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TOM TAT

Chatbot ngay nay duoc ung dung rong rdi trong giao duc, nhung cdc
mé hinh ngén ngit Iom thuong doi héi ha tang tinh toan manh, gdy kho
khan cho cac co so dia phwong. Nghién cuu nay gioi thiéu moé hinh Al
Chatbot tw vin hoc vién, trién khai thir nghiém tai Trung tam Ngoai ngir -
Tin hoc, Truong Dai hoc Ky thudt - Cong nghé Can Tho. He¢ théng Su
dung nén ting Rasa két hop LaBSE va PostgreSQOL, duwoc thiét ké chay
trén CPU, khéng phu thuéc GPU hay API thuwong mai. Bé dir liéu gom
1.712 cdau hoi thuc t, phdn logi thanh 56 y dinh va 55 kich ban hoi thoai.
Két qua déanh gia chéo (k=10) dat dp chinh xdc 98,1% trong phdn logi
dinh va 99,9% trong nhdn dién thuc thé. M6 hinh chitng minh hiéu quad va

kha nang vmg dung trong ti van hoc vién véi ha tang han ché.

1. PAT VAN PE

Chuyén d6i s6 dang thuc ddy nhu cau
tmg dung cong nghé vao hoat dong tu van
va hd trg hoc vién tai cac co so gido duc,
didc biét 1a cac trung tdm dao tao ngan han.
Trong lich st phét trién chatbot, nhiéu mé
hinh nén tang di dugc hinh thanh va ung
dung nhu nhitng chuin muc ban dau dé xay
dung cac hé théng vé& sau. Ching han,
ELIZA do Weizenbaum [1] phét trién la
chuong trinh trd chuyén dya trén luat dau
tién; tiép dén 1a cac hé théng theo kich ban,
AIML hay cac m6 hinh hoc sau dang
seq2seq. Bén canh do, cac nen tang ma
ngudén mé nhu Rasa da cung cap co sO linh
hoat cho viéc trién khai trong nhiéu béi canh
khac nhau. Mac du cac mo hinh nay con don
gian, chung lai giltr vai trd0 quan trong trong
vigéc xac 1ap nguyén tac xur 1y hoi thoai, thiét
ké pipeline va phwong phap danh gia.

Ngay nay viéc trién khai cic hé thong
chatbot duya trén mdé hinh ngoén nglr 16n
(LLM) nhu GPT hoac LLaMA thudng doi hoéi
phan cimg manh va GPU chuyén dung, gy ra
rao can dang ké dbi voi cac co so gido duc dia
phuong c6 diéu kién ha tang han ché. Bén
canh do, cac mo hinh ngdén ngit 16n thuong
phai tra phi khi st dung API.

Nghién ctru nay de Xudt mot giai phap
thlet ké chatbot tu van hoc vién co yéu cau
céu hinh thap, van hanh hi€u qua trén nén tang
CPU, dong thoi hd tro tot ngdn ngit tleng Vit
va khong ton phi. Hé théng dugc trién khai tai
Trung tam Ngoai ngit - Tin hoc, Truong Dai
hoc K§¥ thudt - Cong nghé Can Tho nhu mot
nghién ctru kha thi viéc két hop Rasa, LaBSE
va xir Iy ngdén ngit ty nhién (NLP) trong diéu
kién thuyc té.

Adamopoulou va Moussiades [2] cung cip

cai nhin téng quan vé lich sir phat trién va su
quan tAm ngdy cang ting ciia cong dong quic
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té d6i voi cong nghé chatbot. Tac gia phan
tich cac dong luc thic déy viéc su dung
chatbot, 1am rd gia tri thuc tién cua chiing
trong nhiéu moi truong khac nhau, dong thoi
dé cap dén anh huong cia cac dinh kién xa
héi trong thiét ké chatbot.

Phuong phap thyc hanh xay chatbot su
dung thu vién Python va cac thuat toan may
hoc cung véi vige tich hop véi Flask va
SQLite [3] rat phu hop vé6i hé thdng yéu cau
phan cimg han ché, khong sir dung GPU.

