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Tom tit: Trong boi canh chuyén doi sé trong gido duc, viéc cung cdp cho sinh vién kha nang truy cdp nhanh chéng va
chinh xdc cac quy dinh hoc vu ngay cang tré nén cdp thiét. Bai bdo nay trinh bay qud trinh xdy dung va trién khai eTutor
- mot hé théng hoi dap thong minh chuyén biét danh cho sinh vién Truwong Dai hoc Sw pham Ky thudt Nam Dinh. Khac voi
cdc chatbot tri tué nhan tao thong thuong, eTutor wu tién tinh chinh xdc va hop 1é vé phdp Iy bang cdch chi truy xudt ciu
tra 1oi tir co s6 dir liéu dd dwoc kiém chitng. Diém doi moi cot 16i ciia hé thong nam & quy trinh vin hanh lai, két hop gitta
viéc sir dung mé hinh ngén ngi 1ém trién khai cuc bg théng qua nén tang Ollama dé tw dong sinh cac bién thé cau hoi, va
viée dp dung cdc thudt todn tim kiém ngit nghia nham nhdn dién y dinh nguwoi ding. Két qua trién khai thiee té cho thdy hé
théng khéng chi ndng cao dang ké g chinh xdc truy van nho quy trinh tién xit Iy chuyén biét, ma con hé tro co ché tw cdi
thién lién tuc théng qua vong phan héi ciia sinh vién.

Tir khéa: Hé thong hoi dap thong minh; Tim kiém ngir nghia; M6 hinh ngon ngir I6n; Quy dinh ndi bg; Co ché phan hoi.

APPLICATION OF LARGE LANGUAGE MODELS AND SEMANTIC SEARCH
IN DEVELOPING A VIRTUAL ASSISTANT FOR RETRIEVING INTERNAL
REGULATIONS IN UNIVERSITIES

Abstract: In the era of digital transformation in education, providing students with rapid and precise access to
academic rules and regulations has become a critical necessity. This paper discusses the development and operation of
eTutor, a specialized smart question-and-answering system tailored for students at Nam Dinh University of Technology
and Education. Unlike conventional Al chatbots, eTutor prioritizes legal accuracy by strictly retrieving answers from a
pre-validated database. The system's core innovation lies in its hybrid operational workflow: leveraging locally deployed
Large Language Models via the Ollama platform to automate the generation of question variants, while simultaneously
employing semantic search algorithms for intent recognition. Practical implementation results demonstrate that the system
not only significantly enhances query accuracy through specialized preprocessing but also facilitates continuous self-
improvement via a robust student feedback loop.

Keywords: Smart question-answering system; Semantic search; Large Language Models; Internal regulations;

Feedback mechanism.
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I. PAT VAN DE

Trong ky nguyén chuyén doi s cta gido duc
dai hoc, cac truong dai hoc ngay cang chi trong
hién dai héa cong tac quan 1y va dich vu hd trg
sinh vién. Viéc cung cép cho sinh vién kha ning
tiép can nhanh chéng, chinh xéac cac quy dinh noi
bd nhu quy ché dao tao, quy dinh cong tac sinh
vién hay huéng dan nghién ciru khoa hoc da trg
thanh mot yéu cau thiét yéu. Tai Truong Pai hoc
Su pham K¥ thuat Nam Dinh, mic du cac van ban
nay duoc cong bd cong khai, sinh vién van gip
nhiéu kho khin trong viéc tra ctru thong tin do tai
li¢u thuong c6 dung lugng 16n va duge luu triv
du6i dang PDF hoic Word. Piéu nay dan dén tinh
trang cac phong ban chirc niang phai xtr 1y khoi
lugng 16n cac cau hai lap lai.

