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Tom tat
Trong bdi canh giao duc dai hoc ngay nay, nhu cau duoc hd tro nhanh chong va chinh
xéc vé thong tin hoc vu, quy ché, va cac dich vu sinh vién ngay cang ting. Trudc thuc
trang nay, nghién ctru d¢ xuét va trién khai hé thong tro Iy a0 UITWiki, tmg dung mo
hinh Truy xuat ting cuong va Tao sinh (Retrieval-Augmented Generation) nham tur
dong giai dap cac thic mic lién quan dén quy dinh va hoat dong tai Truong Pai hoc
Cong nghé Thong tin. Dt liéu dugc thu thdp va chuin hoéa tir cac tai liéu chinh thirc
clia cac phong ban, tao thanh co so tri thirc phuc vy cho qué trinh truy xuét thong tin.
Nhom nghién ctru dong thoi phan tich cac diém han ché cia mé hinh Naive RAG va
dé xudt cai tién theo ba giai doan: tién xir Iy dir liéu, mo hinh hoa truy xuat ngit nghia
(semantic retrieval) va sinh céu tra 16i. Hé thong dwoc danh gia qua thuc nghiém st
dung nhiéu mé hinh embedding nhu Google, Cohere va mot md hinh ma nguén mé
danh riéng cho tiéng Viét. K&t qua cho thay phién ban Advanced RAG sau cai tién
dat d6 chinh xac va mac d6 hai long ngudi dung vuot trdéi so vdi mo hinh co ban.
Nghién ciru mé ra tiém ning tng dung rong rii trong viéc hd trg sinh vién tai cac co
sO giao duc dai hoc.
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1. Pat van dé

Trong moi trudong gido duc bac dai hoc, sinh vién ngay
cang c6 nhu cAu dugc hd tro toan dién va kip thoi &
nhiéu khia canh nhu quan 1y hoc tap, giai dap thic mic
va truy cap thong tin. Nhdm dap Gmg nhu cau nay, cac
truong dai hoc da du tu dang ké thoi gian va ngudn luc
vao viéc xdy dung cac website cung cap thong tin quan
trong. Tuy vdy, v6i sb luong sinh vién 16n va quy mod
dao tao ngay cang mé rong, cac ngudn luc hd tro truyén
thdng nhu phong ban chirc ning, doi ngii tu van hoic
giang vién thuong roi vao tinh trang qua tai, dac biét
trong céc giai doan cao diém nhu nhap hoc, dang ky hoc
phan, thi cir hay tuyén sinh.

Trude bdi canh nay, tri tué nhan tao (Al) ndi 1én nhu
mot giai phap tiém ning nham cai thién chét lwong dich
vu va nang cao trai nghiém nguoi dung. Céc iing dung
Al dién hinh la chatbot, v&i kha nang hoat dong lién
tuc 24/7 va cung cap cau tra 16i nhanh chong, chinh xac,
d3 chimg minh dugc gia trj trong viée hd trg nhiéu linh
vuc khéc nhau. Chatbot khong chi giap gidm tai cho doi
ngil tu vAn ctia nha truong ma con cé thé phuc vu hiéu
quéa cho mdt s6 lugng 16n sinh vién, tir 46 ndng cao mirc
d6 hai long va t6i uu hoa trai nghiém c4 nhan hoa [1,
2].
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Mic du chatbot truyén théng mang lai nhiéu loi ich,
chung van con ton tai mot sd han ché nhu kha nang td
chte tri thire con han ché, khé khin trong viée xac dinh
dung bdi canh va két nbi cac ndi dung lién quan, su
cung nhéc va thiéu kha nang tao ra cudc hoi thoai tu
nhién, va kha ndng cap nhat thong tin tre thoi [1, 3].
M6 hinh ngdn nglr 16n (LLM), mdt thanh tuu vuot bac
ciia AL ciing gip phai nhitng han ché nhu khé khin
trong viéc cap nhat thong tin thoi gian thuc va hién
tuong "ao giac" (hallucination) tao ra ndi dung khong
chinh xac [4]. Dé giai quyét nhitng van dé con ton tai
cua LLM va cai thién kha nang cua chatbot, mé hinh
Tao sinh va Truy xuit ting cudng (RAG) duoc xem la
mdt giai phap hiéu qua [5]. RAG két hop kha ning tim
kiém thong tin tir co s& dit liéu véi md hinh sinh vin
ban, gitip cai thién kha ning td chirc tri thuc, duy tri ngir
canh va tao ra cac phan hdi ty nhién, linh hoat hon.