Sharma va Joshi [4] dd thyc hién mot
nghién ctu phan tich vé Rasa, mot nén tang
chatbot ma nguén m¢o. Tinh nang cua 161 Rasa
duoc nghién ctu va & mac do 16n, n6 cod thé
thuc hi¢n céc tac vu phuc tap nhu tuong tac
vo1 co so dir liéu, APL

Feng va cong su [5] da xay dung mo hinh
embedding cau da ngdén nglt (hon 109 ngdn
ngir) dua trén BERT goi 1a LaBSE, gitp biéu
dién cau hiéu qua cho cac tic vu nhu truy xudt
song ngir (bitext retrieval), ddi sanh ngir nghia
va truyén tai hoc (transfer learning). M6 hinh
c¢6 thé thay thé hodc bd sung cho LLM trong
cac hé thong yéu cau embedding ngit nghia
nhanh, nhe va da ngt.

Jiao [6] dd d& xuat mot hé thdng chatbot
thong minh sir dung Rasa NLU két hop voi
mang neural network (NN) dé truy xuét thong
tin chimg khoan (gia, von hoa, khdi luong
giao dich...). Két qua nghién ctru cho thiy
Rasa NLU phu hop cho hé théng chatbot ¢
s6 luong dir lidu vira phai va yéu cau cao vé
do chinh xac trong ddi thoai.

Tai Viét Nam, trong linh vuc gido duc sd,
nghién ctru cua Phuong va cong sy [7] cling
da dé xuat xdy dung hé théng cb van hoc tap
ao giup tra 101 tu dong cac cau hoi cua sinh
vién vé quy ché hoc vu nhim giam tai cho
gido vién cb van. BO phén loai st dung cac
thudt toan hoc may nhu KNN, Random Forest
va SVM. H¢ théng co tiém ning trién khai
thuc té tai cac truong dai hoc v6i phan cing
han ché (chi can sir dung CPU).

Céac nghién ciru [6][7] trién khai chatbot
cho gido duc va linh vuc tai chinh. Tuy nhién,
cac hé théng nay chua tip trung vao tdi wu
héa CPU hoic xir Iy tiéng Viét.

2. CO SO LY THUYET VA
PHUONG PHAP

2.1. Cac mo hinh chatbot

Cac mo hinh chatbot thuong chia thanh 3
nhom chinh:

- Chatbot dya trén luat (Rule-based): Pay
1a thé hé chatbot dau tién, hoat dong theo cac
kich ban hodc tap luat dugc lap trinh san.
ELIZA 1a vi du dién hinh, st dung quy tic
thay thé tir khoa dé phan hoi nguoi dung. Uu
diém la don gian, d@ trién khai; tuy nhién han
ché 16n 1a thiéu kha ning mé rong va kho xir
ly cac tinh hudng hoi thoai phiic tap.

- Chatbot dua trén truy xuit (Retrieval-
based): Hé théng nay lya chon cau tra 101 tu
mot kho dit liéu c6 san dya trén muc do tuong
ddng ngir nghia v6i cdu hoi dau vao. Mot sd
hé théng st dung AIML hoic két hop véi ky
thuat tim kiém va hoc may dé cai thién do
chinh xac. Uu diém 1a phan hdi 6n dinh, tranh
sinh ra ndi dung sai; nhuogc diém 1a bi gidi han
trong pham vi dir liéu da chuan bi.

- Chatbot sinh ngon ngir (Generative-
based): Day 1a loai chatbot st dung mé hinh
hoc may, dac biét 1a Deep Learning (vi du:
Seq2seq, Mang no-ron phan cép Hierarchical
Neural Networks, Transformer) dé tao ra phéan
hdi méi thay vi chi chon cau c6 san. Loai hinh
nay mang lai trdi nghiém tu nhién hon, c6 thé
mg pho linh hoat v6i nhiéu tinh hudng. Tuy
nhién, ching thuong yéu cau tap dir lidu 16n,
tai nguyén tinh toan manh va c6 nguy co sinh
ra phan hoi khong chinh xac.

Khi hoc may phat trién, cac kién trac nhu
Seq2seq hay Mang no-ron phin cap giap
chatbot tién gﬁn hon t61 héi thoai tu nhién [8].
Nhimng khéao sat gan day [9][10] ciing ghi nhan
xu hudng khai thac cac nén tang ma ngudn mo
nhu Rasa dé két hop uu diém ciia hudng rule-
based va hoc may. Trong cOng trinh nay,
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ching toi ké thira cac két qua nén tang do,
dong thoi tich hop LaBSE dé t61 vu hiéu nang
xtr ly trén CPU va ho trg tot tieng Viét.

