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LOI CAM DOAN
T6i cam doan day 1a coéng trinh nghién clru ctia riéng toi.
Céc sb liéu, kiéu qua néu trong d& an tt nghiép 1a trung thuc va chua ting

dugc ai cong bd trong bat ky cong trinh ndo khac.
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LOT CAM ON

Loi dau tién, cho tdi xin phép gt 10i cdm on chan thanh nhét t6i cac thay,
cO trong khoa Sau dai hoc noéi riéng cling nhu toan thé cac thay c6 trong Hoc
vién Céong nghé Buu chinh Vién thong da danh tron tam huyét d€ truyén dat céc
kién thire hitu ich, gitip ti c6 mot moi trudmg hoc tap va kién thic vitng chic.

Dic biét tdi xin giii 101 cam on sdu sic nhét téi TS. Tran Tién Cong. Mot
ngudi thiy ludn tin tim va nhiét huyét vo tin v6i viée truyén dat cac kién thirc
va cic nghién cru mdi cho nhiéu thé hé sinh vién. Nhitng huéng dan, gop ¥
cung 101 khuyén cta thiy cho em da gitip t6i rAt nhiéu trong subt qua trinh tir
lya chon dé tai dén viéc thuc hién dé 4n. Gitp t6i mé mang thém dugc nhiéu
kién thirc chuyén sau cling nhu dam mé trong linh vyre nghién ctru khoa hoc.

Trong qua trinh thyc hién dé &n, tuy ban than t6i da cd giang hét strc trong
viée tim cAc tai liéu va phuong phap giai quydt bai toan. Tuy nhién, do kién
thirc va nang luc con nhiéu han ché va thiéu sét. Toi kinh mong nhén dugc
nhitng 161 g6p y tir céc thly ¢6 dé c6 thé hoan thién d& 4n mot cach bt nhat.

Toi xin chan thanh cam on!

Ha Néi, thang 12 ndam 2025

Hoc vién
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MO PAU

Trong bdi canh cong nghé s6 phat trién manh mé& va xu huéng chuyén dbi sb
din ra trén toan cau, viéc Gmg dung tri tué nhan tao (Al) vao cac hoat dong dich vu
khach hang da tré thanh mot xu thé tAt yéu . Bac biét, hoat dong tur vén 18 tin — mot
khiu quan trong trong vi¢c tao 4n tuong dau tién v6i khach hang — dang dbi mat véi
nhiéu thach thitc nhu: chi phi nhén su cao, tinh nhit quan trong chat lugng dich vy, kha
ning phuc vu 24/7, va nhu cdu ngdy cang ting vé trai nghiém khach hang ¢4 nhén hoéa.

Véi pham vi trong truong dai hoc nhu Hoc vién Cong nghé Buu chinh Vién
thong thi viéc ing dung cong nghé sb dugc phat trién rong réi, cing véi sy phat trién
clia cong nghé nhu ciu cung cAp thong tin cho sinh vién cling 12 van dé cén chi y t6i
lam sao c6 thé dap tmg cung cip thong tin duge nhanh chong va chinh xac.

Hé théng nguoi dai dién 4o (Virtual Agent) véi kha ning tuong tac thong
minh, xir Iy ngdn ngit ty nhién va md phong hanh vi con nguoi dang duge coi la giai
phap hiéu qua dé giai quyét nhitng vén dé trén. Viéc nghién ctru va phat trién mot hé
théng nhu vay khong chi cé y nghia thyuc tidn cao trong viéc nang cao chat lugng dich
vu ma con gbp phin vao su phat trién cta linh vuc cong nghé Al tai Viét Nam.

Chinh vi 1y do d6 t6i d4 lya chon va nghién ctiru dé tai: “Nghién ciru phit trién
hé thong nguwoi dai dién do trong hoat dpng tw vén Ié tan, cung cdp thong tin cho
sinh vién Hoc vién Céng nghé Buu chinh Vién théng”. Nham déng gop vao viéc
ung dung cong nghé tién tién dé cai thién trai nghiém nhd hon 1 v6i sinh vién Hoc
vién Cong nghé Buu chinh Vién théng va twong lai rong hon 14 véi khach hang va t6i
uu héa hoat dong dich vu.

Nbi dung d& 4n duoc chia thanh 3 chwong chinh nhu sau:
Chwong 1: Co sé' ly thuyét va tong quan

Gi6i thiéu tdng quan vé hé thdng ngudi dai dién 4o, co s 1y thuyét vé& tri tué
nhén tao (Al), va xr Iy ngdn ngit tw nhién va ng dung vao trong hoat dong 1€ tan.
Noi dung chinh ctia chuong nay s€ gidi thi¢u vé cac khai niém, cac kién thirc méi lién

quan dén nguoi dai dién 4o, co so 1y thuyét vé TTNT va xir ly ngdn ngit tw nhién.



Ngoai ra, chuong ndy ciing dua ra phuong thirc img dung trong hoat dong tu vén 18
tan trong viéc cung cAp thong tin t6i sinh vién.
Chwong 2: Phan tich thiét ké va xay dung hé thong

Ni dung chinh ctia chwong nay s& tap trung vao viéc phan tich, thiét ké va cai
dat trién khai hé théng.
Chwong 3: Thue nghiém va d4nh gia két qua

Trong linh vuc tri tué nhin tao néi chung va hoc sdu noi riéng, tap dit liéu dong
vai tr0 quan trong trong viéc phat trién va danh gia cac thuat toan, img dung. Viéc
phén tich va danh gia chét luwong cua tap dit liéu ciing 12 mot yéu té quan trong dé
dam béo tinh ding ddn va dang tin ciy cla cic két qua thu duoc. Trong chuong 3

ndy, toi s trinh bay chi tiét vé thyc nghiém va danh gié két qua cta hé thong.



Chuong 1. CO SO LY THUYET VA TONG QUAN
1.1. Téng quan vé hé théng ngudi dai dién 20
1.1.1. Khdi nié¢m va dinh nghia ngwoi dai dién do (Virtual Agent)

a) Khai niém:

Ngudi dai dién do (Virtual Agent) 14 giai phap phin mém dya trén tri tué nhan
tao, cho phép tu dong hoa quy trinh twong tic voi khach hang thong qua giao dién
dbi thoai. Hé théng dugc trang bi khi ning nhan dién va phén tich ngdn ngit tu nhién,
gitip x1r Iy cac yéu cAu va phan hdi ngudi ding mot cich doc 1ap, giam thiéu nhu ciu

can thi¢p thu cong.

INPUT PROCESSING OUTPUT
Ngui ding Al Xt Iy Phan hdi

nhap cau hoi ngdn ngt® ty nhién tw dong

=

Hinh 1.1: So' @ minh hoa co ché hoat d9ng ciia Virtual Agent

b) Dinh nghia chi tiét

V& mat k§ thudt, Virtual Agent 1a hé thong st dung Al ¢6 tich hop cdng nghé
xtr Iy ngdn ngit t nhién (NLP), hoc may (Machine Learning) va déi khi ca giong noi
tong hop, cho phép tw ddng hda cudc hoi thoai qua van ban hodc giong néi. Khé nang
nay gitp hé thdng hidu ¥ dinh ngudi diing tir cdu héi bing ngdn ngit ty nhién, khong
bi gi6i han bai cum tir khoa cb dinh.

V& mit chiic ning, Virtual Agent dong vai tro trg ly s6 c6 kha nang tra 16i cdu
hoéi, cung cAp thong tin, huéng din thuc hién tac vy, giai quyét khiéu nai va hd trg
24/7. Piéu nay giam tai cong viée cho can bd va dam bao sy lién tyc khong gian doan.

V& mit ung dung, Virtual Agent thuong duge trién khai trong dich vu cAn
twong tac thudng xuyén nhu: khach hang, ban hang, hd tro k¥ thuat. Hé théng hoat

dong da nén tang: website, mobile app, mang x& hdi hodc dién thoai.



Bang 1.1: Infographic so sdnh Virtual Agent véi cdc hinh thirc hd tro truyén théng

Tiéu chi Hb tro trie tiép Cha;?g; don Virtual Agent
Thoi gian phan hdi | Phu thuoc nhan vién Tic thi Tie thi
Chi phi vin hanh | Cao (Luong + dao tao) Thip Trung binh
Kha ning mé rjng Han ché Trung binh Cao
Po chinh xac Cao (Con nguoi) Trung binh gCao (AD)
Kha niing hoc héi v (Kinh nghiém) x ‘/nglri‘l’r}l‘;‘;e
Hoat dong 24/7 x v v

¢) bic diém phan biét

Virtual Agent khac véi chatbot don gian ¢ chd c6 kha ning hoc héi, cai thién
theo thoi gian va xir ly céc tinh hudng phirc tap hon, khdng chi dua vao kich ban ¢6
sin ma con co thé dua ra quyét dinh dua trén ngit cinh va lich st tuong tac.

1.1.2. Phén logi va déc diém cia cdc logi ngwoi dai dién do

a) Theo hinh thirc thé hién

Avatar 2D 13 nhan vt hoat hinh phéng v&i thiét ké don gian, chi phi phat trién
thAp va dé tich hop. Phu hop v6i website hodc app mobile c6 cdu hinh khiém ton.

Avatar 3D sir dung mo hinh ba chiéu véi chuyén dong tu nhién, yéu ciu nén
tang cao cdp (Unity, Unreal Engine). Tao cam gidc twong tic chan thuc, pht hop v6i
kiosk va man hinh tuong tac lén.

Digital Human st dung hinh dnh/video nguoi thét két hop Al tao do chan thuc
tir d6 ngudi dung tin tudng cao nhung chi phi cao do yéu ciu coéng nghé deepfake/Al

video synthesis. Phu hop voi tu vAn quan trong va gi6i thiéu chinh thirc.



Avatar 2D: Chi phi thp, d& tao, than Avatar 3D: Tuong téc tét hon, bidu Digital Human: Chan thyrc nhét, tgo tin

thién, tai nhanh. cim pho:'g:;hﬁ, thy bidn cao, hign Sai. ¢y, phd hop dai didn thuong hidu, cam

Nhirge didm: Bidu cdm han ché, it Nhurge : Chi phi trung binh, ¢dn XUC €ao.

chan thyre, khéng phi hgp trong téc thiét bj manh hon, thiét ké phirc tap. Nhuwec aidm: Chi phi rit cao, ¢dng

sfu. {rng dung: Trd chot, trdi nghiém nghé phirc tap, ril ro “uncanny vailey™.

Urng dung: HE trg khéich hang coban,  VR/AR, trg If ¢4 nhan ning cso. ng dyng: Thuong mal dién tir cao

gido dyc tré em, chatbot don gian. céip, phét ngén vién thuong hidu, dao
tao chuyén nghiép.

Hinh 1.2: Minh hoa 3 loai hinh thirc Virtual Agent

b) Theo kha ning tuong tac

Ngudi dai dién tinh (Static Agent) chi hién thi thong tin ¢6 san, khong xtt 1y
ngdn ngit tu nhién. Phi hop véi hoi ddp don gidn va menu didu hudng.

Nguoi dai dién phan ung (Reactive Agent) phan hdi theo kich ban lap trinh
san, st dung keyword matching hodc decision tree. Phu hgp véi cau hoi thuong gap
(FAQ) v6i d6 chinh x4c cao.

Ngudi dai dién thong minh (Intelligent Agent) tich hop AI/NLP va hoc may,
hiéu ngit canh, xir Iy ngdn ngit tu nhién linh hoat va c¢6 kha nang hoc héi tir twong

tac. Pay la lya chon t6i uu cho tu van phirc tap va ca nhéan hoa cao.

3. INTELLIGENT

bt

2. REACTIVE

Fiterd Recogniton
Basx Personalizaton
LLerstwd Contrnt Memory

1. STATIC

VIRTUAL AGENT INTELLIGENCE LEVELS

Hinh 1.3: Bidu dd kim tw thap thé hién 3 cip d9 Virtual Agent



¢) Theo chirc ning chinh

Agent tu van thong tin cung cAp thong tin vé chuong trinh dio tao, hoc phi,
tha tuc va hudng dan dich vu. Py 14 loai phé bién nhét trong tb chirc gido duc.

Agent hd tro thi tuc chuyén biét héa trong hudng din quy trinh hanh chinh
nhu ddng ky hoc phan, tra ctru két qua, lich thi. Gitip giam tai dang ké cho bo phan
hanh chinh va tang tinh chinh xac.

Agent giai tri va dinh hudng tip trung vao gioi thiéu hoat dong ngoai khoa, tu
vén nghé nghiép va tour 40 co s& vt chét. Tao trai nghiém tich cuc cho sinh vién méi

va khach tham quan.

Cung ¢c3p thdng tin

| Agenttuvdn |/ diotao
| thong tin \ hoe phi
) - thil tye, huéng din dich vy
Dang ky hin
| Agent hé trg e g_ AT
| thir tue tra ciiu két qua
\ fich thi
; _._thltyc hanh chinh
Agent gidi tri/ l‘ Hoat d3ng ngoai khéa
dinh hudng \ _ty van nghd nghigp
tour &o cd s vit chét

Hinh 1.4: So' dd mindmap thé hién 3 nhém chire niing chinh ciia Virtual Agent

d) Bic diém cin c6 cho hé théng tai hoc vién

V& cong nghé: Hé thdng cin hd trg tiéng Viét tot (xir 1y giong dia phuong),
tich hop véi co s dit lidu hién ¢ cia Hoc vién dé dam bao thng nhét thong tin, va
hoat dong da nén tang (web, mobile, kiosk).