Nham giai quyét van dé trén, cac hé thong
chatbot dya trén tri tu¢ nhan tao (Al) da duoc phat
trién nhu mot giai phap hiéu qua, cho phép cung
cap dich vu tu van ty dong 24/7. Nhiéu nghién
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ctru cho thay chatbot trong méi truong dai hoc
dang phat trién tir cac mo hinh dya trén luat don
gian sang cac hé thong Al phirc tap hon, ing dung
xtr 1y ngdn ngit tu nhién va quan 1y hoi thoai nham
t6i wu hoa tuong tac voi sinh vién (Ahmad et al.,
2024). Vé mit k¥ thuat, cac chatbot nay thuong
dugc xdy dung trén cac nén tang mi ngudén mo
hodc thuong mai nhu Coze hay Rasa, cho phép
tich hop céac co sé tri thirc chuyén biét dé ty dong
tra 101 cac cau hoi lién quan dén quy ché dio tao,
hoc phi hay cong tac sinh vién (Chau & Vo, 2024).
Tai Viét Nam, viéc ing dung budc dau cua cac hé
thong nay d gop phan nang cao k¥ ning ngoai
ngir cua sinh vién, tuy nhién van ton tai nhiing
thach thirc lién quan dén tinh trung thuc va chuan
muc hoc thuat (Hop et al., 2025) (H1en 2025).
Tuy nhién, cac chatbot truyen thong dua trén
dbi sanh tir khoa thuong khong nam bat duoc day
du ngit canh va y dinh 4n sau cdu hoi ctia nguoi
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dung. Nguogc lai, cic md hinh Al sinh ndi dung
hién dai nhu ChatGPT hay Gemini, du c6 tinh linh
hoat cao, lai tiém an nguy co “4o giac”, tirc 1a tao
ra cac thong tin nghe c6 vé hop ly nhung khong
chinh x4c vé mat phap 1y hodc khong phu hop vai
quy dinh cu thé cta timg truong dai hoc. Bén canh
d6, viéc trién khai cac mé hinh nay théng qua API
dam may con 1am phat sinh cc van dé lién quan
dén bao mat dir liéu va chi phi van hanh dinh ky.

Xuat phat tir nhitng van dé néu trén, bai bao
nay trinh bay qua trinh nghién ctru, thiét ké va
trién khai eTutor — mdt trg 1y 4o thong minh dugc
phat trién riéng cho sinh vién Truong Dai hoc Su
pham Ky thuat Nam DPinh. H¢ théng duoc xay
dung trén kién tric lai, két hop tim kiém ngir nghia
dua trén biéu dién vector véi mé hinh ngdn ngi
16n (LLM) dugc trién khai cuc bo théng qua nén
tang Ollama. Muc tiéu cdt 16i ctia eTutor 1a dam
bao tinh chinh xac va hop 1& vé mit phép 1y bing
cach chi cung céap cau tra 10i tir co s¢ dir liéu da
duoc xac thuc, dong thoi tan dung Al dé ning
cao kha ning hiéu ngdn ngit ty nhién. Cac phan
tiép theo cua bai bao s& trinh bay chi tiét kién
tric hé thdng, quy trinh xdy dung ngan hang cip
cau hoi - cau tra 101 ty dong, cling nhu danh gia
s0 bo hiéu qua ctia hé théng thong qua trién khai
thuc té.

IL. NQI DUNG NGHIEN CUU

2.1. Kién tric hé théng va phwong phap
trién khai

2.1.1. Kién triic tong thé

Hé théng eTutor duoc thiét ké dua trén kién
trac lai, két hop gitra co’ s& dik liéu vector tir ngin
hang ciu héi-cau trd 16i da dwgc kiem duygt va
mo hinh ngoén ngir 16n (LLM) duoc trién khai
cuc bo. Kién truc hé thdng gdm ba 16p chinh: 16p
dir liu, 16p xur Iy va 16p ung dung.

Lop dit liéu luu trir cac van ban quy dinh chinh
thirc cia Nha trudng (quy dinh, quy ché) dudi dang
PDF va Word, cung v6i ngan hang cau hoi—tra 101
dd duoc chudn hoa (da phé duyét) va biéu dién
dudi dang vector. Lop xtr Iy ddm nhan nhiém vu xu
ly ngdn ngtr tu nhién, trong d6 md hinh Sentence-
BERT (Reimers & Gurevych, 2019) duogc su dung
dé ma hoa ngir nghia van ban, con nén tang Ollama
dong vai tro trién khai cyc by cac m6 hinh ngon
ngu 16n nham hd tro sinh va mé rong cau hoi. Lop
u’ng dyng cung cap glao dién truy cap cho sinh
vién, dong thoi tich hop cong quan tri danh cho cén
bd phy trach nham tham dinh va cap nhat ndi dung.

Kién trc ndy cho phép hé thong vira dam bao
tinh linh hoat trong xu 1y ngdn ngit ty nhién, vira
duy tri quyén kiém soat chat che d6i v6i noi dung
tra 101, phu hop v6i yéu cau quan 1y trong moi
truong gido duc dai hoc.

