Gia st co cac users tir u0 dén ub va céc items tir iy dén i, trong d6 cac sb trong
mdi 6 vudng thé hién sé sao ma mdi user da rated cho item véi gia tri cao hon thé
hién mite d6 quan tam cao hon. Cac ddu hoi chim 1a cac gia tri ma hé thong can phai di

tim. Dat mic dé giong nhau cua hai users u;,u; la sim(u;,u;).

Quan sat dau tién ching ta c6 thé nhan thy 13 cac ug, uy thich iy, iy, i, va khdng
thich is, i, cho 1dm. Piéu nguoc lai xay ra & cac users con lai. Vi vay, mot similiarity
function tt can dam bao:

sim(ug,uqy) > sim(ug, uy),v;> 1 (1.2

Tir 46, dé xac dinh mite do quan tdm cua u, 18n i, , ching ta nén dya trén hanh
viciau; lén san phim ndy. R4t may rangu, dithichi,nén hé théng

can recommend i, cho u,.

Cau hoi dit ra 1a: ham s6 similarity nao 13 tot? Dé do similarity giita hai users, cach
thuong 1am 13 xay dung feature vector cho mdi user roi 4p dung mot ham cé kha nang
do similarity giita hai vectors d6. Chu y rang viéc xay dung feature vector niy khac véi
viéc xay dung item profile nhu trong Content-based Recommendation Systems. Cac
vectors ndy dugc xdy dung truc tiép dua trén Utility matrix chit khong dung dit lidu
ngodi nhu item profiles. V&i mdi user, thong tin duy nhat ching ta biét Ia
cac ratings ma user do6 da thuc hién, tre cot turong tng vai user do trong Utility matrix.
Tuy nhién, kho khin 1a cac cot nay thudng cé rat nhidu mising ratings vi
mdi user thuong chi rated mot sb lugng rat nho céac items. Cach khac phuyc 1a bang cach
nao do, ta gilp hé thong dién cac gia tri ndy sao cho viéc dién khong lam anh huéng
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nhi€u téisy giong nhau gilta hai vector. Viéc dién nay chi phuc vu cho viéc

tinh similarity chir khong phai 13 suy ludn ra gia tri cubi cung.

Vay mdi dau 2’ nén duoc thay béng gia tri ‘0’ dé han ché viéc sai 1éch qua nhiéu.
Diéu nay khong thyc su t6t vi gia trj ‘0” twong tng voi mic do quan tam thap nhat. Mot
gia tri an toan hon la 2.5 vi né 1a trung binh cong cta 0, mic thép nhét, va 5, muc cao
nhat. Tuy nhién, gia tri nay c6 han ché d6i v6i nhitng users dé tinh hoic kho tinh. Véi
cac users dé tinh, thich twong Gmg vé6i 5 sao, khdng thich co thé it sao hon 1 chit, 3 sao
chang han. Viéc chon gia tri 2.5 s& khién cho cac items con lai 13 qué negative déi
v6i user do. Pidu nguoc lai xay ra voi nhimg user khé tinh hon khi chi cho 3 sao cho
cac items ho thich va it sao hon cho nhiing items ho khong thich.

Mot gid tri khd di hon cho viéc nay la trung binh cOng cua
cac ratings ma user tuong tng da thuc hién. Viéc nay s€ tranh dugc viéc users qua kho
tinh hodc dé tinh, tic luc nao ciing co6 nhitng items ma mot user thich hon so véi
nhirng items khac.

un t g ug ] us g up uy up u3 Ly s g un i uz u3 g us ug
io 5 5 2 0 1 7 ? ip |1.75]2.25]|-05|-1.33(-15| 0 0 o 1 [0.83|-0.58|-0.79|-0.82| 0.2 |-0.38
i1 4 ? ? 0 ? 2 ? in |075| 0 0 [-1.33] 0 |05 0 1 1083 1 (-0.87]-0.40|-0.55/-0.23(-0.71
in ? 4 1 ? ? 1 1 iz 0 |125|-15| 0 0 |-05(-233 u2 [-0.58|-0.87| 1 |0.27(0.32|0.47(0.96
i3 2 2 3 4 4 ? 4 iy |-1.25/-0.75| 0.5 |267| 15 | 0 |0.67 uz |-0.79/-0.40(027| 1 |0.87|-0.29(/0.18
iy 2 0 4 7 ? 7 5 iy |-1.25|-2.75( 1.5 | 0 0 0 |1.67 %4 (-0.82|-0.55(0.32|0.87| 1 0 (0.16
T A A AT T us | 0.2 |-0.23[0.47 [-029) 0 | 1 [056
j ‘3,25‘2,75‘ 215 ‘1,33| 215 ’ iy ’333‘ us (-0.38(-0.710.96 | 0.18 | 0.16 | 0.56 | 1
:%:?;E?:Lﬁ::irligtm;gix Y b) Normalized utility matrix Y. c) User similarity matrix S.
wg | wr | uz | wy | ua | us | ug Predict normalized rating of u; on iy with k=2 wp | uwr | w2 | ug [ wa | us | ug
ip |1.75(2.25|-0.5 |-1.33| -1.5 [ 0.18 |-0.63 Users who rated iy : {'“Un'“:j«“-B} in 5 5 2 0 1 |1.68|2.70

Corresponding similarities: {0.83, -0.40, -0.23}

i1 |0.75]0.48 |-0.17|-1.33|-1.33| 0.5 | 0.05 i 4 1323|233] 0 |167| 2 (338

= most similar users: A (uy,i1) ={ug, us}

i |091(1.25|-15 |-1.84(-1.78 -0.5 |-2.33 ip [415| 4 | 1 [-05[071| 1 | 1
with normalized ratings {0.75, 0.5}
i3 |-1.25|-0.75| 0.5 | 2.67 [ 1.5 [0.59 | 0.67 is 22| 3| 4|4 |210 4
N _ 0.83%0.754+(—0.23)%0.5 __  4¢
iy |-1.25/-2.75| 1.5 | 1.57 | 1.56 [ 1.59 | 1.67 = Yiyug = 0.83+]—0.23] ~~ 0.48 iy | 2| 0| 4 |29]|406[310| 5
d) Y e) Example f) Full Y

Hinh 1. 2: M6 ta User-user Collaborative Filtering. a) Utility Matrix ban dau. b)
Utility Matrix dd dwoc chudn hod. c) User similarity matrix. d) Dy dodn cdc
(normalized) ratings con thiéu. e) Vi du vé cach du dodn normalized rating ciia u,

cho i;. ) Dw dodn cdc (denormalized) ratings con thiéu. [54]

Chuén hoa dir liéu:
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Hang cudi cuing trong Hinh 1.2a 1a gi4 tri trung binh cia ratings cho mdi user. Gia
tr1 cao tuong Ung vO1 cac user dé tinh va nguoc lai. Khi do, néu tiép tuc truo tu
mdi rating di gia tri nay va thay cac gia tri chua biét bang 0, ta s& dugc normalized utility

matrix nhu trong Hinh 1.2b. Budc chuan hoa nay 1a mot budc quan quan trong boi vi:

- Viéc trir di trung binh céng ctia mdi cot khién trong trong mdi cot ¢6 nhiing
gia tri duong va am. Nhitng gia tri duong twong Gng véi viéc user thich
item, nhitng gia tri &m tuong Gmg vadi viée user khong thich item. Nhiing gia
tri bang 0 twong g v6i viée chwra xac dinh duoc lidu user cd thich item hay
khong.

Sau khi da chudn hoa dir liéu nhu trén, mot vai similiraty function thuong duoc sir
dung 1a: Cosine Similarity day 1a ham duogc str dung nhiéu nhat. Cong thirc tinh cos cta
goc gitra hai vector uq, u, :

cosine similarity (u;,u,) = coSgy, u,) = m (1.2)
2" 2

Trong d6 u,,u, 1a vectors twong Gmg véi users 1, 2 dd dugce chuan hoa nhu trén
Do similarity cta hai vector 1a 1 sb trong doan [-1, 1]. Gia tri bang 1 thé hién hai vector
hoan toan similar nhau. Ham sb cos cua mot goc bang 1 nghia 13 goc giita hai vector
bang 0, tirc mot vector bang tich ciia mot s6 dwong véi vector con lai. Gid tri cos bang -
1 thé hién hai vector nay hoan toan trai nguoc nhau. Diéu nay ciing hop 1y , tic khi hanh
vi ctia hai users 1a hoan toan ngugc nhau thi similarity giita hai vector d6 1a thap nhét.

C6 mot chli ¥ quan trong & ddy 1a khi sb luong users 16n, ma tran S ciing rat 16n va
nhiéu kha ning 1a khong c6 du bd nhé dé luu trit, ngay ca khi chi lvu hon mét nira sd
cac phan tir ctia ma trin dbi xtng ndy. Vi cac trudng hop d6, méi mdi user, ching ta
chi can tinh va luu két qua ciia mot hang cua similarity matrix, twong tng véi viéc

d6 gidng nhau giira user d6 va cac users con lai.
1.2.1.3 Dy dodn xép hang

Viéc xac dinh mirc d6 quan tam cua mdt user 1én mot item dua trén cac users gﬁn
nhat (neighbor users). Khi 1am viéc véi large-scale problems, chiing ta s& thay thém rang
phuong phap ludi hoc K-nearest neighbors (KNN) duoc sir dung rat nhiéu vi tinh don
gian cta né. Tat nhién, chung ta khong thé truc tiép sir dung KNN ma con can phai 1am

thém nhiéu budc trung gian nira.

Trong Collaborative Filtering, missing rating cling dugc xac dinh dya trén thong
tin vé k neighbor users. Tit nhién, ching ta chi quan tim t&i CAC users da rated
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item dang xét. Predicted rating thudng dugc xac dinh 13 trung binh co trong sé cia
cac ratings da chuin hoa. C6 mét diém can luu y, trong KNN, cac trong s6 duoc xac
dinh dwa trén distance gitta 2 diém, va cac distance nay 1a cac s6 khong am. Trong khi
do, trong CF, cac trong s dugc xac dinh dua trén similarity gitta hai users, nhing trong

sO nay co thé nhé hon 0 nhu trong Hinh 1.2c.

Cong thirc pho bién dugc stir dung dé du doan rating cua u cho i 1a:

B jEN D) Vi S im(uu;)

iu= ;
ZquN(u.i)|Slm(u'uj)|

(1.3)

trong d6 N, ; 1a tip hop k users trong neighborhood (tirc c6 similarity cao nhat)
ctia U ma da rated i.

Mot vi du vé viée tinh normalized rating ctia u; cho i; duogc cho trong Hinh 1.2e
v6i s6 nearest neighbors 12 k=2. Cac budc thuc hién la:

- Xac dinh cac users da rated i,, do 1a uy, us, us.

- Xac dinh similarities cua u; voi cac users nay ta nhan duogc
0.83,—0.40,—0.23. Hai (k=2) gi4 trj 16n nhit 13 0.83 va —0.23 twong tng véi

Up Va Uug

- Xac dinh cac normalized ratings cta uy, ug cho iy, ta thu dugc hai gia tri 1an
luot 12 0.75 va 0.5.

- Dy doén két qua:

Viéc quy ddi cac gia tri ratings da chudn hoa vé thang 5 ¢ thé duoc thuc hién bang
cach cong cac cot cia ma tran Y voi gia tri rating trung binh ctia mdi user nhu da tinh
trong Hinh 1.2a. Viéc hé thong quyét dinh recommend items nao cho mdi user cé thé
duoc x4c dinh bang nhiéu cach khac nhau. Co thé sap xép unrated items theo thir tu tr
16n dén bé cua cac predicted ratings, hodc chi chon cac items c6 normalized predicted
ratings duong - twong tmg véi viéc user ndy cé nhiéu kha nang thich hon.

1.2.2 Lgc theo ngi dung
1.2.2.1 Item profiles

Trong cac hé théng content-based, tirc duwa trén ndi dung ctia mdi item, chlng ta
can xay dung mot bo ho so (profile) cho mdi item. Profile nay duoc biéu dién dudi dang
toan hoc 1a mét feature vector. Trong nhitng truong hop don gian, feature vector dugc
tryc tiép trich xuat tir item.
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C6 rat nhi€u yéu to khac cia mot bai hat c6 thé dugc st dung. Ngoai tri Thé
loai kho dinh nghia, cac y€u to6 khac déu dugc xac dinh ro rang. Dat cac feature vector
cho moi bai hat 1a x4, x5, x3, x4, X5 . Gia su cac feature vector (¢ dang hang) cho moi bai

hat dugc cho trong hinh dudi day:

A|B D | E| F | item’'s feature vectors
Mua nia dém 515 0 ? x1 = [0.99,0.02]
Co Ga 5172 0[72]7]| x2=1[0.91,0.11]
Ving 14 me bay 214012721 x3 = [0.95,0.05]
Con co bé bé 1(1(4|4)|4]|7 x4 = [0.01,0.99]
Em yéutrusngem |[1 (0|5 |72 |72 |7 x5 = [0.03,0.98]
User's models 01 (02| 0s5|0s|05]|0s| < need to optimize

Hinh 1. 3: Gid sit feature vector cho méi item dwoc cho trong cét cudi ciing. Véi

moi user, chung ta can tim mot mo hinh.

Bai toan di tim md hinh ©; cho mdi user c6 thé dugc coi 1a mot bai toan Regression
trong truong hop ratings la mot dai gia tri, hodc bai toan Classification trong truong
hop ratings 1a mot vai truong hop cu thé, nhu like/dislike ching han. Dit liéu training dé
xdy dung mdi moé hinh ©;1a cac cip (item profile, ratings) twong ung vdi
cac items ma user dé da rated. Viéc dién cac gia tri con thiéu trong ma tran Utility chinh
1a viéc dy doan dau ra cho cac unrated items khi 4p dung mé hinh 0; 18n ching. Viéc

lya chon mo hinh Regression/Classification nao tuy thudc vao ing dung.
1.2.2.2 Xay dung ham mat mdt

Gia str rang sb users 1a N, sé items 12 M, utility maxtrix duoc mo ta béi ma tran Y.,
Thanh phan & hang thit m, c6t thi n cua Y 1a mirc d6 quan tAm (& ddy 1a s sao di rate)
cua user thir n 1én san phém thr m ma hé théng da thu thap dugc. Ma tran Y bi khuyét
rat nhiéu thanh phan tuong ung véi cic gia tri ma hé thong can dy doan. Thém nita,
goi R1a ma tran rated or not thé hién viéc mot user da rated mot item hay chua. Cu
the, 7ij bang 1 néu item thir i d3 dugc rated boi user thir j, bang 0 trong truong hop

nguoc lai.

M6 hinh myén tinh: Gia st réng ta ¢6 thé tim duoc mot mod hinh cho mdi user,
minh hoa boi vector cot hé sé w; va bias b, sao cho mirc d6 quan tAm ctia mot user téi

mot item co thé tinh dugc bang mot ham tuyén tinh:

Ymn = XmWy + by (1-4)
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Chuy ré’mg Xy 12 mot vector hang, w,, 1a mot vector cot. Xeét mot user thar n bat ky,
néu ta coi training set 1a tp hop cac thanh phan di dugc dién cua y,,, ta c6 thé xdy dung
ham mat mat twong t nhu Ridge Regression [21] nhu sau:

1 A 2
Ln = EZm:rmn=1(men + bn — ymn)z + E||Wn||2 (]_5)

Trong d6, thanh phan thir hai 13 regularization term va A 1a mot tham sé duong,
Chu ¥ rang regularization thudng khéng duoc ap dung 1én bias b,,. Trong thyc hanh,
trung binh cong cua /6 thudng duoc dung, va mdt mat L,, duoc viét lai thanh:

o

1 2
L, = EZm:rm,Fl(men + by, — ymn)z + E | |Wn||2 (1.6)

Trong d6 s, 1a s6 lugng céc items ma user thir n da rated. N6i cach khéc:

Sn = Z%:lrmn (1.7)
La tong cac phan tir trén cot thir n ciia ma tran rated or not R. Vi biéu thuc loss
function chi phu thudc vao cac items di duoc rated, ta c6 thé rut gon nd bang cach dit y,
la sub vector cua y dugc xdy dung bang céach trich cac thanh phan khdc ddau ? & cot
thir n, tirc 43 duoc rated bai user thir n trong Utility Matrix Y. Dong thoi, dat X,, 1a sub
matrix cia ma trdn feature X, dugc tao bang céach trich cac hang twong tmg voi
céc items da duoc rated béi user thir n. Khi d6, biéu thirc ham méat mat ciia m6 hinh
cho user thir n duoc viét gon thanh:

_ 2
Ln = 5o | 1K + bren = il |+5-|lwall; (L8)

Trong d6 e,, 13 vector chira cot s,, phan tir 1. Pay chinh xac 1a ham mat mat cia
Ridge Regression. Cip nghiém w,,, b,, c6 thé dugc tim qua Stochastic Gradient Descent
(SGD), hoac Mini-batch Gradient Descent [21].

1.3 Gigi thiéu md hinh chuyén d6i vin ban thanh gieng noi
1.3.1. Téng quan vé cong nghé chuyén doi vin ban thanh gieng noi

Mo hinh chuyén d6i vin ban thanh giong néi (TTS) la cong nghé cho phép chuyén
ddi noi dung van ban thanh 4m thanh giong ndi nhan tao. N6i mét cach don gian, TTS
gitip may tinh “doc to” vin ban bang tiéng noi gidng con nguoi [20], [21]. Trong bdi
canh hé thong hoc ngoai ngit tich hop Al, TTS dong vai tro dic biét quan trong trong
viéc hd trg k¥ niing nghe va phat 4am. Nho TTS, moi doan vin, tir vung hodc cau hdi
thoai trong tai liéu hoc tap déu co thé dugc phat 4m chuan, gitip ngudi hoc nghe va bat

chude mot cach dé dang, ké ca khi khong cé gido vién hay ngudi ban ngit kém cip.
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1.3.2 Gigi thigu vé md hinh Piper

Piper TTS 1a mot hé théng TTS ma nguén mo thudc h¢ sinh théai Rhasspy, dugc
thiét ké hudng toi: Chay cuc b trén may ca nhan hodc thiét bj nhing (Raspberry Pi,
mini-PC). Yéu cau tai nguyén thip, t6i wu cho tdc do suy luan. D8 trién khai thong qua
md hinh di dugc chuyén sang dinh dang ONNX (Open Neural Network Exchange), tin
dung ONNX Runtime.

Piper cung cép nhiéu mé hinh da dugc huin luyén sin cho nhiéu ngdn ngit khac
nhau. Nguoi dung cé thé chon giong nam/ni, tdc do doc, hodc tu huin luyén thém mo
hinh méi néu c6 dir lidu giong noi du 16n.

Piper trién khai theo kién triic TTS end-to-end dya trén cic md hinh kiéu VITS
(\Variational Inference with adversarial learning for end-to-end TTS) [51]. Quy trinh xur

ly c6 thé mo ta qua cac budc chinh:

- Tién xtr Iy van ban (Text front-end): Chuan hoa van ban (xtr 1y s6, ky hiéu,
viét tat...). Chuyén chudi ky ty thanh chudi phoneme (G2P — grapheme-to-
phoneme) néu mé hinh hoat dong & mirc phoneme [21] . M4 hoa thanh chudi
ID (token) dung lam input cho mé hinh.

- M0 hinh TTS I6i (VITS-based acoustic model): Nhan chudi token/phoneme,
anh xa sang khong gian an, dong thoi udc luong phan bd bién 4n dai dién
cho dic trung giong néi. Str dung co ché variational inference dé hoc phan
bd latent, két hop v6i mang ddi khang (adversarial) nham toi wu chit luong
tin hiéu 4m thanh dau ra. Thay vi tach riéng acoustic model va vocoder,
VITS tich hop hai phan trong mét kién trac end-to-end, giup giam do tré va

don gian pipeline.

Suy luan vdi ONNX Runtime: Mo hinh sau khi huan luyén duoc chuyén sang
ONNX, nho d6 c6 thé load va chay trén nhiéu nén tang (CPU/GPU) véi hiu ning cao.
Piper cung cép CLI/API dé dua text —» WAV/OGG chi b::ing mot 1énh, rat thuan loi khi
tich hop vao backend [42].
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Bang 1. 2: Uu diém, han ché ciia piperTTS

Uu diém Han ché

Hoat dong offline, khong gui di S6 luong giong va ngdn ngir it da

liéu 1én cloud dam bao quyén riéng tu. | dang hon so véi cac dich vu cloud 16n.

B0 ué thap Chét lugng/do tw nhién ciia mot sd
M3 ngudn mé, d& tuy bién va dong voice c6 thé thap hon céc voice thuong mai
g6i trong Docker dé trién khai cung hé | 3¢ ¢P

théng.

Piper TTS c6 thé 1am mé hinh TTS chinh cho cac bai luyén nghe, roleplay, phat
am. Puoc st dung cho cac tinh nang can phan hdi nhanh, 6n dinh, khong phu thude
Internet.

1.3.3. Dich vu Google Text-to-Speech
1.3.3.1. Gidi thiéu gTTS

Google Text-to-Speech 1a dich vu TTS do Google cung cép, trién khai dudi dang
API cloud. Thu vién gTTS (Python) 1a mot wrapper don gian gitup gui text Ién API nay
va nhan vé file Am thanh (thuong 1a MP3) [43]. H trg nhiéu ngdn ngit va bién thé ving
mién. Cung cip nhiéu giong doc khac nhau. Sir dung cac mé hinh neural TTS hién dai
(WaveNet, Neural?2...) & phia server, nén chat luong giong rat ty nhién, tron tru. gTTS
duge st dung nhu mét Iya chon bd sung (secondary TTS engine) bén canh Piper. Dung
dé tao mot s6 ndi dung audio pre-generated. La phuong an di phong khi can thém giong

hodic ngdn ngit ma Piper chua hd tro tét.
1.3.3.2. Cau tric hé théng va cach hoat dong
Pipeline dién hinh ciia gTTS/Google TTS trong hé thong:

- Ung dung khach (client) / backend: Chuan bi request: text, ngon ngir, lua
chon giong, tdc d6 doc... Gui lén Google TTS API qua HTTP.

- Tang xtt 1y van ban (text processing) phia Google: Chuan hoéa van ban, ap
dung cac quy tic SSML (Speech Synthesis Markup Language) néu c6 (diéu
chinh téc d6, cao do, nhin giong) [36]. Ma hoa text thanh chudi
token/phoneme.
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- M@ hinh TTS phia server: Cac mé hinh neural TTS (WaveNet/Neural2) tao
mel-spectrogram va/hodc sinh waveform. Hé thong t6i wu cho chat luong

giong va do ty nhién & mirc sdn pham thuong mai.

- Tra vé két qua: API tra vé file 4m thanh. Backend luu file ndy hodc stream

tryc tiép cho client.

Khi tich hop gTTS vao hé théng Backend c6 thé cung cdp mot endpoint ndi bd goi
gTTS dé tao file Am thanh va cache theo (text, lang, voice) tuong tuy Piper. Vi cac ndi
dung tinh (bai doc, vi du, hoi thoai mau), co thé pre-generate audio va luu vao
CSDL/bucket, tranh goi API nhiéu lan.

1.3.4. Vai tro caa TTS trong hoc ngoai ngir tich hep Al

Dbi v6i nguoi hoc ngoai ngir, k§ niang nghe va phat am thuong 1a thir thach 16n do
thiéu moi trudng ngdn ngit ban xi. TTS trd thanh “cau ndi” gitp ngudi hoc tiép can 4m

thanh chudn mét cach chu dong va linh hoat:

HO tro luyén nghe: Moi doan hoi thoai, bai khoéa, cau vi du trong tai li¢u déu co thé

dugc phat thanh Am thanh séng dong.

H) tro luyén phat am (két hop voi STT): Hé théng phat cAu mau bang TTS g t6i
ngudi hoc noi dé ngudi hoc bit chude sau d6 hé thdng ghi 4m va phan tich. Nho ¢6
giong mau chuén, nguoi hoc biét “dich” phat 4m can dat duogc, két hop cac chi s6 danh
gi4 phat am tuy déng gitp ho nhan biét rd vi tri sai va diéu chinh dan. Nhiéu nghién ctru
cho thay viéc nghe TTS va doc theo gitip cai thién dang ké do chinh xac phat 4m, dic
biét & muc Am tiét/tir don [6], [28].

Nang cao trai nghiém hoc tap: Viéc bai hoc luon kém audio 1am ndi dung sinh dong
hon, gitp tang dong luc hoc. Tat nhién, TTS van c6 han ché: giong tong hop du ty nhién
van c6 thé thiéu mot sb sac thai cam xuc hodc ngir diéu tinh té nhu nguoi ban xu trong
hoi thoai thuc. Vi vay, nguoi hoc khong nén phu thudc hoan toan vao TTS ma nén két
hop thém viéc nghe ngudi that néi (qua video, phim, podcast). Tuy vay, xét trén tong
thé, TTS van 1a mot thanh phan cuc ky quan trong trong hé thong hoc ngoai ngir tich
hop Al, gitp thu hep khoang cach vé méi trudng luyén nghe—ndi cho nguoi hoc tu hoc,
va s& cang dong vai tro 16n hon khi cac moé hinh TTS da ngit, giau cam xtc tiép tuc phat
trién [5], [6], [19].

Sinh vién thyc hién: Bui Qiy Viét  Hudng dan: TS. Nguyén Ning Hung Van 21



Xay dung hé thong hoc ngoai ngir tich hop tri tué nhan tao

1.4 Giéi thigu md hinh chuyén doi giong néi thanh vin ban
1.4.1 Giéi thigu vé md hinh Whisper

Chuyén ddi giong nodi thanh van ban (STT), hay nhan dang giong noi ty dong
(Automatic Speech Recognition - ASR), 12 cong nghé cho phép may tinh chuyén do6i
tiéng noi cua con nguoi thanh van ban. He théng STT tiép nhan tin hiéu am thanh va tao
ra dau ra 13 chudi ky ty hodc tir twong Gmg. Muc tiéu cudi ciing ctiia STT 1a dat do chinh
xéc twong duong con ngudi trong viée hiéu 161 noi, mé duong cho cac ing dung nhu tro
Iy 40, diéu khién bang giong néi, nhap liéu bang giong ndi... [2], [3], [24].

Whisper mé hinh nhan dang tiéng néi end-to-end va la mot mo hinh STT noi bat
nhd hudn luyén trén 680 nghin gio' dir liéu da ngdn ngir va da nhiém, huéng dén tinh
robust (bén vitng) trén nhiéu diéu kién dit liéu khac nhau dra trén kién trac Transformer
encoder-decoder cb dién [26], [27]. Whisper ndi bat & hd tro da ngdn ngit (~99 ngdn
ngir) va da nhiém (chuyén giong noi thanh vin ban, dich sang tiéng Anh, nhan dang

ngodn ngir, ddu méc thoi gian, phat hién khong c6 16 thoai) trong mot hé théng duy nhat.
1.4.2 Phan tich vé md hinh Whisper

Dau vao (Input): Whisper tiép nhan 4m thanh duéi dang cac doan dai tdi da 30
gidy. Am thanh thé (waveform) duoc xtr 1y so bd thanh dic trung tan sb: cu thé, tin hiéu
dugc resample vé 16 kHz, sau d6 tinh spectrogram Mel véi cira s6 25 ms, bude 10 ms
va 80 kénh Mel-frequency (80 chiéu). Két qua 1a mot ma trin dic trung kich thude 80xN
(v6i N 1a s frame thoi gian) biéu dién ning lugng theo thoi gian va tan sd. Tiép theo,
Whisper chudn hoa bién do spectrogram vé khoang [-1, 1] (dé trung binh ~0) nhim tranh
sai 1éch do thang 4m luwong [21], [28]. Nhitng dic trung log-Mel nay 13 dau vao chinh
thirc cho bd ma hda (encoder) ciia mé hinh. Mdi doan am thanh dai 30 gidy twong g
khoang N~3000 frame (30s/10ms), qua kh6i CNN giam con ~1/2 (xem phan Encoder).
Nhu vay, chudi dau vao cho Transformer encoder c6 do dai khoang vai nghin budc (phu
thude thoi lugng thuc té, toi da ~3000 budc cho 30s).

