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TOM TAT

Bai bao trinh bay mot cai tién kha ndng thich ting phan hoi cho chatbot da ngon
ngtt dua trén kién truc RASA, md hinh tién huin luyén BERT va md hinh ngdn
ngit 16n LLM. Muc tiéu la nham xay dung mot chatbot c kha ning hiéu y dinh va
xac dinh dwoc loai ngdn ngt. Bén canh d6, chatbot ¢ kha ndng phan hoi linh hoat,
han ché'ldp di 1dp lai cung mot phan hoi cung mét y dinh cua nguwoi dung. Phuong
phap tiép can tap trung vao hai khia canh chinh. Dau tién, trién khai chatbot trén
ngdn ngt mot ngdn ngir chinh dua vao RASA. Thtt hai, bai bao dé xudt phuong
thiic két ndi véi LLM, tao 10i nhic (prompt) d& 1dy phan héi linh hoat, dting ngon
nglt ctia nguoi dung dang st dung. Két qua cai dat cho thay chatbot cé thé hiéu
duoc nhiéu ngdn ngtt, phan h6i mot cach linh hoat. Do d6, voéi cai tién kha nang
thich tng cho chatbot da ngon ngit nay c6 thé tng dung rong rai trong thuc té va

dap ting nhu cau giao ti€p da ngon ngt.

Tt khoa: Chatbot, RASA, LLM, BERT, da ngdn ngi.

1. MO PAU

Chatbot da tro thanh mdt cong cu quan trong trong tuong tac va ho tro tw dong
ddi voi nguroi dung. Véi kha nang ti€p thu va phan tich ngdn ngt, chatbot ¢ thé hiéu
va phan hoi lai cac yéu cau, cau hoi ciia nguroi dung mot cach twe dong va nhanh chéng.
Tuy nhién, mot thach thic 16n d6i voi chatbot 1a kha nang thich ¢ng ngdn ngtt, déc
biét la trong moi truong da ngdn ngtt [1], [2]. Vé ban chat, chatbot 1a phan mém tich
hop tri tué nhan tao duoc thiét ké d€ tuong tac voi con nguoi thong qua ngdn nghr tw
nhién. Trong moi treong da ngdn ngtt, chatbot phai ¢6 kha nang dap tng cac yéu cau
va cau hoi ttr nguoi dung véi nhiéu ngoén ngtt khac nhau. Sy phat trién cua xtt ly ngon
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ngtt tir nhién (Natural Language Processing - NLP) va hoc may (Machine learning) da
tao ra tiém nang 16n cho chatbot da ngoén ngtr [3].

Kha nang thich tng ngdn ngt cua chatbot da ngdn ngl 1a mot yéu td quan
trong d€ cung cdp trai nghiém twong tac ty nhién va hiéu qua cho nguoi dung [4]. N6
cho phép chatbot hiéu, phan hoi lai cac yéu cau va cau hoi tir nguoi dung véi ngon ngi
ma ho quen thudc. Méi treong da ngdn ngl dit ra nhing thach thirc dang ké cho
chatbot. Dau tién, d6 1a suw da dang vé ngir canh van ban, nglt nghia va ciu truc ngon
nglt trong cac ngon nglt khac nhau. Chatbot can c6 kha nang hiéu va xtr 1y cac bién thé
ngon ngir nay d€ dam bao tinh chinh xac va hiéu qua. Thit hai, chatbot can phai xw ly
cac van dé vé phan hdi va tuong tac trong thoi gian thuc, vi mdi ngdn ngit ¢6 cac cdu
triic cdu va van ban riéng biét. Cudi cung, sy da dang ngén ngtr ciing dat ra thach thic
vé viéc xay dung va quan ly tap di liéu da ngon ngtr d€ huan luyén chatbot [5], [6], [7].

