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Abstract:
]n the context of digital transformation in
educationandtherapiddevelopmentofartificial
intelligence (Al), the need to build learning support
systems capable of providing accurate, transparent,
and personalized academic information is becoming
increasingly urgent. This paper proposes a smart
digital library model integrating Al librarians and
academic forums to support learners in searching,
accessing, managing, and verifying academic
resources in higher education.

The system is developed based on a combination of
semantic search, augmented reality, vector storage,
and local language models to build a multifunctional
digital academic environment. The platform not
only supports document management and academic
querying based on document content but also
provides functions such as text summarization,
multiple-choice question generation, and academic
discussion organization through interactive forums.
Al librarians act as intelligent learning aids, helping
learners access knowledge quickly while enhancing
information verification through transparent source
citation mechanisms.

Initial evaluation results from 261 valid surveys
show high user satisfaction with the system's
usefulness, self-learning support capabilities, and
convenience. These results initially confirm the
feasibility of a proposed model in improving learning
efficiency, promoting personalized learning, and
developing a digital academic environment in
higher education.
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Learning; Educational Digital Transformation.
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KHOA HQC, GIAO DUC VA CONG NGHE

1. Gi6i thiéu

Su phat trién nhanh chong cua tri tué nhan tao
(Artlﬁc1al Intelllgence Al) dang datra nhung yéu
cAu méi ddi voi hé théng thu vién s6 trong gido duc
dai hoc. Thay vi chi thuc hi¢n chirc nang Iuu trir va
tim kiém tai liéu theo tir khoa, thu vién s6 hién nay
can hd trg ngudi hoc khai thac tri thic hoc thuat
theo hudng nhanh chong, chinh xac va c6 kha nang
kiém chimg ngudn thong tin. Trong thuc tién, sinh
vién thuong gap kho khan trong viéc lya chon tai
li¢u phu hop, xur 1y khoi luong van ban hoc thuat
16n va danh gia dg tin cdy cua thong tin. Médc du cac
Chatbot (phan hoi ty dong glu’a con ngudi voi may
tinh) hd trg thu vién da gop phan ting cuong kha
ning twong tac, nhiéu hé thong van ton tai han ché
nhu tra 101 thleu can cu, dlen giai sai ndi dung hodc
khéng cung cap dugc ngudn trich dan rd rang.

Trong bdi canh d6, mé hinh truy hdi ting cudng
sinh (Retrieval- Augmented Generation - RAG)
dugc xem la mot hudng ti€p can phu hop dé phat
trién thu vién s6 théng minh c¢6 kha ning hoi - dap
dya trén tai liu. Khac voi cac mo hinh sinh ngén
ngit truyén thong,

RAG két hop giita co ché truy hoi dir liéu va mo
hinh ngén ngit 16n (Large Language Model - LLM),
cho phép hé thdng tim kiém cac doan noi dung lién
quan true khi tao phan hoi. Cach tiép can nay giup
gidi han cau trd 161 trong pham vi dir li¢u hoc thuat
da dugc cung cap, dong thoi nang cao kha nang do6i
chiéu va kiém chimg ngudn thong tin.

T co s¢ do, nghién cu dé xudt mot nén tang
thu vién s6 thong minh tich hop Al thi thu va dién
dan hoc thuat nham hd tro nguoi hoc trong qua trinh
tim kiém, khai thac va trao d6i tri thie. Hé thong
sir dung k¥ thuat tim kiém ngit nghia (Semantic
Search) trong d¢ tai liéu PDF duoc phan tach thanh
cac doan ndi dung (Chunks), ma héa dudi dang
Vector va 1ap chi myc bang Facebook Al Similarity
Search (FAISS). Cac dir li¢u truy hdi theo co ché
Top-k (két qua phu hop nhit) dwoc st dung lam
ngir canh dau vao .cho mo hinh ngdn ngtr cuc bo van
hanh thong qua nén tang Ollama (nen tang chay mo
hinh ng6n ngtt 16n), tir d6 tao ra cac phan h01 c6 can
ctr hoc thuét va gin v6i ngudn tai liéu cu thé.

Diém méi cua nghién curu nim & viée tich hop
ddng thoi co ché truy hdi ngir nghla mod hinh RAG
cuc bo, chirc ning trich dan ngudn va khong gian
thdo ludn hoc thuat trong cung mot hé thong thu
vién s6. M6 hinh nay khong chi hd tro nguoi hoc
dit cau hoi truc tiép trén tai liu ma con tao diéu
kién dé trao d6i, phan bién va kiém ching thong tin
trong moi truong hoc thuat mo. Nghlen cuau duge
danh gia thong qua kiém thir chir nang hé théng, do
luong chat luong phan hoi cua Al va khao sat 261
ngudi dung, qua d6 budc dau khiang dinh tinh kha

thi cua gidi phéap trong h§ tro tu hoc, nang cao kha
nang tiép can hoc liéu so va tang cuong tinh minh
bach hoc thuét trong gido duc dai hoc.