V& ndi dung: Phai dugc cip nhat lién tyc ddm béao thong tin chinh xac va kip
thoi. Cén c6 co ché phan quyén truy cip thong tin phu hop véi timg dbi twong, dong
thoi luu trit lich sir tvong tac dé phan tich va cai thién dich vu.

V& trai nghiém: Giao dién than thién, dé sir dung phu hop véi sinh vién. Thoi
gian phan hdi nhanh dé khoéng gian doan trai nghiém. Quan trong nhét, hé théng cin
nhan biét giéi han va chuyén ddi sang tu van vién nguoi that khi gap tinh hubng phuc

tap vuot kha nang xu ly tv dong.



1.2. Co s6 1y thuyét vé tri tué nhan tao va xir Iy ngén ngir tw nhién

1.2.1. Téng quan tri tué nhin tgo (Al) va hoc mdy (Machine Learning)

a) Khai niém tri tu¢ nhan tao

Tri tué nhan tao (Artificial Intelligence - AI) 1a kha ning cua may tinh mo
phong cac qua trinh tw duy va hanh vi thong minh cta con ngudi. Theo ACM
SIGCHI, AI 14 "mén hoc lién quan dén thiét ké, dénh gia va trién khai hé thong may
tinh tuong tic danh cho con ngudi st dung" [1]. Linh vuc ndy két hop kién thuc tir
khoa hoc may tinh, tdm ly hoc nhén thirc, thiét k& va nhiéu nganh khac dé tao ra cac
hé thdng théng minh.Al bao gbém céc nhanh chinh: Machine Learning cho phép hé
théng hoc tir dit lidu, Deep Learning sitr dung mang no-ron nhiéu 16p, Natural
Language Processing tap trung xir ly ngdn ngit con ngudi, va Computer Vision gidip
may tinh "nhin" va hiéu hinh anh. Trong Virtual Agent, Al déng vai tro then chét &
viéc nhin dang y dinh nguoi dung, sinh phan héi tu dong va ca nhan héa trai nghiém

dua trén lich st twong tac [2].

NATURAL LANGUAGE

¥ PROCESSING  551:
y TEKT  SPEECH
SO 2rs s RERNIT
ARTIFICIAL ‘@

INTELLIGENCE

OBJECT

Hinh 1.5: So' dd cdy thé hién cic nhanh chinh ciia Tri tu¢ nhén tao

b) Machine Learning co ban

Machine Learning dugc phin thanh ba loai chinh theo phuong phap hoc.

Supervised Learning (Hoc c6 giam sat) huén luyén véi dit liéu d gdn nhan, dic biét



hiéu qua cho phan loai cau hoi va du doan y dinh. Vi du: h¢ théng hoc céch phan biét
cau hoi vé hoc phi, lich thi hay thi tuc hanh chinh tir hang ngan mau d& phan loai.

Unsupervised Learning (Hoc khong giam sat) lam viéc voi dit liéu khong co
nhén, hitu ich trong phat hién pattern 4n. Trong Virtual Agent, phuong phap nay phan
nhém ngudi ding da trén hanh vi tuong tac, gitp hé théng didu chinh phan hdi ph
hop véi ting nhém.

Reinforcement Learning (Hoc tdng cudng) hoc thong qua thir va sai, dua trén
phan hdi tir mdi trudng. Virtual Agent t6i uu chién Iuge hoi thoai theo thdi gian bing

céch hoc hanh déng nao dan dén két qua tich cyc va hanh dong nao can tranh.

INFOGRAPHIC: COMPARING 3 TYPES OF

MACHINE LEARNING
SUPERVISED UNSUSPRVITED REINFROCEMENT
LEARNING LEARNING LEARNING

TEXT
ANALYSIS
RECOGNITION

Hinh 1.6: Infographic so sanh 3 loai Machine Learning

¢) Deep Leaming

Deep Learning tmg dung mang no-ron da tAng v4i kha ning tu hoc dic trung
tir dit liéu, loai bé nhu ciu feature engineering thi cong ctia cdc md hinh ML truyén
théng.

Transformer Architecture 13 nén tang cho cdc mé hinh ngdn ngit hién dai nhu

BERT va GPT. Kién trGic nay vuot trdi trong xur 1y vin ban nho co ché "attention"



cho phép mé hinh tép trung vao phan quan trong khi dua ra du doan, giap hiéu ngir
canh va mdi quan hé giita cic tir hidu qué hon [3].

M5 hinh huén luyén sin (Pre-trained Models) dd dugc training trén corpus 16n,
cho phép tuy chinh cho domain cu thé voi dit liéu han ché. Céach tiép cén transfer
learning nay tiét kiém déng ké chi phi va thoi gian, pht hop véi ngén sach cac t6 chirc

gido duc khi xay dyng Virtual Agent.

NEURAL NETWORK TRANSFORMER
ARCHITECTURE ARCHITECTURE
Iaput Embleding

 —" —
=2 @ ® i :

= N o
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Hinh 1.7: Minh hoa kién tric Neural Network va Transformer

1.2.2. Xiz Iy ngon ngit tw nhién

a) Céc tac vu co ban

Tokenization 13 budc tach van ban thanh don vi nhé hon (tir, cum tr, ky tu),
tao nén tang cho xtr ly tiép theo. Part-of-Speech Tagging gan nhan tir loai (danh tir,
dong tix, tinh tir) gitp hiéu cAu trac cdu. Named Entity Recognition (NER) nhén
dién thyuc thé c6 tén nhu tén ngudi, dia danh, td chirc. Trong Virtual Agent ciia Hoc
vién, NER gitip nhén dién tén nganh hoc, giang vién, phong ban. Dependency
Parsing phan tich mdi quan hé phu thudc giita céc tur, giup nim bit chinh xac y
nghia ciu phirc tap.

b) Cac tac vu ning cao

Intent Recognition (Nhén dién y dinh) xac dinh muc dich thuc sy cia nguoi
dung - dang hoi thong tin, yéu cau hd tro hay khiéu nai. DAy 13 budc quan trong nhét

quyét dinh cach xir 1y tiép theo.
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Entity Extraction (Trich xuét thue thé) khong chi nhan dién ma con trich
xuét thong tin cu thé. Vi du tir "Em mudn dang ky hoc phin Lap trinh Java hoc ky
1", hé théng trich xut: mén hoc (L4p trinh Java), hanh dong (ding ky), thoi gian
(hoc ky 1).

Sentiment Analysis hiéu cim xtc va thai d6 nguoi ding qua van ban, dic biét quan
trong dé nhan biét khi ngudi dung khong hai long va cén chuyén sang nhén vién thyec.

Text Generation tao vin ban tu nhién dya trén ngff canh, cho phép hé théng
sinh cau tra 16i da dang thay vi chi dung template ¢ dinh. Question Answering tra
10 cAu hoi dua trén co sé tri thic, yéu cAu hidu va téng hop thong tin [4].

¢) Mo hinh ngdn ngit hién dai

Word Embeddings (Word2Vec, GloVe) chuyén tir thanh vector sO, cac tir co
nghia gin nhau cé vector gin nhau. Vi du: vector "sinh vién" gan "hoc sinh" hon 1a
"giang vién". Han ché: mdi tir chi c6 mot vector bat ké ngit canh.

Contextual Embeddings (BERT, PhoBERT) tao biéu dién tir phu thudc ngit
canh. Cling mot tir ¢6 vector khdc nhau trong ngit canh khic nhau. BERT st dung
Transformer va duge huin luyén theo ca hai hudéng (bidirectional), hiéu toan bd ngir
canh xung quanh mdi tir. PhoBERT 13 BERT cho tiéng Viét, mang lai hiéu suét vuot
trdi cho cac tac vu NLP tiéng Viét [5].

Large Language Models nhu GPT-3/GPT-4 v6i hang trdm ty parameters dugc
training trén corpus vin ban quy md 16n. LLM tao ra ndi dung tu nhi€n va mach lac,

gitp Virtual Agent cai thién déng ké chét lugng hiéu ngit canh va sinh phan hoi.

EVOLUTION OF LANGUAGE MODELS
03 GloVe 2018 2028 GPT-3 an
—0—0—0
BERT GPT-2 GPT: GPY-4 Canlet
v 3404 2018 200 Multrddalty Windors
100 ion Tekens ~840 Dolion Tolowen ;sul-m nrs'::am Avanced Reseowag Conchunlionn) At

Hinh 1.8: Timeline tién héa cia cac mé hinh ngon ngir
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1.2.3. Cong nghé xit Iy tiéng viét

a) Pac thi cia tiéng Viét

Tiéng Viét 12 ngon ngit don 1ap, cac tir khong bién hinh theo ngit phap. Tix
tiéng Viét c6 thé gém nhiéu tiéng (tir ghép, tir 1ay), tao ra vén dé tach tir phuc tap:
"hoc sinh" (1 fir) vs "hoc sinh hoc" (3 tir). Ranh gidi tir khong 16 rang nhu tiéng Anh.

DAu thanh diéu anh huong nghia: "ma, ma, ma, mé, ma, ma" - cing 4m co
ban nhung 6 nghia hoan toan khac. Diéu nay tao thach thirc khi xt Iy van ban thiéu
d4u - phd bién trong giao tiép truc tuyén sinh vién.

Tir ddng 4m khéc nghia rat phd bién: "ban" (furniture/discuss), "dao" (dao

ly/dao Phat/dao nguoc). Phan biét ding doi hoi hidu sau vé ngit canh.

b) Cong cu xir Iy tiéng Viét

VnCoreNLP 12 thu vién toan dién cung cép tach tir, gin nhén tir loai, NER va
phén tich ct phap véi d6 chinh xé4c cao, dugc cong ddng qubc té cong nhan.

PhoBERT 4ap dung kién traic BERT cho tiéng Viét, cho phép tao bidu dién
ngit canh va c6 thé fine-tune cho tmg dyng cu thé v6i dit lidu tuong d6i nho [5].

VnTokenizer, PyVi 1a cong cu chuyén biét cho tach tir. UndertheSea 14 thu

vién da ning véi giao dién than thi¢n, pht hop trién khai nhanh.

¢) Thach thic trong xir Iy tiéng Viét

Thach thic: Pa dang phuong ngbn (Béc-Trung-Nam), tir viét tit va tiéng
16ng sinh vién (mik, vs, dc, ko, ntn), thiéu dit liéu chuyén nganh gido duc CNTT, va
11 chinh ta/thiéu d4u thanh diéu.

Giai phap:

Xay dung corpus chuyén nganh véi thuat ngit gido duc va CNTT déc thu
PTIT (tén mon hoc, quy dinh, thu tuc)

Fine-tune PhoBERT véi dit liéu hoi thoai thuc té tir sinh vién, bao gbm cach
dién dat khong chuan

Tir dién domain-specific chira tir viét tit phd bién (PTIT, CTSV, PHCQ) va

thuét ngitr chuyén nganh
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Module chuan héa vin ban chuyén doi tir viét tit vé dang chuén, phuc hoi

diu thanh diéu, sira 16 chinh ta

d) Giai phéap cho bdi canh hoc vién

Pé xay dung Virtual Agent hiéu qua cho Hoc vién, can trién khai bon giai
phap chinh:

Xay dyng corpus chuyén nganh: Thu thép va x4y dung co so dit ligu chira
thuét ngir gido duc va CNTT dédc thu PTIT, bao gbm tén mon hoc, khoa nganh,
chuong trinh dao tao, quy dinh hoc vu va tai liéu hudng dan. Corpus chuyén nganh
gitip hé thong hiéu chinh x4ac cac khai niém ma sinh vién thuong hoi.

Fine-tune md hinh PhoBERT: Thu thép va gan nhin cau ho1 thyc té tir sinh
vién, bao gdm ca cach dién dat khong chudn, tir viét tat va 181 chinh ta. Dix lidu nay
ding dé fine-tune PhoBERT, gitip mé hinh thich nghi véi cach giao tiép dic trung
cua sinh vién PTIT.

Xay dung tir dién domain-specific: Tao tir dién chtra thuat ngir chinh thirc
va tir viét tit phd bién (PTIT, CTSV, PHCQ, SV, GV). H¢ théng can module
chudn héa vin ban ty dong chuyén doi tir viét tit va tiéng 1ong vé dang chuin
trude khi xir ly.

Quy trinh cai thién 1ién tuc: Ghi lai toan bd tuong téc, dic biét cac truong
hop hé théng khéng hiéu hodic phan hdi sai. Phan tich dinh ky dé xéc dinh pattern
131, bd sung vao corpus va tinh chinh mé hinh, ddm bao hé théng ngay cang hiéu 13
hon vé sinh vién.

1.2.4. Ly thuyét twong tic ngudoi — mdy va trdi nghiém ngwoi ding

a) Khai niém tuong tac ngudi — may (Human Computer Interaction)

Tuong tac ngudi — may 1a linh vuc nghién ctru lién nganh tip trung vao thiét
ké, danh gia va trién khai cac hé théng may tinh twong tac dé con ngudi sir dung.
Theo dinh nghia ciia ACM SIGCHI, HCI 13 "mét mdn hoc lién quan dén viéc thiét
ké, danh gid va trién khai cac hé théng mdy tinh twong tac danh cho con ngudi sir

dung va nghién ciru cac hién tuong chinh xung quanh ching" [6]. Linh vuc nay két



13

hop kién thire tir khoa hoc may tinh, tim ly hoc nhén thirc, thiét ké, nhan hoc va nhiéu
nganh khic dé tao ra cic giao dién hiéu qué va dé sir dung.

