TAP CHI KHOA HOC VA CONG NGHE, Truong Dai hoc Khoa hoc, PH Hué
S6 chuyén san Cong nghé thong tin Tap 21, S6 1B (2022)

KHUNG UNG DUNG KET HOP CHATBOT VA NHAN VIEN
CHAM SOC KHACH HANG TRONG LINH VUC KHACH SAN

V6 Viét Minh Nhat!, Ngd Vin Son?, Nguyén Hitu Liém?

Pai hoc Hué

2Truong Du lich, Pai hoc Hué

3Truong DH Khoa hoc, Pai hoc Hué

*Email: ngovanson@hueuni.edu.vn

Ngay nhdn bai: 21/11/2022; ngay hoan thanh phan bi¢n: 6/12/2022; ngay duyét dang: 20/12/2022
TOM TAT

Tro ly ao (chatbot) dang thu hut nhiéu sy quan tam cta gidi nghién cttu va kinh
doanh. Nhung hau hét cdc khung ting dung chatbot tap trung vao hd tro tuong tac
chatbot - nguoi dung ma chwa chu trong dén viéc két hgp chatbot va nhan vién
chdm séc khach hang. Thuc t€, cac cudc hdi thoai gitra chatbot va nguoi dung
khong phai lic nao cing két thic t6t dep do c6 s¢ nham 1an cta chatbot hodc
chinh chatbot khong thé tra 16i cau hoi ctia khach hang. Trong nhiing truong hop
do6, chatbot can nhén biét tam dung hoat dong tra 101 va kich hoat su can thiép cta
nhan vién cham s6c khach hang. Bai bdo nay dé xudt mot khung ting dung két hop
chatbot va nhan vién cham séc khach hang trong linh vice khach san, trong do
RASA duoc stt dung dé xay dung chatbot, trinh quan ly tin nhan va dich vu web
hd tro tuong tac. Két qua thuc nghiém cho thay khung ting dung dé xuét dat dugc
dd chinh xac hi€éu ngén ngtt tw nhién nhu sau: Accuracy = 96,6%; F1-score = 97%;

va Precision = 97,2%.

Tt khoa: Chatbot, hoc may, khung tng dung, khach san, RASA.

1. MO PAU

Chatbot 1a mét chwong trinh may tinh, c6 thé phan hoi giong nhu mot thuc thé
thong minh khi duoc tro chuyén véi con nguoi thong qua hinh thitc van ban hoac
giong néi; no c6 thé hidu modt hodc nhidu ngdn ngit ciia con ngudi bang xtt Iy ngdn ngi
te nhién [1]. Véi sy bung n6 ctia tng dung cdng nghé thong tin vao hoat dong kinh
doanh du lich, viéc khach hang ti€p can thong tin du lich qua chatbot tro nén pho bién.
Nguoi dung cé thé giao tiép véi chatbot thong qua tuong tac bang giong ndi hoic van
ban. Chatbot c6 thé gitp nguoi dung thuc hién nhiéu yéu cau khac nhau ttr goi dién,
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tim kiém thong tin dén dat vé, ddt phong khach san. Véi tinh nang twong tac va phan
hoi khach hang nhanh chéng 24/7, khach hang c6 thé duoc giai quyét moi van dé bat
ké ngay dém, bat ké dang & qudc gia voi mui gio khac nhau. Khach du lich khong can
tim kiém s& dién thoai hd trg, chd doi, hodc goi lai trong gid lam viéc. Chatbot ¢ thé
giup khach hang thuc hién lénh dat vé may bay, thay doi phong khach san chi can vai
budc don gian trong Messenger hodc Website.

Dé€ cai thién kha nang hiéu ngdn ngir tw nhién, chatbot ngay nay st dung cac ky
thuat tién tién vé xt ly ngdn ngtr ty nhién (Natural Language Processing - NLP), cac ky
thuat hoc sau nhu Deep Reinforcement Learning (DRL) hay Deep Neural Network
(DNN) [10]. Gan day, cong dong xtr ly ngon ngir tw nhién da dat duwoc nhiéu dot pha
trong viéc tich hop ngt canh va cac moé hinh ngén ngt hai chiéu nhue ELMo [9],
OpenAI GPT-2 [12], BERT [5], RoBERTa [6], DistilBERT [13], XLM [2], XLNet [18]. Déc
biét, mo6 hinh BERT la mét tiép can xw ly ngdn ngir ty nhién tiéu biéu véi cac kha nang
dich ngon ngtt, phan loai cau, v.v.