2. Tong quan nghién ciru van de

Céc nghién ctru vé thu vién s6 cho thay xu hudng
phat trién hién nay khong con dung ¢ chuce nang luu
tri va tra ctru tai liu, ma chuyen sang hd trg nguoi
hoc tuong tac truc tiép véi tri thire hoc thuat. Theo
dinh nghia cua Dlgltal L1brary Federation va IFLA/
UNESCO, thu vién s6 can bao dam vigc t6 chirc,
quan ly va cung cap kha nang truy cap tai nguyén
thong tin trong moi trudng so. Trong giao duc dai
hoc, yéu cau nay tiép tuc duoc md rong theo huong
tim kiém thong minh, goi y hoc li¢u, tom tat ndi
dung va ho trg' tw hoc. Tuy nhién, cac hé thong tim
kiém truyen thong van phu thudc chu yéu vao tur
khoa va si€u dir liu (Metadata), nén gdp han ché
khi xir 1y cac truy van hoc thuat duge dién dat bang
ngon ngilt ty nhién.

Su phat trién ctia tim kiém ngit nghia va biéu dién
Vector (Vector Representatlon) da tao nén tang ky
thudt cho thu vién so thong minh. Cac nghién ctru
vé biéu dién nhung (Embeddmg) mo hinh BERT
bleu dién ngir nghia cau (Sentence-BERT), truy
xuat doan vin mat dg cao (Dense Passage Retrieval
- DPR) va tim kiém Vecto (Vector Search) cho thay
truy van va van ban c6 thé dugc ma hoa thanh cac
Vector ngu nghia nhim do luong muc do twong
ddng v& y nghia thay vi chi déi sanh tir khoa. Trong
do, Facebook Al Similarity Search (FAISS) duogc su
dung phd bién nho kha nang 1ap chi muc va truy hoi
Vector hi€u qua trén quy mo 16n. Céach tiép can nay
cho phép hé théng xéc dinh chinh xac cac doan noi
dung lién quan trong tai liéu, thay vi chi tra vé& danh
muc tai liéu dwa trén nhan dé hodc tir khoa.

Bén canh do, truy hdi ting cuong sinh RAG duge
xem la huong tiép can phu hop nham khac phuc han
ché cua cac Chatbot thu vién truyen thong Mot sO
nghién ctru cho thiy Chatbot thu vién c6 thé nang
cao kha nang tuong tac voi ngum dung, nhung van
gdp kho khan vé d¢ chinh xéc, d tin cay va kha
nang xur ly cac truy Van hoc thuat phtrc tap. RAG
giai quyet van dé nay bang cach truy xuat cac doan
tai liéu lién quan trude khi mo hinh ngdn ngir 16n
LLM tao phan hoi. Nho do, cau tra 161 dugc xay
dyng dya trén nglr canh tai li¢u truy hdi thay vi chi
phu thudc vao tri thirc tiém an ctia mo hinh, qua dé
tang kha niang kiém chimg va han ché h1en tuong

“ao giac AI” (Al Hallucination).

Mic du di c6 nhiéu nghién ctru vé thu vién sb,
Chatbot hoc thuét, tim klem nglr nghia va RAG,
phan 16n cac tiép can van duoc trién khai r1eng 1&.
Hién chua c6 nhidu nghién ciru xdy dung mo hinh
tich hop_ glu’a AI thu thu, co ché truy hoi c6 trich
dan nguodn va dién dan hoc thuat trong cing mot
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nén tang. Pay la khoéng tréng déng chuy trong giao
duc dai hoc, noi nguo’l hoc khong chi can cau tra 10i
nhanh ma con can kha néng dbi chiéu va xac thuc
nguon tai lieu. Vige két hop RAG véi co ché trich
dan ngudn gitp gidi han phan hdi trong pham vi dit
liéu da nap, trong khi dién dan hoc thudt tao moi
truong de nguol dung trao doi, phan bién va danh
gi4 lai két qua do Al tao ra.

Tu khoang trong d6, nghién ctru nay dé xuit mo
hinh thu vién s6 thong minh tich hop Al thu thu va
dién dan hoc thuat dva trén klen tric RAG cuc bé.
H¢ thong xu 1y tai liéu PDF bang ky thuét phan doan
ndi dung Chunklng, tao Embedding, luu trir Vector
trong FAISS va truy hodi Top-k doan vin lién quan
dé cung cap ngit canh cho mé hinh ngén ngir van
hanh cuc b thong qua Ollama. Diém khac biét cua
mo hinh ndm & vige chuyen thu vién s tir cong cu
tra ctu tai licu truyen thong thanh mai trudng hoi -
dap hoc thudt c6 can cu, trong do moi phan hoi cua
Al déu gin véi nguon tham chiéu cu thé va co6 thé
tiép tuc duoc kiém ching thong qua dién dan hoc
thuat.

3. Cach tiép can va phwong phap nghién ciru

Nghién ctu st dung phuong phap thuc ngh1em
hé thong nham danh gia kha ning ung dung md
hinh truy hoi ting cuong sinh RAG trong thu vign
s6 thong minh. Kién trac hé thong gom bbn 16p
chinh: giao di¢n nguoi dung, may chu xu 1y, 16p tri
tué¢ nhan tao Al va mo hinh ngén nglt 1é6n LLM van
hanh cyc bg thong qua Ollama. Trong tam nghién
clru khong huéng dén mo td cac chirc nang phan
mém, ma tap trung kiém chiing kha ndng truy hoi
dung noi dung tai li¢u, sinh phan hoi bam sat ngilr
canh va eung cap trich dan dé ngudi hoc ddi chiéu
vé1i ngudn goc hoc ligu.

