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MO DAU

Trong bdi canh cong nghé s6 phat trién manh mé va xu huéng chuyén doi
s6 dién ra trén toan cau, viéc tng dung tri tué nhan tao (AI) vao cac hoat dong
dich vu khach hang da tré thanh mot xu thé tat yéu. Pac biét, hoat dong tu van 18
tan — mot khiu quan trong trong viéc tao an tuong dau tién véi khach hang — dang
d6i mat v6i nhiéu thach thic nhu: chi phi nhan su cao, tinh nhat quan trong chét
luong dich vu, kha nang phuc vu 24/7, va nhu cau ngay cang ting vé trai nghiém
khéach hang c& nhan hoa.

Véi pham vi trong truong dai hoc nhu Hoc vién Cong nghé Buu chinh Vién
thong thi viéc ing dung cong nghé sé duoc phat trién rong rai, cing véi sy phat
trién ctia cong nghé nhu cau cung cap thong tin cho sinh vién ciing 1 van dé can
chu ¥ t6i 1am sao c6 thé dap ung cung cap thong tin duwoc nhanh chong va chinh
Xac.

Hé thong nguoi dai dién 4o (Virtual Agent) voi kha nang tuong tac thong
minh, xur Iy ngdn nglt ty nhién va mo phong hanh vi con nguoi dang dugce coi la
giai phap hiéu qua dé giai quyét nhitng van dé trén. Viéc nghién ctru va phat trién
mot hé thong nhu vay khong chi c¢6 ¥ nghia thyc tién cao trong viéc nang cao
chat lugng dich vu ma con gop phan vao sy phat trién cua linh vuc cong nghé Al
tai Viét Nam.

Chinh vi 1y do d6 t6i da lya chon va nghién ctru dé tai: “Nghién ciru phdt
trién hé thong ngwoi dai dién do trong hoat dong tw vin Ié tan, cung cdp thong
tin cho sinh vién Hoc vi¢n Cong nghé Bwu chinh Vién théng”. nham dong gop
vao viéc Gmg dung cong nghé tién tién dé cai thién trai nghiém nhé hon 1a voi
sinh vién Hoc vién Cong nghé Buu chinh Vién thong va tuong lai rong hon 1a

v6i khach hang va t6i wu hoa hoat dong dich vu .



Noi dung dé an duogc chia thanh 3 chuwong chinh nhu sau:
Chuwong 1: Co s& Iy thuyét va tong quan

Gidi thiéu tong quan vé hé thong nguoi dai dién 4o, co so 1y thuyét vé tri
tu€¢ nhan tao (Al), va xtr Iy ngdn ngtr tur nhién va tng dung vao trong hoat dong
18 tan. Noi dung chinh ctia chwong nay s& gidi thiéu vé cac khai niém, cac kién
thirc méi lién quan dén ngudi dai dién 4o, co s6 1y thuyét vé TTNT va xur 1y ngdn
nglr tr nhién. Ngoai ra, chuong nay ciling dua ra phuong thuc ung dung trong
hoat dong tu van 18 tan trong viéc cung cap thong tin t&i sinh vién.
Chuwong 2: Phin tich thiét ké va xy dung hé thong

Noi dung chinh ctia chuong nay sé tip trung vao viéc phan tich, thiét ké va
cai dat trién khai hé thong.
Chuwong 3: Thuc nghiém va danh gia két qua

Trong linh vuc tri tu€¢ nhan tao néi chung va hoc sau noi riéng, tap dir liéu
dong vai trd quan trong trong viéc phat trién va danh gia cac thuat toan, tng dung.
Viéc phan tich va danh gia chat lugng cua tap dit liéu cling 1a mot yéu té quan
trong dé dam bao tinh dang din va dang tin cdy cua cac két qua thu duoc. Trong
chuong 3 nay, ts& trinh bay chi tiét vé thuc nghiém va danh gia két qua cta hé

thong.



Chuwong 1. CO SO LY THUYET VA TONG QUAN

1.1. Tong quan vé hé thong ngudi dai dién ao
1.1.1. Khai niém va dinh nghia ngwoi dai dién do

Nguoi dai dién do (Virtual Agent) 1a chuong trinh phan mém st dung tri
tué nhan tao dé twong tac voi nguoi ding qua giao dién hoi thoai, mo phong kha
ning giao tiép cua nhan vién thyc. Hé thong tich hop cong nghé xir Iy ngdn ngit
tu nhién (NLP), hoc may va giong noéi tong hop, cho phép hiéu ngdn ngir tu nhién
va phan hoi ty dong 24/7 ma khong can sy can thiép truc tiép cta con ngudi.

Virtual Agent khac biét véi chatbot don gidn & kha ndng hoc hoi, cai thi¢n
theo thoi gian va xir 1y tinh hudng phic tap dua trén ngit canh va lich sir twong

tac, khong chi phu thudc vao kich ban c6 san.