Trong bdi canh cta Virtual Agent, HCI ddc biét quan trong vi hé théng nay
dai dién cho mot dang twong tac ty nhién hon so véi cic giao di¢n truyén théng.
Norman (2013) trong cuén "The Design of Everyday Things" nhin manh ring thiét
ké tot phai tap trung vao ngudi dung, hiéu dugc mé hinh tur duy ctia ho va tao ra cac
tuong tac phit hgp véi ky vong tu nhién ciia con ngudi [7]. Véi Virtual Agent, myc
tiéu 1a tao ra trai nghiém héi thoai gin giéng véi viée ndi chuyén véi mot ngudi thit,

ddng thoi van dam bao hiéu qua va chinh xéc trong viéc cung cap thong tin.

SYSTEM

User®
gy i QuTPUT

< PROCESSING

Intent Recegnition, Agents response

1 .
Data Retirevat of action “ ’_
Al

USER PEl;CEPTIUN
User interprets
response

Feedback Loop

Hinh 1.9: Mé hinh twong tic nguwdi — may trong Virtual Agent

b) Cac nguyén tic thiét ké giao dién hoi thoai

Thiét ké giao dién hdi thoai (Conversational Interface Design) yéu cdu tuin
thit cic nguyén tic riéng biét so voi giao dién dd hoa truyén théng. Theo Nass va
Brave (2005) trong nghién ctru "Wired for Speech”, con ngudi ¢6 xu huéng tu nhién
ap dung céc quy tic xi hoi khi twong tdc v6i mdy tinh nhu thé ching 1a con ngudi
[8]. Hién twong ndy, dugc goi 1a "Computers Are Social Actors" (CASA), c6 y nghia
quan trong trong thiét ké Virtual Agent vi n6 cho thdy ngudi dung ky vong cac tuong
tac trong tu nhu giao tiép giita ngudi véi ngudi.

Grice (1975) d& xudt bdn nguyén tic hop tac trong giao tiép (Cooperative
Principle) ma cac Virtual Agent nén tuan theo [9]: (1) Nguyén tic sb lugng - cung
cip du thong tin, khéng nhiéu khéng it; (2) Nguyén tic chat lugng - thong tin phai
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ding su that va co cén cir; (3) Nguyén tac lién quan - chi noi nhitng gi lién quan dén
chu d&; (4) Nguyén tic cach thirc - trinh bay rd rang, tranh mo hd va 16n x6n. Viée
tuan tha cac nguyén tic nay gitp Virtual Agent tao ra cac cudc hoi thoai ty nhién va
hiéu qua hon.

Moore va Arar (2019) trong "Conversational AI" nhin manh tAm quan trong
ctia viéc thiét k& personality (tinh c4ch) cho Virtual Agent [10]. Mot agent c6 tinh cach
rd rang, phu hop vaéi thuong hiéu t6 chirc va nhom ngudi ding muyc tiéu sé tao ra két
ndi t6t hon. Déi véi Hoc vién, Virtual Agent nén duge thiét ké véi tinh cach théan thién,

chuyén nghiép, kién nhin va hd trg, phan anh gid trj clia mot t6 chtrc gido duc.

GRICE'S MAXIMS
FOR CONVERSATONAL DESIGN
QUANTITY QUALITY
SAY ENOUGH, NOT TOO MUCH BE TRUTFUL & ACCURATE
8.9, ‘The train is late’ va Due to &g."W's sunny’ {when is) vs
unorsfieen circumstances .. ve "Might rain’
the train delayed by 10 minutes” {whent’s clear”

R

RELATION MANNER
BE RELYEANT. BE CLEAR L ORDERLY
g Answeting 'Yes' to 'Is 19 e.g. Turn left, then right” vs
it cotd? vs '| brought a jackel” Right tum after the third

sireet, no wait ... left!

Hinh 1.10: 4 nguyén tic Grice trong thiét ké hoi thoai

¢) Trai nghiém nguoi ding (User Experience - UX)

Trai nghiém nguoi dung 13 mot khai niém toan dién bao gbm tit ca cac khia
canh ciia twong tic giffa nguoi diing va san pham, dich vu hoic cong ty. ISO 9241-210
dinh nghia UX nhu "nhén thirc va phan tmg ctia nguoi dung khi sir dung hoic dy dinh
st dung mot san phém, hé théng hoic dich vu" [11]. Hassenzahl va Tractinsky (2006)
mé rong khai niém ndy bing cach phan biét giira chét lugng thuc dung (pragmatic
quality) - lién quan dén viéc hoan thanh nhiém vu hiéu qua, va chét luong khoai lac
(hedonic quality) - lién quan dén sy thoa man, niém vui va ¥ nghia ca nhan [12].

Nielsen (1993), mét trong nhiing chuyén gia hang dau vé usability, dé xuét
nam yéu té cbt 16i ctia kha nang sir dung [13]: (1) Learnability - hé thdng dé hoc; (2)
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Efficiency - nguoi dung thanh thao co thé dat nang sudt cao; (3) Memorability - dé
nhé cach st dung sau thoi gian khong dung; (4) Errors - ty 1€ 181 thép va d& phyc hoi;
(5) Satisfaction - ngudi dung cam thiy hai long khi sir dung. C4c yéu 6 nay ddc biét
quan trong cho Virtual Agent trong moéi trudng gido duc, noi ngudi diung co thé khong
sit dung hé thong thudng xuyén nhung cin c6 thé tim dugc thong tin nhanh chéng

khi cén.

FINDABLE

FINDABLE

Hinh 1.11: M hinh té ong UX (UX Honeycomb) ciia Peter Morville

Morville (2004) phat trién m hinh "UX Honeycomb" (Td ong UX) xdc dinh
bay khia canh cua trai nghiém nguoi dung [14]: Useful (hitu ich), Usable (co thé six
dung dugc), Desirable (mong mudn), Findable (c6 thé tim thdy), Accessible (c6 thé
truy cdp), Credible (dang tin cdy), va Valuable (c6 gid tri). Dbi v6i Virtual Agent cia
Hoc vién, tit ca cic khia canh nay déu cén duoc cha y: hé théng phai thuc sy hitu ich
trong viéc giai dap thdc mic sinh vién, dé sir dung ngay ca v&i ngudi dung lin dau,
c6 giao dién hap dan, dé tim thiy trén website, truy cap duoc tir nhiéu thiét bi, cung
cip thong tin chinh xac dang tin cdy, va mang lai gid trj thuc su cho ca sinh vién va
Hoc vién.

d) Do luong va danh gia trai nghiém ngudoi dung

Viéc do ludng hiéu qua cia Virtual Agent doi héi cac phuong phap danh gia
pht hop. Sauro va Lewis (2016) trong "Quantifying the User Experience" dé xuit
nhiéu thude do khach quan va cht quan dé danh gia UX [15]. Céc thudc do khach
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quan bao gém: task completion rate (ty 1 hoan thanh nhiém vu), time on task (thoi
gian thuc hién nhiém vu), error rate (ty 1& 161), va number of steps (sb budc can thuc
hién). Péi voi Virtual Agent, cac chi s6 nay c6 thé duge chuyén ddi thanh: ty 18 cAu
héi duoc giai dap thanh cong, thoi gian trung binh dé nhan duoc cau tra 161 thoa dang,
s6 14n ngudi diing phai dit lai cAu hoi, va s6 lugt hoi thoai trung binh dé giai quyét

mot van de.

VIRTUAL AGENT PERFORMANCE
SUCCESS RATE = AVERAGE RESPONSE TIME
(@) 85% O} 1.2
CONTAINMENT RATE
= 70%
FALLBACK RATE MONTHLY ACTIVE USERS
8 15% 2 2,450

Hinh 1.12: Dashboard do lwong hiéu qué Virtual Agent

Cac thudc do chu quan tip trung vdo cam nhdn cia nguoi dung. System
Usability Scale (SUS) duoc phat trién bai Brooke (1996) 1a mdt bang ciu hoi 10 muc
don gian nhung hiéu qua dé do luong kha nang sit dung tong thé [16]. Diém SUS tix
0-100, voi didm trén 68 duogc coi 1a trén trung binh. i véi Virtual Agent, c6 thé sir
dung cac bang céu hoi danh gia cu thé hon nhu Chatbot Usability Questionnaire
(CUQ) do Holmes et al. (2019) phat trién, tp trung vao cic khia canh dic thu cua
giao dién hoi thoai nhu naturalness (tinh ty nhién), understanding (khé ning hiéu), va
helpfulness (tinh hitu ich) [17].

Net Promoter Score (NPS) cua Reichheld (2003) 1a mét chi s6 don gian nhung
manh m& dé do ludng su hai 1ong va long trung thanh cuia ngudi ding thong qua ciu
héi [18]: "Trén thang diém tir 0-10, ban c6 kha ning giéi thiéu hé théng nay cho ban

be/ddng nghiép dén mic nio?" Ngudi tra 16i 9-10 1a promoters (ngudi ung hg), 7-8
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1a passives (nguoi thu dong), va 0-6 la detractors (nguoi phé binh). NPS = %

promoters - % detractors, voi di€ém s6 duong dugc coi la t6t.

e) Thiét ké da kénh va da thiét bi

Trong thoi dai hién nay, ngudi dung mong doi co thé truy cép dich vu tir nhiéu
kénh va thiét bi khac nhau. Verhoef et al. (2015) dinh nghia omnichannel experience
(trai nghiém da kénh) nhu "sy tich hop lién mach va nhét quan ciia cac kénh khac
nhau dé nguoi ding c6 thé chuyén ddi ty do giita cdc kénh trong cting mét hanh trinh"
[19]. Pbi véi Virtual Agent cua Hoc vién, diéu nay c6 nghia 12 sinh vién nén c6 thé
bat ddu mét cude hoi thoai trén website desktop, tiép tuc trén mobile app trong khi di
chuyén, va c6 thé twong tac qua kiosk tai trudng ma van duy tri ngft canh va lich st
hdi thoai.

Wroblewski (2011) trong "Mobile First" 1ap ludn rang viée thiét ké cho mobile
trude (mobile-first design) budc nhom thiét k& phai vu tién cic tinh ning quan trong
nhét do han ché vé& khong gian mén hinh [20]. C4ch tiép cén nay dic biét phi hop vai
Virtual Agent vi giao dién hdi thoai vbn di d3 tbi gian, tip trung vao ndi dung hon 13
cac yéu td trang tri. Khi thiét ké cho mobile, cin chu ¥ dén kich thudc nat bim (tbi
thiéu 44x44 pixels theo khuyén nghi ctia Apple), kha ning doc vin ban (font size t6i

thiéu 16px), va tdi wu héa cho ci nhép liéu bang giong néi 1in vin ban.

1920x1080

768x1024

Desktop Tablet Mobite

Hinh 1.13: Responsive design ctia Virtual Agent trén cac thiét bi
f) Tinh ning tiép can (Accessibility) va thiét ké toan dién (Inclusive Design)
Tinh ning tiép cén trong HCI dam bao rang hé théng c6 thé duoc sir dung béi

tht c& moi ngudi, bao gdbm ci nhitng ngudi khuyét tat. Web Content Accessibility
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Guidelines (WCAG) 2.1 cia W3C (2018) dua ra bén nguyén tic chinh [21]:
Perceivable (c6 thd nhan thic dugc), Operable (co thé van hanh duoc),
Understandable (c6 thé hiéu dugc), va Robust (bén vimg). D6i véi Virtual Agent,
didu nay c6 nghia 1a can ho trg screen readers cho ngudi khiém thi, cung cap hra chon
nhép lidu bing giong noi cho ngudi khé gd phim, dam bao do tuong phian mau sic
phit hop cho ngudi yéu thi luc, va hd trg phim tit ban phim cho nguoi khong thé str
dung chudt.

Microsoft (2016) trong "Inclusive Design Toolkit" mé& rong khdi niém
accessibility sang inclusive design, khéng chi giai quyét cic nhu ciu cta ngudi
Kkhuyét t4t ma con nhén ra rang tit ca moi nguoi déu c6 thé gip phai cic tinh hubng
khuyét tit tam thoi (nhu bi thuong tay) hodc khuyét tat tinh huéng (nhu & trong moi
trudmg n a0 khong thé nghe) [22]. Thiét ké toan dién tao ra cac giai phap linh hoat
mang lai lgi ich cho tat ca ngudi dung. Vi dy, tinh ning voice input ban dau duoc

thiét ké cho ngudi khuyét tat nhung gio dugc nhiéu ngudi sir dung vi tién loi.

) Niém tin va tinh minh bach trong Al

Khi 1am viéc v6i cdc hé thdng Al nhu Virtual Agent, vin d& niém tin (trust)
tré nén dic biét quan trong. Ribeiro et al. (2016) trong nghién ciru v& "Why Should I
Trust You?" nhin manh ring ngudi dung cin hiéu tai sao hé théng dua ra quyét dinh
hoiic cau tra 101 cu thé [23]. Explainable AT (XAI) 1a xu huéng ngay cang quan trong,
yéu cu cac hé thdng AT phai c6 kha ning giai thich logic ding sau cac quyét dinh
cua minh.