Pau ra (Output): Pau ra ciia Whisper 1 chudi token vin ban dai dién cho ndi dung
101 néi (transcript hodc ban dich). Khac véi mot s6 mo hinh chi xuat ra ky tu rdi rac,
Whisper xuét ra token tir vung nhd str dung BPE tokenizer nghia 1a mdi token c6 thé 1a
mot phan cua tir hodc ky tu dic biét. Pic biét, dinh dang chudi dau ra cuia Whisper duoc
thiét ké dé tich hop nhiéu nhiém vu. Trudc khi cic tir ciia cau thoai duoc sinh, md hinh
s& sinh ra mot loat cac token dic biét ( ngdn ngit, nhiém vy, thoi gian) dé thiét lap ngir

canh nhiém vu.
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Hinh 1. 5: Pau vao dau ra dir liéu dao tao ASR

Whisper str dung tokenizer & ca hai loai dau vao v&i van ban (dé sinh dau ra) va
audio (cho encoder).

M3 hoa vian ban (Text tokenizer): Whisper c6 mdt vocab chung cho tat ca 99 ngon
ngit, bao gém ca cac token dac biét: token nhiém vu transcribe, translate, token nospeech
(bao hiéu khong co tiéng noi) va tap cac token timestamp x (x dai dién cho cic mdc
thoi gian lwgng tir 0.02s). Tat ca nhiing token nay dugc xem nhu céc tir trong tir dién
ctia decoder. Cach tiép can nay cho phép decoder cia Whisper sinh dau ra da dang ma
khong can thay d6i cau trac md hinh khi thém nhiém vu.
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M4 héa audio ddu vao 4m thanh duoc ma hoa thong qua mang neural. Cu thé, bd
mi héa (encoder) cia Whisper s& xir 1y chudi frame spectrogram dé trich xuét
embedding lién tuc. Mot bude tién xir Iy quan trong 1 CNN stem — mé hinh c6 mot ting
CNN gbém 2 16p tich chap (kernel size 3) ap dung Ién spectrogram, véi 16p thir hai
stride=2 dé giam d6 dai chudi mot nira. Muc dich 13 giam bot d6 dai chudi thoi gian (vi
du tir ~3000 frame/30s xudng ~1500 budc) giup Transformer encoder hoat dong hiéu
qua hon. Sau khdi CNN, Whisper thém position encoding dang sin vao chudi dic trung
(theo truc thoi gian), rdi dua qua cac khéi Transformer encoder. Nhu vy, ta c6 thé coi
mdi frame 4m thanh sau CNN tuong (mg véi mot “token an” chira théng tin dic trung
am thanh & thoi diém do6, va vi tri twong Umg ctia ndé dugc ma hoa qua sinusoidal
positional encoding.

Time aligned transeription

Begn Begn fopd

“. ¥ . Language tag Transcribe time H Text tokens —b C e .—h Text tokens —| tine ‘
Ll U tottokens :_' transcript E0T
No speech Translate Nofimestamps  —» Taxt tokans 1
'
1

— ! Translation Taxt-only transcription

Special Tet 7 Timestamp
token fokens ... tokens

Hinh 1. 6: Dong suy ludn & dinh dang token cia Whisper

WER (Word Error Rate) 1a thuéc do chinh dé danh gia d6 chinh xac STT, tinh
bang ty 18 % sb tir bi nhan dang sai trén tong tir. CER (Character Error Rate) tuong tu
nhung tinh theo ky tu, phu hop cho ngdén ngir dan chit hodc danh gia chi tiét hon.
Whisper téng quat hoa tot hon khi gip diéu kién méi (tiéng dn, giong dia phuong, hoi
thoai nhiéu nguoi, v.v). Poi vdi ngdn ngit khac tiéng Anh, Whisper cung cp nang luc
zero-shot déang ké. Thur nghiém trén bo FLEURS [30] (102 ngdn ngir) cho thiy WER
giam déan khi ting dit liéu huan luyén ciia ngdn ngir d6 — cu thé, mdi khi lugng dir lidu
cho ngdn ngir tang 16 lan, WER giam khoang mot nira. Tuy nhién, hiéu qua giita cac
tiéng khong dong déu: nhimg ngdn ngir ¢6 chir viét dic biét thuong c6 WER cao hon
du doan do tokenizer BPE kém hi€u qua hoac di li¢u huén luyén han ché.

Sinh vién thyc hién: Bui Qiy Viét  Hudng dan: TS. Nguyén Ning Hung Van 24



Xay dung hé thong hoc ngoai ngir tich hop tri tué nhan tao

Bang 1. 3: Uu diém & nhiege diém ciia mé hinh Whisper

Uu diém

Nhwoe diém

Do chinh xac tot trén tiéng Anh sach
(=2.5% WER test-clean), dung ngay
khéng can fine-tune

Mo hinh 16n dan téi do tré cao, dic biét
trén CPU/mobile

Robust hon nhiéu mé hinh truyén thong

khi gap dn, accent, hoi thoai ty nhién

Khong streaming gbc (xir 1y theo block
~30s) Iam cho kho dap Gng real-time

Pa ngon ngt (~99) & da nhiém
(transcribe/translate/timestamps)  trong

mot mo hinh

Xtr Iy audio dai can cat ghép véi heuristic

c6 thé lap/hallucination & ca kho

Tu thém d4u cAu/chit hoa va timestamp dé

transcript dé doc

Khong SOTA trén moi benchmark/ngon

ngtr, mot so tieng hiém con han ché

Ma nguén mdo, nhi€u kich cd model, hé¢

Can GPU dé dat toc d6 va chat luong cao

sinh thai phong pha (whisper.cpp, faster- | on-device kho6 véi ban 16n

whisper)

Tokenizer/dit liéu chua tdi vu cho mot sd
ngon nglt — CER/WER cao hon

C6 thé chay offline

1.5 Téng quan vé xi Iy ngdn ngix tw nhién
1.5.1 Gidi thiéu vé xi Iy ngdn ngi# tw nhién

Xt ly ngoén ngtr tyr nhién 1a mdt nhanh cua tri tu€ nhan tao tap trung vao vi¢c giup
may tinh hiéu, phan tich va sinh ngdn ngit ctia con ngudi. Trong bdi canh gido duc ngoai
ngit, NLP giif vai tro trung tam khi bién dit liéu giao tiép tu nhién (van ban hoic 10i néi)
thanh tin hiéu kha dung dé cham diém, goi ¥ luyén tap va dbi thoai twong tac theo thoi
gian thyc. Nho vy, hé théng khong chi phat hién va giai thich 16i ngit phap, ma con ca

nhan hod phan hdi theo trinh d6 va muc tiéu hoc tap cua tung nguoi hoc.

Vé mit chirc nang, NLP trudc hét hd trg phan tich ¢ phap va ngit phap: tach tir
(Tokenization), gin thé tir loai (Part-of-Speech), nhan dién phu thudc ca phap
(Dependency Parsing) dé phat hién céc 18i hoa hop chi—vi, thi, mao tir hay trat tu tir va
goi ¥ cach stra ¢6 ngit canh. Trén 16p nay 1a bai toan phat hién va sira 16i ngit phap
(GEC). Pong thoi, md-dun nhan dién y dinh giup xac dinh muyc dich cta cau ndi hoi
dudng, goi mon, gidi thi¢u ban than.. .dé kich hoat kich ban héi thoai phu hop, con mo-

dun hiéu ngl nghia va nhan di¢n thyc thé trich rat cac thong tin nhu ngay gio, dia diém,
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tén riéng nham tranh hiéu sai ngir canh. O chiéu sinh, NLG tao ra ciu hoéi luyén téap,

doan hoi thoai hoac phan hoi gidi thich chua quy tac va vi du dbi chiéu.
1.5.2 Cac tac vu chinh trong xa ly ngén nga tw nhién
1.5.2.1 Tach tur
Chia doan van ban thanh cac don vi nhé goi 1a token (thuong la tir hodc cum tir).

Tokenization 1a mdt budc trong nén tang trong quy trinh NLP dinh hinh toan bo
quy trinh 1am viéc. N6 lién quan dén viéc chia chudi hodc vin ban thanh mét danh sach
cac don vi nhé hon dugc goi la ma thong bao (tokens). Viéc sir dung Tokenizer dé phan
doan dit liéu phi cdu tric va van ban ngodn ngit tu nhién thanh cac phan riéng biét, coi
chung 1a céc yéu t6 khac nhau. Tokens 1a tir hodc tir phu trong ngir canh xtr Iy ngon ngi
tu nhién [31].

This is a sample text

e
o

Hinh 1. 7: Minh hoa cach tokenization

1.5.1.2. Gan thé tir logi

Gan thé tir loai 12 mot trong nhitng nhiém vu co ban ciia NLP trong d6 mdi tir trong
d6 mdi tir s& duoc gan mdt danh muc ngit phap nhu danh tir, dong tir, tinh tir hoic trang
tir. Qua trinh nay gitip may moc hiéu cau tric va y nghia cua cau bang cach xac dinh vai
trd clia cac tir va mdi quan hé cta chiing [32]. N6 dong mét vai tro quan trong trong céc
mg dung NLP khac nhau bao gém dich may, phén tich cam xtic va truy xuat thong tin,

bang cach thu hep khoang cach gitra ngdn nglr con nguoi va hiéu bi€t cia may.
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A quick brown fox jumps over a lazy dog

l

1 POS Tagging ]

‘A [DT]’ ‘quick (JJ)’ ‘brown [JJ]’ ]fox [NN]] [jumps[vezl‘

‘over [IN]’ ‘a [DT]’ lazy [JJ]’ dog [NN]’

Hinh 1. 8: Minh hoa qud trinh méi tir dwoc gdn mot thé dwa trén vai tro ngir

phdp cua no trong cdu [32]

Quy trinh thyuc hién Dé thuc hién viée gin thé tir loai mot cach chinh xac, hé thong

thudng tuan theo mot quy trinh xir 1y tuan ti bao gdm céac bude sau:

Tokenization [31] : Vin ban dau vao duoc chia thanh cic mi thong bao
riéng 1 (tir hodc tir phu), bude nay 13 can thiét dé phan tich sau hon.

Tién xtr Iy: Vin ban dugc lam sach nhu chuyén sang chit thudng va loai bo
cac ky tu dac biét, dé nang cao dg chinh xac.

Tai mo hinh ngon ngitr: Cac cong cu nhu NLTK hoac SpaCy stir dung cac
md hinh ngdn ngir dugc dao tao trude dé hiéu cic quy tic ngir phap cia
ngon ngilt, cic mod hinh nay da dugc dao tao trén cac tap dir liéu 16n.

Phén tich ngon ngit: Cau tric cia cau dugce phan tich dé hiéu vai tro cua
tung tir trong nglr canh.

Gin thé POS: Mai tir dugc gan mét nhan thanh phén 161 nodi1 dua trén vai tro
clia nd trong cau va ngit canh do cac tir xung quanh cung cp.

Panh gia: Két qua dugc kiém tra do chinh xac. Néu c6 bat ky sai sot hodc

phan loai sai nao, chiing sé duoc stra chira.

1.5.1.3 Phan tich cu phap phu thuoc [33]

Phén tich ct phap phu thudc (Dependency Parsing) 1a ki thuat xac dinh cau tric

ngit phap cua ciu thong qua viéc thiét 1ap cac mbi quan hé phy thudc hai ngdi giita cac
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tir. Khac v&i phan tich ct phap thanh phan (Constituency Parsing) tap trung vao cac cum

tir, Dependency Parsing tap trung vao méi lién két truc tiép gitra tir voi tir [32].
Trong cau tric ndy, mdi quan hé dugc xac dinh giita hai thanh phan:

- Tur chu din (Head): Tir dong vai trd trung tdm, quy dinh tinh chit ngir phap

cua cum.

- T phu thudc (Dependent): Tir bo nghia hodc thay ddi ¥ nghia cho tir chit

dan.

M&i quan hé nay thuong dugc biéu dién dudi dang cac canh c6 hudng (tir Head
dén Dependent) kém theo nhan mé ta loai quan hé ngit phap (vi du: chii ngir (nsubj), tin
ngir (obj), bd ngir (amod)). Két qua dau ra 1a mot cay hodc do thi phu thude, giup may

tinh hi€u sau hon vé ngit nghia va cau tric tuyén tinh cia cau.

Dependency Parsing: Head = Dependent
ROOT

nsubj
cop

punct

Hinh 1. 9: Minh hoa dependency parsing (head->dependent) [33]

Vai tro va Ung dung K§ thuit nay dong vai tro nén tang trong nhiéu bai toan NLP
hién dai:
- Hiéu ngoén ngit tu nhién (NLU): Giup may xac dinh ai 1am gi, tac dong Ién

doi tuong nao.

- Dich may (Machine Translation): Cai thién chat luong dich bang cach gitr

nguyén cau triic nglt nghia gitra cadc ngén ngit ¢ trat tu tir khac nhau.

- Hé théng Hoi-Pap (QA) va Tom tit vin ban: HO tro trich xuét thong tin

chinh xac dua trén vai tro cia cac thuc thé trong cau.

Thach thirc Mic du hiéu qua, Dependency Parsing d6i mat v6i nhiéu tré ngai:
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- Phy thudc khoang cach xa (Long-distance dependencies): Khi tir cht dan va
tor phuy thudc nam céach xa nhau trong cau, vi¢c thiét 1ap lién két trd nén phtrc

tap.

- Panghia cti phap (Syntactic Ambiguity): Mot cau c6 thé ¢6 nhiéu cach phan
tich hop 1y vé mat ngir phap nhung chi c6 mot ¥ nghia dung trong ngit canh.

- Céu triic dic biét: Cac thanh ngit hodc cdu triic cdu dao ngit gay kho khin

cho viéc gan nhan quan hé chinh xéac.
1.5.1.4. Nhin dang thue thé cé tén [32]

Nhéan dang thuc thé duoc dit tén (NER) trong NLP tap trung vao vi¢c xac dinh va
phan loai thong tin quan trong dugc goi la thuc thé trong van ban. Cac thuc thé nay co
thé 13 tén ctia ngudi, dia diém, t6 chirc, ngay thang, v.v. N6 gitip chuyén d6i vin ban phi
cAu trac thanh thong tin co cAu trac, gitp thuc hién cac tac vu nhu tom tat vin ban, tao
biéu d0 tri thirc va tra 16i cau hoi. NER gitp phat hién thong tin cu thé va sip xép no
thanh cac danh muc dugc xac dinh trude. N6 dong mot vai trd quan trong trong viéc
nang cao cac tac vu NLP khac nhu Part-of-Speech va parsing [32].

1.5.1.5 Phat hién va sira 16i ngit phdp

Stra 16i ngit phap (Grammatical Error Correction - GEC) 1a nhiém vu stra céc loai
16i khac nhau trong vin ban nhu 13i chinh ta, ddu cau, ngit phap va lya chon tir. GEC
thuong dugc xay dung nhu mot nhi€ém vu stra cau. Mot hé théng GEC léy mot cau co
kha ning sai 1am dau vao va du kién s& chuyén ddi n6 thanh phién ban stra chira cia no
[36].

Input (Erroneous) Output (Corrected)
She see Tom is catched by policeman in park She saw Tom caught by a policeman in the
at last night. park last night.

Hinh 1. 10: V7 du vé input & output ciia GEC
1.5.3 Cac Thugt Toan va Chi Sé trong NLP va Pdanh Gid Phdat Am
Cosine Similarity (D6 tuwong dong cosin)

Cosine similarity do mirc d§ tuong tu gilra hai vector bang cosin cua goc gilra

chung. Cong thuc tinh nhu sau:
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(A-B)

ine similarity = ————
Cosine similarity (1Al x 11BI])

(1.9)

Trong do :
- A - B latich v6 hudng hai vector
- |IAJ| va ||B|| 1a d6 dai (chuan Euclid) cua timg vector.

Gia tri cosin nam trong khoang [-1, 1], néu cac vector bi€u dién cung hudng thi

cosin = 1 (cuc ky giéng nhau), vudng goc thi = 0, va nguoc huéng thi = -1

Trong xur ly ngdn ngit tu nhién (NLP), Cosine similarity duoc 4p dung rong ri dé
so sanh d6 gidng nhau vé ngit nghia cua van ban. Vin ban thudng dugc biéu dién dudi
dang vector (vi du: vector tr vung theo mé hinh bag-of-words, TF-IDF hoac
embedding). Khi d6, d6 twong dong cosin giira cac vector van ban phan anh mirc d6 hai
doan vin c6 nodi dung chu dé giéng nhau, bat chap do dai khac nhau cua chung [26].
Nho tinh chit chuan hoa theo d6 dai, cosine similarity 1a thudc do phd bién dé so sanh
tai lidu, truy van tim kiém v&i vin ban, phat hién y nghia twong ddng giira ti/ngit trong

khong gian nhing, v.v. véi chi phi tinh toan thip.

Do twong ddng tir vung (Lexical Similarity): D6 twong dong tir vung danh gia mirc
d6 trang 13p hay khac biét vé cac token (tir hodc ky tr) giita hai chudi vin ban. Khac véi
cosin (dua trén khong gian vector ngtr nghia), cac phép do lexical similarity hoat dong

tryc tiép trén chudi ky tu/ttr. Dudi dy 1 mot sb chi sb va thuat toan phd bién:

Jaccard similarity (Chi s6 Jaccard)[40]: Pay la thuéc do dua trén tip hop tir chung.
Chi sb Jaccard giita hai tip tir A va B duoc dinh nghia 1a ty 18 giita kich thudc giao va
hop cua ching:

J(4,B) = 1408l (1.10)

|AUB|

Ttc 1a s6 luong token chung chia cho tong sé token duy nhét xuat hién trong ca
hai doan. Gia tri Jaccard nam trong [0, 1]: bang 0 néu hai tap khong c6 token nio chung,
va bang 1 néu hai tip tring nhau hoan toan [27]. Trong NLP, chi s6 Jaccard dugc dung
dé so sanh d6 gidng nhau cua tai lidu dua trén tir chung (vi du phat hién van ban tring

lap, do @6 tuong tu tidu dé, v.v.).

Do trang 1ap token va Fl-score trén tir: Mot cach khac dé do d6 twong dong trén
tap tur 1a st dung Precision, Recall va F1-score — thuong dung trong danh gia mo hinh.
Ta coi mot vin ban 1am danh sach du doan va vin ban kia la danh sach tham chiéu. Khi
do:
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Precision (P chinh xac - P): Chi s6 nay do ludng ty 18 cac tir trong vin ban du
doan thuc sy xuét hién trong van ban tham chiéu. N6 tra 101 cho cau hoi: "Bao nhiéu
phan ndi dung may tao ra 1a ding?".

P = w (1.11)

|Tpred|
Recall (D6 phu - R): Chi sb nay do luong ty 1& cac tir trong van ban tham chiéu da
dugc van ban dy doan bao phu. N6 tra 161 cho cau hoi: "Van ban du doan da khoi phuc
dugc bao nhiéu phan ndi dung cua vin ban gbc?"

R — [ToredTier] (1.12)

| Tretl
F1-score:Vi Precision va Recall thuong c6 sy danh d6i (trade-off) — ting cai nay
c6 thé 1am giam cai kia — nén chi sé Fl-score duogc str dung nhu mot thude do trung binh
diéu hoa (harmonic mean) giita P va R, giup danh gid tong quan do twong dong.

PXR

F1=2Xx— (1.13)
P+R
Trong do:
Treq 12 tap hop céc token (tir) xudt hién trong vin ban du doan.

T..; 12 tAp hop céc token (tir) xuét hién trong vin ban tham chiéu.

|T| biéu thi tong s6 luong token trong tap hop T.

|Tpred N Tref| biéu thi s luong token xuét hién dong thoi trong ca hai vin

ban (sd token chung).
1.5.4 Ung dung cizia NLP trong gi&o duc
1.5.4.1 Nhan dang giong noi va phat am

Hai cong nghé nén tang hd tro truc tiép ki niang nghe — noéi 1a STT va TTS. Nhan
dién giong néi (STT/ASR) chuyén 16i néi cia ngudi hoc thanh vin ban dé kiém tra phat
am, ngit diéu, toc do6 va ngit nghi. Cac kién tric hién dai nhu wav2vec [24] hay
Conformer [25] cho phép nhan dang streaming, giam do tré trong hoi thoai. O chiéu
nguoc lai, tong hop giong néi (TTS) bién vin ban thanh 4m thanh tu nhién, c6 thé diéu
chinh tbc do, cuong dg, cao do va st dung ngon ngit danh dau téng hop giong nodi
(SSML) 1a ngon ngir danh dau dia trén XML ma ban c6 thé sir dung dé tinh chinh cac
thudc tinh dau ra van ban thanh giong noi nhu cao dg, phat am, tbc d6 nodi, am lugng,

v.v. NO cung cap cho ban nhi€u quyén kiém soét va linh hoat hon so vdi nhap van ban
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thuan tay [36] dé nhdn manh/ha giong dung chd, giup ngudi hoc tham chiéu nhip diéu,

trong am va ngtt di¢u chuan.

Mot phién luyén néi-nghe dién hinh dién ra nhu sau: nguoi hoc phat 4m, STT
chuyén am thanh thanh vin ban, vin ban dugc chuan hoé (tokenization) trudc khi so
khop vé6i cau dich hodc ¥ dinh muyc tiéu. Hé thdng phan tich ci phap-ngit phap, nhan
dién 16i va dong thoi chim diém phat 4m bang cin chinh 4m vi dé chi ra 4m kho/nham
1an. Ngay tirc thi, NLG sinh phan hdi ngan gon gom béo 16i, goi v stra va vi du ding.
Néu can TTS phat lai mau chuan. Cudi cung, két qua duoc ghi log dé mo-dun goi v dé
xuét bai/doan hoi thoai tiép theo pht hop diém yéu va s¢ thich. Trang théi tién do (XP,
streak, k§ nang con) ciing duoc cap nhat theo tuan/thang.

Trong trién khai thuc té, hé théng ddi mit véi thach thire vé da dang accent va diéu
kién thu 4m, doi hoi dir liéu phong phti va k¥ thuat thich nghi mién nguy co hiéu sai ngi
canh dugc giam bang rang budc y dinh va tri thirc chu dé, phan hoi phai mang tinh su
pham — khong chi “dung/sai” ma con giai thich “vi sao sai” va “stra thé nao”. V& van
hanh, cac thanh phan streaming phai duy tri d tré thip dé d6i thoai tw nhién, déng thoi
tuan tht nghiém ngit yéu cau 4n danh hod, mi hoa va luu trit toi thiéu nhim bao vé dir

liéu nguoi hoc.
1.5.4.2 Phan hoi tw dong va cham diém.

Céc hé thong chdm diém bai luan ty dong (Automated Essay Scoring — AES) sir
dung NLP dé danh gia do mach lac, ngir phap, tir vung ctia bai viét. Ching cung cip
nhén xét chi tiét, nhit quan va khach quan, gitp ngudi hoc cai thién chit luong viét [6],
[17].

Nghién ctru cho thdy nhitng hé théng nay c6 d6 chinh xac cham diém twong duong
ngudi, va viéc phan hoi gan nhu tic thi cho phép hoc vién lién tuc chinh stra va nang
cao bai viét ciia minh.
1.5.4.3 Tro Iy hoi thoai va mé phong doi thoai

NLP cho phép tao ra cac chatbot hoac ddi tuong hoi thoai do dé nguoi hoc thuc
hanh giao tiép [53]. Mot s6 ung dung hoc tiéng Anh tich hop chatbot dong vai nguoi
ban ngit, gitip hoc vién rén luyén hoi thoai ¢ nhiéu tinh hudng khac nhau. Nhitng chatbot
nay sit dung moé hinh ngdn ngir dé hiéu cau hoi ciia hoc vién va phan hoi mot cach tu
nhién. Chiing c6 thé nhan dién y dinh ctia ngudi hoc (intent) — vi du phan biét liéu hoc

vién dang hoi thong tin, yéu cau giai thich tir vung hay chi chao hoi xa giao — tir d6 dua
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ra cdu tra 10i phit hop. Nho NLP, cac md phong hoi thoai tré nén sdng dong va thuc té
hon, giup nguoi hoc tu tin giao tiép bang ngoai ngir.

1.6 Téng quan vé mo hinh Ngon ngir Lén
1.6.1 Gidi thigu vé mé hinh Ngén ngé# Lén

LLM la c&c mé hinh hoc sau c6 quy mo cuc 16n (hang ty tham s6) dugc huan luyén
trén luong dit liéu vin ban khong 16 théng qua phuong phap hoc tu giam sat (self-
supervised learning) [15]. V& ban chat, LLM 1a mé hinh xé4c suat hoc cach du doan tir
(token) tiép theo trong chudi dya trén ngit canh truéc d6. Tuy nhién, nhd kich thude
tham sd khéng 16 va duoc tiép xuc voi kho ngir 1iéu bao quat tri thirc nhan loai, LLM co6
kha nang thyc hién da dang cac nhi¢ém vy NLP (nhu tém tat, dich thuat, tra 1o cau hoi)

ma khong can huin luyén lai chuyén biét cho timg tac vu [15], [16].

024

M opena B o (Gok)
M Google (Gemini) B cohere
I Anthvopic (Claude)

B MetajLlama)

W sva

Hinh 1. 11: Dong thoi gian phat trién ciia cdc LLM tiéu biéu (GPT, Llama, Gemini...)
1.6.2 Kién trac kyj thudt co ban ciia LLM
1.6.2.1 Co ché Attention
Co ché Attention 1a trai tim cta cac mo hinh ngon nglr hién dai, cho phép mo hinh
xac dinh mirc d6 quan trong clia timg tir trong cau dau vao ddi voi tir dang duge xur 1y
hodc du doan. Khac vi cac mo hinh tuén tu cii, Attention tao két ndi truc tiép gitra moi

vi tri tir, gitp xt Iy hiéu qua cac mdi quan hé phu thudc xa (long-range dependencies)
[26].
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Trong kién trGic Transformer, co ché ndy duogc trién khai duéi dang Multi-head
Self-attention. V& mit toan hoc, Attention dugc mo ta nhu mot ham anh xa truy van (Q-
Query) va mt tap hop cac cip khoa-gia tri (K - Key, V - Value) t6i dau ra:

T
Attention(Q, K,V) = softmax (%) % (1.14)

Trong do, trong s6 cha y dugc tinh toan dya trén do tuong déng gifra Q va K, sau
d6 dung dé tong hop thong tin tir V. Viée sir dung "da dau" (multi-head) cho phép mé
hinh hoc dugc nhiéu khia canh ngir nghia khac nhau (nhu quan hé ca phap, ngit nghia,

ddng tham chiéu) song song trong cting mot 16p [26].

1.6.2.2 Kién triic Encoder-Decoder

Qutput
Probabilities

Add & Norm
Feed
Forward
e ) Add & Norm
_ .
fee & e Multi-Head
Feed Attention
Forward 7 y Nx
S
Nx Add & Norm
f—>| Add & Norm | Masked
Multi-Head Multi-Head
Attention Attention
t At
Q— y, \_ ——' )
Positional & & Positional
Encoding Encoding
Input Output
Embedding Embedding
Inputs Outputs
(shifted right)

Hinh 1. 12: Kién tric Transformer
Pay 1a kién trac nén tang cho cac mo hinh chuyén doi chudi sang chudi (sequence-
to-sequence) [27]. Kién triac nay gom hai thanh phan chinh:
- Encoder (Bén trai - Bo ma hoa): Tiép nhan chudi dau vao va chuyén doi no

thanh mot biéu dién vector ngit nghia (context vector).
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+ Input Embedding: Chuyén d6i céc tir (token) dau vao thanh cac vector sb

hoc.

+ Positional Encoding (M3 hoéa vi tri): Vi Transformer xur 1y toan bd cau cung
lac (song song) chir khong tuan ty nhu RNN, né khong biét tir nao dimg
trude, tir ndo ding sau. Thanh phan nay cong thém thong tin vi tri vao vector
dé md hinh biét th ty cua tr.

+ Multi-Head Attention (Chu ¥ da dau): Dy 1a co ché Self-Attention. N6 cho
phép mdi tir trong cdu "nhin" vao tit ca cac tir khac trong ciing cau do dé
hiéu méi quan hé (vi du: tir "né" 4m chi danh tir ndo phia trudc).

+ Add & Norm: Két nbi tat (residual connection) cong véi chuin hoa 16p
(Layer Normalization) gitip qua trinh huan luyén 6n dinh va sau hon.

+ Feed Forward: Mang no-ron truyén thang dé xu 1y thong tin sau khi di qua
16p Attention.

- Decoder (Bén phai - Bo giai mé): Sir dung biéu dién tir Encoder dé sinh ra chudi
dau ra mong mudn ting budc mot.

+ Output Embedding (Shifted Right): Pau vao ciia Decoder 1a chudi dich da

sinh ra ¢ budc trude do.

+ Masked Multi-Head Attention: Pay 1a diém khac biét quan trong. Co ché
Masked (Che) dam bao réng khi du doan mot tir tai vi tri t, mo hinh chi duoc
phép nhin thiy cac tir tir vi tri 1 dén t-1. N6 che di cac tir trong twong lai dé
mo hinh khong "nhin trdém" dép an.