Trong nganh du lich da c6 nhiéu nghién cttu xay dung chatbot, trong d6 da so
xem xét d&i véi timng treong hop dit liéu cu thé bang ngdn ngit tiéng Anh ap dung cho
nganh hang khong [8], dai ly du lich [11], lap k& hoach chuyén di [14], hd tro thong tin
du lich tai diém dén [7][16], dat phong khach san [3], v.v. Cling khong c6 khrfmg dinh
nao vé md hinh hoc may tét nhat cho moi treong hop. Trén mién dir liéu Tiéng Viét,
van dé boc tach tir ghép hién nay da cé nhitng nghién cttu giai quyét né nhu thu vién
UnderTheSea ctia Vu Anh [17], VnCoreNLP [15]. Bén canh d6, cac van dé vé chuan hoa
céc 18i sai chinh ta, viét tit, v.v da anh huwong rat 1on dén do chinh xac ciia mo hinh.

Thuec té, chatbot thay doanh nghiép tuong tac hang tram khach hang dong thoi
thay cho mot nhan vién du lich. Biéu nay rat c6 y nghia khi nhiéu doanh nghiép bi qua
tai mua du lich, bo 16 nhitng khach hang tiém nang. Hé thong thuc hién kich ban da cai
dat sdn, dua ra goi y phit hop tling cd nhan va sé thich nguwoi dung. Chatbot thay nhan
vién tra 10i cau hoi thwong gap, tw dong dat lich, dat chd. Néu chatbot gdp phai mot
van dé ma chwa duoc trang bi dé€ giai quyét, chatbot c6 thé chuyén ngay cho mét nhan
vién dé€ kip thoi xt ly. Vi vay, trong bai bao nay, chiing t6i xay dung mot khung ting
dung Chatbot dya trén hoc may (Machine Learning-Chatbot - ML-Chatbot) va 4p dung
vao Iinh vic khach san.

Déng gdp chinh ctuia bai bdo gom:

— MO hinh ho4 bai toan chatbot da kénh, c6 kha nang phdi hgp chuyén doi gitra
chatbot va nhan vién cham séc khach hang trong khach san dua trén hoc may (ML-
Chatbot), tix d6 ¢ thé ap dung vao nhiéu mién ting dung khac nhau nhw quan café,
nha hang, dat vé truc tuyén, dai ly du lich, v.v..; va

— Tinh chinh m6 hinh ngdén ngt tién hudn luyén nhu BERT, PhoBERT va
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FastText.

— Thiét 1ap cdu hinh hoat dong chatbot va thuc hién danh gia hiéu qua caa mo
hinh ngdn ngit sau tinh chinh nham lam tang nang lwc hiéu tiéng Viét cia ML-Chatbot.

Céc phan tiép theo ctia bai bdo duoc td chirc nhu sau: Phan 2. Céch tiép can xay
dung khung ting dung ML-chatbot. Phan 3. Cai dit thit nghiém ML-chatbot trong linh
vuc khéch san. Phéan 4. Trinh bay két ludn va hudéng phat trién.

2. CACH TIEP CAN XAY DUNG KHUNG UNG DUNG ML-CHATBOT
2.1. M6 hinh chung cta chatbot

Hién nay, c6 nhiéu loai chatbot khac nhau va dwgc phan loai dya trén mot s
tiéu chi nhu: cach thtc twong tac (interaction mode), mién tri thic (knowledge
domain), loai tng dung (chatbot application) va cach tiép can d€ xay dung (design
approache). Tuy nhién, nhin chung, cdu trac caa mét hé trg ly ao gom 3 thanh phan
chinh: (1) Hiéu ngdn ngh tw nhién; (2) Quan ly hoi thoai; (3) Tao ra cau tra 10i tuong
tng voi thong diép dau vao (Hinh 1).

Hiéu ngén ngit - Phan tich

théng diép nguoi ding Thuc hién
> Hanh dong
Y dinh
Yeéu ciu_ ngudi dung > Thu thap
" . théng tin
‘ 9 7 A
Giao dién ,: Qua; 1y hoi
N thoal
nguol Théng tin ' ::
ftng boi canh Ngudn dir liéu
on dix lié

Phan hoi Co so tri thirc

Sinh ngbn ng

A

Web (yéu cau
URL)

Chatbot

Hinh 1. Cau trac chung cia mot tro ly ao [1]

(1) Hiéu ngon ngit ty nhién: Giup hé thdng hiéu rd nhiing gi ma nguodi st dung
dang yéu cau, gom hai chitc ndng sau:

- Xac dinh y dinh ctia ngwroi dung: Muc dich cta chitc nang nay la xac dinh y
dinh cta nguwoi dung thong qua thong diép ma ho dwa vao. Mot sd cach tiép can chinh
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cho viéc xac dinh cht dé nhu d6i sdnh mau, dua trén luat va hoc may. D&i véi cach
ti€p can hoc mdy, bai toan xac dinh chu dé ctia cau van ban cho trudc duwgc xem nhu la
bai todn phan loai van ban, trong dé mdi vin ban dwoc phan vao 16p chu dé tuong
tng. Mot s6 phuong phap hoc may duoc st dung nhuw SVM, Naive Bayes, logistic
regression va cac phuwong phap hoc sau .