Déi véi Virtual Agent, tinh minh bach ¢6 thé duoc thé hién qua viéc: (1) R
rang ngay tir diu ring day la hé théng tu dong, khong phai nguoi thét; (2) Cung cap
ngudn thong tin khi dua ra cau tra 1o (vi du: "Theo quy ché dao tao nam 2024, diéu
15..."); (3) Thira nhan khi khéng chic chin v& cau tra 1oi va d& xuit chuyén sang tu
vAn vién ngudi; (4) Giai thich tai sao yéu cu mot sé thong tin c4 nhin. Lee va See

(2004) chi ra ring appropriate trust (niém tin pht hop) - khong qua tin cling khong
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quéa nghi ngd - 1a muc ti€u thiét ké ly tuong, va diéu nay dat duoc théng qua tinh minh

bach va kha nang dyu doén ctia h¢ théng [24].

TOP: SUSTANED TRUST

.

CONSISTENCY

LAYER 2:
3: DATA SECURITY

LAYER 3: DATA SECURITY
Clear about capabiilties
& limilations

&

FOUNDATION: ACCURACY

BUILDING TRUST IN VIRTUAL AGENTS

Hinh 1.14: Céc yéu t6 xay dung niém tin trong Virtual Agent

h) Ung dung ly thuyét va thiét ké Virtual Agent cho Hoc vién

Viée 4p dung ly thuyét HCT va UX vao thiét ké Virtual Agent cin tuin theo
quy trinh c6 hé théng. Dua trén User-Centered Design process ctia ISO 9241-210,
thiét ké nén trai qua bén giai doan [6]: (1) Nghién clru ngit canh va hanh vi nguoi
dung; (2) Xac dinh yéu cau théng tin va dich vu sinh vién can; (3) Phat trién prototype;
(4) Thir nghiém va cai thién véi nguoi dung thue.

Garrett (2011) d& xudt nam 16p thiét ké tir triru teong dén cu thé [25]: Strategy
(muyc tiéu va nhu cau), Scope (tinh ning va ndi dung), Structure (ludng hoi thoai),
Skeleton (giao dién va didu huéng), va Surface (thiét ké tryc quan). Mo hinh nay dam
bao Virtual Agent vira dap img nhu cu chién luge, vira than thién véi ngudi dung.

Nielsen Norman Group (2020) khuyén nghi thit nghiém usability som va
thudng xuyén véi ti thidu 5 nguoi dimg, gitp phat hién ~85% van d& [26]. Déi voi
Virtual Agent cia Hoc vién, nén testing véi cdc nhom sinh vién dai dién tur nhiéu

khoéa va nganh khac nhau.
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1.3. Ung dung trong hoat dong tw van 1é tan
1.3.1. Téng quan hé thong

Pé an phat trién hé théng Virtual Agent thong minh hd trg tu van va cung
cép thong tin cho sinh vién Hoc vién PTIT, hoat dong 24/7 nham bd sung va din
thay thé céc hinh thirc tu vén truyén thdng. Hé théng hudng dén bbn muc tiéu
chinh: (1) Giam 70-80% khéi lwong cdu héi lap lai cho nhan vién 1€ tAn va phong
CTSV; (2) bam bao thoi gian phén hoi dudi 2 gidy; (3) Nang cao trai nghiém sinh
vién qua thong tin nhanh, chinh x4c va nhét quan; (4) Thu thap dit liéu insights vé
nhu ciu va hanh vi ngudi ding phuc vu cai tién dich vu. Véi dau vao (Input) 1a
audio/text v4i ndi dung 14 cac ciu hoi cla sinh vién, hoc vién,.. Va d4u ra (Output)

13 thong tin hé thdng da xit ly guri t&i sinh vién, hoc vién,... qua phuong thirc

audio/text
VIRTUAL AGENT
PROCESSING FLOW

SYSTEM PROCESSING

USER INPUT - VIRTUAL AGENT
QUTPUT
! @ a fntent Recognition K

Audio & Text Data &NLP | Generated Response

Knowledge Retrleval &
- Response Generatlon

Hinh 1.15: So d6 chung ciia hé thong
1.3.2. Céng nghé va kién tritc hé thong

a) Kién tric hé théng

Hé théng theo mé hinh Client-Server vdi 3 thanh phan chinh:

Frontend: X4y dyng bing ReactJS va JavaScript cho giao dién web tuong tc
cao. Sir dung Electron.js dé dong goi thanh desktop app chay trén Windows, macOS
va Linux. Giao dién responsive, hoat d6ng muot ma trén moi thiét bi.

Backend: Phat tridn hoan toan bang Python véi cic thu vién AI/ML:

- PhoBERT (transformers, PyTorch): Nhan di¢n y dinh va xtr ly tiéng Viét
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spaCy, PyVi, UndertheSea: Tach tir, NER, xit ly ngdn ngit tu nhién
SQLAlchemy: Két ndi database PostgreSQL
Redis: Luu trit context va session
Elasticsearch: Tim kiém knowledge base
Communication: Frontend va Backend giao tiép real-time qua WebSocket sir
dung thu vién Socket.IO (ca JavaScript client va Python server). Dam bao tuong tac

tire thi, bidirectional communication va auto-reconnect.

b) Ludng xur ly
Khi sinh vién hoi "Hoc phi nganh CNTT la bao nhi€u?":
- TFrontend (React]S) giri message qua Socket.IO
- Backend (Python) nhan va xu ly:
- Text Preprocessing (PyVi): Chuén héa, tach tir
- Intent Recognition (PhoBERT): Nhén di¢n "hé1_hoc_phi"
- Entity Extraction: Trich xuét "nganh CNTT"
- Query Database (PostgreSQL): Léy théng tin hoc phi
- Response Generation: Tao cau tra 10i
- Frontend nhén response qua Socket.1O va hién thi

- Téng thoi gian: < 1 giay

¢) Tech Stack
Bing 1.2: Tech Stack Overview
Bmponent Cong nghé Muc dich o
Frontend React]S + Electron.js + JavaScript |Giao dign web & desktop
Backend _i Python + PhoBERT + spaCy + PyVi||AI/NLP processing
Communication||WebSocket (Socket.1IO) Real-time messaging
Database PostgreSQL + MongoDB + Redis  |[Dif liéu + Logs + Cache

Search Elasticsearch Knowledge base
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1.3.3. Tinh ndng va khd ndng ciia hé théng

a) Chirc nang cot 16i

Hé thdng Virtual Agent dugc thiét ké v6i nam nhém chirc ning chinh phuc
vu sinh vién PTIT:

Tu vén thong tin co ban: Cung cip thong tin vé 16 trinh ddo tao cic
khoa/nganh, hoc phi va hoc bong, lich hoc/thi, cac quy ché, co s& vt chét va dich vu.

Huéng dan thil tuc hanh chinh: HJ tro phuong thitc ding ky hoc phén truc
tuyén, bao luu/chuyén truong, va ding ky ky tuc x4 - hoat dong 24/7 nhur mdt nhin
vién 1€ tn 4o.

Tra cu thong tin ¢4 nhan: Cho phép sinh vién sau khi x4c thyc truy cép thong
tin ca nhan co ban.

Tu vén dinh huéng: Cung cép thong tin vé cac nganh, hudng nghiép dya trén
xu hudng thi truong CNTT-Vién théng, va co hoi thyc tap/viéc lam.

Hb tro k§ thuat: Huéng din vé cic van dé vé khoi phuc mat khau, huéng din

st dung hé thdng quan ly dao tao, va khic phuc su ¢d dang nhap/truy cap dich vu s0.

b) Chirc ndng mé rong

Hb trg da ngdn ngir: HO tro mot s6 ngdn ngit phd bién dé hd tro sinh vién trong
nude va quic té.

Da phuong thirc tuong tac: Ngoai chat vdn ban, hé théng hd tro twong tac hinh
anh, biéu cam dé tang tinh tric quan.

C4 nhan hoa: Hé théng hd tro luu lich st twong tac.
1.4. Két chwong

Chuong 1 d3 trinh bay ly thuyét cho viéc phat trién hé théng Virtual Agent tur
van 18 tan tai Hoc vién PTIT véi cdc ndi dung chinh:

Vé ngudi dai dién ao: Phén tich khai niém, phén loai theo hinh thic (2D, 3D,
Digital Human), kha ning tuong tac (Static, Reactive, Intelligent Agent) va chitc
ning. X4ac dinh hé thong phii hop 1a Intelligent Agent c6 kha ning xt ly ngdn ngi tu

nhién tiéng Viét, tich hop da nén tang va cé nhan hoa trai nghiém.
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V& co so cong nghé: Hé théng hoa kién thic vé AI, Machine Learning va dic
biét 1a NLP. Phan tich thach thuc xir Iy tiéng Viét (tach tir, du thanh diéu, phuong
ngodn) va giai phap (PhoBERT, VnCoreNLP, PyVi, UndertheSea).

V& tuong tac ngudi-may: Trinh by cc nguyén ly thiét ké giao dién hdi thoai,
yéu t tdm 1y hoc nhan thic, quan Iy ddi thoai va phuwong phap dénh gid UX - tao co
s& cho thiét k& hé thong toi wu.

Vé tng dung thyc tién: Dé xuét giai phap dua trén framework ma ngudn mé
Open-LLM-VTuber voi cac cai tién quan trong: Frontend (React]S + Electron.js),
Backend (Python + PhoBERT + Vietnamese NLP), giao tiép real-time qua
WebSocket. Hé thdng tich hop database PTIT, custom dialogue management va
domain-specific features cho gido duc.

Chuong 1 chirng minh tinh kha thi cong nghé cua hé thdng, v6i yéu cau cbt
16i 1a xir ly tiéng Viét chinh xdc thong qua két hop cong cu NLP chuyén biét
(PhoBERT, PyVi) va xdy dung corpus chuyén nganh PTIT. Viéc st dung Open-
LLM-VTuber lam base framework gitp tiét kiém thoi gian phat trién va tan dung
kién trac da dugc kiém chimg.

Chuong 2 s& phan tich yéu cAu hé thdng chi tiét thong qua khao sat nhu cdu sinh vién
va cén bd, xdc dinh use cases cu thé, yéu cdu chirc ning va phi chirc ning - tao ciu

ndi gitta nén tang ly thuyét va giai doan thiét ké, trién khai.
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Chuong 2. PHAN TiCH THIET KE VA XAY DUNG HE
THONG
2.1. Phén tich yéu ciu hé thong

Useraudio (record mic) WebSocket LLM/Agent Text-to-

(generatereply ~ Speech

+ emotions/ Frontend
intent/meta) play

Live2D
via meta

-—»‘. ASR }—»{ TTS "

Hinh 2.1: Ludng xit Iy co ban ciia hé thong
2.1.1. Phén tich cdc bén lién quan
Viée xac dinh ddy di cac bén lién quan (stakeholders) va nhu cu cia ho la
budc diu tién trong phat trién hé théng. Phan tich nay gitip dam bao hé thong Virtual
Agent dugc thiét ké phu hop véi moi ddi tugng st dung tai Hoc vién PTIT. Céc doi
tuong c6 thé sir dung hé théng:

a) Sinh vién dang hoc

Nhém sinh vién dang hoc 1a ddi tuong chinh véi khoang 15,000+ sinh vién
thuéc thé hé Gen Z (18-23 tudi), c6 k¥ nang cong nghé tdt va quen thudc voi
smartphone. Nhu cau chinh cua ho 13 tra ctru nhanh lich hoc, lich thi, két qua hoc tép;
huéng din th tuc hanh chinh (ddng ky hoc phin, xin gidy t&); thong tin hoc phi, cong
ng, hoc bdng; va giai dap vé quy ché. Ho mong doi phén hdi tire thi (< 3 gidy), thong
tin chinh xéc, giao dién mobile-friendly, hd tro 24/7 dic biét trong cao diém dang ky

hoc phan.
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b) Sinh vién méi va thi sinh tuyén sinh
Nhém nay chua quen v6i Hoc vién va can thong tin dinh huéng ban d4u. Nhu
ciu tap trung vao thong tin tuyén sinh, huéng dan thu tuc nhap hoc, théng tin ky tic

X4 va co 86 vat chét, cing tr vAn chon nganh dinh hudng nghé nghiép.

¢) Sinh vién quéc té

S6 luong nho nhung dang ting, ddi mat voi rao can ngdn ngit va vin hoa. Ho
cAn hd tro tiéng Anh, thong tin v& visa va luu trd, cung hudng din thich nghi vin hoa
Viét Nam.
2.1.2. Phén tich yéu ciu chirc ning

Yéu ciu chtc ning md ta nhitng gi hé théng phai lam duge. Dua trén phén

tich stakeholders, ta xdc dinh cac yéu cau chirc nang sau:

a) Chure ning cdt 15

CFO1: Hoéi dap thong tin tong quat

H¢ théng cung ca‘ip thong tin co ban vé Hoc vién, chuong trinh dao tao va céc
quy dinh. Chirc ndng nay bao gbm tra ctru thong tin nganh hoc/chuyén nganh, co s&
vét chit (thu vién, phong lab, ky tic x4), cAu lac bd va hoat dong ngoai khoa, lich hoc
ky va lich nghi I¢, cling nhu quy ché va quy dinh dao tao. Sinh vién dua ra ciu hoi
bing ngdn ngit tw nhién (tiéng Viét hoic tiéng Anh), hé théng phan hdi bang text
hoiic audio kém link tham khéo, hinh dnh/video minh hoa néu co.