2.2. Rasa

Rasa [11] 1a mot hé théng tri tué nhan tao
duoc phat trién boi cong ty Rasa st dung
ngon ngilr 1ap trinh Python. Muyc tiéu cua Rasa
1a cung cip cho cac 1ap trinh vién mot cong cu
manh mé véi nhiéu tinh ning dé xay dung cac
ung dung tro chuyén tu dong gitra con nguoi
va may tinh. Mot trong nhitng diém ndi bat
cua Rasa la kha nang tap trung vao vi¢c xay
dung tng dung chatbot dya trén cdc mo hinh
hoc tang cuong (Reinforcement Learning) va
hoc sau (Deep Learning). Piéu nay cho phép
Rasa tao ra cac Gmg dung c6 kha ning hiéu
nglt canh va nglt nghia, tuong tdc vdi nguoi
dung mét cach tu nhién, gan gidng nhu cudc
tro chuyén gitra nguodi voi nguoi.

Rasa cung cip hai thanh phan chinh: Rasa
NLU (Natural Language Understanding) va
Rasa Core. Rasa NLU dugc sir dung dé hiéu
va phan tich cau hoi, phan hdi cia nguoi ding
dué6i dang cdu trac nhu y dinh (intent) va thuc
thé (entity). Trong khi d6, Rasa Core dam
nhiém viéc quan 1y ludng logic trong cudc hoi
thoai ctia ing dung chatbot.

Véi viée cung cdp mot khung lam viée
manh mé va linh hoat, Rasa dang tr¢ thanh
mdt lua chon phé bién trong viéc phat trién
cac ung dung tri tu¢ nhan tao trong linh vuc
xdy dung hé thong tro chuyén, tir cac Gng
dung thuong mai cho dén cac du 4n ca nhan.

2.3. PostgreSQL

PostgreSQL [12] 1a mot hé quan tri co s&
dir li¢u quan hé¢ ma nguén mé manh mé, duoc
sir dung rong ri trong cac hé thong doanh
nghiép va hoc thuat. PostgreSQL hd tro chuan
SQL, tinh toan ven dur li€u, déng thoi cho
phép mo rong linh hoat thong qua cac ham,
kiéu dir litu va mo-dun ngudi dung dinh
nghia. Hé théng nay ndi bat voi kha ning xir
ly cac truy van phtic tap, giao dich an toan
(ACID compliant) va kha nang m¢ rong theo
chiéu ngang va doc. Trong nghién ctru nay,
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PostgreSQL duoc lya chon dé luu trix thong
tin, khoa hoc, lich hoc... va lich str tuong tac
gitta nguoi dung va bot. PostgreSQL hoat
dong on dinh, dé tich hop véi Python thong
qua thu vién psycopg2 va hd tro tbt cho xur Iy
ddng thoi trong mdi trudng chatbot hoat dong
lién tuc.

2.4. LaBSE

Feng va cong sy tuy bién mé hinh
Multilingual BERT [13] cho 109 ngén ngtr
dugc goi la  LaBSE (Language-agnostic
BERT Sentence Embedding). LaBSE duoc
hun luyén trén hang trim ngdn ngit khac
nhau dya trén kién trac BERT va muc tiéu t6i
ru ngdn ngir ddng nhét (multilingual semantic
similarity). LaBSE cho phép biéu dién mdi
cdu thanh mot véc-to 768 chiéu trong khong
gian nglt nghia chung, gitp so sanh y nghia
giita cac cdu bang d6 do metric cosine.

Khac véi cac mo6 hinh LLM, LaBSE duogc
thiét ké t6i vu dé sir dung suy luan trén CPU
v6i chi phi hop 1y. Trong bai todn nhan dién y
dinh, viéc tinh véc-to embedding cua cau hoi
va 50 sanh véi véc-to cau mau gitp xac dinh y
dinh chinh x4c ma khong can huan luyén mo
hinh phuc tap. Pac biét, LaBSE hd tro rat tot
tiéng Viét va cac ngdn ngir khac.