Trong moi treong da ngdn ngit, chatbot phai dédp ting duoc cac yéu cau va cau
héi tir ngroi dung ¢ nhiéu ngén ngr khac nhau. Diéu nay dat ra mot thach thiec vé
viéc xay dung chatbot cé kha nang thich tng ngdn ngt manh mé. Muc tiéu cua nghién
cttu nay la nang cao kha nang thich iing ngén ngtr trong chatbot dwa trén mo hinh tién
hudn luyén da ngon ngtt [8]. Trong bai bao nay, ching t6i dé xudt mdt cai tién trong
xay dung chatbot hd tro da ngdn ngit ma khong can phai trién khai nhiéu chatbot riéng
biét cho titng ngodn ngtt. Muc tiéu la nh3m tao ra mét chatbot da ngon ngtt linh hoat, c6
kha néng hiéu va phan hoi d6i voi nguoi dung stt dung cac ngon ngir khac nhau.

Céc déng gbp chinh ctia bai bao bao gom:

- Dé xuat va trién khai mo-dun “tgo 10 nhic” va “phdn hdi” dya trén LLM vao bd
quan ly hoi thoai cia RASA. Mo-dun nay gitip chatbot nhan biét ngén ngtt, phan hoi
cau hoi ngroi dung mot cach ty dong va linh hoat.

- Bé xudt mot mo hinh trién khai chatbot da ngon ngtt trén mot hé thong ma
nguon duy nhat, don ngon ngt, tiét kiém thoi gian so voi viéc trién khai tirng chatbot
cho titng ngdn ngtt riéng 1é.

- Xay dung tap dit liéu huan luyén da ngon ngtt cho chatbot, bao gom cac cau
mau dung trong phan loai y dinh va cac phan héi twong tng véi y dinh dé. Diéu nay
dam bao rang mo hinh c6 thé hiéu va xtt Iy cac cau héi tir nhiéu ngon ngit.

Cac phan tiép theo duoc t6 chirc nhu sau: Muc 2 danh gia cac nghién ctu lién
quan trong 05 nam trd lai day, trong do tap trung vao chatbot da ngén ngtt. Trén co so
cac phan tich, Muc 3 sé mo ta chi tiét phwong phép trién khai chatbot da ngdn ngt dua
trén kién trac RASA. Mo-dun “tgo 10i nhic” va “phin hoi” dwoc thém vao kién tric
RASA cung voi viéc to chirc lai dit liéu huédn luyén va di liéu phan hoi theo ngdn ngir
nham gitip chatbot hiéu va tra 1i linh hoat theo ngon ngit ctia nguroi diing. Cac phan
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tich va danh gia vé do chinh xac hiéu ngon ngt tu nhién, danh gia vé kich ban tra loi
cua chatbot duwoc mo ta & Muc 4. Cudi cung, két luan duoc trinh bay trong Muc 5.

2. CAC NGHIEN CUU LIEN QUAN

Trai qua qua trinh phat trién, chatbot da cho thay tinh hitu ich va tiém nang l6n
trong nhiéu linh vyc ing dung nhw dich vu khéach hang, hd tro ngon ngir hay tu van
giao duc, v.v. Tuy nhién, mét trong nhitng thach thitc 16n ma chatbot dang phai doi
dién la kha nang hoat dong da ngoén ngtr. Viéc trién khai chatbot c6 thé twong tac voi
nguoi dung tir nhiéu qudc gia va ngon ngtt khac nhau doi hadi chatbot phai c6 hiéu biét
va phan ting linh hoat trén nhiéu ngén ngtt [9]. Sau day la danh gia d6i voi cac nghién
ctu lién quan dén chatbot c6 kha nang hiéu va x ly da ngoén ngtt tit nam 2018 dén
nay.

Khi xay dung chatbot, tity theo nhu cau ma mot ngoén ngit sé duogc chon dé
phat trién cho mot chatbot twong tng. Tuy nhién, khi nhu cau can mé rong sang ngon
ngtr khac, van dé la lam thé nao dé tich hgp thém ngdn ngir mdi vao chatbot. Cach tiép
can pho bién la sao chép chatbot tir ngén ngtr da xay dung, dich dit liéu ctia nd sang
ngdn ngtt mai va hudn luyén lai. RASA 1a mot nén tang phat trién chatbot hd tro cach
tiép can nay. Ban dau, RASA duoc thiét k€ voi muc tiéu chinh la xay dung cac chatbot
hoat dong trong mot ngdn ngir cu thé nhung sau d6 do nhu cau ma mé rong bang cach
sao chép thém chatbot vdi ngén ngtr khac [10]. Vi cach ti€p can nay, cac chatbot o
tirng ngdn ngtr van hanh ddc 1ap, tén nhiéu tai nguyén duy tri cing nhw gap nhiéu kho
khéan trong viéc chinh stta va dong bd dit liéu gitta cac ngdn ngr.