CF02: Huéng dan thi tuc hanh chinh

Hé thong hudng dan sinh vién thue hién cac thu tuc theo quy trinh, bao gdm
ding ky hoc phin (cic budc, thoi han, luu ), xin gidy to (bang diém, x4c nhan sinh
vién), quy trinh khiéu nai diém, thu tuc bao luu/nghi hoc/chuyén trudng, va dang ky
ky tuc xa. Khi sinh vién yéu cAu vé thu tuc cu thé, hé théng cung cap huéng din timng
budc chi tiét, danh sach gidy t cAn chuén bi, thoi han va dia diém nop, form méu c6
thé tai xubng va link dén hé théng online (néu c6).

CF03: Tu van hoc tap va dinh hudng

Hé thong hd trg sinh vién dua ra quyét dinh v& hoc tép thong qua tu vin chon

hoc phan tu chon, chon chuyén nganh, goi ¥ 16 trinh hoc tap, cung cép thong tin v&
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co hoi thuc tp va viée lam, cling nhu dinh huéng nghé nghiép theo nganh. Chirc
nang nay yéu cau thong tin ngit canh ca nhan (nganh, nam hoc, s¢ thich) nhung khéng
dua ra quyét dinh thay sinh vién ma chi cung cép thong tin dé sinh vién tu quyét dinh.
CF04: Hb tro k¥ thuit co ban
Hé théng giai quyét cac van dé k¥ thuat phd bién nhu hwéng din reset
password, khic phuc 16i ddng nhap, huéng dan st dung cac hé théng (portal, email),

troubleshooting két néi WiFi, va huéng dn cai d4t phin mém hoc tap.

b) Nhém chire ning hd tro

CF06: Quan ly ngir canh hoi thoai

Hé thong theo ddi va duy tri ngit cdnh qua nhiéu lugt hoi thoai, luu trit lich st
10 luot gin nhit, hiéu dai tir tham chidu ("n6", "dé", "thé"), x\r ly nhiéu y dinh trong
mdt cau, va yéu ciu 1am rd khi cdu héi mo hd. Vi duy, khi sinh vién héi "Hoc phi nam
nay la bao nhi€u?" va hé théng tra 16i "Hoc phi nim hoc 2024-2025 la 12 triéu
ddng/nam", cau hoi tiép theo "Con nim sau?" s& dugc hidu 1a héi vé nam 2025-2026
dua trén ngit canh trude do.
2.1.3. Phén tich yéu ciu phi chikc ning

Yéu céu phi chitc ning md ta cach thirc hé théng hoat dong, bao gdm hiéu

suat, bao mat, kha ning st dung va bao tri.

a) Hiéu suét

Hé théng yéu ciu thoi gian trung binh phan hdi khong qué 2 gidy, véi 95%
yéu ciu duoc xtr Iy trong 3 gidy va 99% trong 5 gidy. Thoi gian nay dugc do tir dau
dén cubi (end-to-end latency) bao gOm ca network va processing, ¢6 gidm sat realtime
v6&i canh béo khi vuot ngudng. P& dat dugc yéu cdu nay, hé théng ap dung cache cho
ciu hoi thuong gép, load balancing, t6i vu database queries va sit dung CDN cho
static content.

V& d6 sin sang, hé théng cin dam bao uptime 99.5% (twong duwong khoang
3.6 gid downtime mdi thang). Bao tri ¢6 ké hoach dugc théng bao trudc 24 gidr va

thuc hién ngoai gid cao diém, voi Mean Time To Recovery (MTTR) khdng qua 30



27

phut. Cac bién phap dam bao bao gbm redundancy véi nhiéu server, health checks tu

dong, co ché failover va backup hang ngay.

b) Bao mat

Dir liéu nhay cam nhu diém thi va thong tin c4 nhan dugc ma héa AES-256
trong database. Toan bd communication st dung HTTPS bét budc. Password khong
luu dang plaintext ma duogc hash bang berypt hodc Argon2. Thong tin c4 nhén (PII)
duoc 4n danh trong logs. Hé théng tudn thu Nghi dinh 13/2023/ND-CP vé bdo vé dit
liéu ca nhan va OWASP Top 10.

¢) Kha nang st dung

Giao dién responsive hoat dong tbt trén desktop, tablet va mobile véi font size
tdi thiéu 14px, contrast ratio dat 4.5:1 theo WCAG AA, hé trg dark mode va khong
yéu cau plugin/extension. Thiét ké tuan thi nguyén tic don gian, 16 rang, truc quan
v6i tbi da 3 cu nhip chudt dé dén thong tin quan trong.

Hé thdng hd trg da nén tang: web app chay trén Chrome, Firefox, Safari, Edge
(2 phién ban gan nhit); mobile app tlly chon cho iOS 14+ va Android 8+; tich hop

Facebook Messenger va Zalo trong Phase 2.

d) Kha ning bdo tri

Code quality ddm bdo coverage tbi thiéu 70%, tuan thi coding standards (PEP
8 cho Python, ESLint cho JavaScript), bét budc code review trudc khi merge va cd
tai liéu ddy du (docstrings, README, architecture docs).

Kh4 nang debug duoc hd trg qua error messages chi tiét cho developer (khong
expose cho user), stack trace day da trong logs, monitoring dashboard theo ddi CPU,
RAM, disk, network va alerting khi c6 bt thuomg.

Deployment stt dung CI/CD pipeline voi automated testing truée khi deploy, blue-
green deployment dé dat zero downtime va co ché rollback trong vong 5 phiit.

Kién trac hé théng duoc thiét ké theo mo hinh microservices hodic modular
monolith véi loose coupling, high cohesion, API-first design, cho phép thay thé

module ma khdng anh hudéng toan hé théng.
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2.2. Thiét ké kién trac hé thong
2.2.1. Kién triic tong quan ciia hg thong

Kién tric Client — Server két hop 3 16p mo-dun Al chinh STT (ASR), LLM
(ngbn ngit/agent), va TTS

a) Thanh phéan chinh

- Frontend (web/desktop): giao dién nguoi dung, phat 4m thanh, hién thi
Live2D, giri/nhdn su kién qua WebSocket.

- WebSocketServer (backend ASGI): nhan két ndi client, ludng dit liéu thoi
gian thuc, tao session/chat context.

- Config Manager: doc/validate conf.yaml, déng bo/merge cau hinh
(merge configs.py, upgrade.py).

- Model Manager / Adapter Layer: interface chung dé tai va chay cac mo-dun
ASR, LLM, TTS. C4c adapter ndy 4n chi tiét trién khai (local model, API).

- ASR (Speech-to-Text): chuyén audio -> text.

- LLM / Agent: xir ly ngit canh, prompt, tra v& text (c6 thé kém “internal
thoughts”/actions).

- TTS (Text-to-Speech): chuyén text -> audio, hd trg voice cloning, chuyén
ngon ngit cho giong.

- Live2D Controller: anh xa cam xuc/intent -> biéu cam/animation Live2D
(dua trén model_dict.json cho mapping).

- Visual Perception (tlly chon): camera / screen capture -> feature extraction -
> dua vao context LLM.

- Logging & Persistence: luu chat logs, debug logs (log files), va health logs.

b) Vai tro cia tac gia

Trong hé thdng tac gia dong vai trd chinh 1a thiét ké Frontend (web/desktop)
ctia hé théng, guri audio/text ti hé théng qua socket va nhan thong tin va hién thi toi

nguodi ding qua text/audio va clr chi Live2D
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2.2.2. Ludng chinh trong hé thong

a) Ludng khéi tao két ndi & Session

Frontend WebSocketServer ConfigManager SessionManager
Server star‘&:i (run_server,py): load conf.yaml, sync_j‘:ser_cunﬁg
CONNECT (open WebSocket, auth, requested_character) =
read/validate conf.yaml
| config
create_sessfon(client_id, config} ]
t session_ready
SESSION_READY (session_id, initial_state)
-—
Frontend WebSocketServer ConfigManager SessionManager

r

Hinh 2.2: Ludng khéi tao va két ndi session
b) Ludng: Ghi 4m & client -> ASR (streaming) -> partial + final transcript
Frontend WebSocketServer ASR Engine

loop [User speaks (stream‘)]

AUDIO_CHUNK(seq, pcm_baseb4, ts)

STREAM_AUDIO(chunk)

PARTIAL_TRANSCRIPT (text_partial)

B LR R R e e e e
PARTIAL_TRANSCRIPT (text_partial}
FINAL_TRANSCRIPT{text_final, start_ts, end_ts, confidence)
4. ...........................................................
FINAL_TRANSCRIPT_ACK
Frontend WebSocketServer ASR Engine

Hinh 2.3: Ludng ghi 4m & client
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¢) Ludng: From final transcript -> build prompt -> goi LLM (streaming

tokens)

‘WebSacketServer SessfonManager ModelManager LLM / Agent Frontend

append_user._utterance{text_finat, meta)
= —— =
prepare_prompt{session_context, persona, visual_inputs}
—

CALL_LLM{prompt_payload, stream~true}

toop [LL# streaming]

STREAM_TOKEN(token, meta)

STREAM_TOKEN(token)

STREAM_TOKER{token)

FINAL_RESPONSE(full_text, actlons, emotion}

final_response(full_text, actions, emotion)

AI_RESPONSE_READY(meta)
WebSacketServer SesslonManager ModelManager LLM 7 Agent Frontend
Hinh 2.4: Luong goi LLM
A . b e . o . .
d) Ludng: TTS synthesis -> guri audio t6i client -> Live2D sync
WebSocketServer TTS Engine Frontend Live2D Contraller
SYNTHESIZE(text=full_text, voice_settings)
alt [TTS streaming]
AUDIO_CHUNK(seq, pcm_base64)
aasasennnann .
AUDIO_CHUNK(seq, pcm_baseé4)
[TTS file]
AUDIO_FILE(url)
4. ................
AUDIO_FILE(urt)
LIVEZD_COMMAND(s;an_time, emotion, viseme_seq)
PLAY_AUDIO + EXECUTE_LIVEZ2D
ack_playback
< ........ -
WebSocketServer TTS Engine Frontend Live2D Controtler

Hinh 2.5: Ludng giti audio tdi client



31

e) Ludng: Luu trit hoi thoai & logging & backup config

WebSocketServer

Storage Upgrade Script (merge_configs)

persist_chat(session_id, turn_id, user_text, ai_text, meta)

—

Khi ¢6 update version

sync_user_config (calls merge_configs)
conf_backup_created (conf.yamt.backup)
< ...................................................................................................................................
WebSocketServer

Storage Upgrade Script (merge_configs)

Hinh 2.6: Ludng luu trir hdi thoai

f) Ludng: Xt 1y 131 / fallback (ASR, LLM, TTS)

WebSocketServer ASR Lacal ASR Cloud ModelManager Lus TTS Engine Client

STREAM_AUBDIO(chunk})
— -

ERROR (OOM / crash)

notify_asr_error

try.reload

alt [reload failed]

FALLBACK_STREAM_AUDIO(chunk)

FINAL_TRANSCRIPTL...}

transeript_from_cloud

CALLLLM

ERROR (timeout/QOM)

request_fallback(smaller_mode!_or_cloud)

-
ale [(allbéck success]

LM _RESPONSE

[fallback fail}

CANNED_FALLBACK_MESSAGE (i 181, hign chua the trd 1}

SYNTHESIZE

ERROR

alt [have_atternate_voice}

SYNTHESIZE{with_alternate_vaice}

TEXT_ONLY_RESPONSE (nc audia)

WebSocketServer ASR Local ASR Cloud ModeiManager LM TTS Engine Client

Hinh 2.7: Ludng xir ly 16i
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g) Ludng: Proactive speaking (agent-triggered)

SessionManager ModelManager LM TTS Engine Frontend

trigger_proactive_prompt(reason=timer/event)

CALL_tLM(proactive_prompt, stream=false)

FINAL_RESPONSE(proactive_text, actions)

SYNTHESIZE{proactive_text, voice_settings)

AUDIQ (stream/file)

PROACTIVE_AUDIO + LIVE2D_COMMANDS

SessfonManager ModelManager LM TTS Engine Frontend

Hinh 2.8: Ludng proactive speaking
2.2.3. Thiét ké chi tiét cdc mo-dun

a) Mo-dun STT

1. Tdc dung va vai tro

Module ASR dong vai tro "tai" cua hé théng, chuyén ddi giong néi sinh vién
thanh vin ban dé xir 1y:

Giao tiép tu nhién

- Nhan dién giong noi tiéng Viét, chuyén cau héi tir im thanh sang vin ban

_ Hb tro da giong dia phuong

- Tao trai nghiém giao tiép tur nhién nhir ndéi chuyén véi 18 tan that

Tiép nhan théng tin realtime

- Xt ly va nhin dién ngay 14p trc khi sinh vién dang noi

- Hién thi live transcript gitip sinh vién biét hé théng dang "nghe"

- Giam thoi gian cho, tang tinh tuong tac

2. Tinh ning chinh

Real-time Streaming

- Nhén dién lién tuc trong khi sinh vién dang noi

Phan hdi dudi 500ms, dam bao trai nghiém muot ma

- Tu dong didu chinh theo tdc do néi -
- Tu ddng kich hoat khi backend hd tr¢ streaming

Phat hién diém két thiic va im ling
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- Phat hién thong minh khi sinh vién néi xong (khong cit gitta cau)

Diéu chinh do dai im ling céan thiét dé két thiic phat ngon

Ty ddng phan doan phat ngdn tu nhién

- Hiéu ngit canh dé tranh cét sai (vi du: doc sé dién thoai)

Diém tin cay va két qua tiing phan

- Hién thi live transcript: Ting tir dang duoc nhén dién xuét hién trén man
hinh, tao cam gidc tin tudng

- Pénh gia do tin cdy: Chi chip nhan két qua c¢6 confidence > 80%, tu dong
héi lai néu khong chic chin

- Tinh chinh dan: Két qua dugc ci thién khi c¢6 thém ngft canh

- Phan hdi tryc quan: Mau sic/style khac nhau cho cac mirc d9 tin cay

Ché d6 "AI khéng nghe TTS"

Loai bo tiéng vong ctia chinh hé théng TTS

Ngin Al nhén dién lai giong néi cta chinh minh (khi Al dang tra 101, ASR
tur dong "tat tai")

- Chi kich hoat lai khi phat hién giong n6i thét cua sinh vién

- Chuyén d6i muot ma giita ché d¢ nghe va noi

3. Téi wu cho boi canh 1€ tin PTIT

Xir ly thuét nglt chuyén nganh

o Tir dién tuy chinh: Tén khoa, ngianh, mén hoc, gidng vién

« Nhan dién viét tit: DHBKHN, CNTT, BTVT, v.v.