+ Multi-Head Attention (L6p gitra): Pay thuong goi 1a Cross-Attention.

o No lay Query (Q) tir ting dudi ciia Decoder (thong tin tir d3 sinh ra).

o No lay Key (K) va Value (V) tir dau ra cua khdi Encoder bén trai.

o Y nghia: Budc nay gitip Decoder "nhin lai" cdu gdc bén Encoder dé
quyét dinh xem céan tip trung vao tir ndo dé dich hoic sinh tir tiép
theo cho chinh xac.

+ Linear & Softmax: Ldp cuoi cung chuyén doi vector dau ra thanh xac suat

dé chon tir tiép theo trong tir dién.

Tom tat ludng hoat dong:
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Dt li€u d1 vao bén trai (Encoder) dugc ma hoa thanh vector nglt canh (chira K
va V).

D@ li¢u muc tiéu (da sinh ra trudc do) di vao bén phai (Decoder) qua 16p
Masked Attention.

Hai ludng nay gip nhau & 16p Cross-Attention giita Decoder.

Cudi cung, Decoder sinh ra tir tiép theo qua 16p Linear/Softmax.

Ban dau, kién tric nay duoc xay dung dya trén mang RNN hoic LSTM [27]. Tuy

nhién, su ra doi ctia Transformer [26] di thay thé hoan toan RNN nhd kha ning huin

luyén song song.

Transformer Encoder: Gom cac 16p self-attention hai chiéu (bidirectional), ti
uu cho viéc hiéu ngit canh toan cuc (Vi du: BERT).

Transformer Decoder: Gom cac 16p masked self-attention (chi nhin thiy qué
khir) va cross-attention (nhin vao output ctia Encoder), t6i wu cho viéc sinh vin
ban (Vi du: GPT chi sir dung phan Decoder [15]).

Viéc hiéu rd kién triic ndy giup lwa chon mé hinh phi hop: Encoder manh vé phan

loai va hiéu (NLU), Decoder manh vé sang tao va sinh ngit (NLG), trong khi kién trtc
Encoder-Decoder ddy du (nhu T5, BART) phu hop cho céc tac vu chuyén d6i nhu dich

may hay tom tét vin ban.
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CHUONG 2: PHUONG PHAP PE XUAT XAY DUNG HE THONG HOQC

NGOAI NGU TiCH HQP TRi TUE NHAN TAO

2.1 Tong quan vé phwong phap tiép can

Pé tai dé xuat mot phuong phap tiép can tich hop toan dién cac mo hinh Tri tué

nhan tao (AI) tién tién vao mot chu trinh hoc tap khép kin. Muc tiéu c¢dt 16i cua phuong

phap nay 1a kién tao mot méi trudng mo phong giao tiép thuc té, noi ngudi hoc khong

chi tiép nhan kién thuc thu dong ma con tuong tac truc tiép qua giong ndi va vin ban

voi d6 phan hoi gan thoi gian thuc (near real-time latency).

Phuong phap dé xuit duoc xdy dung dua trén hai try cot k§ thuat chinh: (1) Hoi

thoai thong minh theo ngilr canh (Contextual Roleplay) va (2) Banh gia phat 4&m tu dong

(Automated Pronunciation Assessment). Pé hién thuc hoa hai tru cot nay, hé théng phéi

hop bén nhom cong nghé 16i:

Ky thudt truy xudt dir liéu ting cuong (RAG - Retrieval-Augmented
Generation): Dam bao ndi dung hoi thoai cia Al luén bam sat kich ban gido
duc, khic phuc nhuogc diém "o giac" (hallucination) ctia cic mo hinh ngdn
ngtt 1on.

M6 hinh ngon ngit 16n (LLM): Déng vai tro 1a dong co sinh ngit tu nhién,
cho phép Al nhip vai nhan vit linh hoat va xir Iy da dang cac tinh hudng
giao tiép.

Cong nghé nhan dang giong néi (ASR): Chuyén d6i tin hiéu 4m thanh cua
ngudi hoc thanh dir liéu vian ban dé phan tich ndi dung va phat hién 13i sai.
Cong nghé tong hop giong néi (TTS): Cung cAp mau phat m chuan va phan

hoéi bang giong nodi ty nhién, giup ting cuong ky niang nghe cho ngudi hoc.

Su két hop chit ché giita cac thanh phan nay cho phép hé thong khong chi sira 16i

ngit phap hay tir vung don thudn ma con danh gid duoc muc do troi chay, ngir diéu va

su phil hop vé ngit nghia ctia nguoi hoc trong timg bodi canh cy thé.
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2.2 Kién truc xir ly thong tin
2.2.1. Quy trinh x& ly hgi thogi théng minh

Quy trinh xtr 1y hoi thoai duogc thiét ké nham giai quyét bai toan can bang giita sy
linh hoat trong giao tiép tu nhién va tinh chinh x4c ctia ndi dung bai hoc. H¢ théng van
hanh dya trén kién traic RAG, bat dau ngay khi ngudi dung khoi tao mot bai hoc hoic

gui mot tin nhan.

Question (1) Input—» Full Prompt —(4) Processing Al —(5) Output—p Response

(2) Retrieval query (3) Retrieved texts

Vector / Knowledge
Base

Hinh 2. 1: Kién triic RAG

Kién tric RAG két hop hai thanh phan cdt 15i: truy xuét tri thirc (retrieval) va mo
hinh sinh ngén ngit (generation)[41]. Khi nguoi dung giri mot cau hoi, hé théng khong
truyén truc tiép dau vao nay vao mé hinh AL ma trudc hét xay dung mot prompt so khai

chtra nd1 dung cau hoi va céac rang budc hoi thoai.

Tir prompt nay, hé théng tao mot truy van nhing (retrieval query) dé tim kiém
thong tin lién quan trong Vector / Knowledge Base. Co so tri thirc nay luu trit cac kich
ban hoi thoai, tir vung trong tim va mau cau dugc mi hoa bﬁng vector. Cac tai liéu co
d6 tuong ddng cao nhat duoc tra vé dudi dang retrieved texts va dugc bd sung vao

prompt, tao thanh full prompt.

Full prompt, gdm ca cau hoi clia ngudi ding va tri thire dugc truy xuét, dugce dua
vao md hinh AI dé sinh phan héi. Nho viéc cung cip ding ngit canh va thong tin chuyén
biét, RAG gidm hién twong mod hinh “bia” thong tin, nang cao do chinh xac va giip phan
ho6i bam sat noi dung bai hoc. Phan hdi cudi cung duoc giri tra cho ngudi ding, hoan

thién mdt chu trinh twong tac.
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2.2.2. Quy trinh danh gia phat Am

Thu am dau vao
{User Speech)

ASR - Nhan dang giong néi
(Transcript + Timestamps + Confidence)

Tién xr Iy & Chudn hoa vén ban

/ \

h 2

So khép nglr nghia So khép tir ving Can chinh phat &m
(Semantic Similarity - Cosine) (Lexical Overlap) (Alignment theo tir / am i)

S -

Téng hop didm sé
(Score Aggregation)

K&t qué danh gia
(Dibm + vi tri 18])

TTS mau chun
{Reference Pronunciation TTS)

h 2

Phan héi cho ngudi hoc
(Nghe lai &amp; luyén tap)

Hinh 2. 2: pipeline quy trinh danh gia phat am

Quy trinh dénh gi4 phét am tap trung vao viéc lugng hoa ky nang no6i thong qua co

ché so sanh doi chiéu da chiéu gitra dau vao ctia nguoi hoc va kich ban mau.

Qua trinh bat dau bﬁng viéc Thu thap va nhan dang. Khi nguoi hoc thue hién phat
am, tin hiéu 4m thanh duogc thu thap va giri dén mo hinh ASR [2] [3] [21]. Tai day, 4m
thanh duoc chuyén d6i thanh van ban (transcript) kém theo cac thong tin chi tiét vé moc

thoi gian (timestamp) cua ting tr va do tin cdy (confidence score).

Ban phién 4m nay sau d6 dugc dua vao quy trinh So khép va Cham diém. Hé théng
khong chi so sanh chudi ky tw don thuan ma sir dung thuat toan Cosine Similarity [38]
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dé danh gia do twong ddng vé mit ngit nghia (Semantic Similarity). Diéu nay cho phép
hé théng chép nhan cac cau tra 16i ¢ cach dién dat khac vdi van ban mau nhung van
dung vé ¥ nghia. Song song d6, cac chi sé trung lap tir vung (Lexical Overlap) [40] duoc

tinh toan dé ki€ém tra do chinh xac cua tur ngi.

Két qua tir qua trinh nay duogc tong hop dé dua ra diém sd cubi cing. Pong thoi,
hé thdng sir dung thong tin cin chinh (alignment) dé chi ra céc tir bi phat am sai hodc bo
sot, va kich hoat mé hinh TTS [20], dé cung cip 4m thanh mau gitp ngudi hoc thuc
hanh lai ngay lap tuec.

2.2.3 Thu thap va tao dir liéu

Dir liéu la thanh phﬁn trung tam trong thiét ké va van hanh hé théng hoc ngoai ngtr.
Qua trinh thu thap va tao dit liéu bao gdm nhiéu ngudn va phuong phap, trai rong trén
cac module: tir bai hoc 1y thuyét, k§ ning luyén tap, tir vung, dén hoi thoai nhap vai
(Roleplay). Dit lidu duoc chuan héa, gin nhan va luu trit ¢6 to chirc dé phuc vu nhiéu

muc ti€u: ca nhan hoda hoc tap, huén luyén mé hinh Al, va phan tich hanh vi ngudi hoc.

Bang 2. 1: Loai dit liéu trong hé tho”'ng

Loai dir li€u Mo ta

Bai hoc CAu trtc theo topic, cap d6 CEFR [50], c¢6

ti€u d€, nd1 dung bai, va muc ticu.

K¥ nang Bao gém cac dang luyén tdp nhu tric

nghiém, dién cho trong, noi, viét...

Cau hoi ba dang dinh dang: lya chon, sép Xép,
nghe-hiéu, phat am, v.v.

Tu vung Bao gém tir/cum tur, dinh nghia, vi du, am

thanh, loai tir, tag phan loai.

Hoi thoai Cac kich ban hdi thoai thuc té, gan vai tro

nhan vat va muc tiéu giao ti€p

Dt li€u nguoi dung Lich st hoc, cau tra 10i, 10i sai, tién do,

diém k¥ nang.

Tuong tac hoc tap Dit liéu hanh vi: thoi gian phan hoi, s6 1an

1ap lai, tuong tac vdi AL

Phuong phap thu thap dir li¢u:
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- Nhap liéu c6 kiém soat (curated input): St dung hé théng admin hoic cac API

dé nhdp ndi dung bai hoc, k¥ nang va kich ban hdi thoai

- Trich xuit tir tai nguyén san c6: Str dung céc tai nguyén cong cong (dit lidu
CEFR, tir dién md, kich ban hoi thoai mau) [17] dé st dung cho train Al
Roleplay

- Tu dong sinh ndi dung (semi-auto generation): Hé thong c6 thé tu sinh Lesson
cho timg Topic dua trén mau hodc Al (qua endpoint /auto-generate-lessons).
Vi Roleplay, c6 thé tao cau hoi warm-up, tir vung lién quan, hodc goi y 10i
thoai Al bang LLM [15], [16], [18].

- Ghi nhén tir ngudi hoc (user-generated): Hé thong luu lai twong tic that nhu
ciu tra 101, 131 sai, phat Am, nhat ky tra 16 cau hoi. D liéu nay 1a dau vao dé
phan tich tién d6 hoc va diéu chinh noi dung phu hop.

Chuan hoéa va nhiing ngit nghia (embedding) gdm toan bo dit liéu ngdn ngit déu

dugc chuin hoa va sinh vector embedding phuc vu:

- Tim kiém ngit nghia (semantic search) trong cac block hoi thoai doan tir

vung, hodc ngir canh tra 1o1.

- Panh gia ndi dung ngudi hoc sinh ra bang cach so sanh cau ndi voi cdu mau
gua cosine similarity.

- Goi y Al phu hop nglt canh thong qua RAG (retrieval-augmented
generation) [41] nhu v&i Gemini/Ollama [41], [44].

Gan nhén va kiém tra chit lugng: Dit liéu duoc gin tag theo chu dé, loai k¥ ning
va cdp d6 CEFR (A1-B2). Cac cau hoi, k¥ ning, kich ban déu duoc kiém duyét qua
workflow dé dam bao day du thong tin, phit hop d6 kho, ding chuan ngit phap/ngi canh.
Céc script va bo kiém dinh API cho phép kiém tra luot thoai va logic flow.
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2.3 Tién xir Iy va phan doan dir liéu

2.3.1 Tién xa Iy vin ban

Text Preprocessing & Embedding Pipeline

"
; Load RoleplayScenario & RoleplayBlock |

Y

i \.

| Zort by section -= order |

L r
|. Format "[section®#order] role: text” .I
", A

P .,
. Concatenate -= embedding_text |
" ! g

Y

.f- -'\.
Momialize (lowercase, NFKC,
trim, unify punctuation)

v

| Compuie SHA-256 = embedding_hash

Y
r'g Hash changed vs DB? j“}

| Mark dirty (embedding=NULL) | | Skip re-embed |
L A A A
" Batch embed (nomic-embed-text) |
M A

Y

: Store embedding + model + timestamp

Scenario/Blocks/

-

~,

"y

| L
F

@

Hinh 2. 3: So d6 hoat dong tién xir 1y va nhiing vin bén

Hé thong tién hanh tién xir Iy vin ban cho ndi dung kich ban trudc khi thuc hién
nhung embedding. Mdi kich ban dugc ciu thanh tir nhiéu khdi hoi thoai. Mdi khéi chta
cac thudc tinh nhu section (loai ndi dung, vi du: background, instruction, dialogue, ...),
order (thur tu trong loai ndi dung d6), role (vai nguoi ndi: gido vién, hoc vién A/B, ngudi
dan chuyén, v.v.) va text (ndi dung thoai). Trudc hét, hé thong phan doan kich ban thanh
cac khoi nhu vay dé dam bao ciu triic hoi thoai rd rang. Cac khéi duoc sap xép theo thir

tu uu tién dya trén loai ndi dung (section) va thir tu xuat hién (order). Nho do, cac phﬁn
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nhu Béi canh (background), Hudng dan (instruction) s& xuat hién trudc, sau d6 dén Doi

thoai (dialogue) theo dung trat tu logic cua kich ban.

Tiép theo, nd1 dung ctia toan bd kich ban dugc chuan hoa dinh dang va téng hop
thanh mot trudng van ban duy nhat goi 1a embedding_text. Qua trinh chuan hoa bao
gdm viéc loai bo khoang tring thira, ky tu xudng dong khong can thiét va ghép ndi cac
doan thoai theo dinh dang théng nhat. Cu thé, mdi khdi RoleplayBlock dugc chuyén

thanh mot dong vin ban theo mau:
"[<section>#<order>] <role>: <text>".

Vi dy, mgt khoi doi thoai c6 section “dialogue” thir tu 3, vai gido vién, ndi dung

"Hello class" s€ dugc dinh dang thanh:
"[dialogue#3] teacher: Hello class"

Tat ca cac dong nay duoc ghép lai theo ding trinh tu sip xép dé hinh thanh
embedding_text hoan chinh cta kich ban. Viéc chuan hoa vin ban trude khi embedding
gitip dam bao ndi dung dau vao cho mo hinh nhing 1 nhat quan, loai bé nhidu dinh

dang, va duy tri nglt canh (thong qua vi¢c ghi chu section va vai noi).

Sau khi c6 embedding_text, hé thdng tinh toan mot ham bam (SHA-256) dai dién
cho ndi dung nay. Muc dich ctia embedding hash nay la theo doi phién ban ndi dung da
nhing néu ngudi soan bai hoc chinh stra kich ban (thay ddi cau thoai, thém/bét khdi,
v.v.), ham bim méi s& khac vé6i gia tri cii luu trong co s& dit lidu. Khi d6, hé thdng danh
déu kich ban 13 “cin embedding lai” bang cach dit trudng embedding vé None (rdng)

va cip nhat embedding text va embedding_hash méi. Nhiam ty déng xac dinh cac dbi

2
AL,

turong “ban” (dirty) — tirc 1a ndi dung da thay ddi so v6i 1an nhing trude. Nhitng dbi

tugng nay s€ duoc dua vao pipeline nhing lai.

Quy trinh nhiing embedding sé& iy danh sach cac kich ban can xt 1y, mic dinh 1a
tat ca RoleplayScenario trong hé thong, sau d6 loc ra cac kich ban dirty (trir khi c6 yéu
cau nhiing tat ca thong qua tham sé force). Vi mdi kich ban du diéu kién, hé thong st
dung md hinh nhung duoc cdu hinh sidn d chuyén embedding text thanh vector
embedding. Quéd trinh ndy thuc hién theo 16 (batch) dé t6i wu hiéu sudt: céc
embedding_text dugc giri dén mo hinh theo timg nhém va thu vé cac vector tuong tng.
Sau khi nhan két qua, hé théng cap nhat tro lai tung ddi tuong kich ban voi vector
embedding méi, dong thoi ghi nhan tén moé hinh da dung va méc thoi gian cap nhat.
Quy trinh twong tu ciing 4p dung cho timg RoleplayBlock néu hé théng yéu cau nhing
vector cho cac khdi riéng 1é. Két qua ctia budc tién xir Iy van ban 1a mdi kich ban va
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moi khoi thoai déu c6 mot vector embedding dai di¢n cho ndi dung ctia n6, san sang cho
cac budc tim kiém va so khop ngir nghia sau nay.

2.3.2 Tién xa ly di liéu &m thanh

Audio -= Scoring Pipeline

-

I. Capture learner audio _|
S, iy
L Y

j ASR (Whisper) -= transcript
y.

v

| Mormalize transcript |

J——

| Embed transcript (same model) JI

|rf- * -\'

| Cosine vs expected vector |

P A

v
| Lexical score (token overlap / F1 / seq rafio) |

ﬁg Pass thresholds? %

o P
Advance idx; | Return expected_example + feedback
. Collect next Al lines A

.

-

l >
( Attach pron (score_overall, per-word) |
| for Ul feedback only |

b g

5

\=/

Hinh 2. 4: So d6 hoat dong ciia quy trinh tinh diém am thanh

Dbi voi dit liéu Am thanh, hé thong tip trung vao giong néi phan hoi tir nguoi hoc.
Khi nguoi hoc noi (phat 4m cau thoai), am thanh nay dugc thu va chuyén qua budc nhan
dang giong no6i dé lay ban phién am (transcript). Cu thé, hé thong sit dung mé hinh
Whisper (mot mé hinh nhan dang tiéng néi manh mé cia OpenAl) dé tu dong chuyén
am thanh thanh van ban [1], [2], [28]. Két qua 14 16i n6i ciia hoc vién duge chuyén thanh

cau chit, giup hé thong cé thé so sanh véi cau thoai mau mong doi trong kich ban.

Sau khi ¢6 transcript, hé théng thuc hién danh gid mic do khép gitra cau nguodi hoc

ndi va cau thoai mau. Viéc so sanh nay dugc thuc hién dya trén hai tiéu chi chinh:
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- Do tuong ddng ngit nghia, tinh bang cosine similarity gitta vector
embedding ctia ciu ngudi hoc va cau mau [38], [39], st dung cung mo hinh
embedding nhu Sentence-BERT [22].

- Do tuong déng tor vung (lexical), dugc tinh béng cic chi s6 nhu ti & tur
chung, F1-score, token overlap dua trén cac phuong phéap so khdp chudi va
NLP c¢6 dién [31]-[35].

Két qua tir hai chi s6 duoc két hop dé dua ra quyét dinh pass/fail. Mot s6 ngudng
dién hinh:

- Néu cosine similarity vuot 0.78 thi dugc xem la dat.
- Néu cosine hoi thdp nhung diém lexical cao hon 0.82 van c6 thé chip nhén.
- Néu lexical cuc cao (trén 0.88) du cosine thap van co thé dat.

Nguoc lai, néu ca hai chi sd déu thép, hé thé)ng s& danh dau luot nédi chua dat va
yéu cau thtr lai. Co ché két hop linh hoat hai tiéu chi dia trén embedding [22], cosine
[38], lexical metrics [31]-[35] gitip chAm diém cong bang va phu hop cho méi truong

hoc.

Ngoai transcript va cac diém so khop noi dung, hé théng con thu dit liéu vé phat
am (pron). Cac md-dun ASR hoic danh gia phat 4m cung cip céu trac dit liéu chira diém
téng quan, diém timg tlr, va chi tiét cac 161 4m vi. Tuy nhién, cac chi sb nay chi dung dé
phan hoi cho ngudi hoc, khong dung lam diém chidm chinh thirc. Viéc phan tach danh
gia nd1 dung (semantic + lexical) va danh gia phat am giip dam bao trong tam su pham:
wu tién néi dung y trude, sau d6 mai cai thién phat 4m chi tiét, theo hudng tiép can cua
cac nghién ctru vé danh gia k¥ ning néi EFL [1], [2], [3].

2.4 So sanh va lwa chon mo hinh Al

Pé dam bao hé thong dat duoc sy can bang t6i uu gitta hiéu nang, chi phi va kha
nang dap Gng thoi gian thuc, dé tai di tién hanh khao sat va so sanh cac mo hinh pho
bién hién nay trén bon tac vu chinh: Embedding, Sinh ngit (LLM), Nhan dang giong néi
(STT) va Tong hop giong néi (TTS).

2.4.1. Lua chon md hinh Embedding

Trong kién tric RAG [41], chat luong cua vector embedding quyét dinh d6 chinh

x4c cua viée truy xuat ngtr canh. D¢ tai da xem xét ba ing vién tiém nang:
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Bdng 2. 2: So sanh m6 hinh embedding

Mo hinh Loai hinh | Kich thuéc | Cira s6 ngir | Hiéu ning | Kha ning
Vector canh (MTEB) trién Khai

OpenAl Cloud API | 1536 chiéu | 8191 tokens | Rat cao Phu  thudc
text- (Tra phi) Internet
embedding-
3-small
all-MiniLM- | Local (M4 | 384 chiécu | 512 tokens | Trung binh | Chay tot trén
L6-v2 ngudn ma) CPU
nomic- Local (M4 | 768 chicu | 8192 tokens | Cao Chay tot trén
embed-text | ngudn mo) CPU/GPU

Heé thong lua chon nomic-embed-text:latest (trién khai qua Ollama [44]). M6 hinh
nay khic phuc dugc diém yéu vé d6 dai ngit canh cua cac mé hinh BERT truyén théng
(nhu MiniLM), dong thoi duy tri chat luong embedding 6n dinh twong tu cac md hinh
dua trén Sentence-BERT [22]. Kha nang trién khai cuc bd giap tiét kiém chi phi van
hanh va dam bao bao mat dir li€u.

2.4.2. Lwa chon m6 hinh LLM.

Déi voi tac vu dong vai (Roleplay) va sinh phan hdi trong méi trudng gido duc, hé

thng doi hoi mot mé hinh c6 su can bang hoan hao giita ba yéu to:
- Tbc dd suy luan (Inference Speed) dé dam bao hoi thoai thoi gian thue.
- Kha ning hiéu ngit canh dai (Long Context) dé ghi nhd toan bo lich st bai hoc
- Chi phi van hanh t6i wu.
Dé tai da tién hanh so sanh ba mo hinh dai dién cho cac xu hudng hién nay:

Bang 2. 3: So sanh cac mo hinh LLM cho tac vu Chat

cung/dién nang

o GPT-40 Llama 3.1 8B Gemini 2.5 Flash
Mo hinh
(OpenAl) (Local) (Google)
Toc do phan hoéi | Trung binh (~80 | Phu thudc phan Rat nhanh (>150
(Latency) tokens/s) cung (GPU) tokens/s)
_— \ Chi phi phan y
Chi phi van hanh | Cao Rat thap
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Cura s0 ngilr canh
128K tokens 128K tokens 1M+ tokens
(Context)
Kha nang T _ Han ché (Can Xuat sac (Native
i Xuat sac (Native) o L
Multimodal module riéng) Audio/Video)

Hé thong sir dung mo hinh Gemini 2.5 Flash [18] voi do tré thap nhat (Lowest
Latency): Trong tmg dung luyén giao tiép, viéc phan hoi tirc thi 1a yéu t6 séng con dé
duy tri cadm gidc "hdi thoai ty nhién". Gemini 2.5 Flash dugc thiét ké t8i wu cho
throughput cao, gitp giam thoi gian chd doi (Time to First Token - TTET) xudng mirc
tdi thiéu. Cira s6 nglr canh vuot troi: Voi kha nang xu Iy hon 1 tri¢u tokens, hé¢ théng co
thé nap toan bo kich ban, tir vung, va lich st hoi thoai dai cua ngudi hoc vao ngir canh
ma khong cin ap dung cac k¥ thuat cit got (truncation) phirc tap, giup Al "nhd" bai hoc
t6t hon hin Llama 3 [26] hay GPT-40 [16]. Hiéu qua chi phi: So voi GPT-40, Gemini
2.5 Flash cung cip chat lugng sinh ngit du tét cho mirc d6 CEFR A1-B2 [50] véi mirc
chi phi chi bing mdt phan nho, cho phép mé rong quy mé ngudi dung 16n ma khong
gap ap luc vé ngan sach.

2.5 Thuat toan va ky thuat
2.5.1 Panh gia phat dm

Danh gi4 phat 4m 13 mot thanh phan quan trong trong hé théng hoc ngoai ngit tich
hop AL cho phép hé théng xac dinh mirc d6 chinh x4c, ti nhién va rd rang cua 16i noi
s0 v6i cAu mau. Cac phuong phap danh gia hién nay thudng két hop nhiéu ki thuat NLP
va ASR nhu cosine similarity, lexical similarity, dynamic alignment va WER/CER dé
tao diém sb tong hop phan anh toan dién chét lvong phat am [21], [28], [35].

Ngoai Cosine similarity dugc trinh bay trong cong thie (1.2) (1.9) 1a phép do
thuong dung trong xir Iy ngdn ngi ty nhién dé danh gia muc do twong dong gitra hai cau
hoic doan vin, dugc biéu dién bang vector ngir nghia [22], [38], [39].
2.5.1.1 SequenceMatcher

2-M
Ratio = T (2.1)

Véi M 1a sb lugng phan tir khop va T 1a tong s6 phan tir.

Phuong phéap nay hitu ich trong béi canh danh gia phat 4m khi mot s6 16i nho (vi
du kéo dai m, thiéu 4m cubi) 1am Whisper thay doi mot phan ky tu [28], [35].
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2.5.1.2 Po do twong dong tir vieng — F1 Score

D¢ danh gid mtrc do trung khdp tir vung gitra cau ngudi hoc nodi va cau mau, ta st

dung F1-score dua trén Precision va Recall [54] vdi cong thire:

Precision = 141 B] (2.2)
|B|
Recall = 140 B (2.3)
|4l
F, = 2 - Precision - Recall 2.4

Precision + Recall
Trong do6:

- A: tap hop céac token (tir) clia cAu mau.

B: tap hop céc token trong cau ndi cua nguodi hoc.

- |A n B|: s6 luong token trung nhau giira A va B.

- Fy: trung binh diéu hoa giita Precision va Recall.
2.5.1.3 Loc Két Qua Tét Dya Trén Nguong Kép

Hé thdng str dung ngudng kép dé xac dinh nguoi hoc di dat hay chua dya trén
Cosine va Lexical Similarity [38], [39]:

Biéu thurc diéu kién hop 18:

(Cosine > 0.78)
Pat & < (Cosine = 0.72 A Lexical > 0.82) (2.5)
(Lexical > 0.88)

2.5.1.4 Word Error Rate va Character Error Rate

Trong cac hé théng nhan dién giong néi (STT — Speech to Text), d6 chinh x4c dugc
danh gia bang hai chi s6 pho bién 12 Word Error Rate (WER) va Character Error Rate
(CER). Pay la cac phép do khoang cach chinh sira (edit distance) giita cau gdc va ciu
duoc nhan dang [30], [35].

Cong thuc WER:

S+D+1
WER = ——— (2.6)

Trong do:
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- S: sd tir sai (substitutions) — bi nhan nham thanh tir khac.

D: s6 tir bi thiéu (deletions) — tir goc khong duoc nhén ra.

I: s6 tir thira (insertions) — hé thong nhan sai thém tir khong ton tai.

- N: tong sb tir trong cdu goc (reference).