Ngudn dit lidu thyc nghiém bao gom cac tai ligu
hoc thuét dinh dang PDF dugc nap vao hé thong dé
xay dung kho tri thirc. Van ban tur mdi tai liéu duge
trich xuat, phan doan theo chién luoc Chunklng va
gan Metadata nhu tén tai liéu, sb trang, vi tri doan
va thong tin mo ta. Sau do, hé thong tao Embedding
cho ting doan van ban va luu trir dudi dang Vector
trong Facebook Al Similarity Search (FAISS) nham
phuc vu truy hdi ngir nghia. Khi nguoi dung dit cau
hoi, truy van dugc ma hoa thanh Vector, d6i sanh
voi co s¢ dir ligu Vector va truy héi Top-k = 12 doan
c6 do tuong ddng cao nhat. Céc doan truy hdi nay
duogc két hop thanh ngit canh diu vao cho mé hinh
ngon nglt chay cuc bo qua Ollama dé tao ciu tra 10i
kém theo trich dan nguon.

Hi€u qua ciia m6 hinh RAG dugc danh gia thong
qua b ciu hoi kiém thir xay dung tir chinh ni dung
tai li€u da nap vao h¢ thong Mbi phan hdi duoc doi
chiéu theo ba tiéu chi: mirc d6 tra 10i dung trong tam
cau hoi, mirc d6 bam sat tai liéu va do chinh xac cua
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trich dan nguon Két qua cho thay dd chinh xac dat
85% d01 v6i nhom cau hoi ¢6 thong tin xuat hién
tryc tiép trong tai liéu. Phuong phdp danh gia nay
phu hop v6i dac thu cua thu vién s6 hoc thuat, noi
phan hoéi do Al tao ra khong chi can chinh xac ma
con phai ¢6 cin ctr va kha nang kiém chimg.

Bén canh danh g1a k¥ thuat, nghién ctru con két
hop khdo sat ngudi dung nham phan anh muc do
hi¢u qua va kha nang chap nhén cta h¢ thong trong
moi truong g1ao duc dai hoc. Phan dénh g1a ky thuat
tap trung vao céc tiéu chi nhu do chinh xac cau tra
101, mrc d9 lién quan vdi tai ligu, tinh dung cua trich
dan va thoi gian phan hoi. Song song véi do, khao
sat nguorl dung dugce thye hién bang thang do Likert
5 murc voi 261 phiéu hop 1¢, tap trung vao céac khia
canh gém glao dién hé thong, kha nang tim kiém, bd
loc tai ligu, mirc d lién quan cua két qua chirc nang
tom tit, hoi-dap Al trich dan ty dong va do o 6n dinh
khi van hanh. Cach tiép can két hop nay cho phép
danh gla dong thoi hiéu qua ky thuat cia m6 hinh
RAG va murc do phu hop cua hé thong d6i véi nhu
céu hoc tap thuc té cta nguoi ding.

Pé lam rd nguyen nhan khdc biét gilta cac nhom
két qua, nghién ctru phan tich riéng hai thanh phan
chinh cuia hé théng: quy trinh truy hdi Vector bing
FAISS va quy trinh sinh phan hoi thong qua Ollama.
Hi¢u qua truy h01 phu thudc chu yéu vao chat luong
Embeddlng, chién lugc phén doan van ban va tham
s6 Top-k, trong khi chat lwong sinh phan hdi con
chiu tac dong boi do dai ngir canh, nang luc suy luan
cua mod hinh va tai nguyén phén cung khi van hanh
cuc bo. Cach phan tich nay gitp xac dinh 10 céac
diém nghen k¥ thuat cua hé thong, dac biét 601 voi
cac chire nang Al sinh ni dung va yéu cau 6n dinh
trong moi trudng trién khai thyc té.

4. Két qua nghién ctru

4.1. Kién trisc hé théng thuw vién sé thong minh
dwa trén RAG

Kién trac hé thong duogc thiét ké theo mo hinh
RAG cuc bd nham ho tro nguoi hoc hoi-dap tryc
tlep trén tai ligu so c6 trich dan ngudn. Hé thdng
gdém bén thanh phan chinh: glao dién ngu01 dung,
dich vu mdy chu, dich vy Al va mo6 hinh ngon ngir
chay cuc bo qua Ollama. Giao dién ngu’orl dung
tiép nhan yéu cau tra curu, doc tai li¢u va dat cau
hoi. Dich vy may chu quan ly tai liéu, Metadata, tai
khoan va diéu phdi cac yéu cau giita ngu’ol dung voi
dich vu AL Dich vu Al dam nhiém xu ly tai ligu,
tao Embedding, truy hdi ngu nghia bang FAISS va
xdy dung nglr canh cho mo hinh ngén ngtt sinh cau
tra 1oi.