Pa dang giong dia phuong

o HBJ tro sinh vién tir Bic - Trung - Nam

o Tu dong diéu chinh model theo giong ngudi noi

Kha nang chéng nhiéu

« Loc tiéng 6n mdi trudmg (qudy 18 tan thuomg 6n 40)

« Phéan biét giong ndi chinh trong moi trudng co nhidu ngudi
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b) M6-dun LLM / Agent

1. Tong quan

Module LLM (Large Language Model) la "b$ ndo" trung tdm cua hé théng
ngudi dai dién 4o, dam nhan vai tro chinh trong viéc tu vén va cung cip thong tin cho
sinh vién.

2. Chirc néing va vai tro chinh

Hiéu va xtr Iy cdu hoi cua sinh vién

- Phén tich y dinh (NLU): Hiéu ding yéu cau (vi du: "Em mudn ding ky hoc
bd sung" — can thong tin quy trinh ding ky mon hoc)

- N&m bit ngir canh: Nh& thong tin da trao dbi dé hiéu cau hoi lién quan
("Con didu kién gi nita khéng?" — diéu kién cita van d vira thao luan)

- Phén loai muc dich: Xac dinh sinh vién mubn hoi thong tin, khiéu nai hay
dang ky dich vu

- Nhéan dién cam xuc: Piéu chinh cach phan hdi theo trang thai (lo léng, vOi
vang, binh thuong)

Tu vén va cung cap thong tin

- Tra ctru knowledge base: Trich xuét quy ché dao tao, lich hoc, thi khoa
biéu, théng tin khoa/nganh, dich vu sinh vién (hoc béng, KTX, thu vién)

- Tao céu tra 1oi: Pua ra thong tin tw nhién, dé hiéu, phii hop timg dbi tuong

- Huéng din tiung budc: Chi din chi tiét quy trinh phirc tap (ding ky mon
hoc, xin gidy x4c nhin sinh vién)

- Tbng hop thong tin: Két hop nhiéu ngudn dé dua ra cau tra 10i toan dién

Ra quyét dinh va diéu phoi hé thong

- Xéc dinh hanh dong: Tra 101 truc tiép, tra ciru thém, chuyén nhén vién that
hodc goi v lién hé b phén khac

- Diéu phéi module: Kich hoat TTS (doc cdu tra 101), RAG (tra ciru tai liéu),
hién thi thong tin (ban do, form, link)

- Quan ly 1u6ng hoi thoai: Dan dét cude trao dbi dat muc tiéu tu van
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- Chuyén tiép khi can: Nhan biét lic cAn nhan vién that xir Iy (van ¢ phirc
tap, sinh vién khong hai 1ong)

Ca nhéan hoa trai nghiém

- Phong cich 18 tan: Giao tiép lich sy, than thién, nhiét tinh, phu hgp van héa
Viét Nam va PTIT

_ DPidu chinh theo ddi trong: Phan biét sinh vién ndm 1 (gii thich chi tiét) va
nim cudi; sinh vién vdi (ngin gon) va can tur van k¥ (diy du)

- Tich hop thdng tin ca nhan: Sir dung dit li€u (tén, nganh, ndm hoc) dé ca
nhén hoa

- Ghi nhé lich s&r: Luu twong tac dé phuc vu t6t hon 14n sau

Suy ludn va giai quyét van dé

- Suy luén logic: Phan tich quy ché, dit liéu dé tra 1&i cau hoi phire tap (vi dw:
hoc 2 mén trung lich)

- Giai thich timg budc: Trinh bay qué trinh 1y lugn khi cin

- Chia nhé vAn d&: Phan tach van d& phuc tap thanh cac budc don gian

- Dap tmg rang budc: Tim giai phap thdéa man nhidu diéu kién ddng thoi

3. Backend LLM dwgc hd trg

Local Inference

- GGUF Models: Chay trén server hoc vién (Vistral, Qwen2, Llama-3 fine-
tuned tiéng Viét), dam bao bao mét, khong phu thudc internet, chi phi thap

- LM Studio: Giao dién quan ly local models cho giai doan nghién ciru

- vLLM: Engine hi¢u suit cao, phuc vu nhiéu sinh vién ddng thoi véi toe do
nhanh

Cloud API

- Google Gemini: Al da phuong thire, xir ly tdt text/image, hd tro tiéng Viét

Lua chon d& xuit

- (Giai doan nghién ctru va production: Google Gemini (chét luogng cao, d&

trién khai)
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4. Kién tric va khi ning mé rong

Hé thong Prompt Template

- Cénhan hda Persona: Dinh nghia tinh cach nguoi dai dién 4o (18 tAn chuyén
nghiép PTIT, lich su, nhiét tinh, chinh xac)

- Diéu chinh dong: Ty dong thay d6i prompt theo ngit canh (thdi gian — chao
hoi-phit hop; gio cao diém — tra 10 ngin gon)

- HO trg da ngdn ngit: Template tiéng Viét va tiéng Anh cho sinh vién quéc té

Tich hop ngit canh

- X ly hinh anh: OCR doc gidy to, thé sinh vién, form don tir

- Lich st hdi thoai: Duy tri ngit canh lién tuc (sinh vién hoi "Cai diu 2" —
LLM hiéu 1a dé cap dén lya chon d4u tién di néi trude d6)

- Dit liéu sinh vién: C4 nhan hoa response dua trén ma sinh vién, ho tén, khoa,
nganh, ndm hoc, lich sit twong tac

- Tri thirc bén ngoai:

o RAG: Tra citu quy ché dao tao, vin ban huéng dén, thong bio mai nhét

o Truy vén database: K&t ndi hé théng quan ly (thoi khéa bidu, diém thi, hoc phi)

o Dit liéu real-time: Lich thi, lich nghi, su kién sap dién ra

5. Téi wu cho bbi canh I& tin PTIT

Tri thirc chuyén nganh

Thuat ngit PTIT: Tén khoa (Vién thong 1, 2; Cong nghé thong tin), nganh

(DTVT, CNTT, KHMT, ATTT), khai niém (hoc bd sung, hoc cai thién, hoc phﬁn,
tin chi)

- Quy ché va quy dinh: Nam vitng quy ché dao tao tin chi, quy dinh hoc vy,
thi ctr, xét tot nghiép

- Huéng dan quy trinh: Chi tiét cac thi tuc (ddng ky hoc, rat hoc phén, hoan
thi, xin gidy x4c nhan, xin bang diém)

Thich tmg van héa va ngdn ngir

- Xung hé dung chuan: "Anh/chi" (Al ty xung) - "Em" (goi sinh vién), diéu

chinh theo d6 tudi
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- Giong diéu phu hop: Vira chuyén nghiép vira than thién, khong qua cung

nhic cling khong qua thodi mai

Ngit canh dia phuong: Hiéu dja diém trong campus, tén tda nha, su kién va

hoat dong dic trung PTIT

¢) Mo-dun TTS
Téac dung & Vai tro cia Module:

Module TTS dong vai tro "'gigng néi'" cuia hé théng ngudi dai dién 4o, chuyén

d6i cau tra 11 dang vin ban thanh giong ndi tw nhién dé giao tiep véi sinh vién

d) Live 2D & Visual Perception

Tac dung & Vai tro cuia Module:

Live2D - Giao dién Hinh anh

- Tao avatar 1€ tdn ao: Hinh 4nh sinh dong, chuyén nghiép cta 1& tan PTIT

- Biéu cam cam x1ic: Mim cudi, nghiém tiic, quan tdm theo tinh hu6éng

Ting tinh than thi¢n: Sinh vién cam thiy d& tiép can hon so véi giao dién

text thuan

Visual Perception - Nhan dién Hinh anh

Nhan dién sinh vién: Phat hién khi sinh vién dang cho tai quiy
Poc tai liéu: OCR dé doc thé sinh vién, don tr, gidy to
Cung cép ngit canh: Gitip LLM hidu tinh hubng dé tu vin chinh xac hon

Live2D System
Quan ly Model

File model_dict.json luu thong tin cAu hinh:

model3.json path: Dudng din dén file model Live2D
scale: Ty 1& hién thi avatar (1.0 = 100%)
position/offset: Vi trf hién thi trén man hinh (x, y)

emotionMap: Anh xa cam xuc — animation twong Ung

Emotion Map - Anh xa Cam xtic
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Bang 2.1: Anh xa cim xiic

Tinh hudng Emotion " |Animation T
Sinh vién vira dén greeting Vay tay chio

Dang ling nghe ] listening B Gat dau h
Dang suy nghi thinking Nhin 1én trén

Giai thich | explaining Chi tay

Sinh vién kho khan empathy Quan tam

Idle (ranh) neutral Dung chd tu nhién

Motion Groups - Nhom Dong tac
Idle animations: Khi khong tuong tac
- Tho nhe, chdp mit tu nhién
- Random ddi tu thé (3-5 gidy/lan)
- Tao cam giac "song", khong dimng yén nhu tuong
Tap motions: Khi user click vao avatar
- Click vao diu — Nghiéng ddu mim cudi
- Click vao thdn — Giat minh nhe
- Click nhiéu 1dn — Animation dic biét (easter egg)
Gesture animations: Pong tac khi no1
"Em dién vao form nay" — Chi tay vao man hinh
"Han cubi ngay 15" — Gio tay nhén manh
- Dbng bo véi giong noi (TTS)
e) Vai tro ctia hoc vién
Thiét ké hé thong ghi nhan audio/text giri dén cac md-dun STT, LLM/agent,
TTS, va hién thi két qua nhan duoc tir hé théng dén sinh vién qua audio va text.
2.3. Thiét ké thuit toin va md hinh Al
- Streaming + partial results: hd trg trd transcript/tokens timg phin dé UX

realtime.
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- Interrupt handling: khi TTS dang phat, microphone khong giri input t6i ASR,
hodc hé théng loc audio do TTS dé tranh vong 13p.

- Prompt management & context window: LLM adapter chiu trach nhi€ém quan
ly history, cit giam context theo token budget cua backend.

- Emotion mapping: LLM hodc sentiment detector xuét thong tin cam xiic ->
anh xa motion/expr Live2D.

- Config merge & upgrade: merge configs.py ddm nhiém merge an toan user
config vGi template new version, ghi backup, log cac key m&i/hét han.

2.4. Cai @it va phat trién hé thong

Hé thdng dugc xay dung dua trén open source Open-LLM-Vtuber, tir d6 thiét
ké hé thdng sao cho phu hop voi sinh vién Hoc vién Cong nghé Buu chinh Vién
thong. Hé thong sir dung cdc ngén ngit phat trién phé bién nhu Python bai vi Python
la 1 trong nhitng ngdn ngit khd phd bién va cé thé két hop duge nhiéu thu vién Al
hién c6. Ngoai ngén ngit Python dé phat trién Backend thi ti c6 su dung ngon ngif
Javascript va cac framework nhu Reactjs, electronjs dé phat trién Frontend mang
dén giao dién chuyén nghiép va truc quan téi ngudi ding.

Ngoai ra dé kiém thir hé théng trudc khi t6i ngudi dung t6i con st dung phim
mém kiém thir Jmeter dé thyc hién mé phéng khoang 1000 user cing vao trang web
dé kiém tra kha niing chiu tai ctia hé théng.

2.5. Két chwrong

Chuong 2 trinh bay qué trinh phan tich, thiét ké va x4y dung hé théng Virtual
Agent qua ba giai doan chinh:

Phan tich yéu cAu: Xéc dinh cic bén lién quan va nhu cau cu thé, bao gdm yéu
cAu chirc nang (chio hoi, cung cip thong tin, tur vén) va phi chirc ning (hiéu sudt, 4o
tin cdy, bao mat), tao nén tang cho thiét ké hé thong.

Thiét ké kién trtic: Trién khai mé hinh 3-tier véi cac module chire ning r6 rang
(xu ly diu vao, nhan dién y dinh, quan ly hdi thoai, sinh phan hoi, giao dién). Co s&

dit liéu duoc toi vu hda cho kha ning truy van va mo rong.
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Thiét ké Al va thuét toan: So sanh lua chon m6 hinh hoc may, xdy dung giai
phap NLP cho tiéng Viét, va phat trién thuét todn quén ly hoi thoai thong minh lam
co s& cho cai dat hé thong.