- Trich xuat thyce thé: Chirc nang nay c6 nhiém vu trich xuat cac thong tin ngtr
canh thong qua thong diép ctia nguoi dung. Chang han nhu dia diém, thoi gian, thong
tin nguoi dung, v.v.. Nhitng thong tin nay sé gitp hé thong dwa ra cau tra 1loi phu hop
véi tinh hudng cua nguoi dung.

(2) Quan 1y héi thoai: Thanh phan quan ly hdi thoai gitt va cap nhat nglt canh
cua cudc hoi thoai la y dinh hién tai, cac thuc thé dugc xac dinh hodc cac thuc thé bi
thiéu can thiét dé thuc hién cac yéu cau cta nguoi dung. Hon nita, n6 yéu cau thong
tin thiéu, x ly lam rd boi nguoi dung va dat cau hoi tiép theo. Quan ly hoi thoai cling
c6 nhiém vu xac dinh dugc hanh dong ti€p theo dwa vao trang thai hanh dong trudc
dé hay ngtt canh hoi thoai. Cac ngit canh nay phai duoc d6i chi€u trong cac kich ban
dung san da dao tao cho bot. Thanh phéan nay cing dam nhiém viéc 1ay dix liéu tir hé
thong khac qua cac API/Data sources goi trong action.

(2) Tao ra cdu tra loi: Thanh phan nay s€ tao ra cau tra 10i phu hgp dua vao chu
dé va ngtt canh thong diép ctia ngwoi dung. Co 3 cach tiép can chinh:

- Tiép can dya trén mau (Pattern-based approach): Phuong phép nay sé so
khép thong diép dau vao véi mau cau hoi-dap dé dua ra cau tra 1oi twong ting

- Tiép can dua trén truy xuat (Retrieval-based approach): Dua vao chu dé va
ngit canh cta thong diép dau vao, hé thdng sé dua ra cau tra 10i thich hop bang cach
truy van vao co so dit liéu/ co so tri thuc.

- Tiép can dya trén sang tao (Generative-based approach): Pua ra cau tra loi
gan giong cach cua con nguoi nhat. Cu thé, hé thong sé dua ra cau tra 10i dwa vao cac
thong diép dau vao hién tai va trudc d6. Tuy nhién, trén thuce té, cach ti€p can nay gap
kho khan trong viéc xay dung va huan luyén mo hinh vi di liéu hudn luyén can phai
rat 1on d€ co thé dwa ra cau tra 1oi chinh xac.

2.2. Cich tiép can xay dung ML-chatbot

Trong nghién cttu nay chiung t6i xay dung ML-chatbot, mét mé hinh chatbot
dua trén hoc mdy nhung van cho phép nhan vién that tuwong tac véi khach hang ngay
trong cung hoi thoai c6 chatbot (Hinh 2). Do ¢6 sy tham gia ctia nhan vién that nén mo
hinh can thiét k& d€ ghi nhan trang thai hoi thoai gitra chatbot v4i khach hang va trang
thdi gitta nhan vién that véi khach hang. Thanh phan hiéu ngon ngtt tie nhién ctia ML-
chatbot dugc ching toi st dung 1a RASA [13]. RASA la ma nguén mo duoc thiét ké dé
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nguoi dung cé thé phat trién dé dang véi nhiéu kha nang tuy chinh dwoc cung cap,
nhw thém thanh phan tuy chinh linh dong theo truong hop cu thé, thém nhiém vu
hodc thém nhiéu webhook! cho mdt du an. RASA ¢6 hai thanh phan chinh 1a RASA
Core va RASA NLU (Natural Language Understanding). RASA NLU c6 chttc ndng
phan loai y dinh va trich xuat thuee thé (entities). RASA Core duoc sit dung dé quan ly
luéng hoi thoai, phat biéu (utterance) va hanh dong (action). Trén co so nén tang
RASA, ching t6i da mo hinh héa chatbot dya trén hoc may két hop nhéan vién cham
s6c khach hang truc tuyén ap dung cho trueong hop hd tro thong tin khach san nhuw