Diém cdt 161 cia kién trac nam & quy trinh truy
hdi trude khi sinh cau tra 10i. Tai ligu PDF sau khi
nap vao hé thong dugc trich xudt vin ban, chia thanh
cac Chunk, gan Metadata va ma hoda thanh Vector
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Bang 1. Két qua khao sat minh hoa vé ning lyc nghé ciia HSSV

Thanh phin Vai tro chinh Cong nghé¢ / Diu vao Diu ra
Nén tang

Dich vu méy khach | Giao di¢n nguoi dung; | Web Ul Tuong tac nguoi Trang hién thi; ket
hién thi tai liéu, Chat, dung; dit liéu tir dich [ qua Chat/tém tét/
tom tat, Thé ghi nhd/ vu may chu/ dich vu [ Cau hoi luyén tap/
Cau hoi luyén tap Al Thé ghi nhé

Dich vu may chu Quén ly nghiép vuthu [Node.js dich | Request tir dich vu [ Response dit li¢u/
vién; quan ly Metadata | vu mdy cha may khach; yéu cau | Metadata; ket qua
tai liéu; cung cap API tur dich vu Al tich h(yp tra vé dich
trung tam; tich hop véi vu may khach/
dich vu AI dich vu Al

Dich vu Al Xu ly NLP/RAG: léy Python Cau hoi hodc File- | Pinh dang JSON
vao tai liéu, truy hoi, FastAPI + [ Path; dir li¢u truy [ cho Thé ghi nhd/
sinh cdu trd 161; sinh LangChain + hoi tir Vector DB [ Cau hoi luyén tép
tom tat/Thé ghi nho/ FAISS Metadata tir dich vu
Cau hoi luyén tap may chu

Ollama Cung cdp méi truong | Ollama + | Prompt tor dich vu | Text Output
chay LLM cuc bd cho | model Al
cac tac vu sinh noi
dung

ngir nghia. Cac Vector nay dugc luu trong FAISS dé
phuc vu tim klem tuong ddng. Khi nguoi ding dit
céu hoi, hé théng chuyén ciu hoi thanh Vector, truy
hdi cac Chunk lién quan va dua cac doan niy vao
mo hinh ngén ngu QwenZ 5:7b chay qua Ollama.
Céch t6 chirc nay glup cau tra 101 khong dugc sinh
ddc 1ap tr m6 hinh, ma dya trén ndi dung tai li¢u da
truy hoi.

Kién tric RAG cuc bd tao ra khac biét so voi
Chatbot thu vién thong thuong & kha nang kiém
soat nguon tri thire va trich dan két qua. Mdi cau tra
101 dugc gin voi Metadata ciia Chunk truy hdi nhu
tén tai li¢u, trang hodc vi tri doan, cho phép nguoi
ding dbi chleu lai voi tai lidu goc Co ché nay phu
hop véi yéu cau hoc thuat, vi ngu’orl hoc c6 thé kiém
chung thong tin thay vi tiép nhén cau tra o1 Al nhu
mot ndi dung khong c6 ngudn. Viéc chay mo hinh

cuc bd qua Ollama ciing gitp hé théng chi dong
hon vé dir liéu va ha tang, nhung dong thoi dat ra
yéu cau toi vu phén‘cfmg, d6 dai nglr canh va thoi
gian phan hdi khi trién khai & quy mé 16n.

4.2. Két qua xdy dung quy trinh Ingest tai liéu
va kho tri thirc

Quy trinh nap tai liéu (Ingest) dugc xay dung
nhdm chuyén tai liéu PDF thanh kho tri thirc ¢6 thé
truy hoi bang ngir nghia. Tai liéu sau khi nap vao
hé théng duoc trich xuat van ban, chuan hoa noi
dung, chia thanh cac Chunk va gin Metadata gom
tén tai licu, sb trang, vi tri doan va thong tin mo ta.
M&bi Chunk dugc xem 1a mot don vi tri thire doc lap,
phuc vu truc tiép cho qué trinh truy hdi khi nguoi
dung dat cau hoi. Hé thong tao Embedding cho tung
Chunk bang m6 hinh biéu dién ngir nghia va luu

P
Poc va chia nhoé van ban

A

Luu metadata cho mdi

chunk

Sinh embedding va lap chi
muc FAISS

~ ~ ~
. FAISS Index
e * ~
FAISS Index
J . * vy
™ ' ™
Monitoring &
) i Disk Storage

- o
[ Luu trir va tai lai index ]@

Hinh 1. Quy trinh nap tai liéu va xay dung kho tri thirc
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cac Vector nay vao FAISS index. FAISS cho phép
h¢ thong tim kiém tuong dong giita Vector cau hoi
va Vector ndi dung tai lidu, nho d6 truy hdi dung
cac doan lién quan thay vi chi tra vé toan bd tai liéu
theo tir khoa. Cach t6 chire kho tri thire theo Chunk
gitp md hinh RAG sir dung dung phan ndi dung cn
thiét, giam nhiéu ngir canh va tao diéu kién gén trich
dan ngudn cho ting cau tra 1i.

Két qua xay dung quy trinh Ingest cho théy chat
lwong chia Chunk va Metadata anh hudng truc tiép
dén d6 chinh xac cta chtrc nang hoi-dap. Chunk qua
ngin dé lam mat ngir canh, trong khi Chunk qua
dai 1am ting nhiéu va kéo dai thoi gian xur ly cia
mo hinh ngdn ngit. Vi vay, quy trinh Ingest khong
chi 1a budc nap dir liéu k¥ thuat, ma 1a khau quyét

dinh chat luong truy hoi, do ding cua trich dan va
kha ndng giam 4o giac Al trong h¢ thong thu vién
s0 thong minh.