Két qua chuong ndy cung cip co s& ky thuit hoan chinh cho trién khai thuc

t&. Chuong 3 s& danh gi4 hiéu nang va két qué thir nghiém hé thong.
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Chwong 3. THU NGHIEM VA PANH GIA
3.1. Tap dir liéu

Toi str dung tap dit liéu 1a cac cdu hoi va cdu tra 101 trong cac thu tyc hanh
chinh,.... Voi tdng dit lidu sdp si 1600 dir liéu bao gbm 424 dit liéu vé thong tin,
1120 dit lidu v& cau hoi/tra 1, véi cac chi d& chinh nhu: Thong tin vé hoc vién, cac
nganh hoc, tuyén sinh, cac cau lac bd, cac mau don,.. V&i cach thire thu thap tir cac

trang chinh thong cta truéng, s tay sinh vién.

A B C 0 E F G
Cia Bé Cha Trd LM Nguba( Nbu Cé) Thiag Tia Thém Brinh gih

Chng thang tin Hoe vién Céng nght Buu chinh Vidn tF Clng thdng tin Hoc vi¢n Cdng nghé Buu chinh

Link phong giko vy cia Floc vign Cdng nghé Buu chin Link phing giso vy ciia Hoc vidn Céng nght Bu

Facebook ciia Hoc vién Cdag nghd Buu chinh Vidn thf Hoe vién Cdag nght Bun chinh Vién théng - PT

“Trang quin Iy ddo tpo ciia Hoo vién Cdag ngh¢ Buu ch Trang quin Iy dio to cila Hoc vién Cdog nght

Web slink Hoc vién Céng nghé Buu chish Viln théng Web slink Hoc vién Céag nghé Bunu chinh Vida
Try & chinh cia Hoe vidn oght Buu chin’

122, Hoing Quéc Vidt, chcg?fy. Ha Nji

Didn thogi; 024.37562186 s

Fax: 024.37562036

Wehsite: www.ptit.cduvyn

Email: vephonghvi@ptit.edu.va

Hoc vién Clng nghg Bau chinh Vila théng - FTTT ¢ Hoc vidn 0 3 co 55 dio tpo véi 2 co sértai HAD H
Néu ban boc tyi Ha Ni, ban ob thé liéa b véi €

. - . N Bin thogi: 024.38544451

Em ofa litn b véi ai néu boe i Hoe vién Cong ogh £ 09 33550736 5
Email: ctsv@ptitedu.vn
Théng tin cu & do tpo tpi TPHCM cia Hee vi

Tey s& chinh ciza Hoe vidn Cdng nghd Buu chinh Vita

97 Man Thin, P. Hidp Phis, TP, Thi Birc

Co 5 dio tpo tai TPHCM cia Hoe vign Céng ngh By Bifn thogi: 028.38295258 5
Fax: 02839105510
Email: ithem.cdu.vn
Website: hitps://ptithem.eduvn

Ban ob thé litn b trye tidp vi Phdng Plotyo &

Théng tin li¢a b:

S4 didn thoai: (024) 3351 2252

Enail: daotsog@ptit.cdu.vn

Dia chi: TAng 2, nhd A1, Km10, Nguyda Trdi,

4 didn thogi chung: 024 3756 2186 s

Email: cisv@ptit.edu.vn

Hode lizn hd Phong Do tpo ca s Hib Noi dé du

56 di¢n thogi: (024) 3351 2252

Email: daotao@ptit.edu.vn

i chi co s TP. H3 Chf Minh cita Hoc vign:

S8 11 NguyEn Dinh Chifu, Phudmg Da Kso, Qu

Byn ¢t thé litn hé vdi Phong Chinh trj & Céng*

Thang tin lidn hi-

Téi muén tim hiéy v& chuong trinh dio tpo vi cic ogr

Hinh 3.1: Tap dir liéu ciu héi
3.2. Méi trwong thir nghiém
MObi trudng thir nghiém duoc hién thi trong bang sau:

Béng 3.1: Thong s6 méi trweomg thir nghiém

Théng s6 Gia tri
CPU Xeon Silver 4309
GPU Nvidia Quadro P4000
B nh¢ RAM 32 GB
Hé diéu hanh Ubuntu
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Python 3.9

3.3. Xay dung wng dung thir nghiém
3.3.1. Gidi thi¢u hé thong

Ung dung dugc xay dung bude du 13 mot trang web, v6i ngdn ngit 14p trinh
1a Python x1r Iy Backend va Reactjs va electronjs dé x1r Iy FrontEnd. T6i da lya chon
Python béi ngdn ngir nay co nhidu thir vién hd tro tét cho viée xit Iy 4m thanh, hinh
anh hd trg tot cho img dung.
3.3.2. Xay dung hé thong

Ung dung sir dung Python bao gbm nhiéu thu muc v6i cdc muyc dich sir
dung khac nhau. Phan chinh bao g@)m cac thu muc data bén trong chira cac tép
dit liéu Am thanh mAu. Ngoai ra, cic thu muc khéc chira cac tép giao dién .html,
javascript, view.py, url.py...Ngodi ra t6i ciing xdy dung giao dién trén trang
web dé c6 thé tuong thich véi desktop va mobile.
3.4. Két qua thir nghiém va danh gia
3.4.1. Thiét Igp thir nghiém

a) Muc tiéu thir nghiém:

- DPanh gia do chinh x4c cua hé théng trong viéc nhén dién y dinh va tra 101
cau héi cia sinh vién

- Kiém tra hiéu suit va thoi gian phan hdi ctia hé thdng trong cic tinh hudng
khéac nhau

- Do luong mire dd hai long ciia ngudi diung dbi voi trai nghiém tuong tac

- Xac dinh cac 18i, han ché va diém cin cai thién cia hé thong

- Dénh gi4 kha ndng xir Iy ddng thoi nhidu yéu cu va tinh 6n dinh cia hé
théng

b) Phuong phép thir nghiém:

Thir nghiém chirc néing (Functional Testing):

- Kiém tra timg chirc niing theo use case da thiét ké

- St dung phuong phip black-box testing
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- Ghi nhén céc 11, bug va hanh vi bét thuong

Thir nghiém hiéu nang (Performance Testing):

- Load testing: M6 phéng [X] ngudi ding ddng thdi

- Stress testing: Kiém tra gidi han chiju tai cia hé théng

- Po ludng thoi gian phan hdi trung binh, thoi gian xtt Iy i da

¢) Kich ban thir nghiém:

Kich ban 1: Twong tac co ban

- Ngudi diing dit cau héi don gian vé théng tin co ban (gid 1am viéc, dia chi
phong ban)

- Hé théng phan hdi thong tin chinh xdc

- Dénh gia: Thai gian phan hdi, d§ chinh xac cdu tra 16i

Kich ban 2: Twong tac phirc tap

- Ngudi ding dit cdu héi yéu ciu két hop nhiéu thong tin (vi du: "Em muén
dang ky hoc lai mén X, phai 1am thé nao va mét bao nhiéu tién?")

- Heé théng can hiéu da y dinh va tra 1i dy du

- Pénh gia: Kha ning hiéu ngir canh, tinh diy du cia cdu tra 10i

Kich ban 3: Xir 1y hdi thoai nhiéu lrot

- Ngudi ding dat cdu héi ban dau, sau d6 hoi thém cac ciu lién quan

- Hé théng cén duy tri ngir canh hdi thoai

-- Pénh gia: Context management, tinh mach lac cta cudc hdi thoai

Kich ban 4: Xir Iy tinh hudng ngoai 1¢

- Ngudi ding dat cAu hoi ngoai pham vi kién thire

- Ngudi dung nhdp input khong hgp 1€ hodc spam

- Dénh gia: Kha ning xir ly 16i, thong béo phit hop cho ngudi dung

Kich ban 5: Kiém tra tii dong thoi

- M phéng nhiéu nguoi ding truy cdp dong thoi trong gid cao diém

- Panh gia: Téc d6 phan hdi, ty 16 16i, d6 dn dinh hé thong

d) Cong cu va phuong tién thu thap dir liu:

Cong cu ghi log va monitor:

- Heé thong logging: Ghi nhan toan bd héi thoai, thoi gian xir ly
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- Str dung google analytics dé kiém tra s6 lwong truy cép, cic hanh vi
noi bat

3.4.2. Giao dign hé thong

a) Giao dién trang chu

Hinh 3.2: Trang chu

b) Giao dién khung chat

Hinh 3.3: Khung chat
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¢) Giao dién thanh cong cu

T —— - T

Chathot Ami

Hinh 3.4: Thanh cong cu

d) Giao dién cai dit

Hinh 3.5: Cai dit
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¢) Giao dién thanh cdng cu biéu cam

Hinh 3.6: Thanh céng cu biéu cim

3.5. Két chwong

Chuong 3 da di vao chi tiét thue nghiém dé tai, viéc lwa chon tép dit liéu dao
tao s& quyét dinh sy thanh cong cua mdi md hinh. Chinh vi vy t6i da lya chon k¥
ludng mo hinh va bd dit liéu thir nghiém. Trong chuong nay ciing da di sau vao
phén tich va danh gid mé hinh, c4c thirc thiét 1ap thir nghiém, két qua dat dugc va so
sanh két qua d6 voi cic nghién ciru khac. Thong qua d6 s& dinh huéng tiép theo cho

su m@ rong cua dé an.
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KET LUAN

Dé an "Nghién ciru phdt trién hé théng nguoi dai dién do trong hoat dong
tie viin I¢ tin, cung cdp théng tin cho sinh vién Hoc vién Cong nghé Buu chinh
Vién thong" d3 hoan thanh cic muc tiéu dé ra, bao gdm nghién ctru co sé ly thuyét,
phén tich thyc trang va thiét k& thanh c6ng hé thdng véi cac chirc ning dap Gng yéu
ciu nghiép vu.

Hé théng da dugc xdy dung véi kién triic hop 1y, tich hop cong nghé Al hién
dai va giao dién than thién. Qua trién khai thir nghiém, hé théng da hd tro sinh vién
tra ctru thong tin hiéu qua, gidm tai céng viéc cho bd phén 1€ tan va nang cao chit
Irong dich vu hé trg sinh vién 24/7.

V& y nghia, d 4n gép phan lam phong pht nghién ctru vé tmg dung Al trong
gido duc dai hoc Viét Nam, d(‘“)ng thoi ching minh hiéu qua trong viéc hién dai hoa
cong tac quan 1y sinh vién, ci thién trai nghiém ngudi hoc va tao tién dé phat trién
cac hé théng thong minh khac.

Han ché cia hé théng bao gE“)m co sO dir licu can cip nhit thudong xuyén, kha
nang xur ly cdu hoi phirc tap con han ché va chua tich hop ddy da véi cac hé théng
thong tin khéc cia Hoc vién.

Huéng phat trién tiép theo bao gbm mé rdng co s& dit liéu, bd sung nhén dang
giong n6i va da ngdn ngit (ngén han); két ndi véi cic nén tang quan 1y dao tao va phét
trién ting dung di dong (trung han); timg dung cong nghé metaverse va phat trién kha
ning hoc tr dong (dai han).

Pé 4n da chimg minh tinh kha thi cia viéc g dung cong nghé ngudi dai dién
40 vao hoat dong tr van sinh vién, htra hen tré thanh céng cu quan trong gop phin

xdy dung méi trudng gido duc thong minh va hién dai.
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BUU CHINH VIEN THONG

] ) 'BAO CAO GIAI TRINH
SUA CHUA, HOAN THIEN DE AN TOT NGHIEP THAC SI

Ho va tén hoc vién: Chu Dirc Chinh.........cccoociiiiiiiiiniiiiiiii e
Chuyén nganh: H& thdng thONg tin.............ceeveveeereereersereeeeseceseseeserssesessssssesasssssssssssesssssssens
KhOa: 2024-2025 ...ttt et et esb et sat e st n s a b bR et e b e e n e s e n e anes
Tén dé tai: Nghién ciru phét trién hé théng ngudi dai dién 4o trong hoat dong tu vén 18 tan,
cung cip thong tin cho sinh vién Hoc vién Cong nghé Buu chinh Vién thong

Ngudi huéng dan khoa hoc: TS. TrAN Tién CONG ....vveueeeeceeereeecesreseemcnmereeessesecsnsssssensaneas
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Céac ndi dung hoc vién da sua chira, bd sung trong d& &n t6t nghiép theo ¥ kién déng

g6p cia Hai dong chim dé an t6t nghiép:

TT Y kién hoi dong Siwra chira ctia hoc vién
1 B0 sung va 1am 1d vé bai toan cua hé thong | Hoc vién dd bo sung thong tin bai

todn cu thé hon, thé hién dugc
input v output cia hé théng tai
muc 1.3.1 — Trang 20

2 B6 sung va 1am 13 dit liéu thir nghiém Hoc vién di bd sung thém sb liéu
vé dir liéu thir nghiém, cac chi dé
thu thdp va cach thirc thu thép tai
muc 3.1 — Trang 40

3 B6 sung va 1am rd vé déng gop cua hoc vién | Hoc vién dd bo sung thém muc vai
trong dé an trd cua tac gia tai muc 2.2.1 —

Trang 28 va muc 2.2.3 — Trang 38
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BO KHOA HOC VA CONG NGHE CONG HOA XA HOI CHU NGHIA VIET NAM
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HOQP HQI DPONG CHAM DE AN TOT NGHIEP THAC S!
Can cir quyét dinh sé Quyét dinh s6 3299/QD-HV ngay 26 thang 12 nam 2025 cua
Giam dbc Hoc vién Cong nghé Buu chinh Vién thong vé viéc thanh 1ap Hoi dbng chdm dé
4n tét nghiép thac si, Hoi ddng da hop vao hdi ..4L... gio 4., phut, ngay 24 thang 01 nam
2025 tai Hoc vién Cong nghé Buu chinh Vién thong dé chém dé 4n t6t nghiép thac si cho:

Hoc vién: Chu Pire Chinh

Tén dé an tdt nghiép: Ngluen ciru phat trién hé thong ngwoi dai dién 4o trong hoat dfng
tw vin 1€ tin, cung cAp théng tin cho sinh vién Hoc vién Coéng nghé Buu chinh Vién

thong !