Tiéu chi HG tro truc tiép | Chatbot don Virtual Agent
gian

Thaoi gian phan hdi | Phu thudc nhan Ttrc thi Ttrc thi
vién

Chi phi van hanh Cao (Lwong + dao | Thap Trung binh
tao)

Khi ning mé rong | Han ché Trung binh Cao

Do chinh xac Cao (Con nguoi) | Trung binh Cao (Al

Kha ning hoc héi | v (Kinh nghiém) | ¥ v’ (Machine

Learning)
Hoat dong 24/7 x 4 v

1.1.2. Phén logi va dic diém

Theo hinh thirc thé hién: Avatar 2D (thiét ké don gian, chi phi thap, phu
hop web/mobile), Avatar 3D (chuyén dong ty nhién, yéu cau Unity/Unreal, phu
hop kiosk), Digital Human (hinh anh nguoi that + Al do tin cay cao, chi phi cao).



Theo kha ning tuong tac: Static Agent (hién thi thong tin c6 san), Reactive
Agent (phan hoi theo kich ban, keyword matching), Intelligent Agent (tich hop
AI/NLP, hiéu ngtt canh, hoc tir twong tac - lya chon t8i wu cho tu van phuc tap).

Theo chic ning: Agent tu van thong tin (chuong trinh dao tao, hoc phi, tha
tuc), Agent ho tro thu tuc (dang ky hoc phﬁn, tra ctru két qua), Agent giai tri/dinh
huéng (hoat dong ngoai khoa, tu van nghé nghiép, tour 40).

Yéu cau cho Hoc vién: Hb tro tiéng Viét tot (xir Iy giong dia phuong), tich
hop CSDL hién c6, hoat dong da nén tang (web/mobile/kiosk), cap nhat lién tuc
v6i phan quyén truy cap, va chuyén sang tu van vién ngudi khi vuot kha nang xir
ly.

1.2. Co s6 1y thuyét vé tri tué nhin tao va xir Iy ngoén ngir tw nhién
1.2.1. Tong quan vé Al va hoc mdy

Tri tu¢ nhan tao (Al) 1a khd ndng may tinh m6 phdéng tu duy va hanh vi
thong minh ctia con nguoi, bao gdom Machine Learning, Deep Learning, NLP va
Computer Vision. Trong Virtual Agent, Al dong vai tro nhan dang y dinh nguoi
dung, sinh phan hoi tu dong va ca nhan héa trai nghiém.

Machine Learning gom ba phuong phap: Supervised Learning (hoc véi di
liéu d3 gan nhan, phu hop phan loai cdu héi vé hoc phi/lich thi/thu tuc),
Unsupervised Learning (phat hién pattern 4n, phan nhém nguoi ding theo hanh
vi), Reinforcement Learning (hoc qua thir-sai, t6i wu chién luge hoi thoai).

Deep Learning sir dung Transformer Architecture (nén ting BERT/GPT
v6i co ché attention) va Pre-trained Models (d3 training trén corpus 10n, cho phép
fine-tune v&i dir liéu nho - tiét kiém chi phi, pht hop ngan sach giao duc).

1.2.2. Xur ly ngon ngii tw nhién

Tac vu NLP co ban: Tokenization (tich van ban thanh tir/cum tir), POS

Tagging (gan nhan tir loal), NER (nhan dién té€n nganh hoc/giang vién/phong

ban), Dependency Parsing (phan tich mdi quan hé giita cac tir).



Tac vu NLP nang cao: Intent Recognition (xac dinh muyc dich: hoi thong
tin/yéu cau hd tro/khiéu nai), Entity Extraction (trich xuat thong tin cu thé nhu
"Em mudn dang ky Lap trinh Java hoc ky 1" — mén hoc, hanh dong, thoi gian),
Sentiment Analysis (phat hién cam xtc dé chuyén sang nhan vién khi can), Text
Generation (sinh cau tra 161 da dang thay vi template), Question Answering (tra
101 dua trén co sé tri thire).

Mo hinh ngén ngit hién dai: Word Embeddings (Word2Vec/GloVe - tir gan
nghia c¢6 vector gan nhau, han ché: mdi tir mdt vector duy nhat), Contextual
Embeddings (BERT/PhoBERT - vector phu thudc ngit canh, PhoBERT tdi uu
cho tiéng Viét), Large Language Models (GPT-3/4 - hang trim ty parameters, tao
ndi dung ty nhién).

1.2.3. Cong nghé xir Iy tiéng Vigt

Pic thu tiéng Viét: Ngon ngit don 1ap khong bién hinh, tir c6 nhiéu tiéng
gy kho tach tir ("hoc sinh" vs "hoc sinh hoc"), dau thanh diéu anh huéng nghia
(ma/ma/méa/ma/méa/ma), tir d6ng 4m nhiéu (ban: furniture/discuss).

Cong cu xur 1y: VnCoreNLP (tach tu, POS tagging, NER, parsing - do
chinh x4c cao), PhoBERT (tao biéu dién ngit canh, fine-tune cho domain cuy
thé), VnTokenizer/PyVi/UndertheSea (tach tir va xtr Iy da ning).