Céch ti€p can thit hai la tich hgp mo6-dun dich ngdn ngtt vao bén trong chatbot.
Cu thé, Badlani va cs. [11] da dé xudt xay dung mot chatbot tich hop moé-dun dich
ngodn nglt ma khong can hudn luyén lai hay duy tri dong thoi nhiéu chatbot. Tuy
nhién, ngt nghia cua ngdén ng phu thudc vao mod-dun dich ngén ngi, nén trong
nhiéu linh vyce chuyén mon, mo-dun dich ngdn ngtt c6 thé lam sai 1éch y nghia ctia cau
hoi nguwoi dung cling nhw cau tra 10i cua chatbot.

Hudng ti€p can th ba, chatbot dwoc xay dung nham muc tiéu cé thé hiéu va
tra 10i da ngon ngtt [12]. Hudng ti€p can nay gap nhiéu thach thiec khi trién khai boi vi
chatbot phai ¢6 kha nang xac dinh ngdn ngtt ctia cau truy van nguoi dung. Chatbot st
dung phuong phap NLP da ngon ngit d€ c6 thé hiéu cau truy van tir nguoi dung, sau
d6 st dung co ché phan loai ngon ngtt d€ xac dinh ngén ngt ctia cau truy van. Sau khi
xéac dinh duoc ngdn ngit, chatbot tra 16i bang cling ngoén ngit d6. Theo nghién ctru ctia
Anshul va cs. [13], hau hét cac chatbot hién tai 1a don ngtt, trong khi thuc t€ cac dich vu
nguoi dung can da ngoén ng. R6 rang c6 mot nhu cau vé két hop cac ngdn ngir trong
khi tuong tac gitta nguoi dung, ciing nhu gitta ho véi hé thong chatbot. Cac nha ngdn
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ngt hoc goi hién twgng nay 1a trdn ma hodc chuyén ma. Nghién ctru trong [13] da thuc
hién v6i 91 nguoi dung song ngtt d€ kiém tra cach dam thoai két hop véi ma héa va
cac lua chon pha tron qua nhiéu luot tro chuyén. Két qua cho thdy nguoi dung da ngon
ngtr rat thich chatbot c6 thé trdn ma hodc chuyén ma.

Nhu vay, viéc lwa chon huwdng ti€p can tuy thudc vao mic dd phuc tap va
twong tac ma nha phat trién chatbot muén dat duoc. Trong bai bdo nay, ching toi tiép
can theo hudng thit ba 1a ¢ xudt mot cai tién trong xay dung chatbot hd tro da ngon
nglt (tiéng Anh va tiéng Viét). Cai tién ctia chung toi c6 thé duoc mo rong thém ngon
ngit méi mot cach dé dang nhung khong can tao thém chatbot méi. Do d6, chatbot nay
thé hién duoc tinh thong minh va hiéu nhiéu ngoén ngtr d€ tra 1oi khach hang.

3. PHUONG PHAP XAY DUNG CHATBOT THiCH UNG PA NGON NGU

Trong nghién cttu nay, chiang toi st dung kién tric RASA [14] lam co so d€ xay
dung chatbot da ngdn ngir va bd sung thém md-dun tly chinh nham nang cao kha
nang xt ly phan hoéi da ngon ngtt cua hé thong (Hinh 1). Cai thién d liéu huan luyén
va phat trién mo-dun tly chinh “LLMResponse” c6 thé tao 10i nhéc lam dau vao ctia md
hinh ngdn ngtt 16n LLM, phdn hoi dwa trén két qua tra vé tir LLM la cac diém c6t 16i d€
dat dugc muc tiéu nay.