Tang (rng dung

Giao dién danh cho
ngu&i kiem soat

néi dung

Giao dién danh cho
sinh vién

Tang xiv ly

Mo hinh
embedding

ngi¥ nghia

6 hinh ngd
B& may tim kiém theo| ( ngi¥ I16n (LLM)
(o I chay trén may
cuc bé

Data Layer

Quy dinh, quy
chée

Cau héi-cau trd
I&vi chéy kiém
duyét

Ngan hang cau
héi—c_éu tra o1 da
kiém duyét

Hinh 1. Kién triic téng thé hé thong eTutor
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2.1.2. Quy trinh xdy dung co so tri thirc

Quy trinh xay dung co sd tri thic cua eTutor
tap trung vao viéc chuyén doi cac tai lidu phap quy
khong c6 ciu triic thanh mot hé thong tri thirc co
td chc, phuc vu hi€u qua cho hoat dong héi dap
ty dong. Quy trinh nay bao gdm ba budc chinh.

Thir nhat, trich xuét dir li¢u, trong d6 cac vin
ban nhu quy ché dao tao, quy ché cong tac sinh vién
hay céc chinh sach hd tro duge thu thap va xu ly tur
cac t¢p PDF va Word. Noi dung van ban dugc phan
tach theo diéu khoan, muc va ngir canh sir dung.

Thér hai, mé& rong dir ligu, hé théng sir dung
mo hinh ngén ngit 16n trién khai cuc bo thong
qua Ollama dé tu dong sinh céc bién thé cau hoi
va cau tra 10i tiém ning. Viéc sinh ndi dung nay
khong nham muc dich tra 101 truc tiép cho sinh
vién ma nhim mé rong khong gian biéu dién ngir
nghia, gitp hé théng nhéan dién da dang cach dat
cau hoi khéac nhau cua ngudi hoc.

Thir ba, co' ché kiém duyét cé6 sw tham gia
cia con ngudi dwge ap dung. Toan bd cac cap
cdu hoi- cau tra 16i dugc sinh ty dong déu phai
trdi qua qua trinh ra soat, chinh stra va phé duy¢t
bdi can bo chuyén trach trude khi chinh thirc dugce
cap nhat vao hé théng. Cach tiép can nay giup

dam bao tinh chinh xac, hop 1¢ va phu hop véi cac
quy dinh hién hanh cua nha truong.

2.1.3. Xur Iy truy van thoi gian thie va truy hoi
ngir nghia

Khi sinh vién giri mot cau hoi dén hé thong,
eTutor thyuc hién chudi xir Iy ky thuat nham dam
bao do chinh xac cua cau tra 101.

Trudc hét, cau hoi dugc tién xir ly, bao gdm
chudn héa van ban, mé rong cac tir viét tit trong
nglr canh hoc vu va loai bd céc tir dung khong
mang gia tri ngir nghia. Tiép theo, cau hoi sau
xir Iy duge vector hda bang mé hinh paraphrase-
multilingual-mpnet-base-v2 dé chuyén thanh mot
vector ¢6 sd chiéu cao, phan anh y nghia ngit
nghia ctia truy van.

Sau d0, h¢ thong thuc hién dbi sanh ngir nghia
bang cach tinh toan do twong dong Cosine giita
vector truy van va cac vector da duoc xdy dung
sdn trong ngan hang cau hoi - cau tra 16i. Néu do
trong dong vuot qua mot ngudng xac dinh trude
(0,75), cau tra 161 chinh thtrc twong Ung s& dugc
truy xuit va cung cap ngay cho sinh vién.

Co ché nay cho phép hé thong tra 1i gan nhu
theo thoi gian thyc, ddng thoi han ché tdi da cac
sai 1éch noi dung do dién gidi khong chinh xéc.

Hoi eTutor |

Nhép cdu hoi cua ban:

Tin chi tich ldy dugc tinh nhu thé nao?

eTutor tra lai:

Tin chi tich lay l1a téng s6 tin chi ctia nhitng hoc phan ma sinh vién da dat tir dau khéa hoc, bao

gdm ca cac hoc phan dugc mién hoc, duge céng nhan tin chi. (Diéu 12,)

‘ & Hiu ich ‘ & Khéng phu hop

Hinh 2. Giao dién ciia eTutor danh cho sinh vién

2.1.4. Xur Iy truy vén chiea khdp va co ché phan hoi

Pé dam bao tinh mé rong va kha nang hoc hoi
lién tuc, eTutor duoc thiét ké véi co ché xu 1y cac
truy van chua cé trong co so dit liéu.

Pbi voi cac cau hoi co d6 twong dong thap, mo
hinh ngén ngir 16n s& dé xuat ban nhap cau tra
161 dua trén nglt canh phu hop trong céc tai licu
gbc. Tuy nhién, cac cau tra 16i nay khong duoc
cung cip truc tiép cho sinh vién ma dwoc dua

278 | Tap 32 s6 04 ki 1 (thang 04/2026)

vao hang doi kiém duyét dé can bd phu trach ra
soat va phé duyét.