3. KET QUA NGHIEN CUU

3.1. M6 hinh tdng quat ciia chatbot

Nhom tac gia di xay dung so dd kién trac
hé thong cua chatbot dugc trinh bay nhu Hinh
1. Trong do:

- Nguoi dung va giao dién web chatbot:
Nguoi dung gui cau hoéi qua g1ao dién chatbot
trén nén web. Cau hoi duogc tién xu Iy va
chuyén dén backend xir Iy ngén ngir.

- AGENT: L4 thanh phan 15i diéu phéi ciia
Rasa. N6 nhan dau vao tir giao di¢n, diéu phéi
gilta cac mo-dun, truy xuat dir liéu va sinh
phan hdi. AGENT hoat dong dua trén dir li¢u
huén luyén d3 duoc nap vao tir trude.
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- RASA NLU: Thyc hién phén tich cau
hoi bao gom trich xuat y dinh va thuc thé
bang cach sir dung pipeline NLP.
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I Tra lin

- RASA CORE: bam nhiém viéc chon
phan hoi thich hop dya trén y dinh va ngir
canh hoi thoai.

- PostgreSQL: La noi luu trit dir li€u
chatbot nhu lich hoc, khéa hoc, hoc phi...
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Hinh 1. Tong quan kién triic vin hanh ciia chatbot

3.2. Quy trinh tién xir Iy cAu héi nguoi ding

Trudc khi dua cau hdi nguoi dung vao
md hinh LaBSE dé sinh embedding, hé
théng thuc hién budc tién xu 1y ngdn ngi
nham chuin hoa va lam sach cadu hoéi dau
vao nhu sau:

- Chuén hoéa Unicode: Chuyén van ban vé
dang chuin NFC dé dam bao d6 twong thich
ky tu tiéng Viét.

- Loai bo ky tu khong can thiét: Sir dung
biéu thirc chinh quy dé loai bo cac ky hiéu dic
biét, ky tu diéu khién nhu tab, newline.

- Chuan hoéa cau tiéng Viét: Hiéu chinh
cac tir viét sai hodc khong chuan do 16i bo dau
nhu hoa, giai,...

- Thay thé tir: Chuyén cac tir viét tit, tur
dong nghia vé mot tir chung nhu: chimg nhan
tuong duong bac 3, bl ndi bg, tiéng anh
tuong duong bac 3...vé bl ctut bang tir dién.

- Stra 151 viét sai tén khoa hoc: cac phan
hdi sai tén khoa hoc nhu: toeic ctutt, toei
ctutt...duoc chuan hoa vé toeic ctut bang thu
vién rapidfuzz.

- X6a céac khoang tring thira.

- Tach tir: Sir dung thu vién tach tir tiéng
Viét (underthesea).

- Loai bo stopwords: Loai bo cac tir khong
mang y nghia chinh nhu: t61, em, con...Tap tin
stopword do nhom téc gia tu xay dung.
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- Chuyén vé chit thudng: Giam do da dang Trung tdm Ngoai ngit - Tin hoc, sau d6 ddi

dr li¢u nhu: Hoc phi, hoc phi, Hoc Phi... chiéu chéo dé giam sai léch. Két qua trinh bay
Quy trinh nay giup dam bao cau ddu vao  nhu Béng 1. e

dugc biéu dién mot cach nhat quan, lam ting Bang 1. Chi tiét b dir liéu hé thong

dd chinh xac khi tinh toan do tuong dong ngir . P - .

nghia bang embedding cua LaBSE. S0 cau hoi Y dinh  Kich ban hoi

3.3. Bj dit li¢u 1.712 56 55

Pé danh gia hiéu qua ctia mé hinh, nhom
tac gia da thu thap 1.712 cau hoi tir ba nguén A A . e r .
(hoc vién dang hoc tai Trung tdm 30%, nhan . Ve cau ;hOl; Chf) ?ac M .d}nh:.nhom ta}(?, g}a
vién tu vén 30%, Fanpage Facebook 30% va &40 thuc thé d€ mo ta chi tiét ndi dung hoi cia
tu thiét ké 10%). Cac cau hoi duge gan nhin ngurol dl‘}ng ya xay ql.l’ngA cac }<10h ban hoi
intent va entity boi can bd chuyén trach cia  1tham phan hoi thong tin higu qua hon.