Thong qua bai bao nay, nhom nghién ctru trinh bay qua
trinh thiét k&, trién khai va danh gia hé théng tro Iy a0
UITWiki tai Truong DPai hoc Cong nghé Thong tin —
Pai hoc Quéc gia TP HCM, mdt md hinh chatbot duoc
xdy dung nham hd trg sinh vién giai quyét cic van dé
thuong gap trong mdi truong dai hoc, tu viée tra cuu
thong tin vé& quy ché, hoc phi dén giai dap cac ciu hoi
phd bién. Nghién ciru tap trung vao viéc ning cao chat
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lwong md hinh théng qua cai tién RAG co ban bang cac
k¥ thuét tién tién, dong thoi tién hanh kiém ching va so
sanh hiéu qua gitra hai phién ban: Naive RAG va
Advanced RAG. Dbi tugng nghién ctru trong bai bao 1a
sinh vién tai UIT, v6i pham vi trién khai tap trung vao
viéc xay dung mot hé thong chatbot tng dung trong linh
vuc gido duc nham cung cip thong tin mot cach nhanh
chong, chinh xac va dép ung nhu ciu thyuc tién cua
ngudi hoc.

2. Phwong phap nghién ciru

2.1. Xir li va chuan héa dir liéu diu vao

Trong giai doan diu, nhém nghién ctu tap trung vio
viéc xay dung tap dir liéu nén tang cho h¢ théng. D
liéu duoc thu thap tir cac nguén chinh thtc ciaa UIT,
bao gdm cac van ban tir Phong Dao tao, Phong Cong
tac Sinh vién, Ban Tuyén sinh va chuong trinh dao tao
nganh Thuong mai dién tir qua cac nam.

Sau khi thu thap, dit liéu dugc xur Iy theo hai budce: (1)
trich xuit ndi dung van ban tir cac tép PDF bang cong
cu Llama Parse, va (2) phan doan néi dung phuc vu cho
moé hinh RAG. Ban du, nhom sir dung thuét toan tach
vin ban theo co ché dé quy (Recursive Character Text
Splitter) ciia Langchain, tuy nhién nhan thay thuat toan
¢6 su phu thudc cao d6i véi cac tham sé chunk_size va
chunk_overlap, nhom chuyén sang phan doan theo ciu
traic Markdown nham bao toan mach vin ban va ngit
canh logic. Viéc xir 1y va chuan hoa dit liéu ¢ budc nay
dong vai tro nén tang, quyét dinh chét lwong cua toan
bd qua trinh truy xut va sinh phan hoi.

2.2. Truy xuét va biéu dién vector ngir canh

Budc tiép theo trong quy trinh nghién ctru 14 truy xuét
ngit canh phu hop véi truy van dau vao. Nhom trién
khai va danh gia cac phuong phap ma hoéa van ban st
dung k¥ thuat truy xuit vin ban day dic (Dense Passage
Retrieval) [6]. Cac doan van ban sau khi dugc phan
doan s€ dugc ma hoa thanh vector va luu trir trong co
s& dir liéu vector. Dbi voi mdi truy vén, hé théng tao
vector twong tng va thuc hién phép do do tuong dong
ngit nghia dé truy xuat cac doan vian phu hop nhét.
Trong qua trinh thyc nghiém, nhém tién hanh so sanh
hiéu nang giira ba mo6 hinh nhiing: embed-multilingual-
v3.0 (Cohere), text-embedding-004 (Google) va
vietnamese-bi-encoder — mot mé hinh huén luyén danh
riéng cho tiéng Viét [7]. Viéc lua chon m6 hinh nhiung
pht hop 14 bude then chét nham ti wu hoa d6 chinh xac
clia truy xudt ngit canh.

2.3. Tao sinh va diéu chinh phan hdi tir mé hinh
ngén ngir l6n

Sau khi truy xuét duoc cac doan van lién quan, budc
tiép theo trong quy trinh nghién ctru 1a sinh phan hoi sir
dung md hinh ngén nglr 16n. Trong nghién ctru nay,
nhom lya chon Gemini 1.5 Flash ctia Google dé thuc
hién sinh vin ban dwa trén ngit canh dau vao. M6 hinh
nay c6 kha nang xtr ly van ban dai voi do nhd ngir canh
gan nhu hoan hao (99,7 %) véi van ban 1 triéu tokens
va 99, 2 % do chinh xac vdi van ban 10 triéu tokens [8],
gitp tao cau tra 101 chinh xac tir tai liéu dai va phc tap,
phil hop véi yéu cau ciia bai toan trong moi truong hoc
thuat.