WER thé hién ty 1& sai 1éch & mirc tir. Gid tri cang thap thi d6 chinh x4c cang cao.

Mitc WER chép nhéan duoc tiy thudc tmg dung, thudng < 20% véi cac hé thong manh.
Cong thirc CER :

Se+ D, +1
CERz% (2.7)

c
- S.: S ky tu bi thay thé sai (Substitutions).
- D,: S6 ky tu bi x6a (Deletions).
- I.: S6 ky tu bi chén thira (Insertions).
- N,: Tong s ky tu trong vin ban gc (Number of characters).
2.5.2 Tim kiém ngiz liéu bang vector
Tim doan van phu hop tur kho dit li€u dua trén truy van cua nguoi hoc dugc mo
hinh héa bang truy van vector.

arg max; cos(q, E) (2.8)

Trong d6 v6i g 1a vector cau hoi va E la céac vector tai liéu.
2.5.3 Uu tién goi y dwa trén treng so

Khi dé xuét bai luyén hoic k¥ nang tiép theo, hé théng ap dung phuong phép xép
hang heuristic [51], [58].

Trong d6 M ty 1& 16i ctia ngudi hoc & ki nang nay , T sd ngay ké tir 1an gan nhat
luyén k¥ ning d6 va D d6 khé cia ki nang. wy, w,, ws cic trong s6 do hé théng dicu
chinh dé t6i wu hoa khuyén nghi. Heuristic scoring thudng dugc két hop voi spaced
repetition theo dudng cong quén lang [51], [59].

2.5.4 Ddnh gida mé hinh goiy

Hé thong goi ¥ bai hoc ¢4 nhan héa dugc xdy dung dya trén kién tric lai (Hybrid
Approach), két hop giita M6 hinh Hoc may (Machine Learning) dé du doan kha ning
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hoan thanh bai hoc va Thuét toan Heuristic dé toi vu héa 16 trinh hoc theo phuong phap
1ap lai ngat quing (Spaced Repetition) [52], [58].

2.5.4.1 M6 hinh du doan kha nang hoan thanh

Mo hinh du doan kha ning hoan thanh (Completion Prediction Model) Hé thong
st dung thuat toan Gradient Boosting Classifier (GBM). Day 1a mgt k¥ thuat hoc may
t6 hop (ensemble learning), xdy duyng mot mé hinh dy doan manh tir tip hop cac mod
hinh yéu thudng 13 cay quyét dinh c6 do sau thap. M6 hinh du doan xac suat ngudi hoc
c6 thé hoan thanh bai hoc, ky hiéu:

P(y=11X)

Trong d6 dau vao (Features) mé hinh duoc huin luyén dua trén cac dic trung hanh

vi hoc tap X duogc trich xut tir lich st nguodi dung:
- X;: Ty 18 16i (Mistake Rate).
- X,: Tong s6 luot twong tac (Interaction Count ).
- X5 Diém trung binh (Average Score).

-y €{0,1} la nhan thyc té (y = 1 twong tng v4i ngudi hoc hoan thanh bai
hoc, y = 0 néu khong hoan thanh).

2.5.4.2 Ham muc tiéu cua mo hinh

Gradient Boosting toi wu ham mat mat Logarithmic Loss trén toan bo tap dir liéu.

Ham mat mat duoc dinh nghia nhu sau:
L(y,p) = —[ylog(p) + (1 — y)log(1 — p)] (2.10)
Trong d6 p 1a xac suat du doan ciia md hinh.

Muc tiéu 13 tim bd tham s6 toi wu:
. .1 @
0" = arg mne Zi- 1L(Yi: pe(xi)) (2.11)
2.5.4.3 Thudt todn xép hang wu tién

Thuat toan xép hang uu tién (Heuristic Ranking Strategy) Két qua dy doan ctia mo
hinh ML Sau khi md hinh du doan xac suat hoan thanhp = P(y = 1 | X) duoc két hop
véi thuat toan xép hang dua trén luat (Rule-based) dé dam bao yéu té su pham. Diém
wu tién Score cua mot bai hoc i duoc tinh theo cong thirc tuyén tinh cé trong so:

Score = Wurg * Utime Tt Weppr - Perror + Wprof * Gprof + Wyec Grecency (212)
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Trong do:
Uyime: D0 khan cip theo thoi gian (Review Urgency).
P,ror: Ap luc tir 16i sai (Error Pressure).
Gprof: Khoang cach dén muc thanh thao (Proficiency Gap).
Grecency PO mai cua viéc luyén tap (Recency Gap).
- w: Céc trong sb tuong tmg.

Chién lugc heuristic nay dugc thiét ké dua trén cac nghién cuu vé hanh vi hoc tap
va co ché tao dong lyc trong hé théng e-learning [23], cling nhu nguyén 1y ctia Spaced
Repetition duoc trinh bay trong 1y thuyét dudng cong quén lang ciia Ebbinghaus [59].
Viéc két hop kha ning du doan ctia mé hinh GBM véi quy tic xép hang heuristic cho
phép hé théng xay dung 16 trinh hoc ca nhan hoa, dang thoi diém va phu hop nang luc
nguoi hoc.

2.6 Két qua thuc nghiém

Céc thuc nghiém trong muc ndy nhim dénh gia hiéu ning va chit lugng cua hai

mo-dun quan trong trong hé théng hoc phat am va hé goi ¥:
2.6.1 Thuc nghiém mé hinh chuyén van bdn thanh gigng noi

Phan phéi thai gian phan héi TTS (ms)

20.0

17.5 4

15.0 4

12.5 A

S6 mau

10.0 4

7.5 4

5.0 A

2.5

= T
4000 5000 6000 7000 8000 9000
Thai gian (ms)

0.0

Hinh 2. 5: Biéu do dé tré TTS

Biéu d6 thé hién sy phan bd thoi gian phan hoéi ciia mo-dun TTS khi sinh giong noi
tir 100 cau trong tap dir liéu thyc nghiém. Pa s cac mau c6 do tré nam trong khoang
4.5-5.5 gidy, trong khi phan dudi bén phai (right tail) xuat hién mot s6 mau c6 do tré
cao hon, 1én dén 7-9 gidy. Két qua nay cho thay:
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- Piper TTS duy tri do tré 6n dinh & mtic 4-6 gidy voi phan 16n cau.

- Nhiing diém c6 d¢ tré cao xuat hién khi van ban dai hon hodc mo-dun phai
xu 1y thém (vi du: spell-out ky tu, luu file cham, hé théng co it CPU ranh).

- Phén phdi léch phai (right-skewed) 1 dic trung phd bién trong bai toan
TTS, dac biét khi chay trén CPU theo dang real-time synthesis.

Do tré trung binh ¢ muc thip gitp hé théng dam bao kha ning phan hdi nhanh

trong bai luyén phat am va hdi thoai.
2.6.2. Thuc nghiém mo hinh chdm diém phat am

Bang 2. A: D¢ tré theo timg mé hinh Whisper

Whisper model | CPU thai gian (avg) Ghi cha

tiny.en 700-900 ms Nhanh nhat nhung d6 chinh xac thap hon

base 1.9-2.4s T6i wu nhat cho hé thong

small 5-8s Chinh x4c hon nhung chim dang ké

medium 20-40s Khoéng phu hop cho real-time khi khdng co
GPU

Thuc nghiém st dung 100 tép 4m thanh dau tién cua tap LibriSpeech ASR (split:
other/test), dinh dang FLAC 16kHz. Tin hi¢u dau vao duogc chuin héa béng FFMPEG
dé dam bao dong nhat trude khi dua vao mé hinh. Whisper thuc hién nhén dang tiéng
no6i va sinh vin ban du doan kém logits, 1a nén tang dé hé thong tién hanh so khép voi
cdu mau. Qua trinh alignment dong (dynamic programming) duoc st dung dé xac dinh
16i thay thé, thiéu, thira, tir d6 tinh cac chi s6 WER va CER theo cong thirc (2.6) (2.7).
Bén canh muc d6 khép tir vung, hé théng con danh gia trung binh confidence, thdi lugng
doc va toc d6 doc (syllables per second), cho phép mé hinh cham diém khong chi dya
vao 16i tir vung ma con duya trén do rd rang va tinh ty nhién ctia phat am. Piém cudi
cung (score_overall) dugc tinh trén thang 0—-100 dua trén to hop co trong sd cac dic

trung nay.
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Phan bd diém cham phat am (score_overall)

25 A

20

15 1

S8 cau

10 4

Score overall

Hinh 2. 6: Biéu do phdn phéi diém tong

Phan phdi diém tong ctia 100 mau. Phan 16n miu tap trung trong khoang 70-85
diém, phan 4nh kha ning nhan dang tot cia Whisper-base trén dit liéu c6 chat luong cao.
Nhitng mau c6 diém thap chii yéu xudt phat tir tin hiéu mo, nhidu, hodc phat 4m khong
rd rang, khién mé hinh gip kho khin trong viéc xac dinh chinh xac chudi 4m vi. Phan
phéi diém nay phu hop v6i nhan dinh chung trong cac nghién ctiru vé ASR trén dit liéu
chuén hoa [2], [3], [21], [28].

WER, CER va Score overall trung binh trén tap thir nghiém
73.94

70

60

50 ~

40

30 ~

Gia tri trung binh

wer cer score_overall

Hinh 2. 7: Biéu do gid tri trung binh WER va CER

Trinh bay gié tri trung binh cia WER, CER va score _overall. WER trung binh dat
12.97% va CER dat 7.39%, cho thdy do sai 1éch thap trén tap dit liéu kiém thir. Diém
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trung binh dat 73.94, phan anh su két hop hop 1y giira cac dic trung am hoc va ngon
ngti, thay vi chi dya vao s6 15i nhan dang.

M6i quan hé gilra WER va diém chadm phat am

90 +

80 4

70 4

60 - ¢ [ 4 *

Score overall

30 4

40 -

30 4

T
0 10 20 30 40 50 60 70 80
WER

Hinh 2. 8: Biéu do méi quan hé giita WER va diém phdt am

Moi twong quan nghich rd rét: WER cang thip, diém chidm phat 4m cang cao, va
diém giam dan khi WER ting. Cac mau c6 WER vuot 40-60% thuong c6 diém dudi
50, cho thdy hé thong nhin dang kho téi tao chinh x4c ndi dung ngudi ndi. Tuy vy, mot
s6 diém ngoai 1¢ van xuét hién do m6 hinh danh gia thém céc yéu td khac nhu toc do
no6i bat thuong, do dai nguyén am, hodc confidence thip ¢ nhimng doan khé nghe. Diéu
nay ching minh hé thdng chdm diém khéng phu thudc duy nhit vao sai sé nhin dang

ma str dung bo tiéu chi da chiéu dé danh gia tong quan chit lvgng phat am.
2.6.3 Thuc nghigm hé ngei y

Qua trinh thuc nghiém duoc tién hanh nham kiém ching kha nang hoat dong ctua
kién tric lai (Hybrid Architecture) trong viéc dua ra cac goi ¥ bai hoc phu hop. Thuc
nghiém dugc chia thanh hai giai doan: (1) Panh gid d6 chinh x4c ciia m6 hinh dy doan
kha ning hoan thanh (Gradient Boosting) va (2) Kiém thtr logic xép hang dua trén luat
(Heuristic Ranking) véi céc kich ban nguoi dung gia dinh.

Dir liéu dau vao thuc nghiém dugc tién hanh trén bo dit liéu mau gom 500 ban ghi

(N = 500) chia theo ti 1¢ 80% train va 20% validation, mo phong lich sir hoc tap cua
nguoi dung.
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Hinh 2. 9 : a, Biéu do P chinh xdc phdn logi. b, Biéu do Precision-Recall

Su tin cay cia mo hinh dugc khéng dinh qua céc chi s6 do luong ti€u chuan. Trén
duong cong ROC (Receiver Operating Characteristic) hinh 1.13a, m6 hinh dat dién tich
dudi dudng cong (AUC) 1a 0.872, phan anh kha ning phan tach tot giita hai 16p ngudi
dung "Hoan thanh" va "Khong dat". Dic biét, biéu d6 Precision-Recall hinh 1.13b ghi
nhan chi s6 Average Precision (AP) 1én t&i 0.941. Két qua nay cho thidy mé hinh duy tri
dugc d6 chuan xac (Precision) rat cao ngay ca khi do phu (Recall) ting 1én, dong nghia
v6i viée hé théng co6 thé nhan dién chinh x4c hau hét cic ngudi dung tiém ning s& hoan
thanh bai hoc ma it khi dua ra bao dong gia. Su két hop giita kha ning phan loai dut
khoat va do chinh x4c cao tao nén tang viing chic dé hé thong goi ¥ dua ra cac chién

luge hoc tap phu hop (nhu "Thir thach" hodc "On tap") & giai doan xép hang tiép theo.

Phén phdi xac suat du dodn

30

S lugng

20 A

10

0.0 0.2 0.4

0.6 0.8 1.0
¥ac suat (0=Rat, 1=Dau)

Hinh 2. 10: Biéu do phdn phoi xdc xudt di dodn
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Két qua thuyc nghiém trén tap dir liéu kiém thir cho thdy mo hinh Gradient Boosting
dat hi€u nang cao va c6 kha nang dua ra cac quyét dinh dat khoat. Cu thé, biéu dd phan
phdi x4c sudt dy doan thé hién moét xu hudng phan cuc rd rét (bimodal distribution).
Phén 16n cac du doan cia md hinh tap trung ¢ hai ngudng xac sudt cuc tri: nhom cod
nguy co rdt cao tap trung ¢ khoang dudi 0.2 va nhom cé kha nang hoan thanh muc tiéu
tap trung day dic ¢ ngudng trén 0.9. Pang chu ¥, ving "khong chéc chin" (khoang xéac
suit 0.4 - 0.6) chtra rat it diém dir liéu, chirng to cac dac trung dau vao co tinh phan loai

manh, gitp mo hinh hiém khi roi vao trang thai ludng Iy khi phén 16p.
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CHUONG 3: PHAN TiCH THIET KE HE THONG

3.1 Xac dinh yéu cau

Nghién ctru quy trinh va ludng hoat dong cua hé thong: Tién hanh phén tich va

nghién clru cac quy trinh hoat dong co ban ciia mot hé théng hd trg hoc ngoai ngit truc

tuyén tich hop tri tué nhan tao, bao gdm: ding ky tai khoan, lira chon ngén ngir, tham

gia 10 trinh hoc (theo chu dé, bai hoc, k¥ nang), luyén phat am, luyén hoi thoai, 6n tap

tir vung, theo ddi tién do va nhan goi ¥ hoc tip c4 nhan héa. Viéc nghién ctru nay giup

dam bao hiéu 10 cau tric tong thé, cach thirc van hanh va cac yéu cau chuc nang, phi

churc nang can thiét ciia hé thong.

Nghién ctru nhu cau va yéu cau nguoi dung: Tim hiéu nhu cau ctia hai nhom nguoi

dung chinh 1a ngudi hoc va quan tri vién h¢ thong dé1 vo1 mot nén tdng hoc ngoai ngir

tich hop tri tu¢ nhan tao, nham nang cao hi¢u qua tu hoc va t8i wu van hanh hé théng:

Nguoi hoc cAn mot moi truong hoc ngoai ngtr linh hoat, ¢6 10 trinh 6 rang,
nhiéu dang bai luyén nghe — n6i — doc — viét, hién thi 13i sai va goi ¥ noi
dung 6n tap phu hop.

Admin can cong cu dé quan 1y nguoi dung, quan 1y ndi dung hoc (ngdn ngi,
chu dé, bai hoc, ky nang, tor vung, kich ban hoi thoai), gidm sat hoat dong

hoc tap va cAu hinh cic md hinh AL

Xay dung cac chirc nang tur yéu cau nguoi dung: Tt nhu cau cuia nguoi hoc va

admin, hé thong dugc xay dung véi cac nhom chirc nang chinh sau:

Lo trinh hoc va khoéa hoc ngoai nglr: Xay dung 10 trinh hoc theo ngén ngix
va cap do (A1-C2), t6 chirc ndi dung theo chu dé — bai hoc — ki nang. Nguoi
hoc ¢6 thé ding ky ngdn ngit mudn hoc, truy cap tai lidu, thuc hién bai tap

va dugc hé théng ghi nhan tién do, diém sb va thoi gian hoc.

Bai hoc va k¥ ning (Lesson — Skill): Thiét ké cac bai hoc v&i nhiéu dang ki
nang: nghe (listening), noi (speaking), doc (reading), viét (writing), tir vung
(vocabulary), ngit phap (grammar) va cic dang bai tap tric nghiém/ghép
ddi/dién khuyét/sip xép cau,... Hé théng cham diém tu dong, cip nhat tién

do k¥ nang va xac dinh diém manh — yéu cua nguoi hoc.
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- Cung cap chirc ning luyén phat 4m, trong d6 nguoi hoc: Nghe cau/tlr mau
bang dich vu tong hop giong n6i. Ghi 4m giong néi ctia minh, hé thdng ding
nhan dang giong néi va moé hinh danh gia phat 4m dé so sanh voi phat am

chuan. Nhan diém s6, nhan dién 161 phat am, gogi y cai thién.

- On tap tir viung v6i lap lai ngit quang: Quan 1y danh sach tir vung di hoc
ctia nguoi dung, ap dung thuat toan lip lai ngit quing dé xac dinh thoi diém
on tap tiép theo. Nguoi hoc nhan danh sach tir can on trong ngdy, lam bai
kiém tra nhanh, hé thong cap nhat mirc d6 ghi nhé cta timg tir va diéu chinh

lich 6n tuong ng.

- Luyén hdi thoai v&i Al: Cho phép ngudi hoc tham gia cac kich ban hoi thoai
theo bdi canh thuc té (nha hang, khach san, hoi duong, phong van, cl).
Nguoi hoe cé thé tuong tac voi1 Al bé“mg van ban hodc giong noi, hé théng
danh gia mirc d6 hoan thanh hoi thoai, gop ¥ vé tir vung, ngit phap va do tu
nhién.

- Cong cu tim kiém ndi dung hoc: Xay dung cong cu tim kiém nang cao cho
phép ngudi hoc tim bai hoc, ki ning, tir vung, kich ban hoi thoai theo nhiéu

ti€u chi ngon ngtr, cap do, chu dé, tr khoa,...

- Théng bao va nhic nhé hoc tdp: Cho phép hé thdng giri théng bao téi ngudi
hoc: nhéc lich hoc, nhic 6n tir vung dén han, thong bao hoan thanh bai hoc,
dat huy hiéu mdi, cap nhat bang Xép hang, hoac thong tin vé su kién, tinh
nang moi.

- Gamification va tuong tac xa hoi: Tich hop cac yéu t6 game héa nhu XP,
huy hiéu (badge), bang xép hang, ban bé dé ting dong luc hoc tap, khuyén

khich hoc lién tuc va tao méi truong thi dua gitra cac nguoi hoc.
3.2 Phan tich yéu cau
3.2.1. Phia nguwoi hoc

- Ping ky va dang nhap hé thong: Nguoi hoc tao tai khoan va dang nhap vao
hé théng bang email va mat khau (hodc cac phuong thirc xac thuc khéac). Hé
théng can hd tro xac thuc an toan, cho phép ngudi hoc ddi mat khau, khoi
phuc mat khau khi can thiét.

Sinh vién thyc hién: Bui Qiy Viét  Hudng dan: TS. Nguyén Ning Hung Van 58



Xay dung hé thong hoc ngoai ngir tich hop tri tué nhan tao

Nguoi hoc ¢6 thé chon ngdn ngit va 16 trinh hoc: Xem danh sach cac ngdn
nglr dugc hd tro. bang ky mot hoac nhiéu ngon ngir mudn hoc. Xem 19 trinh

hoc theo cp d6 va cac chii dé tuong tmg.

Xem va tham gia bai hoc/ky nang: Nguoi hoc c¢6 thé tim kiém, duyét va
tham gia cac bai hoc/ky nang trong 16 trinh. Xem mo ta bai hoc, muc tiéu,
thot lugng, cép dd. Thuc hién cac dang bai tap (tréc nghiém, ghép doi, dién
khuyét, sép xép cau, nghe hiéu, doc hiéu, viét,.. .). Sau khi hoan thanh, h¢
théng ty dong chidm diém, cong XP va cap nhat trang thai hoan thanh cua

bai hoc.

On tap tir vung: Nguoi hoc duge cung cip danh sach tir ving cin 6n trong
ngay theo lich 6n do thuit toan lip lai ngit quing quyét dinh: Thuc hién cac
bai 6n tap nhanh (flashcard, tric nghiém, dién nghia,...). Mdi cau tra 15i
duoc hé théng ghi nhan (dtng/sai, mic d6 d&/kho) dé tinh toan thoi diém

on tiép theo, dam bao t6i wu hoa kha ning ghi nhd.

Luyén phat am va hoi thoai: Nguoi hoc chon cau/tir vung, kich ban roleplay
theo chui d&, bdi canh, cip do can luyén. Hé thong phat audio miu, ngudi
hoc nghe va ghi 4m lai. Hé théng sir dung STT va mé hinh danh gia phat
am dé phan tich phan ghi 4m, so sanh v&i chudn, tra vé diém sb va goi ¥
chinh stra. Lich sir luyén phat 4m va 131 phat 4m duoc luu dé phuc vu phan
tich va goi y luyén tap sau nay. bdi vai ché do luyén tap hoi thoai Al sinh
cAu tra 101 ty nhién bam sat theo chu dé.

Hé thong hién thi cac théng ké nhu: tong XP, sb k¥ ning dd hoan thanh, k§
nang con yéu, biéu d6 XP theo ngay/tuan.

Tham gia bang xép hang va nhan thong bao: Xem bang xép hang theo ban
bé, theo ngdn ngir, theo tuan hodc thang. Nhan thong bao vé bai tap moi,

nhac nhé hoc, di€m so, huy hi€u mdéi,161 moi két ban su kién trong h¢ thong.

3.2.2. Phia qudn tri vién

Quan 1y nguoi dung hé théng: cho phép thuc hién day du cac nghiép vu
quan 1y va van hanh nén tang. Admin c6 thé quan 1y ngudi dung thong qua
viéc xem danh sach tai khoan, tim kiém theo email, tén hodc trang thai hoat
dong, dong thoi c6 quyén khoa hoic md khoa tai khoan trong trudng hop
ngudi dung vi pham chinh sach st dung hé thong. Bén canh do, hé thong hd
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trg chtic nang phan quyén linh, bao dam mdi nhém ngudi dung chi dugc

phép stir dung céc chirc nang phu hop vai vai tro cia minh.

- Quan Iy ndi dung hoc tap: admin c6 thé thyc hién day du cac thao tic CRUD,
bao gém tao mdi, xem chi tiét, cap nhat va xoda cac ddi tuong nhu ngdn ngt,
chu dé, bai hoc, ky nang, cau hoi, cau tra 101, tir vung, vi du minh hoa, kich
ban hoi thoai va cac tép 4m thanh miu. Mdi ndi dung c6 thé dugc gin cip
d6 kho (A1-C2), gin tag va cac thong tin metadata nhu ngir canh, tinh
huéng sir dung, gitp viéc tim kiém, phan loai va tai st dung ndi dung tré
nén dé dang va c6 hé thong. O muc k¥ thuat, quan tri vién con c6 thé ciu
hinh va cap nhat cac mo hinh tri tu€ nhan tao nhu STT, TTS, mo hinh goi y
hay mé hinh chidm diém (lya chon phién béan, diéu chinh mét s tham sb co
ban dugc cho phép), dong thoi gidm sat trang thai hoat dong cua cac dich

vu Al (online/offline), theo ddi log 161 va hiéu ning dé kip thoi xir 1y su ¢b.

- Giam sat hoat dong hoc tap: Xem thdng ké tong thé, sé ngudi hoc, sb phién
hoc, s6 bai hoan thanh, ty 1¢ str dung cac chiic nang Al (luyén phat am,
roleplay, on tir,...). Theo ddi cac chi s6 quan trong hd trg diéu chinh noi
dung, cau hinh hodc mo rong tai nguyén (may  chu, dich vu Al).

- Quan 1y hé thdng gamification va théng bao: Cau hinh cac loai huy hiéu
(badge), diéu kién dat, co ché cong XP, quy tic streak. C4u hinh mau thong

bao, lich gui thong bao tu dong (nhéc hoc, nhic 6n tir, sy kién dic biét).
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3.3 M6 hinh héa yéu ciu

3.3.1 So dé usecase tong quat

i__

Hoc vién|

o)

Nhén gei ¥ hee, ca
nhan héa

Ghi danh ngdn ngl

Lam bai hoc

Luyén ki nang, tlr
wing

am

Bang xép hang, ban
bé, su kién

Xem tién dd & théng
ké

uyén hii thoai, phaty

@
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e imeeeieaaaaas .. Qudn Iy version,
H training maodel
<<include>>
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... <<include>> .
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Cudn ly md hinh Al

Xem théng ké bdo

Cuan Iy tai khoan

néng, tir vung

roleplay

14n hudn luyén

cho

3.3.2 Chure nang luyén hgi thogi, phat am

Hoc vién

luyén héi thoai, phat am

<<include>>""

chdm diém

phat m&u phat am

Hinh 3. 1: So d6 usecase tong qudt

<<include>>
sinh phat &m méu

<<include>;'
WER/CER

Hinh 3. 2: So d6 usecase chirc nang hoi thoai

A

Quan trj vién

Al
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Bang 3. 1: M6 ta usecase luyén hoi thoai

Tén usecase Hoi thoai

Tac nhan Hoc vién

Piéu kién dau | Hoc vién da dang nhap hé théng.HQc vién da chon ngdn nglr va bai
Vao hoc/kich ban ¢6 hd trg luyén hoi thoai, phat am. Thiét bi c6 micro hoat
dong, trinh duyét/tmg dung d cap quyén ghi am. Dich vu Al dang sin
sang.

Két qua dau ra Hé théng hién thi dugc cac tir/cum tir sai, diém phat am téng thé va

goi ¥ chinh sira cho hoc vién. Cép nhat théng ké k¥ niang néi/phat 4m
va XP

Mo ta Chure nang cho phép hoc vién luyén noi theo cau thoai hoac tir/cym tir
cho trudc. Hé théng phat mau phat am bé“mg Al hoc vién ghi am lai,
Al chdm diém chit lwong phat 4m va hién thi cac tir phat 4m sai dé hoc

vién stra va luyén lai.

Luong xuir ly| 1. Hoc vién mé chat roleplay hoic hoc trong bai hoc. Chon kich ban

chinh mudn luyén.

2. Hé thdng tai noi dung can luyén. Liy danh sach cau thoai hodc
tu/cum tir trong rng voi ngtt canh da chon.

3. Phat mau phéat am. Hé thng giri vin ban cau/tir hién tai sang dich
vu AI TTS. Al sinh audio mau va hé thdng phat cho hoc vién nghe.

4. Ghi am phat &m cua hoc vién. Hoc vién bam nat “Ghi 4m” va doc
lai cau/tir theo mau. Hé théng thu am va luu tam file audio.

5. Hé thong giri audio ctia hoc vién cung cau chuan sang Al dé cham
diém. Hé thong nhan két qua va luu thainh mot ban ghi 1an thir.

6. Hién thi tir sai, diém tong, highlight cac tir/cum tir duoc phat hién
1a sai hodc chua chuan.

7. Lap lai hoac chuyén sang cu tiép theo. Hoc vién luyén lai cau hién
tai (quay lai buéc 3-6), hodc chuyén sang cau/cum tir tiép theo
trong kich ban hoi thoai.