Sau khi duoc chép thuan, cac cap cau hai -
cdu tra 10i méi s& dugc vector hda va bd sung
vao ngan hang dir liéu chinh thirc, qua do giup he
thdng ngay cang hoan thién. Dong thoi, hé thong
cho phép sinh vién danh gia chat luong cau tra 1oi
thong qua co ché phan hdi tich cuc hodc tiéu cuc.
Ngoai ra, co ché danh gia cau tra 10i ctia hé thong
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1a mot cach kiém duyét lan hai. Cau tra 161 cua
eTutor ma sinh vién thay khong hop 1y thi danh
gia la “Khong phu hop”, khi d6 cau hdi va cau

tra 101 tuong (mg duoc giri vao hang doi dé ngudi
kiém duyét xem xét lai, dam bao chat lugng thong
tin ludn duoc cap nhat va duy tri & muc cao.

(cau héi, cau tra 1&) bi danh
gia la khéng phu hep

A

Ngu&i kiém duyét

(cau hol, cau tra 167) che
phé duyét/chinh stra

LLM bién soan
(cau héi, cau tra 161) mai

Ccau tra l&1

(cau hdi, cau tra 161)
da duoc phé duyét
A

(cau hai,
Cau tra 167)
da phé
duyét

3.3.
iém duyét va cap nhat
(cau héi, cau tra o)
Gi vao ngan han

Hinh 3. Quy trinh xit Iy truy van thoi gian thue ciia hé thong eTutor

2.2. Két qua thwe nghiém va thao luin

2.2.1. Banh gid ky thudt va ddc diém tap div liéu

Heé thong eTutor dd xay dung thanh cong mot
co s tri thire toan dién gom 1.146 cdp cdu hoi -
cdu tra 10i. Tap dit liéu nay duoc trich xuét va tong
hop tir bbn vin ban quy dinh cbt 16i cua Truong
bai hoc Su pham K¥ thuat Nam Dinh, bao gém:
Quy ché dao tao trinh do dai hoc, Quy ché cong
tac sinh vién, Quy dinh quan ly hoat dong nghién
cuu khoa hoc cua sinh vién va Quy dinh thuc hi¢n
cac chinh sach d6i véi sinh vién (Truong Dai
hoc Su pham K§¥ thuat Nam Dinh, 2024a; 2018;
2024b; 2014).

Két qua thuc nghiém cho thiy mé hinh
paraphrase-multilingual-mpnet-base-v2 thé hién
hiéu qua vuot troi so voi cac phuong phap tim
kiém truyén thong dya trén tur khoa. Cu thé, viéc
ap dung cac ky thuat tién xur 1y chuyén biét cho
nglt canh hoc vy, chéng han nhu anh xa cac tur
viét tat (vi du: “dk tin chi” sang “dang ky tin chi”),
gitip hé thdng nhan dién chinh xac hon cac truy
van duoc dién dat bang ngdn ngit tu nhién cua
sinh vién.

Bén canh d6, viéc luu trir cac vector ngl
nghia duoi dang tensor PyTorch (.pt) cho phép
hé thong tinh toan do tuong dong Cosine gan
nhu tuc thoi, dap rng yéu cau tuong tac thoi gian
thuec, déng tho1i tranh duogc hién tugng “do giac”,
v6n thuong xuét hién trong cac hé thong Al sinh
ndi dung tong quéat (ting precision). Dic biét,
viéc str dung mé hinh ngdn ngir 16n dé sinh cac

bién thé cau héi gitip mo rong ngan hang cau hoi
gitp nang cao kha ning tra 161 cac cau hoi dong
nghia (tang recall).

2.2.2. Phan tich so sanh cdc phwong phap truy khop

Dé thyuc hién so khop gitta cdu hoi (cau truy
van) ciia sinh vién va cac cdu hoi da kiém duyét
trong ngan hang, nhém tac gia da thir nghiém
nhiéu phuong phap khac nhau:

Trude hét, phuong phap dbi sanh mo (fuzzy
matching) cho két qua khong cao do khong xur Iy
hi¢u qua cac bién thé ngdn ngir tu nhién va cac
cach dién dat da dang cua sinh vién. Nguoc lai,
tim kiém ngit nghia dua trén vector thé hién uu
thé rd rét nho kha ning nim bét ¥ dinh bén trong
cau hoi, mic du phuong phap nay van gip kho
khan khi truy van duogc dién dat qua khéc biét so
voi dit ligu da duoc chuan bi ban dau.