bpé tang tinh hiéu qua va kiém soat chat luong phan hoi,
nhom ap dung k¥ thuat thiét ké prompt c6 cu trac, cu
thé 1a Chain-of-Note (CON) [9]. Cu tric nay gdm ba
thanh phan: truy van ngudi dung, ndi dung da truy xuét
va céac ghi chu hd trg. Cach td chirc thong tin nay gitip
mo hinh ngdn ngit hiéu ngir canh t6t hon, tir 46 tao phan
hoi chinh x4c, ngén gon va sat voi nhu cau thyc tién.
2.4. T6i wu héa quy trinh truy xuit va chat lwong
phan hoi

Giai doan cubi cung ctia quy trinh nghién ciru tap trung
vao viéc cai tién hiéu suét hé théng nham nang cao do
chinh xac va trai nghiém nguoi dung. Cac ky thuét duoc
ap dung bao gom:

- Tbi wu hoa xir Iy PDF: PDF chtra hinh anh hodc ciu
truc phuc tap gay kho khan cho RAG. Nhom sur dung
cong nghé OCR dé trich xuét vin ban, sau d6 tién hanh
tom tat ndi dung bang LLM trudc khi dua vao pipeline
truy XUt.

- G&n metadata cho tai liéu: nham cai thién kha ning
hiéu ngit canh va ting hiéu qua truy xuit, nhom thuc
hién gan nhan metadata cho tung doan dir li¢u [10].

- Cap nhat kho tri thic: nhém trién khai co ché
upsert/delete dé dam bao kho dit liéu luén phan anh
thong tin mé&i nhét tir nha truong, dap ung yéu cau cip
nhat theo thoi gian thyc.

- Truy xuat két hop: theo nghién ctru [11], ky thuat
nay nang cao do chinh xac. Nhom ting dung BM25, mot
phuong phap truy xut thua, danh gia mic do lién quan
dua trén tan suat tir khoa va do dai tai liéu. Rerankers
sz“ip xép lai tai li€u theo mirc d6 lién quan chinh xac hon.
Nghién ctru cho thay chiing cai thién dang ké d6 chinh
xac [12]. Nhom su dung rerank-multilingual-v3.0 tur
Cohere di duoc st dung trong nghién ctru [13] dé nang
cao chat lugng truy xuat.

- Trién khi bd nhd ngit nghia: dé xir Iy cac truy vén
tuong dong, nhom trién khai Semantic Cache gitp giam
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thoi gian phan hoi, t6i vu chi phi va tranh viéc tinh toan
lai.

- Lich str hoi thoai: duy tri nglr canh hoi thoai 1a thach
thirc 16n. Khong c6 bd nhg, chatbot kho hiéu ciu hoi
lién quan truée d6. Nhom trién khai bo nhd hoi thoai
gitip chatbot ghi nhé, phan tich tot hon, c4 nhan héa trai
nghiém va nang cao chat lugng dbi thoai.

3. Két qua va thao luén

Theo két qua nghién ctru ciia Barnett va cac cong su
[14], viéc kiém thir mot mo hinh RAG 1a kho khan khi
ma viéc kiém tra hi¢u suat chi c6 thé thuc hién khi mo
hinh duoc van hanh. Hé théng RAG phu thudc vao di
liéu dong trong co s¢ tri thire cho nén cac cau hoi va
thong tin du vao co thé khong duoc biét trude. Nhom
dd ung dung RAGAS — mot framework phd bién va
duoc danh gia la mét trong nhitng cong cu tu dong hang
dau trong viéc danh gia hiéu suét ctia cac md hinh RAG
bang LLM [15]. Nhom d tiép can duoc phuong phap
sir dung LLM dé tao bo kiém thir gdm 100 cip cau hoi-
cdu tra 101 tham chiéu twong img. Trudc tién, nhom dinh
kém tai liéu can phén tich vao hé théng LLM, ching
han nhu ChatGPT. Sau d6, nhom nhdp mot 1énh
(prompt) chi tiét dé yéu cau LLM tao ra sé luong cau
hoi kém theo cau trd 101 twong tng. Cac cau hoi nay
phai tuan theo cac quy tic ciia nhoém, chiang han nhu tap

)
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trung vao cac noi dung quan trong, phu hop voi pham
vi tai liéu, va duoc viét ngén gon, suc tich.