4.3. Két qud trién khai co ché RAG Chat c6
trich din

Co ché RAG Chat dugc trién khai theo quy trinh
truy hdi noi dung trudc khi sinh cau tra 1oi. Khi
ngudi ding dit cdu hoi, hé thdng chuyén cau hoi
thanh Vector ngilt nghia, so khdp véi kho FAISS va
truy hdi Top-k = 12 Chunk c6 mirc twong dong cao
nhat. Cac Chunk nay dugc ghép thanh ngit canh dau
vao cho mé hinh ngén nglt qwen2.5:7b chay cuc bd
qua Ollama. Cau tra 10 cudi cung duoc sinh ra dya
trén phan ngir canh da truy hoi, thay vi ¢&& mo hinh
tur tra 101 doc 1ap tir tri thirc san co.

Bang 2. Thiét ké chirc nang hoi-dap theo tai liéu

tim cac Chunk gan nhat

Hang muc Noi dung thiét ké Tham s6 / Quy wéc | Muc dich / Ghi chi
Quy trinh truy hdi | Thyc hién truy hoi céac doan lién | top-k = Liy du ngit canh dé tra
quan tur Vector DB bang tim kiém 101, tranh thiéu dir kién
tuong tu
Similarity Search | Tao Embeddlng chocauhéi — [k=12 Can bé}ng gitra 4§ phu

va nhiéu ngit canh

T chirc nglr canh

Ghép cac doan truy hodi thanh béi
canh dua vao LLM

binh dang: [Gido trinh
— Trang] + doan van

Tao diéu kién dé LLM
trich dan rd rang, co
thé kiém chimg

nguon

giao trinh + s0 trang

Thiét ké Prompt Prompt rang bu¢c mo hinh chi tra [ Quy uwde: “chi dung | Gidam  Hallucination,
161 theo boi canh thong tin trong bOi | tang tinh hoc thuat
canh”
Co ché trich dén Bit budc cdu tra 101 ¢6 trich dan [ Trich dan gom tén | Minh bach nguodn, hd

tro ddi chiéu lai tai liéu

Resolve Title qua
dich vu may chu

dich vu Al goi dich vu may
chu de anh xa Filename — Title
chuin

/api/documents/re-
solve-titles

Trich dan “ding tén”
gi4o trinh , khong hién
thi Fllename tho

Kiém soat

canh

ngi

Gi6i han d6 dai bdi canh trude
khi gtri sang LLM

Hién tai: Truncate theo
ky tu

Tranh vuot gidi han
ngit canh cia LLM,
giam Latency

Dé xuat cai tién

Kiém soat boi canh theo hudng
thong minh hon

Gi6i han theo ma loc
theo ngudng diém

Téi wu chat lucmg bdi
cinh va giam nhiéu;

tang do chinh xac cau
tra 16i & trich dan

Co ché trich din dugc tich hop vao dau ra cua
RAG Chat nhim ting kha ning kiém chimg hoc
thuat. Mdi Chunk duoc gén Metadata nhu tén tai
liéu, sb trang va vi tri doan; khi Chunk duoc sir dung
1am can ¢t tra 10, hé thong dua thong tin ngudn vao
két qua hién thi. Cach trién khai nay cho phép nguoi
hoc ddi chiéu cau tra 10i véi tai liéu gbe, phat hién
truong hop dién giai chua sat ngudn va han ché rui
ro tiép nhan thong tin thiéu can cu.
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Két qua trlen khai cho thiy RAG Chat hoat dong
hiéu qua nhét véi cac cau hoi c6 thong tin xuat hign
tryc tiép trong tai liéu da nap. Khi FAISS truy hoi
dung cac Chunk lién quan, mo hinh tao dugc cau tra
161 mach lac, diing trong tadm va co nguon dbi chiéu.
Mot s6 han ché van xuit hién & cac cau hoi khai
quat hodc yéu cau tong hop nhiéu doan roi nhau,
do chét luong cau tra 101 phy thudc vao chién luge
Chunking, tham s6 Top-k, d6 dai ngit canh va ning
luc suy luén cua mo hinh chay cuc bd.
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4.4. Két qud khdo sdt ngwoi ding

Két qua khao sat 261 phiéu hop 1¢ cho thdy nguoi
ding danh gi4 tich cyc ddi voi nén tang thu vién sb
thong minh, nhung muc hai long c6 sy khac biét rd
gilta nhom chire nang tim kiém va nhoém chirc ning
Al Nhom tim kiém dat két qua cao nhat: tim kiém

tai liéu theo tir khoa ¢6 218/261 lwa chon & murc 4-5,
trong do 93/261 lya chon muc 5; d§ lién quan cua
két qua tim kiém c6 214/261 lya chon ¢ muc 4-5,
trong d6 96/261 lya chon muc 5. Két qua nay phan
anh cac chirc ning tra ctru truyén thong van hanh on
dinh hon, do phu thudc chu yéu vao dir liéu mo ta,
chi myc tim kiém va thao tac truy hi it bién dong.