— Dich vu trie tuyén
Nhién vién /@0

Y Hidu ngon ngit
tw nhién
Y
Messenger, ChatM; Quan Ly héi
[R— = » > | )

Webchat,... hathlanager thoai

Nguoi ding
AgentBot
Sinh ngén ngir

Hinh 2. M6 hinh ML-Chatbot

sau:

Y

Dé€ chen duoc hoi thoai gitra nhan vién va khach hang ltc can thiét, ching toi xay
dung thém hai thanh phan: AgentBot va ChatManager. ChatManager la thanh phan quan
ly hdi thoai chung, tao mdi treong twong tac hdi thoai gitta Nguoi dung véi Nhin vién;
gitta Nguoi diung voi AgentBot. AgentBot gitp ghi nhan trang thai hoat dong cua hoi
thoai; chuyén ddi trang thai khi Nhin vién can thiép vao hoi thoai va tam dung hoat
dong két ndi dén thanh phan hiéu ngdén ngi tw nhién. Ngoai ra, AgentBot sé hd tro két
ndi va thuc hién cac dich vu trye tuyén nhu dat phong, dit mua vé, ...

Trong truong hop hoat dong binh thuwong, AgentBot chuyén thong diép cua
nguoi dung dén thanh phan Hiéu ngon ngir tw nhién d€ xac dinh chu dé; trich xuat cac
thong tin can thiét. Cac thong tin duoc trich xuat tir thong diép dau vao sé duoc thanh
phan quan ly hoi thoai va chuyén sang phan Sinh ngon ngir d€ dwa ra cau tra 10i phu
hop véi thong diép dau vao va duwa ra hanh dong tiép theo tuy vao cau hinh chinh sach
Iyra chon.

1 Webhook (cting c6 thé goi la web callback hay HTTP push API) cho phép ttng dung cung cap
di liéu cho mot ng dung khac trong thoi gian thiee. Khong nhw cac API truyén thong can phai
thdm do mdy chu thuwong xuyén dé biét xem c¢6 su kién méi hay khoéng, véi webhook bat et khi
nao ¢ sy kién méi may chu sé ty ddng thong bao cho may khach duoc biét.
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3. CAI DAT THU NGHIEM KHUNG AI-CHATBOT

Phan duéi day trinh bay mo ta cai dat khung ML-chatbot ap dung cho linh viec
khach san.

3.1. Thiét ké chwong trinh

- Giao tiép v6i nguoi dung ChatManager, AgentBot: Phan giao tiép voi nguoi
dung va AgentBot duoc viét bang ngon ngit PHP, mdy chu &o cai dat hé diéu hanh
Ubuntu 20.04, may chtt web Nginx 1.18.0 ¢6 IP tinh nham hd trg t8t cho qué trinh két
ndi Facebook Messenger, WebChat.

- Xdy dung tdp dir liéu hudn luyén (training data): Tap di liéu duoc sit dung
cho qua trinh hoc mé hinh xac dinh chu dé va thuc thé cua thong diép dau vao. Viéc
thu thap d@ liéu hudn luyén duoc tién hanh nhu sau:

Dt liéu sit dung trong viéc nang cao ndng liec hiéu ngon ngh tiéng Viét cua
ML-chatbot duwoc thu thap tir d liéu hoi dap vé théng tin du lich. Sau d6, chung to6i
bién tap thanh bo dit liéu cau hoi - tra 10i theo tirng chu dé lién quan dén nhu cau can
thiét ctia khach di du lich nhu an, ¢, di lai, thong tin vé cac dia danh v.v. Ngoai ra, dit
liéu cling dwoc thu thap tir cac nhan vién cham séc khach hang truc tuyén tai khach
san Thanh Lich Hu€. Bén canh d¢, ching t6i con thu thap di liéu tit nhitng phan hoi
dap, danh gia va phan hoi cia mot sd website khach san khac. Dya trén d@ liéu da thu
thap, chung toi tién hanh phan tich, trich loc va xay dung tap huan luyén, kich ban hoi
thoai. Pay la phan kha tdn thoi gian vi can xac dinh cac nhém cau hoi giong nhau dé
phan loai va cau tra 10i can duoc thong ké lai theo nhom nham xay dung co s¢ dit liéu
hd tro chatbot truy van tim thong tin. Viéc xay dung co so dir liéu ciing gitip cho qua
trinh cdp nhat di liéu méi va chatbot sé phan biét duwgc dit liéu moi nhat véi di liéu
trude day. Sau khi qua budc tién xtr ly thu cong, dit liéu huan luyén c6 dang nhu hinh
sau:

Dt liéu vé y dinh va cac vi du lién quan dén y dinh:
- intent: book_room_with_num_people
examples: |
- T61i mudn dat phong cho [2]{"entity”: "num_people”, "value”: "2"} nguoi
- T61i mudn dat phong cho [3]{"entity”: "num_people”, "value”: "3"} nguoi
- T61i mudn dat phong cho [5]{ "entity”: "num_people”, "value”: "5"} nguoi
- T6i mudn dat phong cho [6]{ "entity”: "num_people”, "value”: 6"} nguoi

", n

- T61i mudn dat phong cho [10]{"entity”: "num_people”, "value”: "10"} nguoi

- T6i mudn dat phong cho [20]{ "entity”: "num_people”, "value”: "20"} nguoi
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- intent: book_room_with_number
examples: |

n, n

- T6i muon dat [hail{"entity”: "num_rooms”, "value”: "2"} phong

”,on ” o

- T61i mudn dat [bal{ "entity”: "num_rooms”, "value”: "3"} phong

v, on

- T6i muon dat [hai]{"entity”: "num_rooms”, "value”: "2"} phong cho gia dinh

minh
- T6i mudn dat [2]{"entity”: "num_rooms”, "value”: "2"} phong dé'é¢
- Toi mudn [3]{"entity”: "num_rooms”, "value”: "3"} phong
- Toi mudn dat [34]{ "entity”: "num_rooms”, "value”: "34"} phong.
- Toi mudn dat [8]{"entity”: "num_rooms”, "value”: "8”} phong.
Dt liéu vé cau chuyén hoi thoai, kich ban tuong tac gitta khach va chatbot:
stories:
- story: book room
steps:
- intent: greet
- action: utter_greet
- intent: book_room
- action: booking_form
- active_loop: booking_form
- slot_was_set:
- num_rooms: 2
- room_type: "Simple”

Két qua dit liéu sau thu thap bao gdbm hon 700 mau cau phan loai y dinh, 59 y
dinh va 8 thyc thé lién quan dén thong tin co ban vé khach san.

- Thiét 1dp cdu hinh: Thiét 1ap cau hinh la budce can thiét d€ cac thanh phéan phoi
tw dong dé€ tao ra mot mo hinh hoc may. Da&i véi cac hé thdng chatbot sit dung md hinh
hoc may thi cdu hinh nay la phan déng goéi toan bo cac phuong phap xt ly dix liéu dé
tao ra mot md hinh hoc may phtt hop nhat cho mét b di liéu cu thé. Trong bude cau
hinh hoat dong ML-chatbot, chung t6i st dung ba m6 hinh ngén ngit BERT, FastText
va PhoBert véi cac thay ddi cau hinh nham so sanh va danh gia c&u hinh hoat dong tét.
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Véi mo6 hinh Bert, chiing t6i chon bert-base-multilingual-cased? dwoc luu trit trén thw

vién tién hudn luyén Huggingface d€ st dung vdi 12 16p an duoc luan luyén trén 104

ngdn ngt (bao gom tiéng Viét) va phan biét chit Hoa thwong. M6 hinh FastText duoc

phat trién boi Facebook theo phuong phap n-gram (tan suat xuat hién ctia n ki ty lién

ti€p xuat hién trong di liéu), huan luyén trén 157 ngén ngtr. Chung tdi tai xudng thw

vién cc.vi.300.bin® (hon 7GB) tién hudn luyén mo hinh FastText danh cho ngon ngi

tiéng Viét d€ stv dung trong cau hinh hoat dong cia ML-chatbot. Cudi cung, m6 hinh

PhoBert duoc sit dung la phién ban PhoBertBase c6 12 16p an.

Bang 1. Cau hinh tinh chinh mé hinh

C&u hinh M6 hinh Tokenizer Featurizer Phan | Trich xuét
loai thuc thé
Bert-C1E1 bert-base- WordPiece [5] | Theo mo6 hinh | Sklearn CRF
multilingual-cased ngodn ngir
Bert-C1E2 bert-base- WordPiece Theo m6 hinh | Sklearn DIET
multilingual-cased ngdn ngir
Bert-C2E1 bert-base- WordPiece Theo md hinh DIET CRF
multilingual-cased ngodn ngir
Bert-C2E2 bert-base- WordPiece Theo md hinh DIET DIET
multilingual-cased ngdn ngir
FastText-C1E1 FastText UETsegmenter n-gram Sklearn CRF
(cc.vi.300.bin)
FastText-C1E2 FastText UETsegmenter n-gram Sklearn DIET
(cc.vi.300.bin)
FastText-C2E1 FastText UETsegmenter n-gram DIET CRF
(cc.vi.300.bin)
FastText-C2E2 FastText UETsegmenter n-gram DIET DIET
(cc.vi.300.bin)
PhoBertBase- phoBERT-base VnCoreNLP | Theo mo hinh | Sklearn CRF
FT-C1E1 tinh chinh [4] ngon ngie
PhoBertBase- phoBERT-base VnCoreNLP | Theomo hinh | Sklearn DIET
FT-C1E2 tinh chinh ngdn ngi
PhoBertBase- phoBERT-base VnCoreNLP | Theo md hinh DIET CRF
FT-C2E1 tinh chinh ngon ngir
PhoBertBase- phoBERT-base VnCoreNLP | Theo md hinh DIET DIET
FT-C2E2 tinh chinh ngdn ngir