Thach thice: Pa dang phuong ngon (Bic-Trung-Nam), tir viét tat va tiéng
16ng sinh vién (mik/vs/dc/ko), thiéu dir liéu chuyén nganh gido duc CNTT, 15i
chinh ta va thiéu dau thanh diéu.

Giai phap cho Hoc vién: Xay dung corpus chuyén nganh PTIT (thuat ngfr,
tén mon hoc, quy dinh), fine-tune PhoBERT véi cau hoi thuc té sinh vién (bao
gom viét tat, 1i), tao tir dién domain-specific (PTIT/CTSV/PHCQ + module
chuan héa van ban), quy trinh cai thién lién tuc (ghi log, phan tich 15i, b6 sung

corpus).



1.2.4. Twong tac ngwoi-mdy va trai nghiém nguwoi dung

HCI co ban: Nghién ciru thiét ké, danh gia hé thong twong tac cho ngudi
dung. Virtual Agent yéu cau twong tac tu nhién nhu noi chuyén véi nguoi that.
Hién tuong "Computers Are Social Actors”" (CASA) cho thay ngudi dung tu
nhién 4p dung quy tic xa hoi khi twong tac voi may.

Nguyén tac thiét ké hoi thoai (4 nguyén tac Grice): SO luong (du thong tin),
Chét lugng (dung su that), Lién quan (dang chu dé), Cach thic (rd rang, tranh
mo ho). Virtual Agent can tinh cach than thién, chuyén nghiép, kién nhan phu
hop moi truong gido duc.

5 yéu t6 usability (Nielsen): Learnability (dé hoc), Efficiency (ning sut
cao), Memorability (d& nhd), Errors (ty 18 18i thap), Satisfaction (hai 10ng).

UX Honeycomb (Morville): Useful, Usable, Desirable, Findable,
Accessible, Credible, Valuable.

Do luong UX: Khach quan (task completion rate, time on task, error rate),
Chi quan (System Usability Scale - SUS >68 = tot, Chatbot Usability
Questionnaire, Net Promoter Score - NPS).

Thiét ké da kénh & accessibility: Omnichannel (chuyén lién mach giita
web/mobile/kiosk), Mobile-first (vu tién tinh ndng quan trong), WCAG 2.1
(Perceivable, Operable, Understandable, Robust - hd tro screen readers, voice
input, d§ tuong phan).

Niém tin & minh bach: R rang 1a hé thong tu dong, cung cp ngudn thong
tin ("Theo quy ché 2024..."), thira nhan khi khong chic chan, giai thich yéu cau
thong tin ca nhan.

Quy trinh thiét ké: User-Centered Design (hiéu ngit canh — xac dinh yéu
cau — tao prototype — danh gia). Testing v6i 5 ngudi dung phat hién ~85% van

dé usability.



1.3. Ung dung trong hoat dong tw van 1€ tin
1.3.1. Tong quan hé théng

Phat trién Virtual Agent thong minh hd tro tu van sinh vién PTIT 24/7 véi
4 myc tiéu: (1) Giam 70-80% cau hoi 1dp lai cho nhan vién, (2) Phan hoi <2
giay, (3) Nang cao trai nghi¢m sinh vién, (4) Thu thap insights ngudi dung.
1.3.2. Cong nghé va kién triic

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

Frontend: Xay dung bang ReactJS va JavaScript cho giao dién web tuong
tac cao. St dung Electron.js d¢ dong goi thanh desktop app chay trén Windows,
macOS va Linux. Giao di¢n responsive, hoat dong muot ma trén moi thiét bi.

Backend: Phat trién hoan toan bang Python véi cac thu vién AI/ML:

PhoBERT (transformers, PyTorch): Nhan dién y dinh va xir Iy tiéng Viét

spaCy, PyVi, UndertheSea: Té4ch tir, NER, xtr Iy ngdn ngit tu nhién

SQLAlchemy: Két noi database PostgreSQL

Redis: Luu trit context va session

Elasticsearch: Tim kiém knowledge base

Communication: Frontend va Backend giao tiép real-time qua WebSocket str
dung thu vién Socket.1O (ca JavaScript client va Python server). Pam bao tuong
tac tuc thi, bidirectional communication va auto-reconnect.

Luong xt 1y (vi du "Hoc phi CNTT?"): Frontend giri — Backend:
Preprocessing (PyVi - chuan hoa, tach tir) — Intent Recognition (PhoBERT -
"hoéi_hoc phi") — Entity Extraction ("nganh CNTT") — Query DB
(PostgreSQL) — Generate Response — Frontend hién thi. Tong: <1 gidy.