Bang 3: Két qua khao sat mirc do hai long ciia nguoi ding ddi voi cac chire ning ciia hé thong

Tiéu chi Mtic d6 danh gia

1| 2|3 |4]5
Mirc d6 hai long vé cac chirc ning giao dién tong thé 3 8 40 | 120 | 90
Mic d6 hai 1ong vé tim kiém tai lidu theo tir khoa 2 | 6 |35 125] 93
Mirc d6 hai 1ong vé cac chire ning bo loc két qua 3 1 10| 45 | 120 83
Mirc d6 hai long vé d6 lién quan cua két qua tim kiém 2 38 [ 118 | 96
Mirc d6 hai 1ong vé goi ¥ tai liéu lién quan 3 50 | 115 84
Miic d6 hai 1ong vé chirc nang tom tat tai li¢u bang Al 4 |12 | 55 [110] 80
Mirc d6 hai long vé chirc nang hoi-dap Al theo noi dung tai lidu 5 151 60 [105] 76
Mirc d6 hai 10ng vé chire ning trich din ty dong hoi-dap Al theo ndi dung | 6 18 | 65 [102] 70
tai liéu
Mirc d6 hai long cta ban vé d6 6n dinh 8 | 22180 |95 56
Muic d6 hai long chung 3 9 45 1120 | 84

Nhom chtrc nang Al nhan dugc mue danh gia
tich cyc nhung thap hon nhom tim kiém. Chirc nang
tom tit tai liéu bang AI c6 190/261 lya chon & mirc
4-5; hoi-dap Al theo ndi dung tai li¢u c6 181/261 lya
chon & muc 4-5, trong d6 76/261 lya chon muc 5;
trich dan ty dong trong hoi-dap Al c¢6 172/261 lya
chon & muc 4-5, trong d6 70/261 lya chon muec 5.
Khoang chénh lech nay cho thay trai nghiém véi Al
phu thudc vao nhiéu yéu té ky thuat hon, gdm chat
lugng Chunking, d6 phu hgp cua cac doan truy hoi,
tham s0 Top-k, d§ dai ngli canh va kha nang sinh
cau trd 161 cia mo hinh ngén ngir.

Do 6n dinh 1a tiéu chi c6 mirc danh gia thép nhét,
voi 151/261 lya chon & muc 4-5 va chi 56/261 lya
chon muc 5. Két qua nay phu hop véi dac diém van
hanh ctia m6 hinh RAG cuc b9, trong d6 FAISS xu
Iy truy hoi tuong dong tuong d01 nhanh, con budge
sinh cu tra 161 qua Ollama phu thugc nhleu vao tai
nguyen phan cimg va d¢ dai nglt canh dau vao. Vi
vay, diém nghén chinh cua h¢ thong khong nam &
chuc nang tim kiém, ma nam & giai doan suy luan
cua md hinh ngdn nglr va kiém soat ngir canh khi
trién khai chirc nang Al & quy mo 16n hon.

4.5. Phadn tich nguyén nhén ky thudt cua két
qud khdo sat

Két qua khao sat phan anh sy khac bi¢t 10 gilta
nhom chirc ning truy hdi 6n dinh va nhém chirc

6

nang Al sinh ndi dung Céc chtrc nang tim kiém theo
tur khoa va danh gia do lién quan ket qua c6 muc hai
long cao hon vi quy trinh xr 1y ngén, phu thudc chu
yéu vao dir liéu mo6 ta, chi muyc tim kiém va thao tac
truy hoi. Trong khi do cac chirc ndng hoi-dap Al va
trich dan tu dong phai di qua nhiéu budc ky thuat
hon, gom chia Chunk, tao Embeddlng, truy hoi
FAISS, ghep ngilr canh, goi mo hinh ngdén ngu qua
Ollama va chuén hoa trich dan Mbi budc déu cé thé
anh huong dén chit lugng dau ra, nén muc danh gla
cuia nguoi dung thap hon nhom tim kiém la két qua
phu hop v6i ddc diém véan hanh cua hé thong.

bo 6n dinh duoc danh gia thap nhat chu yeu do
diém nghén & budce suy luan cua md hinh ng6n ngir
cuc by. FAISS thyc hién tim kiém twong dong trén
Vector véi tbe do twong ddi 6n dinh, nhu'ng mo hinh
qwen2 5:7b chay qua Ollama can xt Iy ngit canh
gdm nhiéu Chunk trude khi sinh cau tra 161. Khi ciu
hoi dai, tai liéu co céu trac phirc tap hodc Top k truy
hoi nh1eu doan, d6 dai Prompt tang 1én va thoi gian
phan h01 cling tang theo. Vi vy, hi¢n tugng cham
phan hdi hodc diu ra chua nhat quan c6 kha nang
xuat phat tur tai nguyén phan cung, do dai nglt canh
va qua trinh sinh vin ban cua LLM, hon la tir bu6e
tim kiém FAISS.

Chat lugng trich dan ty dong thip hon chuc nang
hoi-dap Al do trich din phu thudc truc tiép vao
Metadata va do chinh xac ctia chunk dugc truy hoi.
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Khi Chunk chira dung n¢i dung nhung Metadata
chua day du, hodc khi cau tra 16i tong hop tir nhiéu
doan r6i nhau, hé thong c6 thé tao cau tra 10i ding
y nhung phan nguon chua that sy thuyét phuc. Véan
dé nay cho thdy can toi vu quy trinh Ingest tai li¢u,
kiém soat kich thudc Chunk, b6 sung co ché xep
han lai (Reranking) va hlen thi doan trich nguon
kém trich dan. Cac cai tién nay co thé giam nhleu
ngu canh, tang do dung cua nguon tham chiéu va
nang cao d¢ tin cdy cua chirc nang RAG Chat trong
giai doan trién khai ti€p theo.