2 https://huggingface.co/bert-base-multilingual-cased

3 https://fasttext.cc/docs/en/crawl-vectors.html

67



https://huggingface.co/bert-base-multilingual-cased
https://fasttext.cc/docs/en/crawl-vectors.html

Khung 1tng dung két hop chatbot va nhin vién chdm soc khdch hang trong linh vwc khdch san

Dai véi mo hinh FastText, bo tach tir UETsegmenter duoc sit dung mac dinh dé
tach tr trong ngén ngt tiéng Viét. Trong khi d6 bert-base-multilingual-cased st dung
phuong phap tach tir WordPiece va trong PhoBert viéc tach tir duoc st dung theo thu
vién VnCoreNLP. Ngoai ra, viéc huidn luyén mo hinh chatbot dwgc thuwc hién trén
RASA phién ban 2.8.21, chay trén may tinh PC (hé diéu hanh Windows 10) v6i cau
hinh 2.7 GHz Intel Core 4 CPU, 8G RAM truedc khi duwa 1én may chu VPS.

3.2. Két qua thwc nghiém
3.2.1. Banh gia mo6 hinh hoc may

Véi tap dit liéu nho hon 700 mau, dé€ tranh hién twong overfitting va
underfitting khi xay dung mo hinh, ching t6i da st dung ky thuat Leave-One-Out
(mot treong hop ctia k-Fold cross validation) d€ t6 chitc tap hudn luyén va tap kiém tra
trong qua trinh hudn luyén, danh gia mo hinh.

Bang 2 so sanh chi sd danh gid véi bai toan phan loai y dinh trong chatbot gitra
m6 hinh PhoBERT hon so véi FastText. Phan tich két qua, ching ta c6 thé két luan rang
PhoBERT hoat dong vuot trdi hon so voi BERT va FastText bd tién huan luyén mo hinh
ngon ngir tiéng Viét. Ngoai ra, két qua cting cho thdy mo hinh PhoBERT va BERT (vdi
cau hinh bert-base-multilingual-cased) hiéu qua hon nhiéu so véi moé hinh FastText.

Bdng 2. So sanh chi s6 danh gia phan loai y dinh

Model Accuracy Precision Recall F1-Score
PhoBertBase-FT-C2E2 0.966 0.972 0.967 0.97
PhoBertBase-FT-C1E1 0.964 0.974 0.964 0.969
PhoBertBase-FT-C1E2 0.964 0.974 0.963 0.969
FastText-C2E2 0.915 0.922 0.916 0.919
PhoBertBase-FT-C2E1 0.915 0.923 0.898 091
Bert-C2E1 0.893 0.899 0.894 0.897
Bert-C2E2 0.862 0.875 0.864 0.87
Bert-C1E2 0.794 0.846 0.784 0.814
Bert-C1E1 0.791 0.845 0.779 0.811
FastText-C2E1 0.726 0.738 0.718 0.728
FastText-C1E1 0.624 0.754 0.595 0.665
FastText-C1E2 0.617 0.76 0.59 0.665

Ma tran nham 1an Hinh 3 cung cap thong tin chi tiét cho ta biét dwoc rang md
hinh PhoBERT lam t6t & dau, sai nhiéu ¢ dau, hay gitta nhitng y dinh nao hay gay
nham 1an. Trong ma tran nham 1an PhoBERT, & y dinh “book_room_now” md hinh duw
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doan dung 10/11, ¢ 1 truong hop dy doan sai bi nham sang y dinh "book_room”.