1.3.3. Tinh nang va kha nang

5 chtic nang cot 16i:

Tu vén thong tin: Chuong trinh dao tao, hoc phi/hoc béng, lich hoc/thi,
quy ché, co sd vat chat

Huéng din thu tuc: Pang ky hoc phan, xin gidy to (bang diém, xac nhan

SV), khiéu nai diém, bao luu/chuyén truong, dang ky ky tic x4



Tra ctru ¢4 nhan (sau xac thyc): Két qua hoc tap, diém thi, lich thi ca
nhan, cong ng hoc phi

Tu van dinh hudng: Chuyén nganh, hoc phan ty chon, huéng nghiép
CNTT-Vién thong, co hdi thuc tap/viéc 1am

HO tro ki thuat: Khoi phuc mat khau, huéng dan hé thong quan 1y dao
tao, khic phuc su cd dang nhap

Tinh ndng m¢& rdng: Pa ngdn ngit (Viét/Anh), da phuong thire
(text/voice/multimedia), tich hop hé thong (SSO, real-time sync), c¢a nhan hoa
(dua trén profile/lich sir), chuyén giao thong minh (sang nhan vién khi can).

1.4. Két chwong

Chuong 1 xay dung nén tang 1y thuyét voi 4 tru cot:

Vé Virtual Agent: Phan tich khai niém, phan loai va xac dinh Intelligent
Agent 14 Iyra chon phu hop cho PTIT véi kha ning xur Iy NLP tiéng Viét, tich hop
da nén tang va ca nhan hoa.

Vé cong nghé AI/NLP: Hé thong hoa kién thirc vé Machine Learning, Deep
Learning va dic biét giai phap xir 1y tiéng Viét qua PhoBERT, VnCoreNLP, Py Vi
két hop corpus chuyén nganh PTIT.

Vé HCI/UX: Trinh bay nguyén 1y thiét ké giao dién hoi thoai, yéu to tim
Iy hoc nhén thic, phuong phap danh gia UX - tao co sé thiét ké t6i wu.

Vé tng dung: Dé xuat kién trac React]S + Electron.js (Frontend), Python
+ PhoBERT + Vietnamese NLP (Backend), WebSocket (real-time), tich hop
CSDL PTIT véi 5 nhém chtrc nang cot 16i.

Chuong 1 chimg minh tinh kha thi cong ngh¢ qua viéc xac dinh cong cu cu
thé (PhoBERT, PyVi) va yéu cau xay dung corpus chuyén nganh. Viéc st dung
cac framework di duoc kiém chimg giup tiét kiém thoi gian phat trién va giam
rUi ro.

Chuong 2 s& phan tich yéu cau hé thong chi tiét qua khao sat nhu cau sinh
vién/can bo, xac dinh use cases, yéu cau chirc ning va phi chirc ning - tao cau

nbi gitta Iy thuyét va thiét ké/trién khai.



Chuwong 2. PHAN TiCH THIET KE VA XAY DUNG HE THONG
2.1. Phan tich yéu cau hé thong
2.1.1. Phén tich cdac bén lién quan

Viéc x4c dinh day du cac bén lién quan va nhu cau cta ho 1a budc quan
trong dau tién dé dam bao hé thong Virtual Agent dugc thiét ké ding hudng.
Phén tich ndy gitip hé thong dép umg dugc ky vong cua tat ca doi tuong st dung
tai Hoc vién.

Nhom sinh vién dang hoc 13 d6i twong chinh vé&i khoang 15,000+ ngudi
thudc thé hé Gen Z ¢ k¥ ning cong nghé tot va quen véi smartphone. Nhu cau
cua ho tap trung vao tra ctru nhanh lich hoc, lich thi, két qua hoc tap, hudéng dan
thi tuc hanh chinh nhu dang ky hoc phan va xin gidy to, thong tin hoc phi va hoc
bong, cung giai dap vé quy ché. Ho ky vong phan hdi tic thi dudi 3 gidy voi
thong tin chinh x4c, giao dién mobile-friendly va hd tro 24/7 dic biét trong cao
diém dang ky hoc phan.

Nhom sinh vién méi va thi sinh tuyén sinh chua quen v6i Hoc vién va can
thong tin dinh hudng ban dau vé tuyén sinh, nganh hoc, diém chuan, hoc phi, thu
tuc nhap hoc, ky tic x4, co sd vat chat va tu van chon nganh nghé nghiép.

Sinh vién qubc té tuy sb lugng nho nhung dang tang, doi mit rao can ngdn
ngir va vian hoa, can hd tro tiéng Anh va thong tin vé visa, luu tri cing hudng
dan thich nghi vin hoa Viét Nam.

2.1.2. Phan tich yéu cau chirc ning

Dua trén phan tich cac bén lién quan, hé théng duoc xac dinh véi hai nhom
churc nang chinh.

Nhém chirc ning c6t 16i bao gom bén yéu cau chinh. Chirc nang héi dap
thong tin tong quat (CF01) cung cap thong tin vé Hoc vién, chuong trinh dao tao,
quy dinh thong qua tra ctru nganh hoc, co s vat chét, cau lac b, lich hoc ky va

quy ché dao tao. Sinh vién dit ciu hoi bang ngon ngir tu nhién (tiéng Viét hoic



Anh), hé thong phan hoi bang text hodc audio kém link tham khao va hinh anh
minh hoa néu co.