8. Két thuc phién luyén
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How via [Giao dién FE Hé théng ICE[L‘ (TT:
oCc y\en

| 1. Chon chat roleplay / bai hoc,
| chon Kich ban muén luyén

2. Yéu cAu noi dung luyén phat am
cho kich ban da chon

3. Léy danh sach cau thoai / tir can luyén

4. Tra danh sach cdu thoai / tir

5. Tra néi dung luyén (cau, id, ngén ngi®

6. Hién thj cau dau tién,
niit "Nghe mau”, "Ghi 4m"

Dich vy Al

S + ASR/Scoring)

35 Tra dir liéu téng hop
<

36. Tra két qua tbng két
(XP, diém trung binh, sé cau da luyén,...)

37. Hién thi tom tat phién luyén

Hinh 3. 3: Biéu dé tudan tw chirc nang hoi thoai

.
100 '
I
]
I \
| 1 8. Y&u cAu phat mau phat am
| ! cho cau hién tai
>
I !
! ! 9. Kiém tra & c6 audio méu
| ' cho c4u nay hay chua
I !
| | alt D4 c6 audio mau] T
| | 10a. Tra thong tin file audio méu |
| : [Chira e audic mau] T
| i 10b. Gii vén ban + ngén ngdr |
i ! dé sinh &m thanh mau (TTS) !
| | 11b. Tra 4m thanh mau |
i i 1
i | 12b. Luu théng tin audio méu |
! ' gan voi caulprompt - !
I I > |
I ! -
| \.._13. GUi audio mau cho giao dign |
I - I
| 14. Phat mau phat am , i
| cho hoc vién nghe ' |
h i I
| 15. Nhén "Ghi am” va doc lai cau | |
e E—
i i I
| 1 16. Thu am t& micro, |
I __tgo file audio tam I
| : |
| 1 17. Gi¥i audio cda hoc vién |
! ! kém dinh danh cau/prompt - !
i i i i i
! ! 18. Lay van ban chuan !
| H cla céu/prompt i
I I I
! ! 19. Tra vén ban chuén !
I i _ I
i ' 20. Gii audio + van ban chuan i
| H dé& nhan dang & cham diém -
I I |
! ! 21. Tra két qua nhan dang, !
| ' diém tong, diém tirng tur, |
| 1 WER/CER, danh sach tir sai |
| i
| | 22. Lwu ban ghi Ian thir |
| ' (user, cau, diem, WER/CER, tir sai,...) |
| i 23. Xéc nhén luu i
I ! I
| | 24.Tra két qua cham diém |
! ! (diém téng, WER/CER, tirfcum tu !
. . !
| 25. Hién thj diém, i !
| highlight tir/cum tir sai, \ |
| feedback chi tiet | |
alt [Hoc vién luyén lai cau hién tai] |
| 26a. Chon "Luyén la N |
l | I
| 27a. Gilr nguyén cau hién tai H |
! (quay lai buge 7 hoac 15) 1 |
" | I
[Hoc vién chlyén sang Al ti : N !
! 26b. Chon "Cau liép theo" ! :
| 1 27b. Thong béo chuyén cau, |
| H cdp nhat tién dé tam |
I ! I
! ' 28b. Cap nhét théng ké tam !
| . cho cu vira luyén |
I I I
: : ', 29b. Xac nhan cap nhat :
I I I
! 1 30b. Tra ndi dung cau tiép theo !
3‘ 31b. Hién thi cau tiép theo E 3
n n .
| R | |
' 32. Chen "Két thuc phign luy&n" ! !
| 33. Y&U cAU két thiic phién |
' vaténg hop két qua !
I
34. Téng hop di \ié}u phién luyén !
(PronAttempt, didm, XP,...) o |
I
I
I
I
I
I
i
I
I
I
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Khi hoc vién thyc hién chirc nang hoi thoai thi cac budce xir Iy chi tiét dién ra nhu
Sau:

(1) Hoc vién mé chirc nang chat roleplay hodc bai hoc ¢ tich hop luyén noi va

chon kich ban/cau thoai muén luyén.

(2-6) Giao dién gtri yéu cau 1én hé thong, hé thong truy van CSDL, 1iy danh sach
cau thoai hodc tir/cum tir theo kich ban da chon va tra vé cho giao di¢n dé hién thi cau
dau tién cung nut “Nghe miu”, “Ghi 4m”.

(7-14) Khi hoc vién nhin “Nghe mau”, hé théng kiém tra c6 sin audio mau hay
chua, néu chua thi goi AI TTS sinh audio, luu cache va giri audio mau vé FE dé phat

cho hoc vién nghe.

(15-17) Hoc vién nhan “Ghi Am” va doc lai cu. Giao dién thu 4m tir micro, tao file

audio tam va giri kém dinh danh cau/prompt 1én hé théng dé chdm diém.

(18-23) Hé théng 14y cau chuan tir CSDL, giri audio + text chuan sang AI dé nhan
dang va chim diém. Al tra vé diém tong, diém timg tir/Am, WER/CER va danh sach tir
sai, hé thong luu lai ban ghi 1an thir vao CSDL.

(24-25) Hé thong tra két qua cham diém vé giao dién, giao dién hién thi diém tong,
cac chi s6 danh gia va highlight nhitng tir/cum tir phat 4m sai hodc chua chuan dé hoc
vién quan sat va stra 1.

(26a-31b) Hoc vién s& phai “Luyén lai” néu phat 4m chua dat dugc myc tiéu cua
cau. Khi chuyén cau, hé théng cap nhat théng ké tam va tai ndi dung cau tiép theo cho
giao dién hién thi, quy trinh lip lai tir budc 3—6 cho t6i khi hoc vién dung.

(32-37) Khi hoc vién chon “Két thuc phién luyén”, hé théng tong hop dit liéu toan
bd phién (cac lan thir, diém, sé cau di luyén, XP...), cap nhat tién do/ky ning phat am

va giri két qua tong két dé giao dién hién thi man hinh tom tat phién luyén.
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3.3.3 Chiic nang lam bai

luyén kT nang

<<include>>"

.2 Tteees <cinclude>>
Tinh diém kinang --..___
<<<< lude>>
o £ " at A Al
e cinctugons ‘“‘_cham diém phat &m

Hoc vién

luyén phat am

Hinh 3. 4: So d6 usecase chirc ndng lam bai

Bang 3. 2: Mo ta usecase chirc nang lam bai

Tén usecase Lam bai

Tac nhan Hoc vién

Diéu kién dau vao | - Tai khoan di ding ky/ding nhap.
- Hoc vién da ghi danh vao ngon ngit tuong trng.

- Bai hoc duoc chon

Két qua dau ra - Két qua hoan thanh bai hoc: diém timg skill, diém tong, XP.
- Cac ban ghi cua bai hoc dugc Iuu trong CSDL (trang thai hoan
thanh, thoi gian, diém).

Mo ta Hoc vién chon mot bai hoc thudc chu dé/ngén ngir da ghi danh.
Hé théng tai ndi dung bai, ddn dat hoc vién lan luot thuc hién
cac skill trong bai (skill ki nang va skill phat 4m), chdm diém
timg skill va cudi cung tong hop diém, XP va cip nhat tién do

hoc tap.

Luéng xur Iy chinh 1. Hoc vién chon chu dé ngdn nglr va chon bai hoc muon
lam.

2. H¢ théng tai ndi dung bai hoc va danh sach skill tir
CSDL, hién thi giao dién 1am bai.

3. Hoc vién lan lugt lam céc skill trong bai véi skill thuong,

hé théng cham diém ki ning, véi skill phat am.
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4. Sau mdi skill, hé thong luu két qua.

5. Khi hoan thanh toan bg skill, h¢ thong tong hop diém,
tinh XP, c4p nhat va hién thi tom tat két qua bai hoc.

Sau.

Hoe yién a0 aien (e msna | (o] [a]

| 1. Chon topic { bai hoc

| 2. ¥éu chu nadi dung bai hoc {lesson_id) |

H H L 2. LAy Lesson + danh sach Skill - |
: :..E_:!.-. Tradirlieubaihes .
. 5: G0 ndi dung bai + danh sach Skill

| &. Hi&n thj man hinh lam bai
g ¥8danh sdch heatdang ]

H . H
loop A [M&i skill trong bai] H H B i
L 7. BAt dbu skill ' ! [ !
v . ' .
L 8. Yéu chu ndi dung skill o) [
: | 9. LAy noi dung skill .
: : [P L BT L T2 — : :
H e 11, Giri nai dung skill H B |
g dZHignthibaitap ...
1 13. Lam bai va giri két gqua
14 Giri két gua skill
! ' alt [Skill thuirérng ! ki ndng] [ !
' ' 1 15a. (Tuj chon) Nhi Al chim / phan tich ' |
183 Bigm fphantich 0
H H L17a. Tinh diém ki ning |
T
| 15b. Giri text + audio 44 ch&m phat &m :
| 16b. Bidm phat am, WER/CER, 13i chi tidt | i
| . 180, Bibm phat Am, WERICER. 10i chi tiet | CR— !
L 17h. Tinh didm skill phat &m H H
H . - H |
|18 Lwu k&t qua skill (SkillSessionltam.. ) !
rag IR KB ORANNIL st
: | .20, Tra Giém & feedback skl | :
21 HiEn thi két qua skill__ :
v T
.

T
! 22 Téng hop diém bai hoo.
| XP wa trang thai LessonSession -

- kétguatbng hep

24, 50T k&t qua bai hoc (digm, XP._)
&n thi tém tat bai . ! [ !
dongonnplr s ' ' |

Hinh 3. 5: So' do tudn tw chire ning lam bai

Khi hoc vién thuc hién chiic nang lam bai thi cac budc xu 1y chi tiét dién ra nhu

(1-2) Hoc vién chon chu dé/ngdn ngir va bai hoc muon lam trén giao dién, giao

dién giri yéu cau 1én hé thong dé lay noi dung bai hoc twong tng véi bai di chon.

(3-6) Hé thong truy van CSDL, lay thong tin bai hoc va danh sach cac skill trong

bai, tra dit liéu vé cho giao dién dé hién thi man hinh lam bai va danh sach skill/hoat

dong cho hoc vién.

(7-14) Vi mdi skill, hoc vién bam bat dau skill, giao dién yéu cau hé thong tai noi

dung chi tiét cia skill, hién thi bai tip (cAu hoi, dang bai, giao dién ghi 4am néu 1a phat
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am), sau do hoc vién thyc hién bai tap va g két qua (dap an, lya chon, audio...) 1én hé
théng.

(15a—17b) Hé théng chdm diém skill: v6i skill thuong, hé thong (co thé) goi Al hd
trg phan tich rdi tinh diém ki nang; véi skill phat 4m, hé théng giri text + audio sang Al
dé cham phat am (tinh diém tong, WER/CER, 15i phat 4m) va quy d6i thanh diém cho
skill phat am.

(18-21) Sau moi skill, hé thong luu két qua skill (diém, thoi gian, thong tin chi tiét)
vao CSDL, tra diém va feedback vé cho giao dién, giao dién hién thi két qua skill va cho
phép hoc vién chuyén sang skill tiép theo, vong nay 1ap lai cho téi khi hoan thanh toan
b skill trong bai.

(22-25) Khi hoc vién hoan thanh tat ca cac skill, hé thong tong hop diém bai hoc,
tinh XP, cap nhat LessonSession/tién d6 hoc tap va gui két qua téng Kkét dé giao dién

hién thi man hinh tém tat két qua bai hoc (diém, XP, trang thai hoan thanh).

3.3.4 Chirc nang ghi danh ngén nga

i_

Hoc vién

- _..<<include>> ____

Ghi danh ngén ng ek i
da dang nhap

bang nhap

Hinh 3. 6. usecase chirc nang ghi danh ngon ngir

Bang 3. 3: Mo ta usecase chirc nang ghi danh ngon ngie

Tén usecase Ghi danh ngon ngir
Tac nhan Hoc vién
Piéu kién dau vao - Tai khoan da dang nhéap.

- Ngon ngit muén ghi danh.

Két qua dau ra Ban ghi mdi trang thai ghi danh (thanh cong, da ton tai, 16i).

Mo ta Hoc vién chon mot ngon ngir d€ thém vao danh sach ngén ngir

dang hoc. H¢ thong kiém tra trong CSDL: néu hoc vién chua

ghi danh ngon ngir d6 thi tao méi mot ban ghi, néu da ghi danh
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roi thi khong tao md&i, khong cap nhat dir li¢u, chi tra vé thong

tin rang ngdn ngit ndy di dugc dang ki.

Luong xir 1y chinh 1. Hoc vién chon ngon ngit mudn ghi danh.

2. Hé thong kiém tra trong CSDL xem d3 ton tai ban dang
ki ngbn ngir cho (hoc vién, ngobn ngir) hay chua.

3. Néu chua co, hé thong tao méi ban ghi. Néu da co, hé
thdng giit nguyén dir liéu hién co.

4. Hé thong tra vé cho giao dién trang thai ghi danh dé hién
thi cho hoc vién.

. = . & | - i
Hoc vién Giao dién Hé thong (020 B
+ 1. Chon ngdn ngl mudn ghi danh >
2. Gt yéu cau ghi danh
(user, language_code}

3. Kiém fra LanguageEnraliment
\(user, language)

4. Tr3 két qua kiém tra
g /ddcoichuace)

alt /  [Chwa co ghi danh]

5a. Tao LanguageEnrollment mdi

6a. Xac nhan tao mai
» va tra thdéng tin Enrollment mdi
SR R e
5b. (Tuj chon) Liy théng tin
Enroliment hién co

>

| Bb. Trd thang tin Enrollment hign cd

7. Trd trang thgi ghi danh
(vira tao / d& ton tai) + thong tin Enroliment

8. Hién thi théng bao

H‘-’El{jé” Giao dién | Hé théng -E
Hinh 3. 7: So d6 tudn ti chirc nang ghi danh ngén ngir
Khi hoc vién thyc hién chirc ning ghi danh ngdn ngi thi cac bude xu 1y chi tiét
dién ra nhu sau:
(1) Hoc vién m& man hinh quan 1y ngdn ngir va chon ngoén ngit mudn ghi danh (vi
du tiéng Anh, tiéng Nhat).
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(2—4) Giao dién gui yéu cau ghi danh 1én hé thdng kém theo thong tin tai khoan va
ma ngdn ngit. Hé thong truy van CSDL dé kiém tra xem da ton tai ban ghi cho cap (hoc

vién, ngbdn ngtr) hay chua va nhan két qua kiém tra.

(5a—6a / 5b—6b) Néu chua c6 ghi danh, hé thdng tao mdi ban ghi trong CSDL va
nhan xac nhan tao méi. néu di c6 ghi danh thi hé théng khong tao mai, khong chinh stra
dir liéu, chi l4y lai thong tin hién co.

(7-8) Sau khi xir Iy xong, hé thong tra trang thai ghi danh (tao m&i thanh céng hoic
da dugc ding ki tir trude) cung thong tin ngdn ngir da dang ki vé cho giao dién, giao
dién hién thi thong bao phu hop va cip nhat danh sich ngdn ngit d3 ghi danh ctia hoc
vien.

3.3.5 Chikc ning bang xép hang

<<include>> "~
_.--ché dé ban bé
—_— Bang xép hang
> " =<include=>=
Hoc vién el

xem bang xép hang toan hé
théng

- Xem bang xép hang ban bé

Hinh 3. 8: usecase chirc ning bang xép hang

Bdng 3. 4: M6 td usecase chirc niang bang xép hang

Tén usecase Bang xép hang
Tac nhan Hoc vién
Piéu kién dau vao - Tai khoan da dang nhéap.

- Thong tin ngdén nglr va pham vi

- Kiéu xép hang (toan hé théng / ban be), khoang thdi gian
(ngay/tuan/thang), ngdn ngit hoic toan bd ngdn ngit.

Két qua dau ra Danh sach bang xép hang (thong tin user, diém/XP, vi tri xép
hang), vi tri hién tai cia hoc vién, dir li¢u dugc hién thi trén giao

dién.
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Mo ta Hoc vién mo chirc ning bang xép hang dé xem vi tri ciia minh
so voi nhitng ngudi dung khac. Hé thdng c6 thé hién thi xép
hang toan hé théng hodc xép hang trong pham vi ban bé va cho

phép loc theo khodng thoi gian, ngdn ngir.

Luong xt 1y chinh 1. Hoc vién mé man hinh bang xép hang.
2. Hé théng tai bang xép hang méac dinh va hién thi cho hoc
vién.

3. Hoc vién c6 thé thay ddi bo loc.

>

Hé théng truy vén lai dit liéu theo diéu kién méi, sép xép
va tra vé danh sach xép hang d loc.
5. Giao dién cap nhat bang xép hang va highlight vi tri hién

tai cua hoc vién.

@)

I
| 1. M& man hinh Bang xép hang _
>

2. Yéu cdu bang xép hang mdc dinh

I
|
I
|
1
3. Truy vén di¥ liu xép hang
|
I
|
I
|
|
i

11. Tra danh sach ban bé

4. Trd danh sach user + XP/diém
5. Tinh thr hang,
danh dau vi tri cda hoc vién
6. Tra danh sach xép hang |
kém théng tin thi hang |
7. Hién thi bang xé&p hang |
e.macdinh 1
8. Thay d&i b6 loc |
I
9. Glri yéu cau bang xép hang mai ‘_1
L]
| 10. Truy vén danh sach ban b&
i cua hoc vién
T >
|
|
i

<
| 12. Truy van diF liéu xép hang
1 chi trong danh sach ban + chinh user
T >

13, Tra danh séch user + XP/diém

14. Tinh thir hang trong nhom ban bé

_ 15, Tra danh sach xép hang ban bé

! 16. Hién thj béng xép hang
gChibanbe
I

Hinh 3. 9: So d6 tudn tw chirc ning bdang xép hang

Khi hoc vién thuc hién chiic ning bang xép hang thi cac budc xu 1y chi tiét dién ra

nhu sau:

(1) Hoc vién mé man hinh Bang xép hang trén giao dién.
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(2—7) Giao dién giri yéu cau 1én hé théng dé 14y bang xép hang mic dinh. Hé théng
truy van CSDL, lay danh sach nguoi ding va XP/diém tuong tng, tinh toan thir hang va
danh du vi tri ctia hoc vién, sau d6 tra danh sach xép hang vé cho giao dién dé hién thi.

(8-9) Khi hoc vién thay ddi bo loc giao dién giri yéu cau méi kém tham sb bo loc
cho hé thong.

(10-13) Hé théng truy vin CSDL dé 1ay danh sach ban bé cta hoc vién, sau do

truy van dit liéu xép hang nhung chi trong tip ngudi dung 1a ban bé + chinh hoc vién,
roi nhan lai danh sach user va XP/diém tuong Gng.
(14-16) Hé théng tinh lai thir hang trong pham vi ban be, giri danh sach xép hang

méi vé cho giao dién; giao di¢n cdp nhat va hién thi bang xép hang theo b0 loc.

3.3.6 Chirc nang ban bé

em danh sach ban bé va danh
sach yéu ciu két ban

<<include>>

chép nhan/ tr chéi

____<=<<include>> ____ A A
yéu cau két ban

da dang nhap

R Quan ly ban bé
Hoc vién ...
<<include>>

.. Tim kiém ngudi ding
<<include>>

G yéu cdu két ban

Hinh 3. 10: usecase chirc nang ban bé

Bang 3. 5: Mo ta usecase chirc nang quan ly ban be

Tén usecase Quan ly ban bé
Tac nhan Hoc vién
Piéu  kién - Tai khoan di dang nhap.

dau vao

- Thong tin user myc tiéu khi giri hay duyét yéu cau két ban va

trang thai hanh dong (g, chap nhan, tir chi).

- Khi tim kiém: tir khoa tim kiém theo email
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Két qua dau
ra

Danh sach ban bé hién tal.

- Danh sich yéu cau két ban dén/di va trang thai tuong ung.

- Két qua tim kiém nguoi dung (danh sach user phu hop).

- Trang thai da giri yéu cau, khong thé giri, chap nhan/tir choi.

Mo ta

Chtrc ning cho phép hoc vién quan 1y quan hé ban bé trong hé thong:

Xem

danh sach ban be va cac yéu cau két ban dang cho; tim ki€ém nguoi

dung khac dé két ban; giri yéu cau két ban; chip nhan hoic tir chbi yéu

cau két ban dén. Hé théng luu trir va cdp nhat cac quan hé ban be, déng

thot

cung cap dit liéu dé cac chirc nang khac nhu bang xép hang theo

ban be str dung.

Luong xir 1y
chinh

1.

Hoc vién mé man hinh ban bé dé xem danh sach ban bé va cac

yéu cau két ban dang cho.

. H¢ thong lay danh sach ban be va cac yéu cau két ban ro1 hién

thi cho hoc vién.

Khi hoc vién muon két ban véi ngudi moi, hoc vién st dung
chtrc ndng tim ki€ém dé tim ngudi dung theo tir khoéava tra danh

sach két qua phu hop.

Tu két qua tim kiém, hoc vién chon nguo1i can két ban, h¢ thong
ki€m tra quan h¢ hién tai, néu chua c6 quan hé&/yéu cau thi tao

ban ghi yéu cau két ban, néu di c6 thi tra théng béo twong tmg.

Khi hoc vién chfip nhén hodc tir chdi mot yéu cau két ban dén,
hé théng cap nhat, néu chép nhan thi tao thém ban ghi quan hé
ban be¢, sau d6 cap nhat danh sach ban bé va danh sach yéu cau

két ban trén giao dién.
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o

//\\_ . ia P
Hoc vién \ Giao dién | | Hé théng J | L ]

1. M& man hinh Ban be

|

|
. Yéu cdu danh sach ban bé |
4 yéu chu két ban '

F N

Eal

3. Ly danh sach ban bé

4. Tra danh sach ban be

alt __/ [Chwaco quan hé/ yéu cau]

,‘,,ZD,?- Xac nhan tao moi

T
I
|
|
I
i
I
I
I
i
| <
I I . 5
| 5. Lay danh sach y&u cau két ban -
I |
! 1.8 Tra.danh sach yéy céu két ban
I |
' 7. Tra di¥ lidu ban bé !
|+ yéu cau két ban i
o I
8. Hién thj danh séach ban bé i !
va yéu cau dang chd | |
i I
9. Nhap tir khoa tim kiém ! !
va nhan Tim kiém | |
d I
| 10. Gui yéu chu tim kiém ngudi ding
i [l
i _11. Truy vén bang User
I |
: ', 12_Tra danh sach user phu hop
I i i I
1, 13. Tra két qua tim kiém nguwdi ding 1
_14. Hidn thi danh sach két qua tim kiém | |
-~ I I
15. Chon "Gl yéu cau két ban" i |
cho mét user trong két qua ! !
I
| 16. Gl théng tin yéu chu két ban |
h d
1 1 17. Kidm tra quan hé hién cé -
I |
I I
I
i i
T T
I I
I I
I
I
I
|
I
|

22a, CQp nhat giao dién

I
i
i
[Bad 13 ban f da 6 yéu cau] :
|
I

18b, Tra théng bao A
<. khdng the gt thém yéu cau

|
. 20b. Hién thj théng béo 16i / trang thai hién tai!

23. Chon Chép nhan / Tir chéi
mét yéu cdu két ban dén

|
|

i

|

|

|

|

|

‘

‘

|

!

24. Gl hanh déng x@ 1y yéu ciu |
>

‘

‘

i

i
I
>
I
|
| 25. Cap nhat trang thai yéu cau
I
I | . J 5
| ‘_E”ZEV,VXac nhan cép nhat
| [[alt ./ [chapnhanyéu cau]
| | 27a. Tao quan hé ban bé trong bang Friend >
I |
i \<.288; Xdo nhén tao quan hé
I
I 29. Tra két qua xtv Iy yéu ciu
<
|
I
I

30. Cap nhat danh sach ban bé

|
I

1

I

_. va y&u cau két ban trén giao dién '
I

Hinh 3. 11: so' d6 tudn tw chirc nang quan Iy ban bé

Khi hoc vién thuc hi¢n chiic nang ban be thi cac budc xur 1y chi tiét dién ra nhu
Sau.

(1-8) Hoc vién md man hinh Ban bé trén giao dién dé quan 1y quan hé ban bé. Giao
dién gtri yéu cau 1én hé thong dé lay danh sach ban bé hién tai va cac yéu cau két ban
dang cho. Hé thong truy van CSDL hai lan: 1an dau ldy cac quan hé di dugc chap nhan
(danh sach ban b¢), 1an sau ldy cac yéu cau két ban ¢ trang thai dang cho (incoming va
outgoing). Sau khi téng hop dir li¢u, hé théng tra vé cho giao dién, giao di¢n hién thi

danh sach ban bé cing cac yéu cau két ban dang cho xir 1y.
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(9-14) Khi hoc vién mudn két ban voi nguoi mdi, hoc vién nhdp tir khoa (tén,
email, username...) vao 6 tim kiém va nhan Tim kiém. Giao dién gui yéu cau tim kiém
ngudi dung 1én hé théng. Hé théng st dung tir khoa nay dé truy van bang User trong
CSDL theo céac diéu kién phu hop (vi du tim theo tén hién thi, username hodc email) va
nhan lai danh sach nguoi dung phit hop. Danh sach két qua tim kiém duoc gui vé cho
giao dién, giao dién hién thi danh sach nguoi dung tim dugc, kem theo nit “Gtri yéu cau

két ban” cho timg nguoi.

(15-22) Tir danh sach két qua tim kiém (hodc cac man hinh khac nhu bang xép
hang/h6 s0), khi hoc vién chon “Gtri yéu cau két ban” tGi mot nguoi dung, giao dién guri
thong tin yéu cau két ban 1én hé théng. Hé théng kiém tra trong CSDL xem giita hai tai
khoan di 1 ban, di c6 yéu cau két ban pending hodc di timg tir chdi trude d6 hay chua.
Néu chwra c6 quan hé hodc yéu cau dang cho, hé théng tao méi mot ban ghi yéu cau két
ban & trang thai pending va CSDL x4c nhan luu; hé thong tra vé trang thai “da giri yéu
cau” dé giao dién cdp nhat nut hién thi (vi du chuyén thanh “ba gui”). Néu da ton tai
quan h¢ ban be hodc yéu cau két ban phu hop, hé théng khong tao md1i, ma trd thong bao
khong thé giri thém yéu ciu; giao dién hién thi thong bao hoidc giit nguyén trang thai nit

dé hoc vién biét.

(23-30) Khi hoc vién xir Iy mot yéu cau két ban dén (chon Chap nhan hodc Tir
chbi), giao dién giri hanh dong twong tmg (accept/reject) cing ma yéu cau 1én hé théng.
Hé théng cip nhat trang thai ban ghi yéu cau két ban trong CSDL (accepted hoic
rejected) va nhan xac nhan. Néu hanh dong 1a chip nhan, hé théng tao thém ban ghi
quan h¢ ban be¢ (accepted) gitra hai tai khodn trong bang Friend, CSDL xac nhan luu.
Sau khi xir Iy xong, hé thdng tra két qua vé cho giao dién; giao dién cip nhat lai danh
sach ban bé (thém ban méi néu chap nhan) va loai bo yéu cau da xir Iy khoi danh sach

yéu cau két ban dang chd, dong thoi hién thi trang thai méi cho hoc vién.
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3.3.7 Chirc nang nhdgn goi y hoc

. Goi ¥ luyén nai
. <<include=>
—_— Nhan gei ¥ hoc
----- -<<include>>
y Goi y bai hoc

Hoc vién
" <<include>>
Sinh goi § *=eae. ..
_____________ >

Hinh 3. 12: usecase chirc nang nhdn goi y hoc

Bang 3. 6: Mo ta usecase chirc nang goi y

Tén usecase Nhan goi y hoc

Tac nhan Hoc vién

Bicu kign dau vao Tai khoan da dang nhap ngtr canh hién tai (ngén ngir dang hoc,

cép do, bai hoc hién tai). tiy chon loai goi y

Két qua dau ra Danh séach goi y hoc ¢4 nhan hoa

Mo ta Hoc vién mé chirc ning goi ¥ hoc dé xem nhiing dé xuét bai
hoc, k¥ nang, tir vung hodc hoat dong luyén nédi phu hop véi
trinh d§ va lich st hoc tap ctia minh. Hé théng st dung dir li¢u
tién do, 16i sai va tuong tac hoc tap lam dau vao cho mé hinh Al
Recommendation, sau d6 tré lai danh sach goi ¥ wu tién cao nhat

dé hoc vién lua chon.

Luéng xur 1y chinh 1. Hoc vién m¢ man hinh “Go1i y cho ban” hoac khu vuc goi
y trén trang chinh.

2. Hé thong thu thap dit liéu tién do hoc ciia hoc vién tir
CSDL.

3. Hé théng gui dic trung ngudi hoc sang dich vu Al
Recommendation va nhan lai danh sach cac muc goiy

4. H¢ théng luu lai cac goi y dugce sinh va tra danh sach goi

y vé€ cho giao di¢n.
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5. Giao dién hién thi cac go1 Yy, khi hoc vién chon mdt goi ¥,
hé thong ghi nhan viéc “chap nhan goi y” va diéu huéng

hoc vién t61 bai hoc/ky ndng/tinh ndng tuong Ung.