3.1. Cac d¢ do

Pé co thé danh gia toan ven mo hinh RAG, nhom thyc
hién danh gi4 trén timg thanh phan: truy xuat ngit canh,
sinh cau tra 10i va hiéu suat tong thé. Cac chi s danh
gia dugc cung cap boi RAGAS bao gdém: Context
Precision (ty 1¢ doan ngit canh lién quan dugc truy
xuat), Context Recall (kha nang thu thap bao quat thong
tin quan trong), va Fl-score (trung binh diéu hoa giita
Precision va Recall). Ngoai ra, Faithfulness danh gia d¢
chinh xac ndi dung cia mo hinh ngén ngit 16n, gitp phat
hién thong tin sai 1éch; Response Relevance do murc do
phu hop cua cau trd 161 v6i cau hoi thong qua tinh tuong
ddng ngir nghia; Answer Correctness so sanh mirc do
khop giita cau tra 161 duoc tao va cau tra 1oi tham chiéu.
3.1.1. Truy xuét ngir cinh

Do chinh xac nglt canh (Context Precision) la mot
thudce do danh gia ty 1€ cac doan ngii canh lién quan cau
hoi ndm trong téng sd cac ngir canh duoc truy xudt Chi
s6 nay duoc tinh bang gia tri trung binh cua
precision@k ung voi tung doan trong nglt canh.
Precision@k phan 4nh ty 1& s6 doan ngir canh lién quan
G vi tri xép hang k so véi téng s6 doan nglr canh tai vi
tri do.

true positive@k

Precision@k =

- Precision@k: D§ chinh xac tai vi tri k
- true positive@k: S6 lwong két qua dung tai vi tri k

)

(true positive@k + false positive@k)

- false positive@k: S6 lwong két qua sai tai vi tri k

YK | (Precision@k * vy)

Context Precision@K =

- Vi Chi s6 ¢ dang nhi phan (0,1) nham cho biét tai
lidu c6 lién quan khong. 1 néu ngir canh tai vi tri k lién
quan va 0 néu ngit canh tai vi tri k khong lién quan

- Total number of relevant contexts in top K results:
La tong sb lan cac ngit canh lién quan xuat hién trong
top K két qua truy hdi

Do phu cua ngir canh (Context Recall) do luong kha
nang truy xuat dugc bao nhiéu tai liéu (hoidc thong tin)

®)

Total number of relevant contexts in top K results

quan trong. Chi s6 ndy tap trung vao viéc tranh bo sot
cac két qua quan trong. Do phi cao ddng nghia véi viée
it tai liéu lién quan bi bé qua. Chi s duogc tinh bang ty
1¢ gitra s6 luong cac ngir canh dugc truy xuat dung va
lién quan dén ciu héi so voi tong sd ngir canh tham
chiéu (ngit canh miu) trong cau tra 11 chuén.

Number of relevant contexts in top k results

Context Recall =

All contexts that contain ground truth

- Number of relevant contexts in top k results: La s6
luong két qua trong top k truy hdi ma chira ngir canh ¢
lién quan dén dap an thuc té (ground truth)

(4)

- All contexts that contain ground truth: La tng sd
ngit canh trong c6 chira thong tin chinh x4c can tim

Nham can br:ing gitra 2 chi s6 trén, nhom st dung d¢ do
F1-score la trung binh diéu hoa giita Precision va Recall

Context Precision x Context Recall

F1 score=2 x

Context Precision + Context Recall

[ ) _
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3.1.2. Sinh cau tra loi

Miirc d6 trung thuc (Faithfulness) 1a mot chi s6 do luong
muc do chinh xac vé mat ndi dung cia cau tra 161 dugc
tao ra so voi ngit canh cung cip. N6 danh gia liéu cac
thong tin dugc trinh bay trong cau tra 161 c6 dugc suy

(®)

ra hop 1y tir ngit canh da truy xuat hay khong.Chi s6 nay
c6 thé gitp phat hién hién twong hallucination ctia mo
hinh LLM, kiém tra xem md hinh LLM c¢6 tu y dua
nhitng thong tin khéc vao trong cau tra 101 khong.