Chirc nang hudng dan thu tyc hanh chinh (CF02) huéng dan sinh vién cac
quy trinh diang ky hoc phan, xin gidy to, khiéu nai diém, bao luu/nghi hoc/chuyén
truong va dang ky ky tic xa. Khi dugc yéu cau vé thi tuc cu thé, hé thong cung
cap hudng dan timg budc chi tiét, danh sach gidy to, thoi han, dja diém ndp, form
mAu tai xudng va link hé théng online.

Chtrc nang tu van hoc tip va dinh hudng (CF03) hd trg quyét dinh hoc tap
qua tu van chon hoc phan tu chon, chon chuyén nganh, goi ¥ 16 trinh hoc tap,
thong tin thuc tdp va viéc lam, dinh hudng nghé nghiép. Chiic ning nay yéu cau
thong tin ngir canh ca nhan nhung chi cung cap thong tin dé sinh vién tu quyét
dinh chir khong dua ra quyét dinh thay ho.

Chtic nang hd tro k¥ thuat co ban (CF04) giai quyét cac van dé pho bién
nhu reset password, 16i ding nhap, huéng dan st dung portal va email,
troubleshooting WiFi va cai dit phan mém hoc tap.

Nhom chitc ning hd tro bao gém quan 1y ngit canh hoi thoai (CF06), theo
ddi va duy tri ngir canh qua nhiéu luot hoi thoai bang cach luu trix lich st 10 luot
gan nhat, hiéu dai tir tham chiéu, xr 1y nhiéu ¥ dinh trong mét cau va yéu cau
1am rd khi cau hoéi mo hé. Vi du, sau khi tra 16i "Hoc phi nim 2024-2025 1 12
triéu déng/ném", cau hoi "Con nim sau?" s& duge hiéu 1a hoi vé nam 2025-2026
dua trén ngir canh.

2.1.3. Phén tich yéu cau phi chirc ning

Yéu cau phi chtrc nang xac dinh cach thirc hé thong hoat dong vé hiéu suat,
bao mat, kha nang sir dung va bao tri.

Vé hiéu suat, hé théng yéu cau thoi gian phan hoi trung binh khong qua 2
gidy, v&i 95% yéu cau xu 1y trong 3 gidy va 99% trong 5 gidy. Thoi gian nay

dugc do end-to-end bao gdm network va processing, c6 giam sat realtime véi



canh bao khi vuot ngudng. Giai phap bao gom cache cho cau hoi thuong gip,
load balancing, t6i wu database queries va sir dung CDN cho static content.

P san sang dat uptime 99.5% tuong duong 3.6 gid downtime mdi thang.
Bao tri c6 ké hoach dugc thong bao 24 gio trude va thuc hién ngoai gid cao diém
v6i Mean Time To Recovery khong qua 30 phut. Bién phap dam bao gom
redundancy vé&i nhiéu server, health checks tu dong, co ché failover va backup
hang ngay.

Vé bao mat, dir liéu nhay cam nhu diém thi va thong tin cd nhan dugc ma
hoéa AES-256 trong database. Toan b communication st dung HTTPS bét budc.
Password dugc hash bang berypt hodc Argon2, khong luu plaintext. Thong tin ca
nhan duoc an danh trong logs. H¢ théng tuan thu Nghi dinh 13/2023/NDb-CP vé
bao v¢ dir liéu ca nhan va OWASP Top 10.

Vé kha nang sir dung, giao dién responsive hoat dong tét trén desktop,
tablet, mobile véi font size tdi thiéu 14px, contrast ratio 4.5:1 theo WCAG AA,
hd trg dark mode va khong yéu cau plugin. Thiét ké don gian, rd rang vdi toi da
3 ¢l nhap dén thong tin quan trong. Hé thong hd trg web app trén Chrome,
Firefox, Safari, Edge (2 phién ban gan nhat), mobile app cho i0S 14+ va Android
8+, tich hop Facebook Messenger va Zalo trong Phase 2.

Vé kha ning bao tri, code quality dat coverage t6i thiéu 70%, tuan thi PEP
8 cho Python va ESLint cho JavaScript, bat budc code review va c6 tai liéu day
da. Kha niang debug duoc hd trg qua error messages chi tiét, stack trace day du
trong logs, monitoring dashboard va alerting khi bat thuong. Deployment str dung
CI/CD pipeline v6i automated testing, blue-green deployment cho zero downtime
va rollback trong 5 phut. Kién triic theo mé hinh microservices hodc modular

monolith v&i loose coupling, high cohesion, API-first design.



2.2. Thiét ké kién triic hé thong
2.2.1. Kién triic tong quan

Hé thong duoc thiét ké theo md hinh Client-Server két hop ba 16p mo-dun
Al chinh 1a Speech-to-Text (ASR), Large Language Model (LLM) va Text-to-
Speech (TTS), tao thanh mét kién triic da tang linh hoat va c6 kha ning mé rong.