book_room
book_room_now
book_room_with_num_people
book_room_with_number
cau_truong_tien
club_suite_details

dai_noi

dulex_room_details

faq

faq_ask_bf _timings
faq_ask_cancellation_policy
faq_ask_restaurant
faq_ask_restaurant_timings
faq_query_cancel_reservation
fag_query_check_in
fac_query_check_out
fagbabycot

fagbreakfast

fagicheckilities
faqchildrenage
fagcontactnumber
fagearlycheckin
faglatecheckin

faglatecheckout

True label

faqluggage
fagmeetingroom
fagmodifyreservation
fagnethersairport
fagparking
fagparkingcost
fagpartialcancel
faqpetpolicy
faqreceptiontime
fagrefundable
fagreservaconfirm
fagroomcount
fagsecurity

goodbye

greet
inform_cleaning_time
inform_cleaning_time_right_away
junior_suite_details
near_attraction
nha_nhac_cung_dinh
number_of_rooms_info
schedule_room_cleaning

thankyou

Intent Confusion matrix
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Predicted label

Hinh 3. Ma tran nham 13n phén loai y dinh theo m6 hinh PhoBERT

Tuwong tw, khi xem xét 6 ma tran nham 1an
dinh "book_room_now” md hinh du doan dung 4/11, c6 dén 7 treong hop du doan sai

ctia mo hinh FastText ¢ Hinh 4, y

gom 2 treong hop du doan nham sang y dinh “"book_room” va 5 treong hop nham sang

y dinh “goodbye”. Khi so sanh ma tran nham lan ctia PhoBERT trong Hinh 3 véi

FastText trong Hinh 4, chting ta c6 thé thay rang tong dwong chéo trong ma tran nham

1an ctia FastText thdp hon téng duong chéo ctia PhoBERT. Diéu nay cho thay, FastText
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xuat hién nhiéu truong hop phén loai y dinh sai, bi nham nhiéu y dinh hon so véi
PhoBERT. Tuong tu ma tran nham 1an ctia mé hinh BERTcho thay mo hinh du doan
sai nhiéu treong hop hon so véi PhoBERT sau cai tién. Nhu vay, so sanh ba m6 hinh
FastText, BERT va PhoBERT cai tién, ching toi thay réng PhoBERT hoat dong t6t hon.

book_room

book_room_now
book_room_with_num_people
book_room_with_number
cau_truong_tien
dub_suite_details

dai_noi

dulex_room_details

fag

fac_ask_bf_timings
faq_ask_cancellation_policy
faq_ask_restaurant
faq_ask_restaurant_timings
faq_query_cancel_reservation
faq_query_check_in
faq_query_check_out
fagbabycot

fagbreakfast

faqcheckilities
faqchildrenage
fagcontactnumber
fagearlycheckin
faglatecheckin

faglatecheckout

True label

faqluggage
fagmeetingroom
fagmodifyreservation
fagnethersairport
fagparking
fagparkingcost
fagpartialcancel
fagpetpolicy
fagreceptiontime
fagrefundable
faqreservaconfirm
fagroomcount
fagsecurity

goodbye

greet
inform_cleaning_time
inform_cleaning_time_right_away
junior_suite_details
near_attraction
nha_nhac_cung_dinh
number_of reoms_info
schedule_room_cleaning

thankyou

Predicted label

Hinh 4. Ma tran nham 13n phéan loai y dinh theo mo hinh FastText

ChatManager (Hinh 5) duwoc cai ddt trén may cha ao giap trai

Intent Confusion matrix
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nghiém nhat

quan cho khach hang trén cac kénh — tir mot trang tong quan duy nhat. ChatManager

cho phép tao nhiéu tai khoan Nhan vién, phan nhém lam viéc hiéu qua hon, nhanh
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hon va cdng tac gitta cdc nhan vién ma khong can chuyén déi ting dung tin nhan riéng
cho tirng kénh.

Late-Tree-6 -
@ Khach san Thanh lich Hué Baéng chi tiét

LT

Ban muén dit loal phong nao?

Nov 12, 12-15 PM

Khach san cd phong loai nao

C6, khdch san c6 nha hang. Véi thuc don cda minh, ching tdi c6
gang phan anh nghé thuat lich sir va tinh than cda khu vuc Ian can
caa ching 18i bang cdch cung cap mét cdi nhin thodng qua vé
nhiing gi Iam cho khu vuc caa chung t6i tré nén déc dao.

Nov 12, 1216 PM

Ngd Van Son phan céng chinh minh vao héi thoai nay

Xin chao anh chi, rat tiéc hé théng bot da hiéu nhdm ciu héi cda
anh chi

Hinh 5. Giao dién ChatManager

Chung t6i da thtt nghiém tao website khach san va chén thém ma lénh
javascript da xay dung sn & ChatManager nham tao khung webchat nhanh chéng.

j0 v Sukién v V& chang toi

y Khach san Thanh lich Hué

S Hien tai ching t6i dang ban chut

Xin chao! Minh 12 mét bot hé trg théng
tin khach san Thanh Lich!