Number of claims in the generated answer can be inferred from given contexts

Faithfulness score =

Total number of claims in the generated answer

- Number of claims in the generated answer can be
inferred from given contexts: S6 luong khang dinh
trong ciu tra 101 sinh ra c6 thé suy ra tir cic ngit canh da
dugc cung cap trude do

- Total number of claims in the generated answer:
Toan b cac kh'fmg dinh trong cau tra loi sinh ra

Muc d6 twong dong trong cau tra 10i (Response
Relevance) 1a mot chi s6 ding dé danh gia mirc d6 phu
hop,lién quan cua cau tra 101 dugc tao ra so voi cau hoi
dAu vao. Muc tiéu cta chi sd nay la xac dinh xem céau

(6)

3

1
Response relevancy = §Z cosinesimilarity (Egi , Eg ) =

i=1
- Egq: La vector dac trung embedding cua cau hoi gia
18p duogc sinh ra tir cdu tra 101 cua md hinh
- Eo: La vector dic trung embedding ctia cau hoi gbc
trong tap dir liéu kiém thir

()

tra 101 c6 lién quan va chinh xac v6i yéu cau hay khong.
Cong thtrc nay duoc tinh bang cach sir dung cau tra 10
dau vao dé sinh ra mot tap hop cac ciu hoi gia lap (3
ciu) bang md hinh ngon ngit 16n. Sau d6, d6 tuong dong
ngit nghia giita tirng cau hoi gia 1ap va cau hoi gde duogc
do luong théng qua chi sb cosine similarity. Cudi cing,
gia tri trung binh cua cac do twong ddng cosine duoc
tinh dé xac dinh mtc d6 lién quan cua cau tra loi voi
cau hoi ban dau.

3
_ 1 gEgi * Eg
~ 3LE I IE

3.1.3. Hiéu suét tong thé

Do chinh xac vé mit thuc té (Answer Correctness) la
mot chi sé duoc sir dung dé so sanh va danh gia muc do
chinh xac cua cau tra 101 duoc tao ra so voi cau tra 1oi
tham chiéu. Chi s6 nay xac dinh muc d6 phu hop giira
cau tra 101 dugc tao ra va cau tra 1o tham chiéu.

Number of relevant claims in generated answer

Answer Correctness (Recall Mode) =

- Number of relevant claims in generated answer: S6
luong khang dinh c6 lién quan trong cau tra 10i sinh ra
- Number of claims in referenced answer: s6 lugng
khang dinh c6 trong cau tra 10i tham chiéu

3.2. Két qua dat dwoc

Trong phan ndy, nhom nghién ctru tién hanh danh gia
dinh luong hi€u qua hoat dong cua hé théng theo hai
kién trac: Naive RAG va Advanced RAG; khi két hop
v6i ba loai mé hinh embedding khac ctua Cohere,
Google va BKAI Thi nghiém dugc thuc hién bﬁng cach

Number of claims in referenced answer

thay d6i s6 lwong doan ngir canh dugc truy xuét voi cc
giatri K =2,3,5,7va10, tir d6 quan sat sy thay doi vé
hiéu suét & timg khau cta hé thong.

Két qua trong Bang 1 cho thdy mé hinh embedding cua
Cohere hoat dong dac biét hiéu qua ngay ca véi kién
tric Naive RAG. Chét lugng truy xuat ngit canh (F1-
score) dat dinh & mirc 0,86, dong thoi Faithfulness ciing
dat dén 0,90 tai K = 5. B9 chinh xac cta cau tra 161 dao
dong 6n dinh quanh mtc tir 0,77 dén 0,80.

Béng 1. Két qua danh gida mo hinh Cohere trong kién triic Naive RAG véi cac muc K khéc nhau

Truy xut ngit canh

Tao cau tra 1oi b'fmg LLM | Hiéu suét téng thé
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Tl.la.n} 0K (soxm(‘mg Precision Recall | F1-score Faith. Relev. Correctn.
tai liéu truy xuat)
2 0,88 0,76 0,82 0,84 0,63 0,77
3 0,88 0,80 0,84 0,86 0,67 0,79
5 0,85 0,85 0,85 0,90 0,65 0,79
7 0,83 0,90 0,86 0,88 0,67 0,77
10 0,79 0,92 0,85 0,88 0,69 0,80
Trai nguoc voi két qua trong Bang 1,mé hinh Faithfulness c6 tang dan theo K, nhung d6 chinh xac
embedding cia Google trong Bang 2 lai cho hiéu suat ciu tra 101 van chi dat t6i da 0,43. Piéu nay phan anh o
rat thap trong kién triic Naive RAG. Precision va Recall su khong twong thich giita Google embedding va kién

chi duy tri quanh mirc 0,2 dén 0,4, kéo theo F1 thap va tric Naive RAG.
Relevance cuc ky yéu (luén dudi 0,20). Mic du chi sb
Béng 2. Két qua danh gia mo hinh Google trong kién tric Naive RAG véi cac mirc K khac nhau