P 1 Al
H Y Giao dién Hé théng L ’ (Recommendation)
QC vién

1. M& man hinh "Gei ¥ cho ban"

2. Yéu ciu danh sach goi ¥ hoc
(ngdn nglr, logi goiy,...)

-
2

3. LAy d lidu tién dd hoc tap

<* Tra di¥ liéu tién do

5. LAy d lidu ti vgng & 18i sai

>
< B:.Tra dir lisu ohi tist

7. Gui déc treng nguwdi hoc

+ ngl canh dé sinh goi y
4B Tra danh sach goi y

9. Luu ban ghi Recommendation -

T
I
!
i
!
1
I
1
i
!
i
i
i
1
i
1
i
!
1
I
1
|
I
|
I
i
1
|
i

‘__1_0. Xac nhanluvu ] ! :

i
1
1
1
|
i
!
i
!
1
i
1
!
I
i
i
i
1
I
1
i
I
1
1
1
|
i
!
I
!
1

o 11. Tra danh sach goi ¥ hoc

12. Hién thi danh sach goi y
_, (ph&n nhém theo loai)

13. Chon mot ggi y dé bat dau
(vd: bai hog, k¥ nang, roleplay)

14. Gri théng tin ggi ¥ dugc chon
(recommendation_id, item dugc chon)

>
15. Cép nhat log Recommendation
(danh déu goi ¥ d8 duoc chdp nhén/click)

_(__1_6. Xac nhan cép nhat

17. Tra théng tin didu hwéng
_ (lesson_id, skill id, s_gjenaric id‘.._‘_)»

18. Pidu hwdng sang man hinh
bai hoc/ky nang/hdi thoai tweng rng

H‘-’%‘én Gizo dién Hé théng cIL Al

(Recommendation)

AN

Hinh 3. 13: So' d6 tudn tir chitc ning goi y hoc

Khi hoc vién thuc hién chirc ndng nhan goi y hoc cd nhan hoéa thi cac budc xu ly

chi tiét dién ra nhu sau:

(1-2) Hoc vién mé man hinh “Goi y cho ban” hoac khu vuc goi y trén giao dién;
giao dién giri yéu cau lén hé thong dé 1ay danh sach goi ¥ hoc phit hop v6i ngon ngit/loai
go1 y hién tai.

(3—-6) Hé thong truy van CSDL dé thu thap dir liéu tién do hoc ciia hoc vién, bao
gdm céc ban ghi ghi danh ngon ngir, cac phién bai hoc va ky nang, tir vung da biét, 15i
sai thuong gap va lich sir twong tac hoc tap; dir liéu nay dugc tong hop thanh dic trung

dau vao cho mo hinh goi y.
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(7-8) Hé théng giri dic trung nguoi hoc va ngit canh hién tai sang dich vu Al
Recommendation; dich vu Al xir 1y va tra vé danh sach go1y hoc, gém cac muc nhu bai
hoc va ky nang nén hoc tiép, tor vung can 60n lai, kich ban hoi thoai hodc bai luyén phat

am phu hop, kém theo diém wu tién.

(9-11) Hé thong luu lai ban ghi Recommendation (log) vao CSDL dé phuc vu phan
tich sau nay, sau d6 tra danh sach goi y hoc vé cho giao dién. Giao dién hién thi cac goi
¥, €O thé nhom theo loai.

(13-18) Khi hoc vién chon mét goi ¥ cu thé giao dién gui thong tin goi ¥ duoc
chon 1én hé théng; hé théng cap nhat log Recommendation dé danh dau go1 y da dugc
chap nhan/click, sau d6 tra vé thong tin diéu hudng. Giao dién diéu huéng hoc vién sang

man hinh hoc tuong tmg dé bat dau thuc hién goi ¥ do.

3.3.8 Chifc ning xem tién dp & thang ké

Xem KT nang & 18i sai

Xem tién do & théng k& - - -=<include=>___ , Xem XP theo ngay, t&éng XP

<<=include>=>
Xem tién dd theo Nngdn ngv
==include==

Hinh 3. 14: usecase chirc ndng xem tién d¢ & thong ké

Bdng 3. 7: M6 ta usecase xem tién do & thong ké

Tén usecase Xem tién d6 & thong ké

Tac nhan Hoc vién

Dicu kién dau vao Tai khoan da dang nhéap, tuy chon bd loc: ngdn ngit, khoang
thoi gian (ngay/tuan/thang), loai thong ké (XP, bai da hoan

thanh, k¥ ning, 15i sai, huy hiéu).

Két qua dau ra Céc chi s6 tién do hoc tap: tong XP, s bai/ky ning di hoan

thanh, tién do theo timg ngdn ngit, biéu d6 XP theo ngay, thong
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ké k¥ nang & 15i sai, danh sach huy hi¢u da dat va tién do dat

cac huy hiéu tiép theo.

Mo ta

Chtc niang cho phép hoc vién xem birc tranh tong quan vé qué
trinh hoc: XP tich liy, sé bai/ky ning di hoan thanh, tién do
theo ting ngodn ngit, biéu do XP theo thoi gian va thong ké chi
tiét vé k¥ nang, 11 sai. Pong thoi, hoc vién c6 thé xem cac huy

hiéu d3 dat duoc va diéu kién dé dat nhitng huy hiéu tiép theo.

Luong xir Iy chinh

1. Hoc vién mé man hinh “Tién d¢ & thong ké”.

2. Hé théng lay dir liéu tong quan dir liéu XP theo ngay,
thdng ké k¥ nang & 13i sai, cing v6i danh sach huy hiéu
dinh nghia va huy hiéu ma hoc vién di dat, sau d6 hién thi

cac chi so va danh sach huy hiéu. .

3. Hé théng truy van va tong hop lai dit liéu twong tng véi
bd loc moi (bao gém cap nhat tién do huy hi¢u néu hién
thi), rdi tra vé dé giao dién cap nhat biéu dd, bang thong

ké va trang thai huy hi¢u.
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ey

( ]
Ny

Hoc Ivién W Ha tt‘u")ng

1. M& man hinh "Tién dd & théng ké"

2. Yéu cdu dir lieu théng k& téng quan

| 3. Lay téng XP,

1 s8 bai/ky nang da hoan thanh
r

I

<
| 5. LAy di lidu XP theo ngay
| trong khoang thai gian mac dinh -
r

4. Tra di¥ lidu téng quan_

.6:.Tré d0 lisu XP theo ngay
I

_7. LAy théng k& kj nang & 1i sai

I
8.1 théng ké k¥ ndng & Ii sai

|
1 9. LAy danh sach huy hiéu

<.19:.Tra danh sach huy hiéu

11. Léy danh sach huy hiéu hoc vién da dat

I
|
L‘__W__Z. Tra danh sdch huy hiéu hoc vién da dat

13. Tra di¥ lidu tdng quan, bidu dé,
(Vthc'mg ké co ban & huy hiéu

€ 14. Hién thi XP, tién d & huy hiéu

15. Chon ngén ngii khac / ddi khoang thoi gian
>

16. Gl¥i ydu cau di lidu thdng ké méi

17. Truy van dir liéu tién do va thdng ké

I
} >
| <.18:Tra di ligu théng k& chi tiét
|
.19, Tra div liéu théng ké da cap nhat
I
20. Cap nhat biédu dd, bang théng ké !
. Va khu vire huy hidu trén giao dién !
1 I
Hoc vien [Giao dién } [ Hé théng ] ol
Ay - -
\

Hinh 3. 15: So' d6 tudn tw xem tién dé ma thong ké

Khi hoc vién thuc hién chirc ndng xem tién do & théng ké thi cac budc xur ly chi

tiét dién ra nhu sau:

(1-2) Hoc vién mé man hinh “Tién d6 & théng ké” trén giao dién; giao dién gui
yéu cau lén hé thong dé 1ay dit liéu théng ké tong quan theo ngdn ngit va khoang thoi

gian mac dinh.

(3-8) Hé théng truy van CSDL dé lay cac chi sé téng quan nhu tong XP, s bai
hoc/ky ning di hoan thanh, dong thoi 1ay dir liéu XP theo ngiy trong khoang thoi gian
mac dinh va mot s6 thong ké k¥ ning, 18i sai co ban. Céc dir liéu nay duoc tong hop dé
phuc vu phan biéu d6 va cac thé chi sé trong man hinh tién do.

(9-12) Tiép theo, hé théng truy van bang Badge dé 1iy danh sach tat ca huy hiéu
dang duoc dinh nghia trong hé thong va truy van bang UserBadge d¢ lay danh sach huy

hiéu ma hoc vién da dat. T hai nguén dir li¢u nay, hé théng c6 thé tinh toan thém thong
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tin hién thi nhu: huy hiéu di dat, huy hi¢u dang tién trién va phan tram tién d6 dat cac
huy hiéu tiép theo.

(13-14) Heé théng tra vé cho giao dién toan b dit liéu téng quan, biéu do XP, thong
ké k¥ ning/15i sai co ban cing danh sach huy hiéu va trang thai dat/tién d6. Giao dién
hién thi cho hoc vién cac chi s6 XP, s6 bai/ky ning da hoan thanh, biéu d6 XP theo ngay,
ddng thoi hién thi khu vyc huy hiéu v6i cac huy hiéu da dat va diéu kién, tién do cho
cac huy hiéu chua dat.

(15-20) Khi hoc vién chon ngdn ngir khac, thay doi khoang thoi gian hodc chuyén
tab thong ké, giao dién giri yéu cau moi kém bo loc hién tai 1én hé théng. Hé thong truy
van lai CSDL dé 1ay dit liéu tién d6 va thong ké chi tiét twong Gmg voi bd loc/tab méi.
Sau khi téng hop xong, hé théng tra vé dit liéu da cap nhat cho giao dién, giao dién cap
nhat lai biéu do, bang théng ké va khu vuc huy hiéu dé phan anh chinh xéc tién d6 hoc

tap va trang thai huy hi¢u cua hoc vién theo lya chon hién tai.

3.3.9 Quadn ly tai khodn

R — Quan ly tai khoan ~ p----------- <<include>>---------- Khéa/ M& khoa tai khoan
QuAn trj vién
<<|nclude>?
Xem danh sach tai khoan

Hinh 3. 16: Usecase chirc nang qudan [y tai khodn

Bang 3. 8: Mo ta usecase quan ly tai khoan

Tén usecase Quan ly tai khoan

Tac nhan Quan tri vién

Dicu kién dau vao Tai khoan admin, bd loc tim ki€m user thao tdc quan tri.

Ket qua dau ra Danh sach tai khoan dugc hién thi; trang thai tai khoan duoc

cap nhat, co quyén admin duoc cp nhat.
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Mo ta Quan tri vién dung chirc nang ndy dé xem danh sach tai khoan,
tim kiém ngudi dung, khoa/md khoa tai khoan vi pham, va
cap/thu hdi quyén quan tri cho nhitng ngudi dung du thim

quyén.

Luong xtr Iy chinh | 1. Quan tri vién md man hinh Quan 1y tai khoan, hé thong
hién thi danh sach tai khoan va cho phép tim kiém.

2. Quan tri vién chon mot tai khoan va thuc hién thao tac
khoa/m¢ khoa hoic cap/thu hdi quyén admin.

3. Hé thong cap nhat trang thai hodc quyén cua tai khoan
trong CSDL.

4. Giao dién hién thi thong bao va cap nhat lai thong tin tai

khoan tuong ung.

O

A

Quan tri_\vién Giao dién J Hé théng ] L |

[} I
!
1 1. M&@ man hinh Quan ly tai khoan

3. Truy vén bang User theo bé loc/tir khoa
>

(__6_:__)jién thi danh sach tai khoan

|
1
1
1
I
i
1
1
]
i
.
.
I
| 7. Chon mét tai khoan va thao tac
, >
1
1
1
I
1
1
1
I
'
i
.
|
|
.
.
1

-
-
-

9. Cép nhat trang thai / quyén
trong bang User

10. Xac nh&n cip nhit

<

12. Théng bao két qua
va_cdp nhét trang thai trén giao dién

Hinh 3. 17: So' d6 tudn tw quan Iy tai khodn

Khi quan tri vién thuc hién chirc ning quan 1y tai khoan thi cac budc xu 1y chi tiét
dién ra nhu sau:

(1-6) Quan tri vién mé man hinh “Quan ly tai khoan” trén giao di¢n admin. Giao
dién guri yéu cau 1én hé théng dé léy danh sach tai khoan theo bd loc mac dinh (hoac
kém tir khoa néu c6). Hé thong truy van bang User trong CSDL, nhan danh sach tai
khoan phu hop va tra vé cho giao dién; giao dién hién thi danh sach tai khoan dé quan

tri vién xem va lua chon.
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(7-12) Khi quan tri vién chon mot tai khoan va thuyc hién thao tac quan tri
(Khoa/M& khoa hodc Cap/Thu hdi quyén admin), giao dién giri yéu cau cdp nhat tai
khoan 1én hé théng. Hé thong cap nhat trang thai hodc quyén cua tai khoan tuong tmg

trong CSDL va nhén x&c nhan; sau d6 h¢ théng tra két qua cap nhat vé cho giao dién,

giao dién hién thi théng bao két qua va cap nhat lai trang thai tai khoan (active/locked,

c6 hoac khong c6 quyén admin) trén man hinh.

3.3.10 Qudn Iy mé hinh va Al hudn luyén

Quan tri vién

— (Quan Iy mé hinh & Al hudn luyénp----------- <<include>>-======--=

Hinh 3. 18: Usecase qudn 1) mé hinh va AI hudn luyén

Bdng 3. 9: M6 ta usecase qudn 1) mé hinh va Al hudn luyén

Tén usecase

Quan 1y tai khoan

Tac nhan

Quan tri vién

biéu kién dau vao

Tai khodn admin, bd loc tim ki€m user thao tdc quan tri.

Két qua dau ra

Danh sach tai khoan dugc hién thi; trang thai tai khoan dugc

cap nhat, co quyén admin duoc cap nhat.

Mo ta Quan tri vién dung chirc ning nay dé xem danh sach tai khoan,
tim kiém nguoi ding, khoa/mo khod tai khoan vi pham, va
cap/thu hoi quyén quan tri cho nhiing ngudi dung du thim
quyén.

Luong xt 1y chinh 1. Quan tri vién md man hinh Quén 1y tai khoan, hé thong

hién thi danh sach tai khoan va cho phép tim kiém.

2. Quan tri vién chon mdt tai khoan va thuc hién thao tac

khoa/mé khoa hozc cap/thu hdi quyén admin.
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3. Hé thong cap nhat trang thai hodc quyén cia tai khoan
trong CSDL.
4. Giao dién hién thi thong bao va cap nhat lai thong tin tai

khoan tuong Ung.

(@]

,I\‘ i - - —
Quan i vien Admin FE Hg théng oxt | | Dich vu a1

1. M& man hinh Quén Iy md hinh Al

] | |
| 2. Y8u cAu danh sach model & TrainingRun | !
;

i I
1 | 3. Truy vén AlModelVersion / TrainingRun |
' i

... Tré danh séeh model & lich s hudn luyén |
1 | I
I 5. Tra danh sach m& hinh & TrainingRun !

6. Hién thi model & Ian hudn luyén trén giao dién | | |
: | |

7. Céu hinh hudn luyén méi cho mét model

: I
) I
| 8. Gl cau hinh huan luyén |
.

\
: ' 9, Tao ban ghi TrainingRun md&i !

B e ]
' i |
-9 Xdc nhén tao TrainingRun ____....ces

11. Gi yéu cAu khéi déng job training

12, Xag nhan da nhan job training

. 13. Tra théng tin TrainingRun vira tac

h
14, Hi&n thi job huén luyén méi trong danh sach : !
'

15. Chon xem chi tiét mét TrainingRun

1 I
116 Yéu céu trang théi & metric cla TrainingRun |

i | 17. L4y trang thai & cac chi sb danh gia |
i d

! 18. Tra di¥ liéu trang thai & metric
i

I 19_Tra trang thai & két qua danh gia !

20. Hién thi trang thai job | |

(__\{:é_ céc chi so danh gid trén giao dién n ! !
!

Hinh 3. 19: So' d6 tudn tw chirc ndng qudn 1) mé hinh Al va hudn luyén

Khi quan tri vién thyc hién chirc ning quan 1y md hinh AI va cac 1an huén luyén

thi cac budc xtr 1y chi tiét dién ra nhu sau:

(1-6) Quan tri vién md man hinh “Quan Iy mé hinh AI” trén giao dién admin. Giao
dién giri yéu cau 1én hé thdng dé 1ay danh sach cac mé hinh va cic TrainingRun di ghi
nhan. Hé thong truy van CSDL (bang AIModelVersion va TrainingRun), tong hop dit
liéu va tra vé cho giao di¢n; giao dién hién thi danh sach model va lich sir cac 1an hudn

luyén tuong (mg dé quan tri vién theo doi.

(7—-14) Khi quan tri vién cdu hinh mot 1an huan luyén méi cho mot mé hinh (chon
model, nhap tham s6, chon tap dir li¢u...), giao dién gui cdu hinh huan luyén lén hé
thong. Hé thong tao mot ban ghi TrainingRun méi trong CSDL véi trang thai ban dau
(vi du queued) va nhan xac nhan, sau d6 giri yéu cau khai dong job training sang dich
vu Al va nhan xac nhan da nhan job; hé théng tra lai thong tin TrainingRun cho giao

dién, giao di¢n hién thi job huén luyén mdi trong danh sach dé quan tri vién theo doi.

(15-20) Khi quan trj vién mudn xem trang thai hoic két qua danh gia cia mot

TrainingRun, giao dién giri yéu cau truy van trang thai va metric 1én h¢ thong. Hé thong
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truy van CSDL dé 14y trang thai hién tai va cac chi s6 danh gia (néu di c6) cua 1an huin
luyén do, sau do tra dix li¢u trang thai va metric vé cho giao dién; giao dién hién thi trang
thai job (dang chay, di hoan thanh, 13i) ciing céac chi sé dénh gia dé quan tri vién danh

gi4 chat lugng mé hinh va ra quyét dinh st dung phién ban phu hop.

3.3.11 Quan ly ngi dung

Quan ly tir vieng

<<include>>

B — Quan ly ndi dung
T =<includes>

Quan tri vién

Quan ly khoa hoc

Hinh 3. 20: Usecase quan ly noi dung

Bang 3. 10: M6 ta usecase quan ly ngi dung

Ten usecase Quan 1y ndi dung (bai hoc, ky nang, tir vung)

Téac nhan Quan tri vién

Diéu kién dau vao | - Quan tri vién di ding nhap hé thong va co quyén quan 1y noi
dung.
- Hé théng d3 c6 sin it nhat mot ngdn ngir / chu dé dé gin noi

dung (Language, Topic).

Két qua dau ra - No6i dung (Topic, Lesson, Skill, tir vung, cau hoi, kich ban
lién quan) dugc tao moi, chinh stra hoac xo6a theo yéu cau.
- Céu trac 16 trinh hoc dugc cap nhét (danh sach bai hoc, danh
sach skill trong bai, tr wvung gin voi bai/skill).
- Danh sach n6i dung hién thi cho hoc vién duoc cap nhat dung

va nhat quan.

M6 ta Use case nay cho phép quan tri vién quan ly toan bd ndi dung
hoc tap cua hé¢ théng, bao gém tao mai, chinh stra, vo hi€u hoa
hodc x6a cac Topic, Lesson, Skill va tir vung lién quan. Thong
qua d6, admin c6 thé thiét ké 16 trinh hoc, diéu chinh néi dung,
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cap nhat hodac mé rong kho bai hoc ma khong céan can thi¢p truc

ti€p vao co s¢ dir lidu.

Luong xir 1y chinh

1.  Quan tri vién dang nhap vao hé thong va truy cap khu

vuc quan tri ndi dung.

2. Admin chon loai ndi dung can thao tac (chu dé, bai hoc,

ky nang, tr vung).

3.  Hé thong tai va hién thi danh sach noi dung hién c6 kém

cac thao tac: thém mai, chinh stra, vo hi€u hoa/xoa.

4.  Admin chon mdt thao tac cu thé: tao m&i ban ghi hoac
mé ban ghi hién ¢ dé chinh sira / thay dbi trang thai hién
thi.

5. Admin nhap hoic cip nhat thong tin chi tiét (vi du: tén,
mo ta, ngén ngilt, level, danh sach skill trong bai, danh

sach tir vung gin véi bai/skill) va xac nhén luu.

6. Hé thong kiém tra tinh hop 1 dit liéu, ghi thay ddi vao
co s& dit liéu va cap nhat quan hé¢ lién quan (vi du:
LessonSkill, lién két Topic—Lesson, lién két Skill-noi
dung chi tiét).

7. Hé thong tra vé thong bao thanh cong va hién thi lai danh
sach ndi dung da dugc cap nhat dé admin tiép tuc thao
tac.
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@]

/ : q 12 s s
Quan trl vign Giao dién Hé thong (esh ¥

1. M& man hinh Quan Iy ni dung

T

|
> !
> |
|
|
|

2. Y&u céu danh sach Topic/Lesson/Skill/Word

: 3. Truy vén ndi dung trong CSDL
i

2. Tra div ligundidung |
1

g 2 Tradanhsachndidung !

7. Chon thém/sira/xoa mét ndidung

8. G d¥ lidu ndi dung cén xir Iy

' 9. Cép nhat ndi dung trong CSDL _ |

‘< 10. Xac nhan cap nhat

T
I
|
1
I
I
I
I
I
I
I
I
I
I

. A . I

_, 6. Hién thi danh sach ngi dung |
I
I
'
d
I
L
|
I
I
I 1
: 1
I 1

11. Tra két qua x( 1y
PN T K QuA X Y X
I !
!
!
!
|

12. Théng bao két qua |

Hinh 3. 21: so' d6 tuan tw chirc ndng quan 1y néi dung

Khi quan tri vién thuc hién chirc nang quan Iy néi dung (bai hoc, k¥ nang, tir vung)

thi cac budc xtr 1y chi tiét dién ra nhu sau:

(1-6) Quan tri vién md man hinh “Quan ly ndi dung” trén giao dién admin. Giao
dién gti yéu cau 18n hé thdng dé 1iy danh sach Topic/Lesson/Skill/Word hién c6. Hé
théng truy van CSDL, nhan dit liéu noi dung va tra lai cho giao di¢n; giao di¢n hién thi

danh sach ndi dung d€ quan tri vién xem va lga chon doi tuong can chinh stra.

(7—12) Khi quan tri vién thuc hién thao tac thém mdi, chinh stra hodc x0a mot ndi
dung (vi du mot Lesson, mét Skill hodc mot tir vung), giao dién gui dir liéu nd1 dung
can xir Iy 1én hé théng. Hé thdng cip nhat ban ghi trong tng trong CSDL va nhan xac
nhén; sau d6 hé thong tra két qua xur 1y vé cho giao dién, giao dién hién thi thong bao
thanh cong/thit bai va cip nhat lai danh sach néi dung trén man hinh dé phan anh thay
doi méi nhat.

3.3.12 Quan ly kich ban

Quan ly kich ban

Quan tri vién

Hinh 3. 22: Usecase quan ly kich ban
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Bang 3. 11: Usecase quan [y kich ban

Tén usecase

Quan 1y kich ban

T4ac nhan

Quan tri vién

biéu kién dau vao

Tai khoan quan trj vién di dang nhép, c6 quyén truy cip module

quan tri nd1 dung/roleplay.

Két qua daura

Danh sach kich ban hdi thoai (RoleplayScenario) va cac block
hoi thoai (RoleplayBlock) dugc tao moi, chinh stra hodc x6a; div
lidu kich ban duoc luu nhit quan trong CSDL va san sang cho

chtrc ndng luyén hdi thoai, luyén phat am.

Mo ta

Use case cho phép quan tri vién quan ly toan bd kich ban hoi thoai
roleplay cta hé théng. Quan tri vién c6 thé xem danh sach kich
ban, mé chi tiét tung kich ban dé xem cac cau thoai, sau d6 thém,
stra, x0a cac block hoi thoai va gén audio maw/TTS cho tung cau.
Hé théng dam bao thir ty block, ngdn ngit va lién két v6i Scenario

duoc luu.

Ludng xtr Iy
chinh

1. Quan tri vién mé man hinh “Quan 1y kich ban roleplay”, hé

thong hién thi danh sach cac kich ban (Scenario) hién co.

2. Quan tri vién chon mot kich ban dé xem chi tiét, hé théng tai
thong tin Scenario va danh sach block hoi thoai tuong ing va

hién thi trén giao dién.

3. Quan tri vién thuc hién cac thao tac thém mdi, chinh sira hoac
x0a cac block hoi thoai (cau ndi, nhan vat, tha tu, loai block,
audio mau).

4. Hé théng kiém tra dir liéu, cdp nhat cac ban ghi
Scenario/Block , tra két qua cho giao dién va hién thi lai kich

ban roleplay sau khi chinh stra.

Sinh vién thyc hién: Bui Qiy Viét  Hudng dan: TS. Nguyén Ning Hung Van 87



Xay dung hé thong hoc ngoai ngir tich hop tri tué nhan tao

I
A
I
N

Quan trj vién Glao dién | Hé théng I o

1. Mo man hinh Quan ly Roleplay

I
|
2. Yéu ciu danh sach RoleplayScenario |
|
L

3. Truy van bang RoleplayScenario

‘
. }:Tré danh sach Scenario
‘

2. Tradanhsdch Seenario

6. Hién thi danh sach kich ban raleplay

R LR

7. Chon mét Scenario dé chinh stra -
>

8. Yéu clu chi tiét Scenario + Block hdi thoai

9. Truy vAn Secenario va RoleplayBlock theo id

10, Tra di liéu Scenario + Block

< 11:.Tré dit ligu chi tiét kichban

¢.12: Hign thi danh sach Block hgi thoai

13. Thém / Slra / X6a céac Block hi thoai -

14. Gtri danh sach Block da chinh sira -

15. Cap nhat RoleplayBlock frong CSDL

r >

;(,15,,,X??,’ﬂ‘é,’l,‘?@ﬂ,”,’?ﬁl,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

<17 Tra két gud chinh sva kichban

1 18. Théng béo két qua
1¢.v@ hien thi kich ban da cap nhat

Hinh 3. 23: Usecase quan 1y kich bdan

Khi quan tri vién thyc hién chitc nang quan ly kich ban roleplay thi cac budc xur ly

chi tiét dién ra nhu sau:

(1-6) Quan tri vién mé man hinh “Quan ly Roleplay” trén giao dién admin. Giao
dién giri yéu cau 1én hé thong dé 1ay danh sach cac RoleplayScenario hién c6. Hé thong
truy van CSDL, nhan danh sich Scenario va tra vé cho giao dién; giao dién hién thj danh

sach kich ban roleplay dé quan tri vién chon kich ban can thao tac.

(7-12) Khi quan tri vién chon mot Scenario cu thé, giao dién guri yéu cau 1én hé
thng dé 14y chi tiét Scenario va cac RoleplayBlock thudc kich ban d6. Hé thong truy
van CSDL, léy thong tin Scenario va danh sach Block héi thoai 1oi tra vé cho giao dién;
giao dién hién thi danh sach cac cau thoai/block theo thtr tu dé quan tri vién quan sat va

chinh stra.

(13-18) Khi quan tri vién thém, stra hodac xoa cac Block hgi thoai, giao dién gui
danh sach Block di chinh stra 1én hé thong. Hé thong cap nhat cac ban ghi
RoleplayBlock tuong tng trong CSDL va nhan xac nhan, sau d6 hé thong tra két qua
chinh stra vé cho giao dién, giao dién hién thi thong bao két qua va cap nhat lai kich ban

roleplay da chinh stra dé quan tri vién kiém tra.
3.4 Thiét ké co sé dir ligu

Dé xdy dung cac chirc niang co ban cua hé théng hoc ngoai ngit. M6 ta chi tiét cac

bang luu trtr thong tin nhu sau:
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Bang 3. 12: Bang User Luu tri¢ thong tin tai khoan nguoi dung.

Tén truomg | Kiéu dir liéu Mo ta Khoa
id INT Khoa chinh ty tang cua nguoi dung PK
username VARCHAR | Tén ding nhap cua ngudi dung, 1a duy nhat | UNIQUE
email VARCHAR | Dia chi email dung dé dang ky / dang nhap | UNIQUE
password VARCHAR | Mat khau da dugc bam (khong luu dang
plain text)
avatar VARCHAR | Duong dan (URL) 4nh dai dién ctia nguoi
dung
bio TEXT Thong tin gidi thidu ngan vé ngudi ding
verify_code | CHAR(6) Mai xac thuc/OTP diung dé kich hoat hodc
xac minh tai khoan
last_active | DATETIME | Thoi diém nguoi dung hoat dong gan nhat
first name | VARCHAR | Tén hoidc ho tén dém cta ngudi dung (néu
hé théng co sir dung)
last_name VARCHAR Ho hoac phﬁn con lai cua ho tén nguoi dung
is_active BOOLEAN Co cho biét tai khoan c6 dang duoc kich
hoat hay khong
is_staff BOOLEAN Co cho biét tai khoan co quyén truy cap
trang quan tri (admin)
Is_superuser | BOOLEAN Co cho biét tai khoan c6 toan quyén trong
hé thong
date_joined | DATETIME | Thoi diém tai khoan duoc tao trong hé thong
last_login | DATETIME | Thoi diém nguoi dung dang nhap hé thong
gan nhat
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Bang 3. 13: Bang Languages Danh sach cdc ngén ngit ma hé thong ho tro giang day.