5. Thao luin

Két qua nghién ctru cho thay md hinh thur vién sd
thong minh dya trén truy hoi tang cuong sinh RAG
cuc bo co nhiéu uu thé so véi cac Chatbot thu vién
truyén thong, dac biét ¢ kha nang tra 101 dya trén
tai ligu va cung cap nguon tham chiéu kiém chimg.
Phan 16n céac nghién clru vé Chatbot thu vién trudc
day cha yéu tap trung vao hd tro tra ctru nhanh,
giai dap dich vu va tang cuong tuong tac voi nguoi
dung Tuy nhi€n, han ché phd bién cua cac hé thong
nay la phan hoi thuong dugc tao ra tryc tlep tor mo
hinh ngon nglr ma thiéu co ché dbi chiéu véi tai
liéu nguon, dan dén nguy co sai léch hodc kho kiém
chimg. Trong nghién cuu nay, mo hinh ngén ngir
khong hoat dong doc lap ma duoc két hop véi co
che truy hoi vector tr FAISS trugc khi sinh phan
hoi, qua d6 bao dam rang ndi dung tra 151 duge hinh
thanh trén co s¢ cac doan tai li¢u lién quan da dugc
truy Xuat.

Viée tich hop co ché RAG kém trich dan ngudn
gop phan nang cao tinh minh bach cua Al trong
mbi trudng hoc thuat. Hé thong str dung quy trinh
Chunkmg, tao Embedding, truy hoi Top-k = 12 va
mo hinh ngon ngir Qwen2.5:7b véan hanh cuc by qua
Ollama d¢ sinh phan hoi dya trén ngu canh tai liu.
M01 cau tra 101 déu dugce gan voi thong tin tham
chiéu nhu tén tai liéu, so trang hodc vi tri doan van,
cho phép nguoi hoc klem chung lai ngi dung thay vi
tiép nhan phan h01 Al nhu mot “hop den” khong ro
cin cr. Cach tiép can nay dic biét phii hop véi moi
truong giao duc dai hoc, noi cac hoat dong hoc tap,
viét ti€u lugn va nghlen ctru khoa hoc doi hoi thong
tin phai gin v6i nguon trich dan cy thé va c6 kha
nang dbi chiéu hoc thut.

Bén canh do, dién dan hoc thuat dugc tich hop
trong hé thong dong vai tro nhu mot 16p kiém ching
cong dong doi voi ket qua do Al tao ra. Nguorl hoc
c6 thé dua cac phan hoi, doan trich hodc van dé chua
15 1én dién dan dé trao d01 phan bién va bd sung tai
liéu lién quan. Thong qua qua trinh tuong tac nay,
cac truong hop Al d1en g1a1 chua chinh xéac hoac
chua sat voi ndi dung gbc c6 thé duoc phat hién va
didu chinh. Co ché két hop gilia truy h01 tai liéu va
phan hdi cong ddng gitip giam nguy co “ao giac AI”
(Al Hallucination) theo hai hudng: gidi han pham
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vi phan hoi trong tap tai li¢u da truy ho1 va mo rong
kha nang kiém ching thong qua trao d6i hoc thuat.
bay ciing 1a diém khac bi¢t quan trong cia mo hinh
dé xuét so véi cac hé thong chi cung cap Chatbot
hoic kho hoc li¢u s6 don thuan.

Tuy nhién, két qua khao sat cling cho thiy mot s6
gi6i han ky thuat cua md hinh RAG cuc by. Nhom
chirc nang tim kiém va truy hoi tai liéu dugc déanh
gia cao hon so v6i nhoém chirc nang hoi-dap Al va
trich dan ty dong, trong khi d6 6n dinh h¢ thong co
muc danh gla thap nhat. Két qua nay cho thay diém
nghén chu yéu nam & giai doan suy luan ctia mo
hinh ngon nglt khi van hanh qua Ollama, ddc biét
trong cac truong hop ngit canh du vao dai hodc
tai ligu co cau trac phue tap. Do do, cac hudng cai
tién tiép theo can tap trung vao t6i wu chlen lugc
Chunking, bd sung co ché Reranking nham nang
cao d¢ lién quan cua két qua truy hoi, kiém soat do
dai Prompt xay dung bd nhg dém (Cache) cho céc
truy van pho bién va nang cip ha tang phan cing
phuc vu van hanh mo hinh cuc b.

6. Két luan

Nghién ctru da dé xudt va trién khai mé hinh thu
vién s0 thong minh tich hop Al thu thu va dién dan
hoc thuét dya trén kién trac truy hdi ting cudng
sinh RAG cyc b. H¢ théng duoc xdy dung trén
quy trinh xtr Iy gom nap tai licu PDF, phan doan
van ban Chunking, gan Metadata, tao Embedding,
luu trit Vector bang FAISS va truy, hoi Top-k = 12
doan noi dung lién quan dé cung cap nglt canh cho
mo hinh ngén ngu Qwen2 5:7b van hanh thong qua
Ollama. Céch ti€p can nay gitp chuyen dbi thu vién
s tir cong cu tra ctru tai ligu truyen thong thanh moi
truong hoi—dap hoc thuét c6 can cu, trong d6 nguoi
hoc co thé tuo‘ng tac_truc tiép voi hoc ligu, nhan
phan hdi gin v6i ngudn tham chiéu cu thé va kiém
chting lai thong tin thong qua trich dan.