Truy xuét ngit canh Tao cau tra 16i bang LLM | Hiéu suat tong thé
Tham s6 K (sérluqmg
tai liéu truy xuat)
Precision | Recall | Fl1-score Faith. Relev. Correctn.
2 0,20 0,10 0,13 0,64 0,05 0,31
3 0,20 0,15 0,17 0,67 0,11 0,35
5 0,22 0,23 0,23 0,72 0,13 0,36
7 0,24 0,32 0,27 0,72 0,16 0,41
10 0,23 0,40 0,29 0,81 0,19 0,43
Trong Bang 3, BKAI embedding trong kién tric Naive con han ché so v6i md hinh ciia Cohere trong Bang 1.

RAG dat két qua & mirc trung binh. Céc chi sd ting dan Pay 1a mot cau hinh twong ddi 6n dinh nhung khong
theo K, dic biét 1a chi s Recall va chi sb Faithfulness, ndi bat.
tuy nhién do6 lién quan va do chinh xéac cau tra 1oi van

Bang 3. Két qua danh gid mo hinh BKAI trong kién triic Naive RAG véi cac mirc K khic nhau

Tham s6 K (S(”% luong | Truy xuét ngit canh Tao céu tra 16i bang LLM | Hiéu suét tong thé
tai liéu truy xuat)
Precision | Recall | Fl1-score Faith. Relev. CorrectnO.
2 0,72 0,57 0,64 0,78 0,47 0,68
3 0,73 0,64 0,68 0,83 0,54 0,74
5 0,74 0,74 0,74 0,85 0,56 0,72
7 0,72 0,75 0,73 0,86 0,57 0,74
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0,88 0,62 0,71 |

M6 hinh embedding cua Cohere tiép tuc khéng dinh su
vuogt trdi trong kién trac Advanced RAG duya theo két
quéa ciia Bang 4. O K = 7, h¢ thong dat dong thoi do
trung thuc cao nhét dat dén 0,91 va d6 chinh x4c cu tra

101 16n nhat 1a 0,83 trong toan bd thi nghiém. Diéu nay
khang dinh tinh phi hgp manh m@ giita kién tric
Advanced va embedding cua Cohere.

Béng 4. Két qua danh gid mo hinh Cohere trong kién triic Advanced RAG véi cac mire K khac nhau

Tham s6 K (sf} luong | Truy xuat ngit canh Tao cau tra 16i bang LLM | Hiéu suat tong thé
tai liéu truy xuat)
Precison Recall | Fl-score Faith. Relev. Correctn.

2 0,91 0,77 0,83 0,83 0,66 0,81

3 0,90 0,80 0,85 0,87 0,69 0,79

5 0,87 0,86 0,87 0,88 0,65 0,79

7 0,84 0,89 0,86 0,91 0,72 0,83

10 0,80 0,89 0,84 0,86 0,70 0,79

Mic du embedding cia Google cho két qua thap trong
Bang 2, nhung trong cdu hinh ciia kién triic Advanced
RAG, m6 hinh nay dat hiéu suét twong d6i 6n dinh. Cac
chi s6 danh gia trong Bang 5 déu dugc cai thién va vuot

troi hon so voi Bang 2, cho thay kién trac Advanced
RAG c6 kha nang nang cao hiéu qua hon vdi cdc mod
hinh embedding kém trong kién tric Naive RAG.

Bang 5. Két qua danh gia mé hinh Google trong kién triic Advanced RAG véi cac mic K khac nhau

Tham s6 K (s6 luong | Truy xuét ngir canh Tao cau tra 16i bang LLM | Hiéu suat tong thé
tai liéu truy xuat)
Precison Recall | F1-score Faith. Relev. Correctn.