- intent: hol_ facebook
examples: |
- trung tdm cé [facebook](giod_thieu_trung_tam) khéng
- t8i cd thé theo ddi trung tém trén [facebook](gioi_thieu trung tam) nao
- théng tin [facebook]{gioi thieu trung tam) cia Trung tim
- [facebook](gioi thieu trung tam) 13 gi
- tal khoan [facebook]{gioi_thieu_trung tas) cua trung tim
dia ehi [facebook](giol_thieu_trung_tam) cia Trung tim

Hinh 2. Céc cAu héi vé thong tin Facebook ciia Trung tim

- story: Hoi didu kidn cdp ching nhin form
steps:
- intent: hoi dieu kien cap chung_nhan
- action: form_dieu kien_kien cap chung_nhan
- active loop: form dieu kien kien_cap chung_nhan
- active loop: null
- action: action tra_cuu dieu kien kien cap chung_nhan

v [F] Tables (20)

w

B3 chung_nhan_da_cap

5 chuong_trinh_lop_hoc
3 dang_ky_hoc

5 danh_sach_quy_dinh
5 danh_sach_thi

F dieu_kien_bao_luu

B3 dieu_kien_cap_chung_nhan

3 dieu_kien_du_thi

Nhom tac gia cling xay dung 2 co sé dir
liéu trong PostgreSQL bao gdm: rasa_tracker

B gioi_thieu_lop_hoc

3 gioi_thieu_trung_tam

»

»

»

»

»

~ . > 2e » [ dieu_kien_cam_thi

Hinh 3. Kich ban héi g
»

»

»

»

y A 5 \ A 5 1t 5 N \ B3 hoc_phi
(luu cac cau hoi va cau tra 101 ciia nguoi dung
va chatbot) va chatbot cfli (Iuu dir liéu cac Hinh 4. Mt s6 bang dir liéu trong
cau trd 101 cua chatbot). chatbot ¢
senderid g User-message a intent_name a time : a
character varying (255) text text timestamp with time zone
i user_y60zpouf théng tin lich khai gidng {"name"; "hoi_lich_khai_giang", "confidence": 1.0} 2025-06-29 09:55:14.693085+07
2 user_y60zp6uf Ban mu8n héi khéa hoc nio? (Vi du: TOEIC CTUT, BT CTUT, UD CNTT CB, .. [nu] 2025-06-29 09:55:14.741979+07
3 user_y60zpéuf toeic ctut {"name"; "inform”, "confidence™: 0.8708457350730896) 2025-06-29 09:55:18.313381+07
4 user_y60zp6uf Théng tin lich khai gidng cdc 16p tiéng Anh CTUT (TOEIC CTUT) treng ni.. ] 2025-06-29 09:55:18 511677+07
5 user_y60zpouf hwdng dén aang ky hoc {"name"; "hoi_dang_ky_hoc", "confidence": 1.0} 2025-06-29 09:55:27.833415+07
& user_y60zpeuf Ban mudn héi khéa hoc ndo? (Vi du: TOEIC CTUT, B1 CTUT, UD CNTT CB, ... [nun] 2025-06-29 09:55:27 885272+07
7 user_y60zpbuf toeic ctut {’name" "inform’, “confidence™: 0.8708457350730896} 2025-06-29 09:55:34 678188+07
8 user_y60zpbuf P2 d3ng ky khéa hoc tigng Anh CTUT (TOEIC CTUT), ban phéi <b>thuc hié [nun] 2025-06-29 09:55:34 774156+07

Hinh 5. Cau héi va céu tra 1oi trong rasa_tracker
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3.4. Pipeline

Pipeline xtr 1y ngdn ngit ty nhién tiéng
Viét st dung DIETClassifier cho intent/entity,
WhitespaceTokenizer két hop underthesea,
CountVectorFeaturizer (n-gram),
RegexFeaturizer va Sentence-Transformer
LaBSE dé tao embedding 768 chiéu. Pipeline
trong Rasa duoc cAu hinh v&i muc tiéu: hd trg
tiéng Viét, chay tét trén CPU va sit dung mod
hinh LaBSE thay vi LLM. Céu trac pipeline
dugc trinh bay nhu Hinh 6.