Tén truong | Kiéu dir liéu | Mé ta Khoa

id INT Khoa chinh tu tang PK

name VARCHAR Truong name cua Language

abbreviation | VARCHAR Ki hi¢u cua ngdén ngtr chi dinh ( en, vi,..) | UNIQUE
native_name | VARCHAR Tén gbc cuia ngdn ngi

direction VARCHAR Hudng viét vin ban (LTR, RTL)

created at TIMESTAMP | Thoi diém ban ghi dugc tao

Bang 3.14: Bang LanguageEnrollment Luu triv thong tin ghi danh cua nguoi dung vao

mot ngén ngir cy thé (tién dé tong quan).

Tén treong | Kiéu dir liéu Mo ta Khoa
id INT Khoa chinh dinh danh m6t ban ghi ghi | PK
danh ngon ngi
user INT Nguoi dung dugc ghi danh vao ngon | FK User
ngit nay
language INT Ngon ngir ma nguoi dung dang hoc FK Language
level INT CAp d6 hién tai cia ngudi hoc trong
ngon ngtr (theo thang ndi bo)
total_xp INT Tong so diém kinh nghiém (XP) da tich
Ity cho ngon ngir nay
streak_days | INT S6 ngay hoc lién tiép hién tai (streak)
last_practiced | DATETIME | Lan cudi cuing nguoi hoc luyén tip ngon
ngir nay
created_at DATETIME | Thoi diém ngudi dung bat dau ghi danh

ngon ngit
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Bang 3.15: Bang Lesson Dinh nghia cdc bai hoc cu thé thudc vé mot chii dé.

Tén truwdong Kiéu dir liéu Mo ta Khoa
id INT Khoa chinh dinh danh mét bai hoc PK
topic INT Chu dé ma bai hoc nay thudc vé FK
Topic
title VARCHAR | Tiéu dé bai hoc
content JSON No6i dung/mé ta cau tric bai hoc
order INT Tht tu hién thi bai hoc trong chu dé
xp_reward INT Tong s6 XP du kién nhan khi hoan
thanh bai hoc
duration_seconds | INT Thoi luong udc tinh cta bai hoc

Bang 3.16: Bang Skill Binh nghia cac ky nang hodc bai tap nho trong bai ho.

Tén trwong Kiéu dir liéu | M6 ta Khoa
id INT Khoa chinh dinh danh mét ky nang (skill) | PK
title VARCHAR | Tiéu dé ning
type VARCHAR | Loai k¥ nang
xp_reward INT S6 diém XP khi hoan thanh
duration_seconds | INT Thoi luong udce tinh dé hoan thanh skill
difficulty SMALLINT | Do kho tuong d6i cua ki ning
title_i18n JSON Tiéu dé k¥ nang da ngdn ngi
description_i18n | JSON M0 ta chi tiét ki niang da ngon ngir
language_code VARCHAR | Ma ngdn ngir ndi dung chinh cua skill
tags JSON Danh sach nhan gan voi skill
Is_active BOOLEAN | Trang thai
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Bang 3.17: Bang Word Kho tir vieng ciia hé thong.

Tén truong Kiéu dir liéu | M6 ta Khoa

id INT Khoa chinh tir vung PK

language INT Ngbén ngit ma tir vung thudc vé | FK Language
text VARCHAR | Chudi gdc ctia tir vung UNIQUE
normalized VARCHAR | Dang chuan héa

part_of _speech | VARCHAR | Tt loai: noun, verb, adj,...

created_at DATETIME | Thoi diém tao tir

Bang 3.18: Bdng Misstake Luwu trit lich sir cdc 16i sai ciia nguoi ding.

Tén Kiéu dir li¢u MG ta Khoa
truong
id INT Khéa chinh ban ghi 16i PK
skill INT K¥ ning lién quan dén 16i FK Skill
user INT Nguoi dung méc 16 FK User
enrollment | INT Ghi danh ng6n ngir FK LanguageEnrollment
interaction | INT Ban ghi LearningInteraction | FK Learninglnteraction
lesson INT Bai hoc lién quan dén 16i FK Lesson
word INT Tir vung lién quan dén 16i FK Word
source VARCHAR | Loai 16i
description | TEXT M0 ta ngan vé 16i
error_detail | JSON Chi tiét cau triic
score FLOAT Piém danh gia 10i
confidence | FLOAT D0 tin cay tir mé hinh Al khi
phét hién 15i
timestamp | DATETIME | Thoi diém phat sinh/ghi nhan
16i
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Bang 3.19: Bang Learninglnteraction chi tiét moi tuwong tdc hoc tdp phdn tich hanh vi.

Tén truong Kiéu dir liéu | M6 ta Khoa
id INT Khoa chinh log tuong | PK
tac hoc tap
user INT Nguoi dung thyc hién | FK User
hanh dong
enrollment INT Ghi danh ngén ngir tai | FK LanguageEnrollment
thoi diém tuong tac
lesson INT Bai hoc lién quan FK Lesson
word INT Tur vung lién quan FK Word
skill INT K¥ nang lién quan dén | FK Skill
tuong tac
action VARCHAR | Loai hanh dong
value FLOAT Gia trj do dugc: diém, ti
1€ ding,...
success BOOLEAN Tuong tac thanh cong
hay that bai
duration_seconds | INT Thoi luong tuong tac
xp_earned INT XP kiém dugc tir tuong
tac nay
meta JSON Théng tin chi tiét khac
created_at DATETIME | Thoi diém ghi nhan

twong tac
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Bang 3.20: Bang Topic Pinh nghia cdc chii dé Ién trong 19 trinh hoc.

Tén trwomg | Kiéu dir lidu Mo ta Khoa

id INT Khoéa chinh dinh danh mét chu dé | PK
(topic) hoc

language INT Ngbn ngit ma chu dé nay thuoc vé | FK Language

slug VARCHAR M3 dinh danh dang URL UNIQUE

title VARCHAR Tén chu dé hién thi

description TEXT Mo ta

order INT Tht tw hién thi cha dé

golden BOOLEAN Danh dau quan trong/dé xuat

created_at DATETIME Thoi diém tao chu dé

embedding | VECTOR(768) | Vector biéu dién chii dé dung cho
tim kiém/goi ¥ (RAG/AI)

embedding_te | TEXT Poan van ban dugc dung dé sinh

xt embedding cho chu dé

embedding_u | DATETIME Lan cudi cung embedding cua chu

pdated_at dé duogc cap nhat

embedding_h | VARCHAR(64) | Hash cua embedding_text/phién

ash ban dé tranh tinh lai khong can thiét

embedding_ | VARCHAR Tén mo hinh embedding da sir dung

model

Bdng 3. 21: Bang SessionAnswer Luwu trit cdu trd 101 chi tiét ciia ngueoi ding trong mot

phién lam bai.

G

Tén truong | Kiéu di liéu M3 ta Khoa
id INT Khéa chinh PK
session INT Phién lam bai ma cau tra 101 nay thudc | FK LessonSession
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skill INT K¥ nang tuong g véi cau hoi nay FK Skill
guestion_id | VARCHAR | Dinh danh cdu hoi

Is_correct BOOLEAN Hoc vién tra 161 dung hay sai

user_answer | TEXT Noi dung cau tra 101 ciia hoc vién

expected TEXT Dap 4n hodc goi ¥ dap an chuan

meta JSON Metadata bo sung:

created at | DATETIME | Thoi diém luu cu tra 1oi

Bang 3. 22: Bang RolePlayScenario Pinh nghia cac kich ban hoi thogi nhdp vai.

Tén truomg | Kiéu dir lidu Mo ta Khoa
id UulD Khoa chinh dang UUID cho kich ban hoi thoai | PK
slug VARCHAR M3 dinh danh ngan, duy nhét cho kich ban | UNIQUE
title VARCHAR Tiéu dé kich ban hoi thoai
description | TEXT M0 ta chi tiét bdi canh/ndi dung kich ban
level CHAR(2) Cap CEFR muc tiéu (A1, A2, B1, ...)
order INT Tht tu sip xép kich ban trong danh sach
tags JSON Danh séach nhan cho kich ban
skill_tags JSON Nhin lién két véi cac skill
is_active BOOLEAN Co bat/tat kich ban trong hé thong
created_at | DATETIME Thoi diém tao kich ban
updated_at | DATETIME Thoi diém cdp nhat gan nhat
embedding | VECTOR(768) | Vector embedding dung cho tim kiém/goi ¥
hoi thoai
embedding_ | TEXT Vin ban ngudn dé sinh embedding
text
embedding_ | DATETIME Lan cudi cip nhat embedding
updated_at
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embedding_ | VARCHAR Hash ndi dung embedding_text dé tranh tinh
hash lai

embedding_ | VARCHAR Tén mo hinh embedding str dung

model

Bang 3. 23: Bang RolePlayBlock Cdc khéi néi dung chi tiét trong kich ban Roleplay.

Tén truong Kiéu dir liéu | M6 ta Khoa
id UuID Khoa chinh ciia mot block | PK
trong kich ban hdi thoai
scenario UuID Kich ban hoi thoai ma | FK
block nay thudc vé RoleplayScenario
section VARCHAR Loai block
order INT Thtr tu trong kich ban UNIQUE
role VARCHAR Vai tro noi
text TEXT No6i dung cau thoai / chi
dan / tir vung
extra JSON Thong tin bo sung
audio_key VARCHAR Khoa audio
tts_voice VARCHAR Tén giong TTS goi v
dung dé doc block nay
lang_hint VARCHAR Go1 y ngon ngir cia block
Is_active BOOLEAN Bat/tat block trong kich
ban
created_at DATETIME | Thoi diém tao block
updated_at DATETIME | Thoi diém chinh sira gan
nhat
embedding VECTOR(768) | Embedding cho block
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embedding_text TEXT Vin ban nguon dé sinh
embedding
embedding_updated_at | DATETIME |Lan cudi cdp nhat
embedding
embedding_hash VARCHAR Hash ndi dung
embedding_text
embedding_maodel VARCHAR Tén mo hinh embedding

Badng 3. 24: Bang PronAttempt Luu trit chi tiét tirng lan thu am luyén phat am dé cham

diém AL
Tén trwomg | Kiéu dir liéu Mo ta Khoa
id INT Khoa chinh tu tang PK
session INT Phién luyén tap k¥ ning chtra lan | FK SkillSession
thir nay
prompt_id INT Cau/Tir mau duoc yéu cau doc FK PronunciationPrompt
expected_text | TEXT Vin ban chuan can doc
recognized TEXT Van ban Al nhan dang duogc
score_overall | FLOAT Diém chim tong quat
audio_path VARCHAR | Puong dan file 4m thanh nguoi
dung da thu
details JSON Chi tiét 16i (WER, CER, d6 tin
cay...)

Bdng 3. 25: Bang TopicProgress Luwu trit tién d¢ hoc tdp cia ngueoi ding theo

tirng chu dé lom.

Tén truong

Kiéu dir liéu

M0 ta

Khoa

INT

Khoa chinh ty tang

PK
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enrollment INT Ghi danh ngon ngtt | FK
lién quan LanguageEnrollment
topic INT Chu dé dang hoc FK Topic

highest_completed _order | INT

Thr tu bai hoc cao
nhit da hoan thanh

trong chu dé

completed BOOLEAN | Panh diu d3 hoan
thanh toan bo chu
daé

Xp INT Téng XP dat duoc
trong chu dé nay

last_seen DATETIME | Thoi gian truy cap

chu dé gan nhat

Bdng 3. 26: Bdang LessonSession Luu trit théng tin chi tiét vé mot phién lam bai hoc

(mét lan nguoi dimg vao hoc mét bai).

Tén trwong Kiéu dir liéu Mo ta Khoa
id INT Khoa chinh tu tang PK
session_id VARCHAR | M3 dinh danh duy nhét UNIQUE
(UUID) cho session
user INT Nguoi dung thuc hién phién | FK User
hoc
lesson INT Bai hoc dang thuc hién FK Lesson
enrollment INT Ghi danh ngon ngir lién quan | FK
LanguageEnrollment
status VARCHAR | Trang thai
started_at DATETIME | Thoi diém bat dau
completed_at DATETIME | Thoi diém hoan thanh
correct_answers | INT S6 cau tra 1oi dung
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xp_earned INT S6 XP kiém duogc trong
phién nay
perfect_lesson BOOLEAN Co danh dau bai hoc hoan

hao (khong sai cau nao)

Bang 3. 27: Bang UserSkillStats Luwu trit thong ké chi tiét vé dé thanh thao tirng kj

nang (Skill) cua nguoi dung.

Tén truong Kiéu dir liéu M0 ta Khoa
id INT Khoa chinh tu tang PK
enrollment INT Ghi danh ngon ngir lién quan | FK LanguageEnrollment
skill INT K¥ nang dugc theo doi FK Skill
level INT Cap d6 thanh thao hién tai
(Crown level 0-5)
proficiency _score | FLOAT Diém thanh thao (0.0 - 100.0)
needs_review BOOLEAN | Co bao hiéu k¥ ning nay can
on tap lai
status VARCHAR | Trang thai
last_practiced DATETIME | Lan cubi luyén tip k¥ ning

nay

Bdng 3. 28: Bang DailyXP Theo déi XP kiém dwoc theo ngay dé vé biéu dé hoat déng.

Tén truong | Kiéu dir liéu M0 ta Khoa
id INT Khoa chinh tu tang PK

user INT Nguoi dung FK User
date DATE Ngay ghi nhan

Xp INT Tong XP kiém duoc trong ngay do
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Bang 3. 29: Bang Friend Luu trit moi quan hé ban bé giita cdc nguoi ding.

Tén trwomg | Kiéu dir liéu Mo ta Khoa
id INT Khoa chinh tu tang PK
from_user INT Nguoi gui 101 moi két ban FK User
to_user INT Nguoi nhan 161 moi FK User
accepted BOOLEAN Trang thai chap nhan

created_at DATETIME | Thoi diém gui 101 moi

Bdng 3. 30: Bding LeaderboardEntry Luu trit dit liéu bang xép hang thi dua.

Tén trwomg | Kiéu dir liéu Mo ta Khoa
id INT Khoa chinh tu tang PK

user INT Nguoi dung trén bang xép hang FK User
language INT Ngbn ngit xép hang FK Language
date DATE Ngay/Tuan/Thang tinh bang xép hang

rank INT Thir hang hién tai

Xp INT S6 XP dung dé xép hang

Bang 3. 31: Bang UserBadge Luu trit cac huy hiéu ma nguoi dung da dat dwoc.

Tén truong | Kiéu dir lifu | Mo ta Khoa

id INT Khoa chinh tu tang PK

user INT Nguoi dung dat huy hiéu FK User
badge INT Huy hiéu dat dugc FK Badge
awarded_at | DATETIME | Thoi diém nhan huy hiéu

progress INT Tién d6 hién tai (néu huy hiéu can tich liy)
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Bang 3. 32: Bang Badge Pinh nghia cdc huy hiéu/thanh tich trong hé thong.

Tén trwomg | Kiéu dir liéu Mo ta Khoa
id INT Khoa chinh tu tang PK
slug VARCHAR | M3 dinh danh duy nhét cua huy hiéu UNIQUE
name VARCHAR | Tén hién thi cta huy hiéu
description TEXT Mo ta cach dat dugc huy hiéu
criteria JSON Diéu kién logic dé mé khoa
icon VARCHAR | Puodng dan icon huy hiéu
Bdng 3. 33: Bang Notification Lieu trit thong bdo giri dén nguoi ding.
Tén trwomg | Kiéu dir liéu Mo ta Khoa
id INT Khoa chinh tu tang PK
user INT Nguoi nhan thong bao FK User
type VARCHAR | Loai thong bao
title VARCHAR | Tiéu dé thong bao
body TEXT Noi dung thong bao
read_at DATETIME | Thoi diém nguoi dung d xem
Bang 3. 34: Bang KnownWord Luwu trit tie vung nguoi dung da hoc.
Tén truong | Kiéu dir liéu M0 ta Khoa
id INT Khoa chinh ty tang PK
enrollment INT Ghi danh ng6n ngir lién quan FK
LanguageEnrollment
word INT Ttr vung dang theo doi FK Word
status VARCHAR | Trang thai
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next_review |DATETIME | Thoi diém can 6n tp tiép theo
(thuat toan SM-2)

score FLOAT Piém danh gia muc do thudc tu
(0-100)

ease_factor FLOAT Hé s6 ghi nhé (dung cho thuat
toan lap lai)

Bang 3. 35: Bang PronunciationPrompt Di liéu cau/tir mdu ding cho bai tdp phat am.

Tén truomg | Kiéu dir lidu M0 ta Khoa
id INT Khoéa chinh ty ting PK

skill INT Thudc vé k¥ ning nao FK Skill
word VARCHAR | Tir hodc cau can phat am

phonemes VARCHAR | Phién am IPA (néu c6)

tts_file VARCHAR | Puong dan file Am thanh mau (TTS sinh ra)

Bdng 3. 36: Bang SkillQuestion Céu héi tric nghiém (Quiz) trong cdc bai Skill.

Tén treong | Kiéu dir liéu Mo ta Khoa
id INT Khoa chinh tu tang PK

skill INT Thudc vé k§ ning nao | FK Skill
question_text | TEXT Noi dung cau hoi

Bdng 3. 37: Bang SkillChoice Cdc phwong dn lira chon cho cdu héi trdc nghiém.

Tén truong | Kiéu dir liéu M3 ta Khoa

id INT Khoa chinh ty tang PK

question INT Thudc vé cau hoi nao | FK SkillQuestion
text VARCHAR | N6i dung phuong é4n

Is_correct BOOLEAN La dap an dung hay sai
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Bang 3. 38: Bang SkillGap Lieu triv dit liéu cho dang badi tdp dién tir vao ché trong.

Tén truong | Kiéu dir liéu Mo ta Khoa
id INT Khoa chinh tu tang PK

skill INT Thudc vé k¥ ning nao FK Skill
text TEXT Cau van chua chd trong (placeholder)

answer VARCHAR | Pap an dang can dién

Bang 3. 39: Bang Orderingltem Lieu trit cdc manh ghép cho dang bai sdp xép lai cdu.

Tén trwomg | Kiéu dir lidu Mo ta Khoa
id INT Khoa chinh ty tang PK

skill INT Thudc vé k¥ ning nao FK Skill
text VARCHAR | Noi dung cua manh ghép

order_index | INT Vi tri dGing trong cau hoan chinh

Bdng 3. 40: Bang MatchingPair Lueu triv cdc cdp ti/nghia cho dang bai tdp noi cét.

Tén treong | Kiéu dir liéu Mo ta Khoa
id INT Khoa chinh tu tang PK
skill INT Thudc vé ki ning nao FK Skill
left_text VARCHAR | N6i dung cot trai

right_text VARCHAR | N6i dung cot phai twong tng (dap an)
left_text_i18n | JSON Pa ngdn ngit cho cot trai (néu cd)
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Bang 3. 41: Bang ListeningPrompt Luu triv dir liéu cho bai tdp luyén nghe.

Tén truomg | Kiéu dir lidu Mo ta Khoa
id INT Khoa chinh tu tang PK

skill INT Thudc vé k¥ nang nao FK Skill
audio_url URL Puong dan file am thanh dé bai
question_text | VARCHAR | Céu hoi hién thi (néu c6)

answer VARCHAR | Bép an van ban cua bai nghe

Bdng 3. 42: Bang ReadingContent Luu trit doan vian ban dai cho bai tdp doc hiéu.

Tén trwomg | Kiéu dir liéu Mo ta Khoa
id INT Khoa chinh ty tang PK

skill INT Thudc vé k¥ ning nao FK Skill (1-1)
passage TEXT Noi dung doan vin can doc

Bdng 3. 43: Bang ReadingQuestion Luwu trit cdu héi lién quan dén doan van doc hiéu.

Tén trwong | Kiéu dir liéu Mo ta Khoa
id INT Khoa chinh tu tang PK
skill INT Thudc vé ki ning doc nao | FK Skill
question_text | TEXT Noi dung cau hoi
answer VARCHAR | Dap 4n ding
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Bang 3. 44: Bang WritingQuestion Luu trit dé bai cho kj ndng viét.

Tén trwong

Kiéu dir liéu

A >

Mo ta

Khoa

id

INT

Khoa chinh tu tang

PK

skill

INT

Thudc vé k¥ ndng nao

FK Skill

prompt

TEXT

bé bai hodc yéu cau viét

answer

VARCHAR

bép 4n mau hodc goi y

Bang 3.

trong

mot bai hoc.

45: Bdng LessonSkill Bang trung gian dinh nghia thit tw cdc kyj nang xudt hién

Tén truong

Mo ta

id

Khoa chinh ty tang

lesson

Bai ho

¢ chira k¥ ndng

FK — Lesson

skill

K¥ nang dugc thém vao bai

FK — Skill

order

Tht tu xuét hién cua skill trong bai

RoleplayScenario RoleplayBlock
uuid id P composed_of« uid|id Pl Friend
- int id PK
str - title uuid |scenario_id  |F nat
evel strindrole int from_user_id [FK DailyXP
str level ntto user @ |FK int |id PK CalendarEvent Badge
Language stringtext S céint user g FK |t id Pt fia |PK
int id PK relates i i e
Topi R m 2 E?!Iy activity datédate int user_id [FK st |name
opic st name anguageEnrollment ser . .
int id PK|containgt——has students int lid PH int |xp datetir start
- - - str  abbreviation N @ e awarded_to
int |language_id |FK : \C'Flrn user_id Ffo enrolls —H|str  [username e .
- dictiona - = hedules— UserBadge
str [tille i i int language_id [FK str [email k P N
Word % C=lint id PK
int |order int level e \\ . ‘ )
int id P learns__ \ e " int user_id FK
int total_xp i 5, attempts  Practices
int language_id Fl + \ KnownWord . p\\ e int badge_id |FK
contains . «lint id P has S oy
striltext L ___ ftracks I \\ e e
s Iea}[‘nf—ff ———<xint  enroliment_id F '\ LessonSession SkillSession
Lesson TopicProgress int word id i \\/ int |id PK| int|id PK
. . i int |id PK - P’ i
int |id PK! [ Skill float ease factor AccountSetting  linr |user id  [FK| it user_id |FK
. int |id PK int enrollment_id|FK — int lid PK
int  |topic_id FK = date next_review int Jlesson_id |FK| intfskill_id |FK
str |type i i FK . int |user_id FK B
str|titls 7 it int_|topic_id <kl maste = str |status 3
. S |str title boolcompleted ry Ty st |ui_language - | prununclat\gn attempts
~ part of UserSkillStats ANSWers log
includes 7 ¥ int i 5
T 5 WPA-ES n_ | SessionAnswer PronAttempt
3 it |enroliment_id  |FI
LessonSkil TypeSkill int  |skil_id =
int |level
float |proficiency_scorg
N A A A
Hinh 3. 24: So do thuc thé quan hé
. A T A N\ e 2 T A r x X ~ \ A
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CHUONG 4 TRIEN KHAI HE THONG

4.1 Cong cu va cong nghé trién khai

4.1.1 Django

Hinh 4.1: Logo django

Django mot framework lap trinh web bac cao, mi ngudén mé dugc viét bang ngon
ngit Python, ndi tiéng véi triét 1y "batteries-included" (tich hop sin moi thir can thiét).
Ra do1 véi muc tiéu giap cac lap trinh vién xay dung ung dung web nhanh chong, an
toan va dé bao tri, Django tuan theo md hinh kién trac MVT (Model-View-Template).
Piém manh cta Django nam & kha ning bao mat vuot troi, tu dong ngin chin cac 16
héng phd bién nhu SQL Injection hay Cross-site Scripting (XSS), cing v6i hé thong
quan tri (Admin Interface) dugc sinh ra tw dong, gitp tiét kiém dang ké thoi gian phat
trién cac tinh ning quan 1y ndi dung. Trong du 4n nay, Django dugc lya chon lam nén
tang cbt 161 cho phia Backend, chiu trach nhiém quan 1y logic nghiép vu phtc tap va
tuong tac voi co so dit liéu. Nho vao hé théng ORM (Object-Relational Mapping) manh
mé, viéc thao tac v6i dit liéu quan hé tré nén truc quan thong qua cac déi twong Python
thay vi phai viét cac ciu lénh SQL tho. Hé théng ciling tan dung cac middleware cia
Django dé xur 1y xéc thyc ngudi ding, quan 1y session va dam bao tinh toan ven cuia dit

lidu trudc khi duge xir 1y boi cac tang tiép theo.
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4.1.2 Django Rest Framwork
django

D) [«

framework
Hinh 4. 2: logo django rest framework

Django Rest Framework (DRF) 12 nén tang xay dung API tiéu chuan trong hé sinh
thai Django, dugc lya chon lam 161 backend nham dam bao tdc dd phat trién, do tin cay
va kha ning mé rong. DRF cung cip co ché serialization manh mé, quan 1y xac thuc
(authentication) linh hoat, phan quyén (permission) chi tiét, va hd tro t6t cho mé hinh
microservices.

Trong h¢ théng, DRF dam nhi¢m: Xay dung API cho toan bg nghi¢p vu: bai hoc,
k¥ nang, bai tap, roleplay, thong ké hoc tap, gamification, XP, leaderboard. Cung cap
endpoint RESTful cho frontend React va cac dich vu Al truy cép. Tich hop tdt véi
Postgres, Redis, Celery va MinIO dé xt 1y cac tac vu xt 1y dit liéu 16n, streaming hodc
upload file. Ho tro WebSocket thong qua ASGI layer cho cac chirc nang thoi gian thuc
(realtime leaderboard, roleplay chat).

DRF phu hop véi yéu cau mé rong data model phtrc tap ctia hé théng hoc ngoai
ngit (Lesson, Skill, UserSkillStats, LearningInteraction...).

4.1.3 Celery

Hinh 4. 3: logo celery

Celery 1a mot thu vién xtr 1y tac vu bat déng bd, cho phép thyc thi cac cong viée
nang, chay nén hoic chay theo lich ma khong lam cham hé th6ng chinh. Trong hé théng
hoc ngoai ngit, Celery dugc ding dé xir Iy audio bang Whisper (ASR), sinh giong bang
gTTS hoic Piper (TTS), va diéu phdi pipeline chdm diém phat 4m gom chuan héa am
thanh, nhan dang, so sanh va tinh diém.
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Celery cling ddm nhiém c@p nhat gamification va leaderboard, giri email hodc
thong bao nhéc hoc, va thuc hién cac tac vu dinh ky thong qua Celery Beat nhu théng
ké, 1am m&i dir lidu va don rac. Ngoai ra, hé thng sir dung Celery cho xt 1y batch va
cac quy trinh huan luyén offline. Viéc tich hop Celery giup hé thong van hanh nhanh

hon, mugt hon va dé mé rong.

4.1.4 Reactjs vite

Hinh 4. 4: logo vite va reactjs

Frontend duoc xdy dung bang React két hop voi Vite nhiam t6i uu hoa hiéu ning
va trai nghiém ngudi dung. Vite sit dung co ché native ESBuild, cho tc d6 khoi dong

du an, hot reload va bundling nhanh hon.

Trong hé théng: React dam nhan UI/UX cho céc ludng chinh. Vite dam bao tdc do
phat trién nhanh, thoi gian phan hdi thip, phu hop tmg dung giau tuong tac (SPA). Kha
ning két hop React Query, Redux Toolkit gitip quan 1y trang thai hoc tap, cache dit liéu
va t6i wu API calls. D& dong goi vao Docker Container dé trién khai thong nhit véi

backend. React + Vite 14 Iyra chon phu hop cho nén tang hoc ngoai ngit vi yéu cau nhiéu

tuong tac thoi gian thuc, streaming am thanh STT/TTS, va giao dién dong.

&

4.1.5 Docker

docker

Hinh 4. 5: Logo docker

Docker dugc sir dung dé dong goi toan b kién tric microservices va dam bao moi
truong chay dong nhat giita cac moi truong phat trién, staging va production. Trong hé
thdng, Docker orchestration bao gdm: Backend Django/DRF container. Frontend React
container. MinlO, Redis, Postgres, Nginx, Celery worker, Celery beat, va cac dich vu
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Al (Whisper STT, Piper TTS, Ollama LLM). Docker Compose dung dé khai bao cac
service, volume, network.