2 0,88 0,73 0,80 0,84 0,60 0,74

3 0,87 0,76 0,81 0,85 0,63 0,75

5 0,82 0,81 0,81 0,86 0,64 0,74

7 0,80 0,84 0,82 0,89 0,65 0,65

10 0,77 0,88 0,82 0,88 0,68 0,79

Advanced RAG khi két hop véi BKAI embedding
mang lai hi€u sudt on dinh trén céac chi s6 danh gia trong
Béng 6, dic biét 1a trong truy xuat ngir canh va mirc do

trung thuc cua ciu tra 16i. Cau hinh nay van cho thiy
kha ning téng thé dang tin cdy, phu hop véi cac hé
thdng yéu cau tinh can bang giira chi phi va hiéu qua

Béng 6. Két qua danh gia mo hinh BKAI trong kién triic Advanced RAG véi cac mic K khac nhau
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Tham sb K (s6 lwong | Truy xuét ngit canh Tao céu tra 161 bing LLM | Hiéu suét tong thé
tai liéu truy xuét)
Precison Recall | F1-score Faith. Relev. Correctn.

2 0,90 0,73 0,81 0,83 0,62 0,75

3 0,90 0,79 0,84 0,84 0,69 0,76

5 0,87 0,84 0,85 0,87 0,69 0,75

7 0,85 0,85 0,85 0,88 0,69 0,77

10 0,81 0,89 0,85 0,90 0,68 0,77

3.3. Thao luan

Dua trén cac bang két qua thyc nghiém (Bang 1-6), md
hinh Advanced RAG do nhom cai tién cho thiy hiéu
nang vuot trdi so véi mo hinh Naive RAG trong ca truy
xudt va xir 1y thong tin. Cu thé, cac cau hinh Advanced
RAG (Béang 4 dén Bang 6) déu dat diém cao hon cac
céu hinh Naive RAG tuong tng (Bang 1 d¢én Bang 3)
trén hau hét cac chi sd danh gia, cho thay vai tro thiét
yéu cta cac thanh phan mé rong trong viéc nang cao
chat luong hé thong.

Céc Hinh 1 dén Hinh 3 trinh bay ba chi s6 chinh trong
giai doan truy xuit ngir canh. Khi gia tri K ting, sb
luong ngit canh duoc truy xuét ciing tang theo, dan dén
Context Precision@K giam (Hinh 1) do xuat hién ngir
canh nhiéu, trong khi Context Recall ting (Hinh 2) nhd
bao phu tot hon cac ngit canh lién quan. Hinh 3 cho thay
mo hinh Advanced RAG duy tri chi s F1-score 6n dinh
& murc trén 0,80, phan anh sy cén bang giita do chinh
xéc va kha ning bao phu trong budc truy xuét.

Trong khau sinh cdu tra 151, hai chi s6 Faithfulness va
Answer Relevance (Hinh 4 va Hinh 5) déu duoc cai
thién 16 rét khi sir dung Advanced RAG. Hiéu qua tang
16 nhat dugc ghi nhan voi embedding ciia Google, von
¢6 hiéu niang thip trong kién trac Naive RAG. Diéu nay
cho thay cac thanh phan cai tién trong Advanced RAG
da gop phan nang cao chat luong ngir canh dau vao,
giup LLM tao ra cau tra 101 chinh xac va phu hop hon.
Vi Cohere va BKAIL mo hinh ciing dat dugc hig¢u sudt
6n dinh va cao.

Xét vé chit lugng embedding, Cohere thé hién uu thé
ndi bat nhd kha ning biéu dién ngir nghia da ngdn ngi,
gitp duy tri d6 chinh x4c cao va 6n dinh trong ca hai
kién tric RAG, dic biét khi K tiang. Trong khi do,
Google embedding gip nhiéu han ché trong Naive RAG
do chua phu hop véi tiéng Viét, nhung lai duoc cai thién
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dang ké trong Advanced RAG nho 4ap dung co ché
reranking. BKAI embedding duy tri két qua & murc
trung binh giira hai mé hinh trén, nhung van thap hon
Cohere & hau hét chi sd.

Tt cac phéan tich trén, nhom quyét dinh lya chon ciu
hinh Advanced RAG két hop voi embedding Cohere va
tham s6 truy xuat K = 7 dé trién khai hé thong trong
thuc té. Cau hinh nay cho thdy su cin bang tét gitra do
chinh xac, kha ning bao phii ngit canh va chat luong
sinh cau tra 10i, ddng thoi dam bao hiéu suit 6n dinh
trén ca ba giai doan: truy xuit ngit canh, tao cu tra 1o
va danh gia tong thé.