HEé thong chathot

Y _[ . . Nhan dang Trich chon Phan loai
\D lPhau doan tir thire thé Pic trung Y dinh
Messenger,
% Webchat,
Nguoi ding -
() Quan Iy hai
S thoai

Kho
trang thai

LLM
Hinh 1. M6 hinh chatbot da ngon ngtt dua trén kién tric don ngon ngir cia RASA.

Mo-dun “LLMResponse” dugc tao ra d€ chatbot tu dong xac dinh ngén ngtt cua
cau hdi tir nguoi dung ma khong yéu cau khai bao loai ngdn ngtt cu thé. Diéu nay giup
chatbot dé dang x4c dinh ngdn ngit ctia cAu hdi va tao phan hoi theo ngdn ngit ctia cau
hoi. Viéc diéu chinh t6 chitc dit liéu huan luyén va di liéu phan héi dé ho tro da ngon
ngt cting dugc cha y dén. Dt liéu da ngon ngtr thu thap bao gom cac bd cau hoi va
cau tra 10i trong nhiéu ngdn ngtr khac nhau, nham dam bao su da dang va dai dién cho
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cac ngodn ngt khac nhau. Biéu nay gitp chatbot hoc cach xtr ly da ngén ngt mot cach
chinh xac va linh hoat, cung cap kha nang twong tac da ngén ngtr dang tin cay.

Nhu vay, cai tién cta chung toi tap trung vao st dung kién triic RASA lam co
sO va bd sung cac thanh phan tuy chinh dé€ xay dung chatbot da ngén ngt ma khong
can trién khai cac chatbot cho riéng tirng ngon ngt. Viéc cai thién di liéu huan luyén
va thém mo-dun “LLMResponse” s€ giap tdng cuong kha nang xtt ly da ngoén ngtt cuia
hé théng NLU va quan ly d6i thoai mdt cach hiéu qua.

3.1. LLMResponse

Mbé-dun “LLMResponse” gom hai thanh phan chinh 1a tao 16i nhac (Prompt
Generation) va Phan hoi tw dong (Automated Feedback). Thanh phan tgo 107 nhdc trong
LLMResponse 1a buéc quan trong khi nhan dau vao la ndi dung phan hoéi tir chatbot
(theo cau triic RASA) sé tao 16i nhac theo cau tric ctia mo hinh ngdn ngi. D&i véi mdi
cau hoi tir nguoi dung, chatbot hoat dong theo ludéng lam viéc cia RASA, dén giai
doan phan hoi nguoi dung sé c6 di liéu vé van ban gdc ndi dung phan hoi va lich st
cudc tro chuyén. Lich st cudc tro chuyén cua nguoi dung va chatbot duwgc stv dung dé
nhan dién ngdn ngi hién tai dang st dung nham huéng dan LLM sinh cau phan hbi
dtng ndi dung va loai ngdn ngtt. Thanh phan thit hai la phan hoi te dong viét lai ham
responses_for_utter_action trong ma nguén RASA d€ xtx ly va tra vé phan hoi cho cau
héi ctia nguodi dung. D3i véi mdi cau héi, ham nay 18y dau vao 1a tao 16i nhac, lich st
hdi thoai va van ban cudi cung cia nguroi dung dé phan loai va phan hoi linh.

3.2. Dit liéu da ngon ngit

Chang t6i dé xuat thay do6i cau truc di liéu st dung trong RASA d€ giup
chatbot hiéu va tra 10i duoc nhiéu ngén ngtr. Cac thay ddi nay tap trung vao viéc
chudn bi d@ liéu huan luyén va cung cap thong tin ngén ngir cho chatbot d€ no6 c6 kha
nang lam viéc v6i nhiéu ngén nglt khac nhau. Duéi day la chi tiét vé cac thay do6i doi
véi 2 ngdn nglt tiéng Anh va tiéng Viét. Tap tin Nlu.yml chtta dt liéu huan luyén cho
md-dun NLU ctia chatbot [17]. Nlu.yml bao gobm cac mau cau hudn luyén cho cac y
dinh cta chatbot va duwoc viét bang hai ngdén ngit 1a tiéng Anh va tiéng Viét. Mdi y
dinh c6 mot danh sach cdc cAu mau trong ting d€ mo ta cac cdch khac nhau ma nguoi
dung c6 thé héi vé cung mot y dinh, nhw vi du trong Bang 1.