language: vi
pipeline:
- name: WhitespaceTokenizer
- name: LanguageModelFeaturizer
model_name: "bert”
model weight: "rasa/LaBSE"
cache_dir: null
- name: RegexFeaturizer
- name: LexicalSyntacticFeaturizer
- name: CountVectorsFeaturizer
analyzer: char_wb
min_ngram: 1
max_ngram: 4
- name: DIETClassifier
epochs: 480
dropout: 8.3
constrain_similarities: true
- name: EntitySynonymMapper
epochs: 108@
constrain_similarities: true
name: FallbackClassifier
threshold: 8.6
ambiguity threshold: ©.1

Hinh 6: Pipeline h¢ thong

Pipeline dé xut cin bang gitra embedding
manh (LaBSE) va dic trung truyén thng (n-
gram, regex). T6i uu chay trén CPU, khong
yéu ciu fine-tune mo hinh 16n. Phii hop véi
bai toan tu van hoc vién, noi dit liéu khong
quéa 16n nhung yéu cau chinh xac cao va hd
tro tiéng Viét. Bdi véi tach tir, nhoém tac gia
hiéu chinh WhitespaceTokenizer tach tur theo
thu vién underthesea thay vi tach tir theo mac
dinh 1a khoang tring,

3.5. Panh gia

Dé danh gia hé thong, nhom tac gia chay
ciu I¢nh: rasa test nlu --config
configs/config.yml --cross-validation --runs 1
--folds 10 --out gridresults/config-bert va két
qua dénh gia dugc trinh bay nhu Hinh 7.

INFO rasa.model_testing - CV evaluation (n=18)

INFO rasa.model_testing - Intent evaluation results
INFO rasa.nlu.test - train Accuracy: 1.068 (8.081)
INFO rasa.nlu.test - train Fl-score: 1.8@0 (©.8081)
INFO rasa.nlu.test - train Precision: 1.0086 (6.801)
INFO rasa.nlu.test - test Accuracy: ©.981 (0.018)
INFO rasa.nlu.test - test Fl-score: 8.976 (©.014)
INFO rasa.nlu.test - test Precision: 8.975 (8.018)
INFO rasa.model_testing - Entity evaluation results
INFO rasa.nlu.test - Entity extractor: DIETClassifier
INFO rasa.nlu.test - train Accuracy: 1.800 (©.080)
INFO rasa.nlu.test - train Fl-score: 1.800 (0.008)
INFO rasa.nlu.test - train Precision: 1.000 (0.000)
INFO rasa.nlu.test - Entity extractor: DIETClassifier
INFO rasa.nlu.test - test Accuracy: 8.999 (0.081)
INFO rasa.nlu.test - test Fl-score: 8.999 (©.082)
INFO rasa.nlu.test - test Precision: ©.999 (0.084)

Hinh 7. Két qua danh gia véi cross-
validation k =10

- i voi phan loai y dinh bang 10-fold
Cross Validation. K&t qua cho thay:

+ Tap huén luyén: Fl-score: 1,000
(£0,001), Accuracy: 1,000, Precision: 1,000.
Diéu nay cho thdy mé hinh hoc rat tt trén dir
lidu huan luyén (khong overfit nho kiém tra).

+ Tép kiém tra: Accuracy: 0,981 (+0,010),
Fl-score: 0,976 (£0,014), Precision: 0,975
(+0,018). Mirc chinh xéc cao trén tap kiém tra
cho thidy mé hinh phan loai y dinh hoat dong
rat tot.

- Trich xuat thye thé b,éng md hinh
DIETClassifier. Két qua cho thay:

+ Tap huan luyén: Accuracy/F 1-
score/Precision: 1,000 (+0,000). Trich xuét
thuc thé hoan hdo trén dir liéu huan luyén.

+ Tap kiém tra: Accuracy: 0,999, Fl-
score: 0,999, Prec’ision: 0,999. Mév hinh van
duy tri hi€u qua rat cao trén tap kiém tra, sai
sO nhd.

Nhom tac gia cing danh gia mo hinh bang
ma tran nham lan.

Bén canh d6, nhom tac gia thu thap 150
cdu hoi tr hoc vién va déph gié opt-of-
scope/fallback cua m6 hinh dé xuat. Két qua
cho thay mo6 hinh x4c dinh sai y dinh véi ty 1€
10/150 (twong duong 6,7%).