Context Precision@K for Different Embeddings and RAG Methods

@ + Cohere - Naive RAG
Google - Naive RAG

+ BKAI - Naive RAG

+-- Cohere - Advanced RAG

+ Google - Advanced RAG

+- BKAI - Advanced RAG

i 3 i § i 8 § 10

6
K Values

Hinh 1. Biéu do danh gia Context Precision@k
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Context Recall for Different Embeddings and RAG Methods

Answer Relevance for Different Embeddings and RAG Methods
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Hinh 6. Biéu do danh gia Answer Correctness
100 Faithfulness for Different Embeddings and RAG Methods
4. Ket luian va dé xuat
085 ‘A , \ f ~ A \ A
Trong nghién cru ndy, nhém da xay dung thanh cong
0% e —— hé thong tro 1y ao UITWiki phuc vu sinh vién tai
- ] Truong Pai hoc Cong nghé Thong tin — PHQG TP
085

HCM, v6i kha niang hd tro ty dong tra 10i cac cau hoi
lién quan dén quy ché hoc vu, hoc phi, tuyén sinh va
cac thong tin thuong gap trong moi truong dai hoc.

Faithfulness
=
=
=

v ‘ Thong qua viéc thiét ké va trién khai mo hinh dya trén
o0 ! [ o 222;: ,”,Z,‘I:ﬁi kién trac RAG, nghién ctru da dat dugc ba muc tiéu
. ke e chinh: (i)’ xdy dung h¢ thong chatbot tng dung cho b,éli
' - Google - Advanced RAG toan tu van sinh vién trong giao duc dai hoc, (ii) cai tién
ool ; ; : ; . 8 o ':dvmd RA: md hinh Naive RAG co ban véi cac thanh phﬁn md rong
K Values nham khic phuc cc diém han ché, (iii) kiém chtng va

Hinh 4. Biéu do danh gia Faithfullnes so sanh hiéu qua dinh lwong giita kién trac Naive RAG

va Advanced RAG véi cac loai embedding khac nhau.
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Céc két qua thyc nghiém cho thay cdu hinh Advanced
RAG két hop voi Cohere embedding va tham s6 K = 7
dat hiéu suit cao nhét trong cac cAu hinh thu nghiém,
dam bao su can b?mg gitta ¢ chinh xac truy xuét, chét
luong sinh cau tra 10i va kha nang phan hoi chinh xac.
Tuy nhién, hé thong van con mot sd han ché nhu kha
ning mo rong khi truy cap dong thoi 16n, va do chinh
Xé4c can nang cao & cac cau hoi phic tap. Do do, trong
cac huéng phat trién tiép theo, nhém sé& tap trung vio
viéc fine-tune mé hinh LLM va embedding, cling nhu

Tap chi Khoa hoc & Cong nghé, Vol 8, S2, Nam 2025

tich hop sau v6i hé thong dit liéu ndi b cia truong,
nhiam nang cao do chinh x4c va trai nghiém nguoi ding
trong cac tinh hudng thuc té.

L1 cam on

Nhom tac gia xin tran trong cam on cac thay c¢o va cac
don vi chuyén mén tai Truong Pai hoc Céng nghé
Théng tin — PHQG TPHCM d3 tao diéu kién thuén loi,
cung cip mdi trudng nghién ciru va nhitng hd trg can
thiét dé trién khai dé tai lién quan dén phat trién trg 1y
40 phuc vu sinh vién.
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Developing a virtual assistant to enhance student support at the
University of Information Technology, VNU HCM
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Abstract In the context of modern higher education, students increasingly demand immediate, accurate, and
comprehensive support across various domains such as academic regulations, administrative procedures, and access
to institutional information. Addressing these needs requires innovative solutions that can scale efficiently. This study
introduces UITWiki, a virtual assistant system designed to automatically answer student queries related to the rules,
policies, and services of departments at the University of Information Technology (UIT). The system is built upon
the Retrieval-Augmented Generation (RAG) framework, where data from official departmental documents are
preprocessed and indexed into a structured knowledge base to support semantic retrieval and answer generation.
Recognizing the limitations of a Naive RAG approach, we propose a series of improvements across three key phases:
data preprocessing embedding-based document retrieval, and context-aware answer generation. To evaluate the
effectiveness of the proposed system, we conduct experiments using several semantic embedding models, including
those developed by Google, Cohere, an open-source model fine-tuned for the Vietnamese language. Our results
demonstrate that the enhanced Advanced RAG model significantly outperforms the baseline in terms of answer
accuracy, response fluency, and user satisfaction. These findings highlight the system’s potential as a scalable Al-
powered support solution for students in Vietnamese universities and contribute to the broader application of natural
language processing in education.

Keywords Virtual assistant; Consulting chatbot; RAG; LLM; Student support services
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