Tang Frontend bao gdbm giao dién web va desktop, chiu trach nhiém tuong
tac voi nguoi dung thong qua viéc hién thi giao dién, phat Am thanh, hién thi
avatar Live2D va gii/nhan sy kién qua WebSocket. Tang WebSocketServer 1a
backend ASGI nhan két ndi tir client, xir 1y luong dit liéu thoi gian thuc va quan
1y session cung chat context cho tirng nguoi dung.

Config Manager ddm nhiém viéc doc va validate file ciu hinh conf.yaml,
dong bd va merge cac cau hinh tr nhiéu ngudén théng qua cic script
merge configs.py va upgrade.py. Model Manager v&i Adapter Layer tao ra
interface chung dé tai va chay cac mo-dun ASR, LLM va TTS, an di chi tiét trién
khai cy thé 13 local model hay API.

Tang xur Iy Al core gdm ba module chinh. Module ASR chuyén doi audio
thanh text, module LLM/Agent xir 1y ngit canh va prompt dé tra vé text kém
internal thoughts va actions, module TTS chuyén text thanh audio véi ho tro
voice cloning va chuyén d6i ngdn ngit cho giong noi. Live2D Controller 4nh xa
cam xuc va intent sang biéu cam va animation cua avatar Live2D dua trén file
mapping model dict.json.

Visual Perception 1a module tuy chon xtr Iy camera hodc screen capture,
trich xuét features va dua vao context cia LLM. Hé thong Logging & Persistence
Itru trir chat logs, debug logs va health logs dé phuc vu phan tich va cai thién.
2.2.2. Luéng xir Iy chinh

- Ludng Khéi tao két néi & session

- Luong: Ghi am & client -> ASR (streaming) -> partial + final transcript



Luong: From final transcript -> build prompt -> goi LLM (streaming

tokens)

Luong: TTS synthesis -> giri audio t6i client -> Live2D sync
Luong: Luu trir hoi thoai & logging & backup config
Luong: Xt 1y 13i / fallback (ASR, LLM, TTS)

Ludng: Proactive speaking (agent-triggered)

2.2.3. Thiét ké chi tiét cac module
- M6-dun ASR (STT): Module ASR déng vai tro “tai” cia hé thong,

chuyén doi giong noi sinh vién thanh vian ban dé xir Iy. M6 dun gdm nhiing tinh

nang chinh sau:

Real-time Streaming
Phét hién diém két thuc va im ling
Piém tin cdy va két qua timg phan

Ché do "Al khong nghe TTS"

- Mo-dun LLM / Agent

Module LLM (Large Language Model) 1a "bd ndao" trung tam cua hé

thong nguo1 dai dién 4o, ddm nhan vai tro chinh trong viéc tu van va cung

cap thong tin cho sinh vién.

Mo6-dun gdm nhirng vai tro chinh sau:

Hiéu va xir 1y cau hoi cua sinh vién
Tu véan va cung cap thong tin

Ra quyét dinh va diéu phdi hé théng
Cé nhan hoa trai nghiém

Suy luan va giai quyét van dé

- Mo6-dun TTS

Module TTS déng vai tro "giong néi'" cua hé théng nguoi dai dién ao,

chuyén doi cau tra 161 dang van ban thanh giong noi ty nhién dé giao ti€p voi

sinh vién



- Live 2D & Visual Perception

Chtic nang chinh ctia mo-dun 1a dé xir 1y hinh anh, hién thi thong tin phan

hoi lai nguoi dung qua hinh anh 2D
2.3. Thiét ké thuit toan va mé hinh AI

Streaming + partial results: hd tro tra transcript/tokens timg phan dé UX
realtime.

Interrupt handling: khi TTS dang phat, microphone khong giri input ti
ASR, hoac hé théng loc audio do TTS dé tranh vong lap.

Prompt management & context window: LLM adapter chiu trach nhiém
quan 1y history, cat giam context theo token budget cua backend.

Emotion mapping: LLM hoic sentiment detector xuat thong tin cam xuc -
> 4nh xa motion/expr Live2D.

Config merge & upgrade: merge configs.py dam nhi¢m merge an toan user
config véi template new version, ghi backup, log cac key mégi/hét han.
2.4. Cai dit va phat trién hé thong

Hé thong duoc xay dung dua trén open source Open-LLM-Vtuber, tir d6
thiét ké hé théng sao cho phu hop vaéi sinh vién Hoc vién Cong nghé Buu chinh
Vién thong. Hé thong sir dung cac ngdn ngir phat trién pho bién nhu Python boi
vi Python 1a 1 trong nhiing ngdn ngir kha pho bién va co thé két hop duogc nhiéu
thu vién AT hién c6. Ngoai ngon ngit Python dé phat trién Backend thi toi co su
dung ngdn ngit Javascript va cic framework nhu Reactjs, electronjs dé phat
trién Frontend mang dén giao dién chuyén nghiép va truc quan t6i nguoi dung.