Khi 4p dung cross-validation 10-fold, mo

hinh gbc (Baseline - CountVectorizer két hop
Logistic) chi dat Accuracy trung binh 97,3%,
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thip hon so véi pipeline dé xuat (98,1%).
Piéu nay chting minh vai tro cia LaBSE va
budc tién xi 1y tiéng Viét.

Thir nghiém loai bo timg thanh phan trong
pipeline (Ablation study - khong dung
LaBSE, chi sir dung n-gram két hop regex va
DIET) va md hinh dé xut cho thiy viéc tich
hop embedding LaBSE gitip cai thién chét
lugng phan loai y dinh. B chinh xac ting tur
97,5% lén 98,1% va Fl-score tang tir 0,969
1én 0,976. Vi trich xuit thuc thé, ca hai mo
hinh déu dat két qua tot, nhung mo hinh cé
LaBSE vén giit uu thé vé d6 6n dinh. Diéu
nay cho thiy vai tro cua LaBSE trong viéc
biéu dién ngit nghia tiéng Viét, gitp chatbot
hleu chinh x4c hon cac truy van c6 su da dang
vé tir ngit va ngir canh.

NGHIEN CU'U - TRAO DOI

Tir cac két qua danh gid, so sanh cho thiy
mo hinh dat hiéu qua cao ca vé phan loai ¥
dinh va trich xuét thyc thé, khang dinh tinh
kha thi khi st dung pipeline két hop LaBSE
trén CPU.

3.6. Trién khai thwc nghiém hé théng

Tir cac két qua dat duoc, nhom tac gia xay
dung hé thdng biang Flask API [14], Rasa
phién ban 3.6.21 va cai dat trén may chu Nha
truong va dua vao website cua Trung tam
Ngoai ngir - Tin hoc dé thuc nghiém. Thoi
gian phan hoi trung binh 1,62 gidy, do léch
chuan 0,4 gidy; CPU sit dung 12%, RAM
chiém 9 GB. Pay la mot két qua rat tot va phu
hop khi trién khai mo hinh dé xuat trén may
chu khong c6 GPU.

Confusion Matrix (Top 10 Intent d& nham Ian) —
cam_on - 0 o} 0 ] 0 0 0 0 0
chao_hoi 4 [} 0 o 0 [} 4] ] 0 150
hoi_danh_muc_cac_lop 4 4] 0 0 0 0 0 (1] 0 [4] 0
— 125
hoi_gio_lam_viec { 0 0 0 0 0 0 0 0 0 0
E hoi_han_dang_ky 0 0 0 0 0 0 0 0 0 1]
©
P r 1.00
= hoi_ho so_dang ky{ © 0 4] 4] (4] (4] 0 0 0
hoi_thoi_khoa_bieu 4 0 0 0 0 ] 0 0 0 0 0
r0.75
hoi tu van{ © 0 s} 0 0 0 0 0 0
inform{ 0 0 0 0 0 0 0 0 0 [ 0.50
tam_biet{ 0 0 0 0 0 0 0 0
T T T T T L 0.25
5 % 8 oz :
£ o o = | 2 |
5l @ =
8 c
S

hoi_gio_lam_viec -

hoi_danh_muc_cac_loj
hoi_han_dan

hoi_tu_van -
tam_biet

hoi_thoi_khoa_bieu 4

hoi_ho_so_dan

Predicted label

Hinh 8. Ma tran nham l4n cho Top 10 ¥ dinh ¢6 d nhiAm l4n nhiéu nhat
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NGHIEN CUU - TRAO DOI

CHATBOT TU VAN THONG TIN

»> Huding dan sir dung (n vao diy) <=

o=
=

& Mai ban dt cau hdi vE cic hoat ddng cla Trung W

tam! Ban vui long gd tiéng Vigt co dau.

Chaa ban! Minh 13 tra I 4o cia Trung tam Ngoai ngi - Tin hoc. Minh cé th hd trd ban
vE cic ndi dung sau

Bgn c6 the xem t5p tin HDSD dink kém §8 bidt thém théng tin nhé
huéng din sirg kjnoe @

Ban mudn hdi khda hoc nao? (Vi dy: TOEIC CTUT, B1 CTUT, UD CNTT CB, N4
CTUT..)

toeccrur @

DE dang ky khoa hoc tigng Anh CTUT (TOEIC CTUT), ban phai thuc hign
dang ky trre tiép tai VEn phdng Trung tam Ngoai nall - Tin hoc tai dja chi:
256 duding Nguyén Van Cly, Phuong An Hoa, Quén Ninh Kigu, Thanh phi
Can Tha. Khi §i dng ky;, ban mang theo 02 tdm dnh 3x4 va Cin cudc cong
dan phato.