Nganh: H¢ théng théng tin | M3 s6: 8.48.01.04
Cic thanh vién cta Hoi ddng chém d& 4n t6t nghiép c6 mat: .../ 05
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3 | TS. Tréin 'Bﬁng Cong ) "~ Phanbién 1 1
4 |TS. Vi Viin Thoa . e Phinbign2 j
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Cic ndi dung thyre hign:

1. Ché tich Hoi ddng didu khién budi hop. Cong bb quyét dinh ciia Gidm déc Hoc vién
Cong nghé Buu chinh Vién théng vé viée thanh 1ap HOi ddng chim d& 4n tét nghiép
thac si. ‘

2. Ngudi huéng din khoa hoc hogdc thu ky doc 1y lich khoa hoc va cac didu kién béo vé dé
4n tbt nghiép clia hoc vién (C6 ban 1y lich khoa hoc va két qua cac mdn hoc cao hoc
cia hoc vién kém theo).

3. Hoc vién trinh bay tom tat d& an t6t nghiép.

4. Phan bién 1 doc nhén xét (c6 vin ban kém theo)

5. Phan bién 2 doc nhén xét (c6 vin ban kém theo)
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8. Thu ky doc nhan xét vé qua trinh thuc hién dé 4n tdt nghiép ciia hoc vién (c6 vin bdn
keém theo).
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Hoi dong cham dé 4n t6t nghiép bing bd phi€u kin. ,
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- Ban kiém phiéu 1am viéc:
- Trudng Ban kiém phiéu bdo céo két qua kiém phiéu (cd Bién bdn hop Ban kiém
phiéu kém theo)
- Diém trung binh ciia dé 4n tbt nghidp: ...... gﬁb
Két lufin:
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2. Pé nghi Hoc vién cdng nhén (hodc khéng) va cép bing (hodic khong) thac sT cho hoc
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CONG HOA XA HOI CHU NGHIA VIET NAM
Pac Iy — Ty do — Hanh phiic

BAN NHAN XET DE AN TOT NGHIEP THAC SI
(Ding cho nguwdi phan bién)

Tén dé tai d& 4n tot nghiép: Nghlen ciru phat tr ién hé thong nguwoi dai dién Ao trong
hoat dong tw vén 12 tin, cung cAp thoéng tin cho sinh vién Hoc vién Cong nghé

Buu chinh Vién thong

Chuyén nganh: H¢ théng thong tin

M3 chuyén nganh: 8.48.01.04

Ho va tén hoc vién: Chu Dire Chinh

Ho va tén ngurdi nhan xét: Tréin Dang Cong

Hoc ham, hoc vi: Tién si

Chuyén nganh: Khoa hoc may tinh

Co quan cdng tac: Pai hoe Dai Nam

S6 dién thoai: 0964981451 E-mail: congtd@dainam.edu.vn

NOI DUNG NHAN XET

I/ Co s& khoa hoc v thyc tin, tinh cAp thiét ctia dé tai: ‘

Pé tai lua chon ¢b co s& khoa hoc 16 ring, bam sat cac hudng nghién clru hién
dai vé tri tué nhén tao, xr Iy ngon ngit tw phién va tuong tac ngum may. V& mit thuc
tidn, dé tai xudt phat tir nhu chu thue té trong cdng tac tu vAn, hb trg sinh vién tai cic
co s& gido duc dai hoc, dic bigt trong bdi canh chuyén dbi 36 va yéu ciu phuc vy 24/7
ngly cang cao. Do 4o, & tai 6 tinh cip ﬂnet phtt hep véi dinh huéng Gng dung clia
chwong trinh dao tao thac sT chuyén nganh Heé ‘Lhong thong tin.

11/ Noi dung ctia dé 4n tdt nghiép, cdo két qua da dat duge:

Luén vin dugce trinh bay véi b cuc hop 1y, ndi dung rd rang, gdm 03 chuong,
50 trang. Hoc vién dd h¢ théng hoa tuong d6i day dt cac co s& 1y thuyét lién quan dén
hé théng ngudi dai dién do, AL, NLP tiéng Viét va trai nghiém ngudi ding. Phén phén
tich, thiét ké va xdy dung hé théng thé hién néing luc k¥ thuét t4t, lua chon kién triic va
cdng nghé pht hop. HE théng thir nghiém dugc trién khai buée dau cho thiy tinh kha
thi va kha ning ting dyng trong moi trwong thuc té cita Hoc vién, dap umg céc yéu cAu

nghiép vu co ban dat ra.

111/ Nhitng vAn dé cn giai thich thém:



Luén vin cén lam r& hon céc tiéu chi danh gid dinh luong két qua thir nghiém,
dic biét 1a cdc chi sb vé dd chinh xdc, hiéu sudt va muc do hai long cla ngudi ding.
Ngoai ra, viéc so sanh hé théng d& xudt véi cac g1a1 phép tuong tu hodic phuong phap
truyén thdng can duge phan tich siu hon dé l1am ndi bat hiéu qua va dong gop cua daé
tai.

IV/ Két ludn:

Ludn vin dap Gmg duge cac yéu cdu cia mot dé an t6t nghiép thac sT theo dinh
hiéng ung dung. Hoc vién thé hién sy nghiém tic trong nghién ciru, c6 khé nang vin
dung kién thirc chuyén nganh vao giéi quyét bai toan thyc tién.

Cau héi: Vi sao ban lua chon md hinh x¥ 1y ngdn ngt tiéng Viét
(PhoBERT/LLM) va kién triic client-server giao tiép real-time? Nhiing uu diém chinh

ciia lua chon nay 12 gi trong boi canh tu van sinh vién?

Pong y cho phép hoc vién bio vé dé 4n t6t nghiép.

Ngay 21 thdang 01 nam 2026

NGUOI NHAN XET

i

TS. Trin Ping Cong



BO THONG TIN VA TRUYEN THONG CONG HOA XA HOI CHU NGHTA VIET NAM
HQC VIEN CONG NGHE BUU CHINH VIEN THONG Déc 1ap - Twr do - Hanh phiic

BAN NHAN XET PE AN TOT NGHIEP THAC ST

Tén dé tai dé 4an: Phat trién hé thong ngudi dai dién 4o trong hoat déng tu vén 18
tin, cung cép théng tin cho sinh vién Hoc vign Cdng nghé Buu
chinh Vién théng

Chuyén nganh: Haé thong théng tin

M3 sb: 8.48.01.04

Tén hoc vién: Chu Dic Chinh

Hyg tén ngwdi nhin xét: Vii Van Théa

Hgc ham, hoc vis Tién T Chuyén nginh: Ton hoc tinh tp4n

Co quan cong tdc: Hoc vién Cong nghé Buu chinh Vién théng

NOQI DUNG NHAN XET

I/ Co s& khoa hoc va thye tién, tinh cAp thiét cia d& tai

Hoc vién Céng nghé Buu chinh Vién thong (PTIT) c6 quy md dao tao 1om véi hang chuc
nghin sinh vién, VAn d& tu vén va gidi d4p thi tuc hanh chinh béng con ngudi theo mé hinh vin
phong mét cira dang d6i miit véi su qué téi, diic biét trong cAc ky tuyén sinh hoic nhip hec.
"M6t trong chc gidi phép gidi quydt vén dé trén 13 tmg dung cong nghé tri tué nhén tao (AI) xdy
dyng hé théng ngudi dai dién do (Virtual Agent) gitp ty dong hoa va hoat déng 24/7 phan hoi
nhanh chéng moi thic méc ciia sinh vién.

D8 4n voi tidu d& “Phét trién hé théng ngudi dai dién 4o trong hoat déng hr vén 18 tan,
cung cép théng tin cho sinh vién Hoc vién Céng nghé Buu chinh Vién thong” cia hoc vién Chu
Purc Chinh tap trung nghién ciru (ng dung cac k¥ thufit xir Iy ngdn ngit tw nhién (NLP), cong’
nghé AT tao sinh (Generative Al) vd cong nghé Avatar/Bai dién 4o nhim xfy dung "Ngudi dai
dién 40" (Digital Human) h& trg cung cép thang tin cho sinh vién Hoc vién Cong nghé Buwu
chinh Vi&n théng. Vi vy, dé tai d& 4n c tinh cdp thiét, c6 ¥ nghta khoa hoc va thuc tién,

11/ V& ni dung chét hrgng cita d& 4n, nhitng két qua dat dwgce

P4 4n duoc trinh bay trong 48 trang bao gdm phén m& d4u, 3 chuong ndi dung, phin
két luan va danh muc céc 14 lidu tham khao.

Chuong 1 cita d& én gdm 21 trang, trinh bay tdng quan céc kién thire co s& v& bai toan
'xay dvng hé théng ngudi dai dién cung cdp thdng tin cho sinh vién Hoc vién Cong nghé Buu
chinh Vidn théng va cac cong nghé lién quan. D2 4n da khao sat tbng quan v& hé théng ngudi
dai dién, tdng quan v& AL cong nghé xi 1y ngén ngit tir nhién néi chung va xirly tiéng Vidt néi
riéng, twong tAc ngudi-may va trai nghiém ngudi ding. Tuy nhién, phan trinh bay v& c4c cong
nghé con chung chung, chua gin véi yéu chu xdy dung hd théng ngudi dai dién. Phin ndi dung
trinh bay tmg dung trong hoat déng tu vén 18 tan chwa in nhip voi cic ndi dung khic trong

1



chuong 1. Hoc vién nén xem x&t ndi dung nay nhu 1a mot khdo sat he thdng tuong tyr so sanh
v6i hé théng cin xdy dung trong dé 4n.

N6i dung chinh cha chuong 2 14 trinh bay phén tich thibt k& vA x4y dung hé théng trong
16 trang, D4 4n da phén tich céc yéu chu hé théng cAn xdy dung, thiét ké kién tric hé théng.
Tuy nhién, & 4n chwa trinh bay thidt ké co s& dit lidu cho hé théng, Ni dung nay rét quan trong
khi tridn khai hé théng nén cin xem xét bd sung, Muc 2.3 thibt k& thuét toan va md hinh Al nén
chuy&n sang chuong 1 va muc 2.4 cai dit va phat {rién hé théng nén chuyén sang chuong 3 thi
hop Iy hon.

Chuong 3 cita dé 4n gdm 6 trang, trinh bay cdc nfi dung tridn khai thir nghiém hé thong
ngudi dai dién cung ¢ap thdng tin cho sinh vién Hoc vién Cong nghé Buu chinh Vién théng va
dénh gi4 két qua. Tuy nhién, ndi dung ciia chuong nay khé so s&i. Hoc vién cin bd sung céc ndi
dung mb ta tap dit lidu dugc six dung trong hé théng. Ddng thoi cAn ndu céc tiéu chi danh gid
hé théng, dic bist 12 tiéu chi danh gia d6 chinh xéc cia cac phén hdi ciia hé théng va tiéu chi
d4nh gi4 tréi nghiém ngudi ding, D &n cAn trinh bay cu thé cac két qua thir nghiém tuong tmg
v&i § kich ban d4 néu va cdc phén tich d4nh gia phi hop.

D &n duoc chia thanh cac chuong myc 16 rang va co ban bim sat chc ndi dung theo dé
cwong d3 duoc phé duyét. Tuy nhién, db 4n cin can nhic bé sung cac ndi dung cy thé cho myc
3.1 vé thp dit lidu sir dyng va cac ni dung vé kbt qué thir nghiém cling céc phén tich danh gid
cn thiét. Trong @3 4n nén thay thé tir “t6i” bsi “hoc vién” s& phit hop hon. Trong d8é an con cb
kh4 nhidu 131 in An phai sira chita tai céc trang v, 8, 20, 28 ... Mot 56 hinh v& con md (trang 7,
29,30,3 1) cin hiéu chinh. Nén Viét héa ndi dung clia mot 56 hinh pha hop.

ITI/ Nhéing van dé cin gidi thich thém
(1) Gidi thich 5 hon v& céc cdng ngh¢ cAn sir dung cho md dun LLM/Agent dugc thiét ké trong
3 4n tai cc trang 34, 357

(2) Gii thich r& hon tép dit lidu trinh bay tai trang 40: S8 luong cfu héi, cAu trd 101, cdc chi as
chinh va cach thic thu thip va xir Iy?

(3) Giéi thich r& hon két qué thir nghiém theo cdo kich bén tai trang 427

IV/ Két lugn
Téi ddng ¥ cho hoc vién Chu Béc Chinh dugc bio v a3 4n véi a8 tai “Phat trién hg
théng ngudi dai dién 4o trong hogt dong tu vén 18 tin, cung céP théng tin cho sinh vién Hoc
vién Céng nghé Buu chinh Vién théng” trudc HOi ddng chém dé an t6t nghigp thac sT cia Hoc
vién, Tuy nhién, dé dam béo chit luong d& 4n t5t nghiép thac s7 chuyén nganh H8 théng théng
tin, hoc vién cin chinh sira d& én va gidi trinh 18 trude Hi ddng cac vin @8 dugc gép ¥ trén
day.
Ngay 19 thang 01 ndm 2026
Ngwdi nhin xét

sy

Vii Viin Théa