Bang 1. Tap tin nlu.yml tiéng Anh.

Tiéng Anh

- intent: faqlatecheckin
examples: |

- is it possible for late check in?
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- late check-in

- will you allow for the late
check in?

Bdng 2. Tap tin nlu.yml mé rong véi tiéng Anh va tiéng Viét.

Tiéng Anh va tiéng Viét

- intent: faqlatecheckin
examples: |
- is it possible for late check in?
- C6 thé nhan phong mudn khéng?
- late check-in
- Nhan phong mudn
- will you allow for the late check in?

- Ban cho phép nhan phong mu6n khong?

Cau trtc dir liéu nay gidp cho viéc bd sung dé dang thém ngdn ngit mdi sau
mdi ¥ dinh (intent). Khi mudn hd tro thém ngdn ngit khac, chi can thém cau mau
twong tmg vao danh sdch mau cua y dinh d6 trong tap tin Nlu.yml. Nhw vay, cic thay
dai trong cdu truc dit liéu trong RASA gitp chatbot hiéu va tra 10i duoc nhiéu ngdn
ngtt, cai thién trai nghiém nguwoi dung, tang ceong kha nang da ngon ngtt ctia chatbot.

4. THUC NGHIEM VA KET QUA

Chung t6i st dung RASA phién ban 3.1 d€ tién hanh cai dat mo hinh dé xuat,
véi di liéu hudn luyén duoc thu thap tit cac trang hdi dap cua khach san, md hinh
ngon ngit 1én LLM ching t6i sit dung la gpt-3.5-turbo ctia OpenAl Dt liéu nay duoc
bién tap lai theo cau triic cia RASA véi 59 y dinh, 8 thuc thé va hon 700 mau cau ngon
nglt tiéng Viét.
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(a) Y dinh (b) Hanh dong

Hinh 2. Danh gid hiéu qua théng qua ma tran nham lan.

Dé tinh chinh m6 hinh tién huén luyén da ngdn ngi cho chatbot ho trg thong
tin khach san trong RASA, chtiing ta stt dung mo hinh ngon ngtt bert-base-multilingual-
cased [18] tir thw vién Hugging Face. Véi tap dit lieu hon 1400 mau, dé tranh hién
tweong qua khop (overfitting) va chua khop (underfitting) khi xay dung mo hinh, ching
toi da st dung ky thuat Leave-One-Out (mot treong hop cta k-Fold cross validation)
d€ to chuic tap hudn luyén va tap kiém tra trong qua trinh huéan luyén, danh gia mé
hinh.

Sau khi hoan thanh qua trinh tinh chinh (fine-tuning) mé hinh, ching toi thu
duwoc mo6 hinh ngon ngr da ngdn ngtr da dwoc tuy chinh danh riéng cho chatbot. Dyra
trén d@ liéu huan luyén ti tap tin nlu.yml, moé hinh da hoc cach hiéu cac yéu cau va
trich xuét théng tin vé khach san tir nguoi dung trong ca hai ngdén ngit tiéng Anh va
tiéng Viét. Ma tran nham 1an y dinh (Intent Confusion Matrix) 1a cong cu quan trong
dé€ danh gia hiéu suat cua kha nang hiéu ngdn ngtr cia chatbot. Ma tran nay thé hién
mutc d§ chinh xac ctia viéc du doan cac y dinh tir cau hoi ngwoi dung.

Nhu mo ta trong Hinh 2a, hang thit i va cft thit j dai dién cho y dinh i va y dinh
j. Gia tri tai vi tri (i, j) cho biét s0 lwong cau hoi ¢d y dinh i dwoc du doan 1a y dinh j. Vi
du, gid tri tai 6 (book_room, book_room) la 40, cd nghia la c¢6 40 cau hoi c6 y dinh
book_room da duwoc du doan duang la y dinh book_room. Gid tri tai 6 (dulex_room_details,
club_suite_details) 1la 1, c6 nghia la ¢6 1 cau hdi c6 y dinh dulex_room_details da bi duw
doan sai thanh y dinh club_suite_details.
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Bdng 3. So sanh két qua du doan ctia mo hinh véi y dinh thuec t€.