Ngoai ra dé kiém thir hé théng trude khi t6i nguoi dung toi con sir dung
pham mém kiém thir Jmeter dé thuc hién mé phong khoang 1000 user ciing vao
trang web dé kiém tra kha nang chiu tai ctia hé thong.
2.5. Két chwong

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



Phén tich yéu cau: Xac dinh cac bén lién quan va nhu cau cu thé, bao gom
yéu cau chirc nang (chao hoi, cung cap thong tin, tu van) va phi chirc nang (hiéu
suat, do tin cdy, bao mat), tao nén tang cho thiét ké hé théng.

Thiét ké kién trtic: Trién khai mo hinh 3-tier voi cac module chirc ning rd
rang (xur Iy dau vao, nhan dién y dinh, quan 1y hoi thoai, sinh phan hoi, giao dién).
Co sé dit liéu duoc t6i wu hoa cho kha nang truy van va mé rong.

Thiét ké AI va thuat toan: So sanh lua chon mé hinh hoc may, xay dung
giai phap NLP cho tiéng Viét, va phat trién thuat toan quan 1y hoi thoai thong
minh lam co sé cho cai dat hé théng.

Két qua chuong nay cung cap co so ki thuat hoan chinh cho trién khai thuc

té. Chuong 3 s& danh gia hiéu ning va két qua thir nghiém hé thong.



Chuwong 3. THU NGHIEM VA PANH GIA

3.1. Tap dix li€u

To1 sir dung tap dit li¢u 1a cac cau hoi va cau trd 101 trong cac tha tuc hanh
chinh,.... Véi tong dit liéu sap si 1600 dit liéu bao gom 424 dir liéu vé thong
tin, 1120 dit liéu vé cau héi/tra 101, voi cac chu dé chinh nhu: Thong tin vé hoc
vién, cac nganh hoc, tuyén sinh, cac cau lac bd, cac mau don,.. Véi cach thirc
thu thap tlr cac trang chinh thng cua trudng, so tay sinh vién.
3.2. Moi truwong thir nghiém

Hé thong dugc chay trén hé diéu hanh Ubuntu vao dugc deploy 1én
hosting dé chay thir nghiém.

Thong sb Gia tri
CPU Xeon Silver 4309
GPU Nvidia Quadro P4000
B6 nhé RAM 32 GB
Hé diéu hanh Ubuntu
Python 3.9

3.3. Xay dung wrng dung thir nghiém
3.3.1. Gidi thigu vé hé thong

Ung dung dugc xay dung dudi dang trang web, v6i ngdn ngit 1ap trinh duoc
Itra chon 1a Python xtr Iy Backend va Reactjs va electronjs dé xtr Iy FrontEnd.
To1 da lya chon Python béi ngon nglr nay co nhiéu thu vién hd trg tot cho viée
xtr Iy Am thanh, hinh anh hd tro tét cho tmg dung.
3.3.2. Xay dung hé thong

Ung dung st dung Python bao gom nhiéu thu muc véi cac muc dich st
dung khac nhau. Phan chinh bao gom cac thu muc data bén trong chira cc tép

dir liéu 4m thanh mau. Ngoai ra, cac thu muc khac chira cac tép giao dién .html,



javascript, view.py, url.py...Ngoai ra toi cling xay dung giao di¢n trén trang web
dé co thé twong thich voi desktop va mobile.
3.4. Két qua thir nghiém va danh gia
3.4.1. Thiét lap thir nghi¢m
Muc ti€u thir nghiém
- banh gia d6 chinh xac cua hé théng trong viéc nhan di¢n y dinh va trd 101
cau hoi cua sinh vién
- Kiém tra hiéu suét va thoi gian phan hoi ciia hé thong trong cac tinh
hudng khac nhau
- Po luong muc d6 hai 1ong cia nguoi dung dbi voi trai nghiém tuong tac
- Xéc dinh céc 16i, han ché va diém can cai thién cta hé thong
- Panh gia kha nang xur ly dong thoi nhiéu yéu cau va tinh 6n dinh cta hé
thong
Phuong phap thir nghiém
Thtr nghiém chirc ndng (Functional Testing):
- Kiém tra timg chirc ning theo use case di thiét ké
- St dung phuong phép black-box testing
- Ghi nhan cac 15i, bug va hanh vi bat thuong
Thtr nghiém hiéu nang (Performance Testing):
- Load testing: M6 phong [X] nguoi dung dong thoi
- Stress testing: Kiém tra gi61 han chiu tai cua hé théng
- Po ludng thoi gian phan hoi trung binh, thdi gian xir 1y toi da
Kich ban thir nghiém
Kich ban 1: Tuong tac co ban
- Nguoi dung dit cau hoi don gian vé thong tin co ban (gio lam viée, dja
chi phong ban)
- Heé théng phan hoi thong tin chinh xac