Viéc container hoa giup: Tach biét timg dich vu dé d& nang cap, thay thé hoic scale
ngang. Pam bao tinh reproducible: code chay gidng nhau trén moi may. Tang tinh bao

tri du an va giam rui ro 1¢ thuéc moi truong.

!MINIO

Hinh 4. 6: logo minlO

4.1.6 MinlO

MinlO duoge st dung nhu kho luu trit di tuong (object storage) thay thé cho
Amazon S3 nhung trién khai cuc bd. MinlO hd tro giao thirc S3 API, dé tich hop véi
Django-Storages. MinlO Iuu trir toan bd audio: file TTS, STT upload, user recordings,
voice assets, roleplay audio, vocabulary audio. Luu file anh minh hoa, avatar, tai liéu.

Téi uu cho dit liéu phi ciu trac dung luong 16n. DE scale khi hé thdng ting luong
hoc vién. Viéc dung MinlO giup tach layer luu trir khéi backend, giam tai cho Postgres

va phu hop véi kién triic microservices.

4.1.7 Redis

redis

Hinh 4. 7: logo Redis

Redis 1a hé théng luu trit key-value trong bd nhé ¢ téc dd cao, phu hop cho
caching va céc tdc vu hang nghin request/gidy. Cache API responses (dac bi¢t: Word
definitions, Lessons, Leaderboard ranking, KnownWords). Luu session WebSocket va
realtime state. Ngan nghén hi¢u nang khi truy cap dir li¢u ldp lai. Training mé hinh goi
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y. Convert file audio/video. Redis tdi wu rd rét cho cac nghiép vu can tdc do cao va trang
thai tam thoi.
4.1.8 Trién khai hé théng
4.1.8.1 Gi6i thiéu vé Vercel va ngrok
a. Vercel

Vercel 1a nén tang trién khai (deployment platform) t6i uvu cho cac ung dung
frontend, ddc bi¢t 1a cac framework hi¢n dai nhu React, Vite, Next.js va Svelte. Vercel

cung céap cac dic diém ndi bat:
- HO tro tot cho tng dung SPA (Single Page Application).

- Build va deploy ty dong méi khi c6 commit méi 1én GitHub nho tich hop
CI/CD san.

- CDN toan cau gitip tang téc do truy cap.
- Cung cép HTTPS mac dinh, khong can cau hinh chirng chi SSL.

Tu dong tao preview deployment cho ting pull request, h trg kiém thir giao dién
nhanh chong.

Vercel dugc str dung dé trién khai phan React + Vite, dam bao giao dién ngudi
dung luon hoat dong truc tuyén, phuc vu kiém thtr chue nang va trai nghiém toan bo h¢

théng.
b. Ngrok

Ngrok 1a cong cu tao duong ham bao mat tir internet t6i may cuc bd, cho phép
expose mdt dich vu backend dang chay local ra ngoai thong qua domain cong khai
(public URL) dang HTTPS. Mot s6 uu diém:

- Tao URL HTTPS ngay lap ttrc, khong can ciu hinh server hay hosting.
- Giup frontend goi backend local tir mdi truong online.

- D& thiét 1ap trong giai doan phat trién, chi can mot cau lénh dé khoi chay
tunnel.

- Cung cap dashboard theo ddi request tai http://127.0.0.1:4040, hd trg debug

hiéu qua.
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Trong qua trinh thyc hién dd an, backend Django (REST API) chua dugc trién khai

1én server that ma chay cuc bg. Viéc dung ngrok giup backend “xudt hién” trén internet,

tao di€u kién cho frontend trén Vercel két no1 va kiém thir lién mach.

4.1.8.2 Mb hinh trién khai

Viéc trién khai duoc thiét ké dua trén dic thu cua timg thanh phan trong hé théng:

Frontend (React + Vite): Pugc trién khai 1én Vercel dé giao dién luon sin
sang truc tuyén, dam bao ngudi dung/nhom kiém thir c6 thé truy cp tir bat
ky thiét bi ndo ma khong can thiét 1ap mdy cuc bo. Vercel dong thoi dam
nhiém vai tro CI/CD cho frontend, tu dong build va deploy mdi khi cap nhat

ma nguon.

Backend (Django REST Framework): Do muyc tiéu d6 an chi can méi truong
thir nghiém, backend dugc chay trén may lap trinh vién (local). Ngrok dugc
st dung dé tao URL HTTPS cong khai, cho phép frontend trén Vercel goi
API qua mang. Piéu ndy dam bao cac chirc nang ding ky, ding nhap, luyén

phat &m, xtr Iy 4m thanh, hoi thoai AI va co ché goi ¥ hoat dong thong sudt.

Cach két hop nay dap ung yéu cau kiém thir end-to-end cho toan bd chirc ning cua

hé théng, ddng thdi khong phat sinh chi phi van hanh backend trén méi trudng cloud.

4.2 Xay dwng backend phuc vu nghiép vu hec ngoai ngir

4.2.1 Cdu tric dg an va module

Ung dung backend dugc xay dung v6i Django/DRF, gdm nhiéu app/module tuong

ung chirc nang nghiép vu riéng:

users: Chiu trach nhiém toan b vong doi tai khoan: dang ky, dang nhép,
xéc thuc, luu trit thong tin hd so va quan 1y cac cai dit c4 nhan cia nguoi

dung (ngdn nglr giao dién, thong bao, dd kho, v.v.).

languages: Quan ly danh sach ngon ngit hd trg va viéc ghi danh cua ngudi
hoc vao timg ngodn ngit (LanguageEnrollment), dong thoi to chirc 16 trinh
hoc theo Topic, Lesson va luu tién d6 timg chil & qua TopicProgress.

learning: T6 chirc toan b phan “lam bai” va luyén ky nang: dinh nghia Skill
va cac loai bai tap, quan 1y phién lam bai (LessonSession, SkillSession), luu
cau tra 1oi (SessionAnswer) va théng ké mirc do thanh thao k¥ ning cua
nguoi hoc trong UserSkillStats.
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- speech: Pam nhiém chtic ning luyén phat 4m: quan 1y cac cau/tlr can luyén
(PronunciationPrompt), goi dich vu STT/TTS dé sinh mau va chidm diém,

sau d6 luu lai két qua chdm diém phat 4m trong PronAttempt.

- roleplay: Quan ly cac kich ban hoi thoai (RoleplayScenario) va tung luot
thoai/khdi noi dung (RoleplayBlock), cung cAp API cho chirc ning chat hoi
thoai theo kich ban va tich hop v&i Al dé sinh cau tra 1oi hodc goi ¥ trong
bdi canh héi thoai.

- vocab: Dong vai tro kho tr vung trung tam: luu Word cho tirng ngon ngtr,
trang thai cia nguoi dung véi tung tir qua KnownWord, va cac ban dich/giai

nghia trong Translation dé phuc vu On tap tur vung.

- social: Hién thuc 16p mang x4 hoi va gamification cua hé thong: quan Iy
quan hé ban be (Friend), sy ki¢n/lich hoc (CalendarEvent), bang Xép hang
(LeaderboardEntry), hé théng huy hiéu (Badge, UserBadge) va cac thong
bao gui t&1 nguoi hoc (Notification).

- tracking: Ghi nhén chi tiét hanh vi hoc tap va két qua cua ngudi hoc: log
timg tuong tac hoc (LearningInteraction), luu cac 18i cu thé (Mistake) va
cac sy kién XP (XPEvent, DailyXP), lam dit liéu ddu vao cho thdng ké va
cho khéi AI goi y.

- ai_recommend: Phu trach toan bo phan goi ¥ hoc c4 nhan hoa: quan Iy phién
ban moé hinh AI (AIModelVersion), cac 1an huin luyén (TrainingRun),
snapshot dic trung dau vao (FeatureSnapshot), danh sach goi y duoc sinh
ra (Recommendation) va phan hoi thuc té ctua nguoi dung (FeedbackLoop)
dé cai thién mo hinh theo thoi gian.

- Céch t6 chirc trén cho phép lam viéc doc lap trén timg phan chirc ning, dé
dang quan 1y migration cho co so dit liéu, viét va chay kiém thir riéng cho
tirng module, déng thoi tai st dung va mo rong code mot cach linh hoat khi

hé thdng phat trién.
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4.3 Giao dién hé thong

TIENG VIET

Hoc ngon ngir mién phi, vui vé va
hiéu qua!

TOI DA CO TAI KHOAN

Hinh 4. 8: Giao dién mo dau
- Nut “BAT PAU”: chuyén nguoi dung toi trang ding ky.
- Nut “TOI DA CO TAI KHOAN”: dén t6i trang ding nhap.
- Cho phép chon ngdn ngit giao dién (Tiéng Viét, Tiéng Anh...).
- Dai chon nhanh ngon ngir hoc (EN, VI, CN, JP, KR...).

LOGIN PANGKY )

QUEN?

GOOGLE FACEBOOK

Hinh 4. 9: Giao dién dang nhdp

Nhap tai khoan mat khau dé ding nhap vao hé thong.
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#
Tao tai khoan DANG NHAP
Hinh 4. 10: Giao dién dang ki
Nhap tén dang ki tai khoan email va mat khau dé dang ki vao hé thong
e @ TIENG VIET ~ .

To6i muén hoc...

= gt
— . 0.6
Tiéng Anh Tigng Hoa Tigng Nhat Tiéng Han
| i
il : il
—
Tiéng Phap Tiéng Duc Tiéng Tay Ban Nha Tiéng ¥

Hinh 4. 11: Giao dién dang ki ngon ngit moi

Chon 1 ngdn ngir bat ki dé bat dau vao hoc.
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i{k@@ Aivory

@ Hoe

) Phitam

& Luyentap
QO Bingxép hang
fh nhigm v
& cirahang

o

~ Hoso

*+ Xemthém

< CHUBE CUA1

Basics 1

< CHOBE, clUa2

Basics 2

< CHUBE cUA3

Food

E) Huone bAN

HUGNG DAN

®EN- Ho P35 Q

Giai dau Lam Ngoc XEM GIAI DAU .

Ban da dat vi tri thir 1
Tiép tyc phan dau dé gitr vi tri

trong top 3!

Nhiém vu hang ngay XEM TAT CA

Kiém 30 KN

. Kiém 30 KN

& siomp B
Kiém 30 KN

] L.

GIOV THIEU CUAHANG  TiNH HIEU QUA
CONGVIEC NHADAUTU  DIEU KHOAN

HUGNG DAN

D Y
Hinh 4. 12: Giao dién bai hoc

Trang hoc phan theo chu dé c6 thé chon bai hoc dau tién cua cac chu dé khac nhau

cac bai hoc sau s€ duoc khoa lai hoan thanh bai hoc truedc s€é mé khoa bai hoc sau.

ﬁ*ﬁ%ﬁ Aivory

@ Hoc

) Phét am

&Y Luyenup
O Bang xép hang
[ noigmvy
& cirahang

,9, Ho so

*+ Xem thém

Phat am = Chonbai A1 - Pronunciation 01 v A Bokho 1

A1 - Pronunciation

0

[> Bét dau phién

Danh sach cau/ tir luyén 1myc .
hello 4 Nghe méu hello
) Nghe mau
0 BA&t déu doc
Lich str Ian thir

Chua c6 Ian thir néo rong phién nay.

Hinh 4. 13: Giao dién luyén phat am

=EN. Ho P35

Giai dau Lam Ngoc XEM GIAI DAU '

Ban da dat vi tri thir 1
11 Tiép tuc phan déu dé giir vi tri

trong top 3!

Nhiém vy hang ngay XEM TAT CA

Kiém 30 KN

29/30 .
Kiém 30 KN

Téng XP: 0 29/30 .
Kiém 30 KN

29/30 .

GIOITHIEU CUAHANG  TiNH HIEU QUA
CONGVIEC NHADAUTU  DIEUKHOAN

Hé thng nhan giong noi ciia ban dé cham diém phat 4m va cho phép nguoi ding

nghe phat &m mau kém danh sach cic bai hoc.
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e o F Aivory

[«p

Phat am
gf’ Luyén tap
O Bingxéphang
fh whigmwy
ﬁ Cira hang

o

~ Hoso

=++  Xem thém

€ Tién d6 hom nay

0760 XP

Ngén ngil:

D on tirdén han 03 Tirvung goi y 3§ 6n 16i hay sai Sira ngay
Khéng c6 tir d&n han. Goi ¥ bat dau Hello intj # (grammar) 30x
hoc: name noun #- (listening) 7
Hello L nice to meet you phrase #- (vocab) ™
name noun where adv
nice to meet you phrase from prep
where adv age noun
from prep live verb
age et family noun
live verh
family noun
@ Drill theo ky .- Micro-lesson dang o Noi / Nghe (Roleplay
nang T dé nhanh)
Writing 45% Basics 2 - Lesson 3 abandoned Introducing Yourself Al
B Basics 2 - Lesson 1 failed Asking for Directions Al
Listening %
Food - Lesson 1 in_progress Ordering Food at a Restaurant Al
Reading 82% Basics 1 - Lesson 1 in_progress Buying Groceries A
——
Quiz 88% Basics 2 - Lesson 2 in_progress Talking About Your Family Al
Basics 1 - Lesson 1 In_progress Asking for the Time Al

Hinh 4. 14: Giao dién luyén tdp, thong ké ciia user

=EN Ho Pas P

Glal dau Lam Ngoc XEM GIAI DAU '

Ban da dat vj tri tha 1
Tiép tuc phan déu dé gitr vi ui

trong top 3!

Nhiém vu hang ngay XEM TAT CA

Kiém 30 KN

29/30 .
Kiém 30 KN

w0
Kiém 30 KN

sz W

GINTHIEU CUAHANG  TINH HIEU QUA

CONGVIEC NHABAUTU  BIEUKHOAN

Théng ké diém kinh nghiém ctia ngdy hom nay, nhitng tir sai, ki ning sai, phién

hoc da hoc.

e 9P Aivory

@ Hoc

) Phétam

& Luyentip
O Bang xép hang
@ Nhiém vu
{3 cirahang

,2 Ho so

* Xem thém

J’ &% admin01

All-time

) user03
All-time

o user01
All-time

° user05
Alltime

e admin
All-time

Téit cé ngua ding - Alltime

§ Béng xép hang

Ban bé

Hinh 4. 15: Giao dién bang xép hang

395

XP

90

xp

80

XP

45

xp

® Live updates

=N Ho P3s P

Giai ddu Lam Ngoc XEM GIAI DAU '

Ban da dat vi tri thir 1
Tiép tuc phan dau dé gilr vi tri
trong top 3!

Nhiém vu hang ngay XEM TAT CA

Kiém 30 KN

w0
Kiém 30 KN

29/30 .
Kiém 30 KN

29/30 .

GIOITHIEU CUAHANG  TINH HIEU QUA

CONGVIEC NHADAUTU DIEU KHOAN

Cap nhat thoi gian thuc bang xép hang tat ca va bang xép hang ban bé theo diém

kinh nghiém tinh theo toan b kinh nghiém céc ngdn ngir da hoc.
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Phat am

<))

Luyén tap

Béng xép hang

Nhiém vu

B B O %

Cira hang

Jo
g
Q

+++  Xem thém

Nhiém vu & Huy hiéu

Huy hiéu da dat

NS N : . . 2 1013
Hoan thanh bai hoc, gilf streak va dat mc XP dé md khoa huy hiéu.
i
Ki & Chuamdkhéa Tu & Chuamd khéa , Chi & chuaméinéa . Tanbint © oidat
L4 Duy tri hoc lién tiép 3 L4 Duy tri streak 7 ngay P Khéng bb 18 ngay hoc W 1ich iy 180g cdng
ngdy. lién 1ép. néo trong 30 ngdy. 100 XP.
Dat ngay Nov 14, 2025
Diéu kign: streak + 3 ngy Diéu kién: streak + 7 ngay Digu kién: streak * 30 ngay
Didu kién: 101al_xp
Tién do 0/3 Tién do 7 Tién do 0/30 Hoan thanh 100 /100
C——
e 4
2 @ bang hoan thanh . @ Pang hoan thanh | @ bang hoan thanh Baihoc( @ padat
W ich y tong cong 4 Tich lily tng cong @ i thanh 10 baihoc ot thanh 1 baihoo
500 XP. 2000 XP. bt ky. bat ky.
Dat ngly Nov 14,2025
Biou kign: 101al_xp Didu kign: total_xp idu
kign: lessons_completed oty
kign: lessons._completed
Tién 86 395/ 500 Tién 66 395/ 2000 Tién a6 2/10 Hodan thanh 1
= — = e
A &
@ Dang hoan thanh [ @ Dang hoan thanh | @ Dang hoan thanh Kétnéid © padat
@ oo thach sobai © Thuchann k§ néng noi @ nchann kj ning néi @ abanven ngul
hoc 10 n 50 f8n hoc khdc.
Dat ngay Nov 15,2025
oiey oicy oidy
kign: lessons_completed kign: speaking_sessions kign: speaking_sessions DRu kidn: friend_count
Tién 60 2/50 Tién 66 2/10 Tién 6 2/50 Hodn thanh 1”7
. e 1 . C——

Hinh 4. 16: Giao dién Nhiém vu va huy hiéu

Tinh nhiém vy hoan thanh ctia ngudi dung dé trao huy hiéu.

L )

@ Hoc

) Phatém
&% Luyéntap
O Béng xép hang
@ whizmvy
&} ciahang
2 Heso

*++ Xem thém

Aivory

Bam "Edit Profile’, chinh sira tén va phan gici thigu,

BIO

Day la admin

ACCOUNT
D
# g
Email
=]

user@example.com

Admin
Active Staff
Quiy Viét
@admin01
o Usemame
™ admin01

Role
© Admin

Edit Profile

& EN v

do P35 R

Gial ddu Lam Ngoc XEM GIAI DAU '

Ban da dat vi tri tha 1
Tiép tuc phan dau dé giir vi tri

trong top 3!

Nhiém vu hang ngay XEM TAT CA

Kiém 30 KN @
29/30
Kiém 30 KN
ST @
Kiém 30 KN )
o 29130
GIOITHIEU CUAHANG TINH HIEU QUA
CONGVIEC NHADAUTU  BIEU KHOAN
=N Ho Pa3s P

Gidi dau Lam Ngoc XEM GIAI DAU '

Ban dé datvi trith(r 1

Tiép tyc phan dau dé gilr vj tri

trong top 3!

Nhiém vu hang ngay XEMTAT CA

Kiém 30 KN
29/30

Kiém 30 KN
29/30

Kiém 30 KN
29/30

GIOI THIEU  CUA HANG

TINH HIEU QUA

CONGVIEC NHADAUTU  OIEU KHOAN

Thong tin ciia ngudi ding da dang nhap hé théng kém chiic nang chinh sira.

Hinh 4.

17: Giao dién hd so nguoi dung
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e o) Aivory

@ Hoc
])) Phatam
§ Luyén tap
O Bang xép hang
dh nhiemwu
& cirahang

S Hoso

+ Xem thém

Béng ky ngdn nglr
@ mdi

Bang tin

# caidat

Tim ban bé

user

o user01

user@example.com

o user07
user07@gmail.com
user08
user08@gmail.com
user09
user09@gmail.com
user10
user10@gmail.com

° user02
nguyenvanduydev001@gmail.com

user04
viet.info.43@gmail.com

MM user03

3 Lai moi

=
Fl
=
' g

Két ben

Peng chd xde nhan

P T

Hinh 4. 18: Giao dién ban be

®EN- Ho a5

Giai dau Lam Ngoc XEM GIAI BAU '

Ban da dat vi tri thir 1
Tiép tuc phan dau dé gidr vi tri

trong top 3!

Nhiém vy hang ngay XEM TAT CA

Kigém 30 KN
29/30 .
Kigém 30 KN
29/30 .
Kigm 30 KN
29/30 .
GIOITHIEU  CUAHANG  TiNH HIEU QUA

CONG VIEC NHADAUTU  DIEUKHOAN

Két no1 ban be giri 161 moi két ban, tim kiém, xem yéu cau két ban.

Alvory Admin

Dashboard

27 Default

Models

ah Users

Fp Languages
we Topics

A, Word Bank
B RolePlay

N skills

)
-

15 0

Total Users

6ng 6 thi khodn

m . jo
21 89

Wordbank

Roleplay Scenarios

Kich ban hdi thoai

Total Growth

2007

150

100

50

Users Online
Hoat ddng trong 5 phit giin nhat

@
78

Languages

S8 ngén nglr durge hd trg

Topics
Chi &% hoc tép

Hinh 4. 19: Giao dién admin

| 5]

100

Lessons

ng hé théing

=
186

Skills

K niing luyén tap

Bao gbm quan ly cac ndi dung hoc, quan ly ngudi dung, kich ban hdi thoai, ...
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e Roleplay Assistant

Roleplay fTae] Introduc B v

Press to speak your turmn

&t ban

major or class.

TEACHER  warmup #10

When you first meet someone, what
do you say?

TEACHER  warmup #11

What information do you share when
you introduce yourself?

STUDENT A

Hi! 'm Alex. Nice to meet you.

STUDENT B  #201 Your turn

Nice to meet you too, Alex. I'm Mai.

Close

Start

Hinh 4. 20: Bong bong héi thoai

Luyén nghe-n6i voi chatbot roleplay theo 2 ché d6 luyén tap hoic theo kich ban

san cO.

Sinh vién thyc hién: Bui Qiy Viét  Hudng dan: TS. Nguyén Ning Hung Van

119



Xay dung hé thong hoc ngoai ngir tich hop tri tué nhan tao

KET LUAN

1. Két qua dat dwoc

1.1. Vé mdt mé hinh va kién triic hé thong

Pé tai d3 xay dung thanh céng mot kién tric tong thé cho hé thdng hoc ngoai ngir tmg

dung Al v6i cac thanh phan hoat dong rd rang, c6 kha ning mo rong va dé dang tich

hop cong nghé méi. Hé thong bao gom:

MO-dun luyén phat am thong minh, tng dung mé hinh Whisper cho nhan dang
giong néi, tinh toan cac chi s6 WER, CER, thoi gian phat 4m va danh gia theo
tung tu, tung am Vvi.

M&-dun hdi thoai roleplay Al, cho phép nguoi hoc twong tac vai mé hinh ngdn
ngir 16n (LLM) theo bdi canh thyuc té nhu phong van, nha hang, san bay, mua
sim. Al dong vai tro ban hoi thoai, dua tinh huéng, phan hoi theo ngir canh, stra
16i va goi y dién dat tot hon.

Hé thong dé xuét ndi dung hoc tap, str dung vector embedding, truy van tuong tir
(vector search) va hanh vi ngudi hoc dé dua ra goi ¥ bai hoc, tir vung, hoi thoai
phu hop.

Gamification da tAng, bao gdm nhiém vu hing ngdy, bang xép hang, hé thong
diém kinh nghiém (XP), cip d6 (level), huy hiéu, gitip ting dong luc va duy tri
thoi gian hoc.

Hé quan tri backend trén nén Django REST Framework, tich hop Redis,
PostgreSQL, MinlO, Celery, gitup xtr ly dit li¢u, quan 1y nguoi dung, xir Iy am

thanh va tuong tac véi mo hinh AL

Frontend x4y dung bang ReactJS Vite, t6i wu toc do tai trang, hd tro da man hinh,

dam bao trai nghiém muot ma va truc quan.

1.2. Vé mdt thwe nghiém AI

Pé tai d trién khai va danh gia nhiéu thi nghiém phuc vu bai toan hoc ngoai ngi:

Thuc nghiém TTS (gTTS, Piper)
o bDanh gia chét lugng am thanh, d§ ty nhién, tbc do sinh giong.

o Tu d6 chon md hinh phu hgp cho luyén nghe nang cao.
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e Thuc nghiém ASR (Whisper)

o bPo WER, CER trong nhiéu diéu kién: toc d0 noi khac nhau, c6 nén nhicu,

giong dia phuong.
o So sanh gitra cac phién ban Whisper (tiny, base, small).
e Thuyc nghiém hoi thoai Al
o Danh gid d6 phu hop ngit canh.
o Muc do duy tri logic hoi thoai.
o Kha ning sira 16i va goi y dién dat.
e Thuc nghiém goi ¥ hoc tap
o Kiém tra vector similarity giita ndi dung bai hoc va lich sir ngudi hoc.
o Danh gia kha nang ca nhan hoa.
Cac thuc nghi¢m cho théy nén tang dé xuit hoat dong on dinh va phu hop dé mé
rong thanh san pham thuc té.
1.3. Vé mdt di ligu va ndi dung hoc tip
Hé théng da xay dung dugc moét kho dir liéu gém:
e Tir vung theo chu dé.
e Bai hoc theo cdu tric CEFR co ban (A1-A2).
e Hoi thoai kich ban roleplay.
e Ghi nhan 16i phat 4m, 13i tir vung, théng ké hanh vi hoc.
Kho dir 1iéu nay dong vai trd trung tdm cho cdc mo-dun goi y va RAG.
1.4. Vé tinh kha thi va tiém ning irng dung
Két qua thuc nghiém cho thay:
e Hé théng c6 thé hoat dong hoan chinh tir dau dén cudi (end-to-end).

e C&c mO-dun Al mang lai gia tri ro rét, dac biét trong luyén phat 4m va hoi thoai
roleplay.

e Kién trac microservice hoa c6 kha nang mo rong cho hang ngan nguoi dung dong
thoi néu trién khai thyc té.

Day 1a nén tang quan trong dé phat trién hé thong thanh mot san pham hoan chinh.
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2. Han ché caa dé tai

Du dat duoc nhiéu két qua dang ghi nhan, dé tai van ton tai mot sd han ché xuit

phat tir thoi gian, ngudn luc va diéu kién trién khai:
2.1. Gidi han vé ndi dung va pham vi ngon ngiv

e NOi dung bai hoc médi dirng ¢ mirc co ban (A1-A2).

« Chua tich hop nhiéu ngon ngit khic ngoai tiéng Anh.

« Chua c6 ngan hang bai tdp da dang nhu nghe — ndi — doc — viét day du.
2.2. Gidi han vé mé hinh AI

o Whisper chua dugc fine-tune cho giong nguoi Viét noi tiéng Anh, nén d6 chinh

xac chua to01 uu.

e Hoi thoai roleplay dua hoan toan vao LLM, d61 khi tra 161 khong ding muc tiéu
su pham khi thiéu RAG chuyén biét.

« TTS (gTTS, Piper) chua dat do tu nhién nhu cac md hinh tién tién nhu VITS,
FastSpeech?2.

2.3. Hiéu néng va toi wu héa
e Viéc xtr Iy am thanh tho1i gian thuc con cham khi khong chay GPU.
o Tbc d6 phan hoi cia LLM phu thudc vao mang va tai nguyén may chu.
o Chua trién khai can bang tai hodc hé théng queue cho tic vu ning.
2.4. Tradi nghiém ngwoi dung
e Hién chua c6 ban tng dung di dong (Android/iOS).
3. Huong phat trién

Dé hé théng hoan thién va hudéng dén sur dung thyc té, mot sd hudng phat trién

quan trong bao gom:

3.1. Mo rong ndi dung hoc
« BO6 sung day du bai hoc theo CEFR tir Al dén C1.
« Xay dung bd bai tap nghe, doc, viét nang cao.
« Tich hop nhiéu ngdén ngit: Han, Trung, Nhat.ss

3.2. Néing cép va téi wu mé hinh Al
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Xay dung hé thong hoc ngoai ngir tich hop tri tué nhan tao

o Fine-tune Whisper véi tap dir liéu nguoi Viét.

o Tich hop TTS tién tién: VITS, FastSpeech2, Coqui AL

« BO6 sung RAG cho roleplay dé Al bam sat gio trinh.

« Trién khai recommendation system nang cao nhu BERT4Rec, SASRec.
3.3. Toi wu higu ning hé théng

o Chay m6 hinh ASR/TTS/LLM qua GPU server.

« Hoan thién co ché monitoring, logging, caching.
3.4. M rgng nén ting sir dung

« Phat trién ung dung di dong da nén tang (React Native hoic Flutter).

o Tich hop ché d6 hoc ngoai tuyén (offline mode) cho bai tap tir vung.

o Tich hop WebRTC hoic streaming dé luyén ndi tryc tiép theo thoi gian thuec.
3.5. Tich hop phén tich dir liéu hoc tap

« Phan tich 16i phat 4m theo am vi.

e MO hinh dy doan kha nang bo hoc (dropout prediction).
3.6. Huong toi thwong mai hoa

e Xay dung mo-dun thanh toan.

e Tao goi tai khoan ca nhan, nhom, doanh nghié€p hodc truong hoc.

e Xay dyng mo hinh kinh doanh Freemium hodc Subscription.
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