Model Accuracy Precision Recall F1-Score

bert-base-multilingual-cased (Tiéng Anh
s A ATiA 0.9884 0.9897  0.9878  0.9883
va Tiéng Viet)

bert-base-multilingual-cased (Tiéng Anh)  0.8563 0.8590  0.8595 0.8563
bert-base-multilingual-cased (Tiéng Viét)  0.8537 0.8550  0.8531  0.8516

D€ danh gia y dinh, can xac dinh xem mo hinh da phan loai y dinh tit nguoi
dung dung hay sai va do lwong do chinh xac cta viéc phan loai nay. Dua trén tap di
liéu kiém tra (test data) cé cac ciu mau chita cac y dinh khac nhau, Bang 3 so sanh két
qua du doan ctia mo hinh véi y dinh thuc t& ctia timng cau mau. Khi két hop ca Tiéng
Anh va Tiéng Viét trong dit liéu hudn luyén, mo hinh ¢6 co hdi ti€p xtc voi nhiéu ngon
ngtr va cau trac cau khac nhau. Diéu nay giup mo hinh hoc dwoc ddc diém va quy luat
phén loai y dinh trong nhiéu tinh huéng khéc nhau, tir d6 cai thién kha nang dy doan.
Thém vao d¢, thong tin tir Tiéng Anh va Tiéng Viét c6 thé b6 sung cho nhau, ddc biét
khi ¢é sy twong dong trong cac y dinh gitta hai ngon ngtr. M6 hinh c6 thé hoc tir div
liéu Tiéng Anh d€ cai thién kha nang du doan ¢ di liéu Tiéng Viét va nguoc lai. Hon
nita, viéc két hop nhiéu ngén ngtt trong dit liéu huan luyén gitp mo6 hinh tranh
overfitting hiéu qua hon bang cach tim hiéu cac biéu d6 phan phdi ctia nhiéu ngdn ngit
khac nhau.

Stt dung cadc do do nhw do chinh xac (accuracy), do phu (recall), do chinh xac
duong tinh (precision) va Fl-score d€ danh gia hiéu sudt cia md hinh trong viéc phan
loai y dinh. M6 hinh ngon nglt bert-base-multilingual-cased da cho thay hiéu suat tot
trong viéc phat hién va hiéu y dinh tit nguoi dung trong ca hai ngén ngtt. Diéu nay cho
thdy tinh linh hoat va kha nidng da ngdn ngit ciia mo hinh, cho phép chatbot hd tro
nguoi dung tir nhiéu ngdén ngtr khac nhau. Thoi gian tién huan luyén mo hinh da duoc
kiém tra va x4c dinh la twong d6i nhanh. Két qua du kién cho mo hinh da dwgc tich
hop vao chatbot la tich cyc va dap tng t6t nhu cau cta nguoi dung. Chatbot ¢6 kha
nang hiéu va phan hoi véi d¢ chinh xac cao véi cac yéu cau dat phong va cung cip
thong tin vé khach san trong ca hai ngdn ngtt. Qua trinh tinh chinh mé hinh tién huan
luyén da ngdn ngtt cho chatbot khach san da dat duwgc nhitng két qua tich cuc. Hiéu
sudt va tinh linh hoat ctia md hinh gitip chatbot hd trg thong tin khach san mot cach
hiéu qua va tuong tdc véi nguodi dung bang nhiéu ngdn ngit, nang cao trdi nghiém
nguoi dung va giap cung cap dich vu tot hon trong linh vuc du lich va khach san.