- Dénh gia: Thoi gian phan hdi, do chinh xéac cau tra 10



Kich ban 2: Tuong tac phuc tap

Nguoi dung dat cau hoi yéu cau két hop nhiéu thong tin (vi du: "Em
muodn dang ky hoc lai mén X, phai 1am thé nao va mat bao nhiéu tién?")
Hé thong can hiéu da ¥ dinh va tra 101 day du

Danh gia: Kha nang hiéu ngit canh, tinh day du cua cau tra 101

Kich ban 3: Xt Iy hoi thoai nhiéu luot

Nguoi dung dit cau hoi ban dau, sau d6 hoi thém cac cau lién quan
Hé thong can duy tri ngit canh hoi thoai

Danh gia: Context management, tinh mach lac cua cudc hoi thoai
Kich ban 4: Xtr Iy tinh huéng ngoai 18

Nguoi dung dit cau hoi ngoai pham vi kién thirc

Nguoi dung nhéap input khong hop 1€ hodc spam

Dénh gia: Kha ning xir 1y 11, thong bao phu hop cho ngudi dung
Kich ban 5: Kiém tra tai dong thoi

Mo phong nhiéu ngudi dung truy cap dong thoi trong gio cao diém

Panh gia: Toc d6 phan hoi, ty 1¢ 161, d6 6n dinh hé théng

3.4.2. Giao di¢n hé thong

Hé thong bao gém céc giao dién chinh nhu: Giao dién trang chu, giao dién

khung chat, giao di¢n thanh cong cy, giao dién cai dat, giao dién thanh cong cu

biéu cam.

Giao dién trang chii: Cung cap cai nhin tong quan ciia hé thong

Giao dién khung chat: Gitip ngudi dung c6 thé nhap text thay vi néi chuyén

truc tiép trong trudng hop khong thé néi dugce, va cé thé tuy chinh bat tat mic.

Giao dién thanh cong cu: Cung cap mot sé cong cu tuy chinh hé thong.

Giao dién cai dit: Nguoi dung c6 thé ciu hinh co ban cho hé théng voi tuy

chinh ¢4 nhan nhu anh nén.

Giao dién thanh cong cu biéu cam: Muc dich dé gitip ting twong tac ngudi

dung voi hé thong qua twong tac biu cam.



3.5. Két chwong

Chuong 3 da di vao chi tiét thue nghiém dé tai, viéc lya chon tép dit licu
dao tao s€ quyét dinh su thanh cong ciia mdi md hinh. Chinh vi vy toi da lya
chon k¥ Iudng mo hinh va bo dir liu thr nghiém. Trong chuong nay cling da di
sdu vao phan tich va danh gia mé hinh, cac thirc thiét 1ap thir nghiém, két qua dat
duoc va so sanh két qua d6 véi cac nghién ctru khac. Thong qua d6 s& dinh hudng

tiep theo cho sy mo rong cua deé an.



KET LUAN

Dé an "Nghién civu phdt trién hé thong ngwoi dai dién do trong hoat
dong tw vén 1é tin, cung cdp théng tin cho sinh vién Hoc vign Cong nghé
Buwu chinh Vién thong" d3 hoan thanh cac muc tiéu dé ra, bao gdm nghién ctru
co sd 1y thuyét, phan tich thuc trang va thiét ké thanh cong hé thong vai cac
chtic ning dap Gmg yéu cau nghiép vu.

Hé théng da duoc xdy dung véi kién triac hop 1y, tich hop cong nghé Al
hién dai va giao dién than thién. Qua trién khai thir nghiém, hé thong da hd trg
sinh vién tra ctru thong tin hidu qua, gidm tai cong viéc cho bd phan 1€ tin va
nang cao chat luong dich vu hd tro sinh vién 24/7.

Vé y nghia, dé an gop phan 1am phong pha nghién ctru vé ing dung Al
trong gido duc dai hoc Viét Nam, dong thoi chimg minh hiéu qua trong viéc
hién dai hoa cong tac quan ly sinh vién, cai thién trai nghiém nguoi hoc va tao
tién dé phat trién cac hé thong thong minh khéc.

Han ché cta hé théng bao gém co s& dit liéu can cap nhat thuong xuyén,
kha nang xur 1y cau hoi phire tap con han ché va chua tich hop day di véi cac hé
thong thong tin khac ctia Hoc vién.

Huéng phat trién tiép theo bao gdm mo rong co so dit liéu, bo sung nhan
dang giong néi va da ngdn ngi (ngan han); két ndi vdi cac nén tang quan 1y dao
tao va phat trién ing dung di dong (trung han); tng dung cong nghé metaverse
va phat trién kha nang hoc tu dong (dai han).

Pé 4n da chimg minh tinh kha thi cta viéc ing dung cong nghé nguoi dai
dién a0 vao hoat dong tu van sinh vién, hira hen tré thanh céng cu quan trong

gop phan xay dung méi trudng gido duc thong minh va hién dai.