Ban co thé lién hé trudc VEn phong Trung t3m qua 8 dién thoai

Nhap tin nhin ciia ban..

Cic ciu hoi thudng gap:

Q) Thong tin lich khai giing

Hoc phi cic khda bao nhidu?

Hinh 9. Giao dién chatbot trén website
Trung tam Ngoai ngir - Tin hoc

Dé nang cao hiéu qua phan hoi ddi véi cau
héi cia nguoi ding, nhom tac gid cling xay
dyng tap tin huéng dan sir dung chatbot bao
gdm céc tir khoa quan trong, cac cdu hoi
thuong gap va dinh kém phia trén khung chat
cua chatbot.

Dé nang cap thong tin cho chatbot, nhom
tac gia luu ndi dung truy van va y dinh cua
nguoi dung trong co s¢ dir li¢u rasa_tracker.
Céc cau hoi s& dugce danh gia va cap nhat bd
sung vao dir liéu hién tai dé cai tién hiéu qua
phan hdi cho chatbot.

4. KET LUAN

Nghién ctru nay cho thdy tinh kha thi cua
viéc trién khai chatbot tu van hoc vién trong
moi trudng han ché tai nguyén. Diém méi 1a
su két hop giita Rasa va LaBSE vén hanh 6n
dinh cho CPU, khoéng phu thuoc GPU hoac
API thuong mai. Cac két qua dinh luong cho

théy do chinh xac nhan dién intent dat 98,1%,
entity dat 99,9%, vuot trdi va thoi gian phan
hdi dudi 2 gidy dap tmg tot nhu cau thuc té.

Nghién ctru da dé xut pipeline danh cho
CPU véi LaBSE, b sung quy trinh tién xir ly
tiéng Viét chi tiét va chimg minh hiéu qua qua
cac dg do ky thuat. Viéc tich hop LaBSE giup
hé thong dat dugc kha nang hiéu ngit nghia tot
hon so v&i cac phuong phap truyén thdng,
dong thoi hd tro da ngdn ngit mot cach hicu
qua. Bén canh d6, két qua thuc nghiém cho
thdy mo hinh dat do chinh x4c rat cao trong ca
phan loai ¥ dinh va trich xuét thuc thé véi tdc
d6 phan hoi nhanh trén phan ctimg CPU thong
thuong. Pidu nay cho thdy tiém ning tng
dung rong rii trong thyc té.

Tuy nhién, nghién ctru van con mot s6 han
ché nhu: Dit liéu huan luyén con it (trung binh
30 cau/intent); Chua thyc hién user study dé
danh gia muc hai long.

Trong tuong lai, nghién cuiu s€ tap trung
vao viéc goi y cau hoéi tuong tu, tich hop voi
Website Trung tam, tich hgp véi Facebook
Trung tdm, khao sat sinh vién dé ning cao hiéu
qua tu van va phan hdi théng tin vé cac hoat
dong cua Trung tdm Ngoai ngir - Tin hoc.
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DEVELOPMENT OF AN AI CHATBOT MODEL FOR STUDENT ADVISING AT A
CENTER FOR FOREIGN LANGUAGE AND INFORMATICS

ABSTRACT

Chatbots are now widely applied in education, but large language models often require high
computational resources, creating challenges for local institutions. This study introduces an Al-based
student counseling chatbot, experimentally deployed at the Center for Foreign Languages and
Informatics, Can Tho University of Technology. The system is built on the Rasa framework combined
with LaBSE and PostgreSQL, optimized to run entirely on CPUs without relying on GPUs or
commercial APIs. The dataset includes 1,712 real-world questions categorized into 56 intents and 55
dialogue scenarios. Cross-validation (k=10) results show an accuracy of 98.1% for intent classification
and 99.9% for entity recognition. The model demonstrates high efficiency and practical applicability in
supporting student counseling within limited computing environments.

Tir khoa: Chatbot, learner advising, rasa.
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