Trong hé thong eTutor, mé hinh ngdn ngir 16n
khong dong vai tro tao sinh cau tra 161 doc lap.
Thay vao do, vai tro chinh cua LLM la ho trg tim
kiém va xac dinh cau hoi phu hop nhét trong ngan
hang hién c6. Pbi véi cac truy van chua dugc anh
xa thanh cong, LLM duoc st dung dé soan cau
trd 101 nhap dua trén dir liéu van ban géc, sau do
chuyén vao giao dién dé nguoi kiém duyét xem
xét, diéu chinh trude khi dua vao sit dung chinh
thirc. Cach tiép can nay giup tan dung duoc kha
nang xt 1y ngdédn ngit manh m& ciia LLM, dong
thoi han ché rui ro sai léch thong tin, dac biét
trong bdi canh céac quy dinh hoc vu yéu cAu do
chinh xac cao.
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2.2.3. Han ché va dinh hwéng phdt trién

Mic du c6 nhiéu wu diém vé tinh chinh x4c,
kha nang kiém soét noi dung, va dac biét la tiét
kiém chi phi van hanh (do st dung m6 hinh ngon
ngit 16n mién phi (open source)may chu hién cé
cua Nha truong thay vi st dung API cta cac nha
cung cép), hé théng eTutor hién tai van ton tai mot
s6 han ché khi so sanh véi cac chatbot Al da ning
nhu ChatGPT.

Trudc hét, hé thong chua hd trg ghi nhé hoi
thoai da luot, chua cung cip cac cau tra 10i ca
nhan hoa dya trén lich st nguoi dung, va chua
thuc hién dugc cac suy ludn phuec tap trén nhiéu
ngudn thong tin khac nhau. Tuy nhién, cic han
ché nay mot phan nham dam bao tinh chinh xac
ndi dung, tuan thu quy dinh va duy tri kha nang
kiém soét thong tin trong moi trudng gido duc.

Trong céc giai doan phat trién tiép theo, nhém
nghién ciru dy kién tap trung vao mot s hudng
mo rong chinh. Thir nhat, trién khai bo nhd hoi
thoai theo phién, cho phép hé thdng duy tri ngir
canh trong chudi cac cau hoi lién quan. Thir hai,
ca nhan hoa nguoi dung, thong qua xéc thyc sinh
vién dé diéu chinh ndi dung tra 16i phu hop voi
nganh hoc hodc tinh trang hoc tap.

III. KET LUAN

Heé théng eTutor tai Truong Pai hoc Su pham
K¥ thuat Nam Dinh da dugc nghién ctru, xay dung
va trién khai v6i muc tiéu trong tdm 1a hd trg sinh

vién tiép can thong tin hoc vu mdt cach nhanh
chong, chinh xac va duoc kiém soat chat ché vé
ndi dung. Thong qua viéc tich hop cac k¥ thuat
tri tu¢ nhan tao hién dai, dac biét la mo hinh ngon
ngir 16n trién khai cuc b két hop véi co ché kiém
duyét c6 su tham gia ctia con nguoi hé thong bao
dam tinh chinh théng va do tin cdy cao cho moi
cau tra 101 dugc cung cap.

Thong qua hai quy trinh ¢t 161 gdm x4y dung
ngan hang cau hdi — cau trd 101 tir cac van ban
quy dinh chinh thirc va xr 1y truy van cua sinh
vién theo thoi gian thuc, eTutor da dat duoc do
chinh xac vuot trgi so vdi cac phuong phép tra
ctru truyén thong va khic phuc hiéu qua kho khan
trong viéc hiéu ngdn ngit ty nhién cua nguoi ding.
Maic du hién tai hé théng con ton tai mot s6 han ché
s0 Vi cac chatbot Al da ning, co ché kiém soat ndi
dung hai 16p bao dam tuan thu quy dinh, kiém soat
noi dung va viée trién khai mé hinh ngdn ngit 16n
mién phi trén may chu cuc bd ctia Nha truong gitip
tiét kiém chi phi van hanh thyc té.

Trong thoi gian téi, viéc bd sung by nhd hoi
thoai theo phién, ca nhan hoa theo ho so sinh vién
s& tiép tuc nang cao trai nghiém nguoi dung, dong
thoi van giit vimg nguyén tic chinh xac va an toan
thong tin. Két qua nghién ctru nay cho thdy eTutor
12 mot mo hinh kha thi va hiéu qua dé trién khai
tro 1y 4o hoc vu trong cac co s¢ gido duc dai hoc
tai Viét Nam.
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