Sau khi tinh chinh md hinh va huan luyén cac luéng hoi thoai, chiing t6i danh
gia hiéu sudt cia mo hinh trong viéc x ly cac tinh hudng thuc t€ (stories). Diéu nay
thuong duoc thuc hién béng cach st dung tap dir liéu kiém tra gom cac story da dugc
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chuén bi trede d6. Mdi tinh hudng thuec t€ (story) sé bao gom mot loat cac y dinh va
hanh dong duoc du dinh tir nguoi dung va mo hinh sé phan hoi twong ting. Panh gia
story sé giup xac dinh xem mo hinh ¢6 thé dap tng chinh xac cac yéu cau va théng tin
ttr nguoi dung hay khong. Néu c6 bat ky sai sot hodac khong khdp nao trong qua trinh
xt ly, can diéu chinh va cai thién mo hinh va ludng hoi thoai dé€ dam bao chatbot hoat
dong chinh xac va hiéu qua.

Ma tran nham 1an hanh dong (action confusion matrix) thuwong dwoc st dung
dé phan tich sy phan phdi, so khdp gitta cac hanh dong thuc t€ va cadc hanh dong dwoc
du doan bdi chatbot. Viéc theo doi cac hanh dong nay gitip cai thién va t6i wu hoa
tewong tac gitra chatbot va nguoi dung. Nhuw duoc mo ta trong Hinh 2b, action_listen
thé hién rang chatbot dang & trang thai cho doi dau vao tiép theo tir nguoi dung,
khong c6 hanh dong cu thé nao dwgc thyce hién. O (action_listen, action_listen) c6 gia
tri 94 cho thdy rang hanh dong nay da duoc du doan ding 94 Ian trong dit liéu kiém
tra hodc dit liéu danh gid. Véi hanh dong LLMResponse action_detect_language, 0
(action_detect_language, action_detect_language) c6 gia tri 95 thé hién rang hanh dong
action_detect_language da duoc thyc hién 95 lan sau khi nguoi dung nhap van ban va
trude khi hanh dong tiép theo cua chatbot nham gitip chatbot nhan ra dwoc ngdn ngir
cua nguoi dung dang st dung. Hinh 2b ciing cho thay chatbot du doan hanh dong
khong c6 sai 1éch, gid tri khong nam trén duong chéo chinh déu c6 gia tri 0.

5. KET LUAN

Phuong phép trién khai chatbot da ngdn ngtt dua trén kién trac RASA va tién
hudn luyén boi mo6 hinh BERT da gitp tao ra mot chatbot hiéu nhiéu ngdn ngtr. Mo-
dun LLMResponse giup chatbot tir dong nhan dién ngdén ngit ctia cau héi nguoi dung,
ttr d6 dinh tuyén cau hoi dén mo-dun NLU tuong ting. Co sé dit liéu tra 10i da ngon
ngit ddm bao chatbot cung cap thdng tin chinh xac va phan hdi tw nhién trén mdi ngdn
ngtr. Viéc tich hgp mé-dun NLU da ngdn ngir va huan luyén da ngdén nglr gitp chatbot
twong tac hiéu qua va linh hoat trén nhiéu ngdn ngtt, ddp Gtng nhu cau giao ti€p da
ngdn ngit trong cac tng dung thuce t€. Cac nghién cttu trong twong lai, c6 thé tiép tuc
va cai tién mod hinh tién hudn luyén da ngén ngit, bang cach bd sung thém dit liéu
hudn luyén ttr nhiéu nguén va ngdn ngt khac nhau. Diéu nay sé gitp cai thién hiéu
sudt va tinh linh hoat cua chatbot, dap ting duoc nhiéu yéu cau da dang tir nguoi dung
trén toan thé gioi.
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ABSTRACT

The paper presents an improved response adaptability for multilingual chatbots
based on the RASA architecture, the BERT pre-training model, and the LLM large
language model. The objectives are to build a chatbot capable of understanding
intent and identifying language type. In addition, because chatbots can react in a
flexible manner, they can prevent users from repeatedly providing the same
response with the same intent. The approach focuses on two main aspects. First,
deploy a chatbot on a primary language based on RASA. Second, the paper
proposes a method of connection with LLM, generating prompts to obtain flexible
responses in the user's language. The experiment results show that the chatbot can
understand many languages and respond flexibly. Consequently, this multilingual
chatbot may be widely used in practice and meet the needs of multilingual

communication with enhanced adaptability.

Keywords: Chatbot, RASA, LLM, BERT, multilingual.
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