Két qua thuc nghiém budc dau cho thdy mé hinh
6 kha ning hd trg hiéu quéa qué trinh tw hoc va khai
thac hoc li€u trong glao duc dai hoc. Chuc nang hoi-
dap Al dat do chinh xac 85% do1 v6i nhom céu hoi
¢6 thong tin xuét hién truc tiép trong tai li€u, dong
thoi khao sat 261 phan hdi hop 1& ghi nhan muc
danh gia tich cuc déi voi cac chirc nang tim kiém
ngu nghia, hoi- dap Al va trich dan ty dong. Két qua
nay cho thay viéc két hop gitra truy hoi tai li€u, mo
hinh ngon ngit cuc bd va co ché trich dan nguon co
thé nang cao tinh minh bach va d¢ tin cay cua Al
trong moi truong hoc thuét.

Bén canh nhung két qua dat duoc, nghién ctru
cung chi ra mot so gidi han k¥ thuét kh1 trién khai
mo hinh RAG cuc bd trong thue té. Céc chuc nang
truy hdi va tim kiém tai liu c6 muc 6n dinh cao
hon nhoém chtrc nang sinh phan hdi AL trong khi do
on dinh toan hé thdng van chiu anh huong boi tai
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nguyén phan cimg, d dai ngit canh va chét luong
cac doan vin ban dugc truy hdi. Diéu nay cho thay
hiéu qua cua hé thong khong chi phy thudc vao
md hinh ngon ngit ma con gan chit vai chién lugce
chunking, chit lugng embedding va co ché lya chon
ngit canh dau vao.

Trong giai doan tiép theo, nghién ctru can tap
trung toi wu kich thudc Chunk va Overlap, bo sung
co ché Reranking dé nang cao do lién quan cua két
qua truy hoi, kiém soat do dai Prompt, xay dung bo

nhd dém Cache cho céc truy van phd bién va nang
cép ha tang van hanh Ollama nham giam do tré va
tang tinh 6n dinh. Pdng thoi, viéc tich hop hién thi
Snippet ngudn kém trich dan truc tiép s& gop phan
nang cao kha niang kiém ching va trai nghiém nguoi
dung. Nhirng cai tién nay khong chi mé rong kha
ning (mg dung ctia mo hinh trong thu vién s6 thong
minh ma con tao tién dé cho viéc trién khai cac hé
théng hd trg hoc tap va nghién ciru khoa hoc dya
trén Al tai cac co so gido duc dai hoc.
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Tém tit:
Tong bé{ canh chuyén doi sé gido duc va sie
phat trien nhanh cua tri tué nhdan tao (Al), nhu
cau xdy dung cac hé théng hé tro hoc tdp co kha
ning cung cdp thong tin hoc thudt chinh xdc, minh
bach va ca nhdn héa ngdy cang tré nén cdp thiét.
Bai bdo d@é xudt mé hinh thw vién sé théng minh tich
hop Al thii thw va dién dan hoc thudt nham hé tro
nguoi hoc trong qud trznh tim kiém, khai thac, quan
Iy va kiém chimg nguon tdi liéu hoc thudt trong gido

duc dai hoc.

H¢ thdng dwge phat trién trén co so két hop cac
cong nghé tim kiém ngit nghia, tang cuong truy xudt,
lwu triv Vector va mé hinh ngon ngit cuc bg dé xdy
dung mot moi truong hoc thudt so da chuc nang.
Nén tang khéng chi hé tro quan Iy tai liéu va truy
vén hoc thudt da trén néi dung tai liéu ma con cung
cdp cdc chire nang nhw tém tat vin ban, ra ciu hoi
trdc nghiém va 16 chirc thao ludn hoc thudt thong
qua dién dan twong tdac. Al thii thu dong vai tro nhw
mét tac nhan ho tro hoc tdp théng minh, gitip nguoi
hoc tiép cdn tri thire nhanh chéng, dong thoi ting
cuwong kha nang kiém chirng théng tin thong qua co
ché trich dan nguon minh bach.

Két qua ddnh gid ban dau véi 261 phiéu khao sdt
hop 1é cho thdy nguwoi diing cé mirc d hai long cao
doi véi tinh hitu ich, kha nang hé tro tw hoc va mire
do thudn tién cua hé tho”hg. Cac két qua nay buoc
dau khcfng dinh tinh kha thi ciia mét mé hinh dé xudt
trong viéc néang cao hiéu qua hoc tdp, thic day hoc
tdp cd nhan héa va phat trién méi truong hoc thudt
$6 trong gido duc dai hoc.

Tw Khéa: Thu vién s0 thong minh; Al thu thu,
Dién dan hoc thudt sé; Hoc tap dai hoc; Chuyén doi
6 gido duc.
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ISCED-F: 0421, 0111, 0413
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FoR: 480307, 390303
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