T6i muén dit phong

Ban mugdn dit bao nhiéu phong?

A

AgentRSBot

THANH LICH ROYAL BO

DAT PHONG

A

AgentRSBot

[ Gb tin nhan cua ban

Hinh 6. Giao dién webchat

Viéc tinh chinh giao dién co ban cta khung chatbot c6 thé thuc hién trén
Manager.
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4. KET LUAN VA HUONG PHAT TRIEN

Bai bao trinh bay khung ML-chatbot c6 sy ph6i hop gitta nhan vién cham séc
khach hang va chatbot dua trén RASA. Ti€p d6, bai bao da trinh bay minh hoa cai dat
cho mét linh viee hd tro thong tin trong khéch san. Ban cai dat cling cac thong s& duoc
thiét 1ap cho ra két qua kha tot. M6 hinh hiéu ngén ngtt tw nhién c6 d6 chinh xac
khung tng dung dwoc dé xudt la Accuracy = 96,6%; Fl-score = 97%; va Precision =
97,2%

Trén thuec t€, chuwong trinh thtt nghiém cho ra két qua tot khi cau van ban dau
vao 1a mot cau khé day du vé ca phap, khong cé ky tu viét tit nhung chatbot van tra
vé mot s6 két qua khéng dugc nhue mong dot. Ching t6i cling da thir nghiém thanh
cong trong treong hop Nhan vién chdm soc khach hang mudn ngat chatbot d€ thuc
hién teong tac véi khach hang. Hudng phat trién cua chwong trinh can la phai luu tri
hoéi thoai gitta nguoi dung va nhan vién dé€ thuwc hién viéc tinh chinh di liéu huan
luyén, gitp chatbot hoat dong hiéu qua hon.
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A FRAMEWORK OF A COMBINATION OF CHATBOT AND CUSTOMER
SERVICE STAFF IN THE HOSPITALITY INDUSTRY

Vo Viet Minh Nhat?, Ngo Van Son?, Nguyen Huu Liem?
Hue University
25School of Hospitality & Tourism, Hue University
SUniversity of Sciences, Hue University
*Email: ngovanson@hueuni.edu.vn
ABSTRACT

Virtual assistants (chatbots) are attracting much attention from researchers and
businesses. However, most chatbot frameworks focus on supporting chatbot-user
interaction, rather than integrating chatbots with customer service staff. In fact,
conversations between chatbots and users are not always successful due to
misunderstanding about the chatbot or the chatbot’s inability to adequately
respond the customer's inquiries. In those cases, the chatbot needs to recognize the
pause in response and activate the customer service staff's intervention. The paper
proposes a framework that combines intelligent chatbots and customer service staff
in the hotel industry, in which RASA is used to build chatbots, message managers,
and web applications that facilitate interaction. Experimental results show that the
proposed framework achieves the levels of natural language comprehension

accuracy as follows: Accuracy = 96.6%; F1-score = 97%; and Precision = 97.2%.

Keywords: Chatbot, machine learning, framework, hotel, RASA.

74



TAP CHI KHOA HOC VA CONG NGHE, Truong Dai hoc Khoa hoc, PH Hué
S6 chuyén san Cong nghé thong tin Tap 21, S6 1B (2022)

V6 Viét Minh Nhat nhan bang Tién si vé Cong nghé thong tin tai Dai hoc
Québec & Montreal (UQAM), Canada, nam 2007. Hién 6ng la pho gido su

vé Cong nghé thong tin, cong tac tai Dai hoc Hué.

Linh vwc nghién citu: mang chuyén mach géi/chum quang, hé thong /RFID
di dong, phuong phép tinh toan tién hoa, mang no ron nhan tao va thong
minh bay dan.

Ngb Vian Son nhan béng Thac si vé Khoa hoc may tinh tai treong Dai hoc
Khoa hoc Hué, nam 2010. Hién 6ng cdng tac tai truong Du lich - Pai hoc
Hué.

Linh vwc nghién ciru: ti€p thi s6, phat trién web, tng dung di dong, xt ly

ngdn ng ty nhién, chatbot va hé thdng tu van.

Nguyén Hiru Liém nhan Bang Pai hoc chuyén nganh Cong nghé Thong
tin tai treong Pai hoc Pong A, Viét Nam vao nam 2018. Hién ong cong tac
tai Vién thong Gia Lai — chi nhanh Tap doan Buu chinh Vién thong Viét
Nam(VNPT), va la hoc vién chwong trinh Thac s§ Khoa hoc may tinh tai
Pai hoc Khoa hoc, dai hoc Hué ttr nam 2020.

75






