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MO PAU

Ngay nay, cing véi su phat trién ctia khoa hoc k¥ thuat, Chatbot dang duoc tng dung
phé bién va manh mé trong nhiéu linh vuc, tao nén mot con sét cdng nghé khi ¢é nhiéu hang
cdng nghé noi tiéng thé gigi tham gia nhu Google, Facebook, Microsoft, IBM...Theo Grand
View Research, thi truong Chatbot dy kién s& dat khoang 1,25 ty d6 la trén toan cau vao nim
2025. Hon nita, cac chuyén gia du dodn rang thi truong ndy sé ting truong véi toc do ting
truong gop hang nam hon 24%. Dic biét 1a xu hudng chuyén dich phat trién Al chatbot c6
kha nang hoi thoai, xir 1y nhitng twong tac phitc tap hon vi khach hang. O Viét Nam, chatbot
d3 bat dau duoc ap dung & trong mot s6 linh vuc nhu chim soéc khach hang, mua siam truc
tuyén, tra 1o thdng tin ngan hang, y té... Bdi vai linh vuc du lich, khach san chatbot chua
duoc sir dung nhiéu du rang day 1a linh vuc rat phd hop cho cac @ng dung chatbot. Chatbot
c6 thé thay thé con ngudi trong viéc tra 1oi cac cau hoi co tinh lap di 1ap lai, ho trg khach hang
24/7, tiép thi quang céo cho doanh nghiép...

Vé6i mong mudn hiéu sau hon vé chatbot va cac k¥ thuét gitp chatbot tra 1oi cau hoi
xt 1y theo ngon ngit tw nhién (NLP), em quyét dinh chon dé tai “Nghién ciru, xay dung
Chatbot hoi dap thong tin khach san st dung Rasa Framework” lam dé tai ludn vin thac si.
Qua dé tai em mudn nang cao su hiéu biét vé Al Chatbot, NLP (xur Iy ngdén ngit tu nhién) va
nghién ctru kha nang ap dung thuc tién tai Viét Nam.

No6i dung luan van duoc chia ra lam 3 phﬁn nhu sau:

Chuong 1: Gidi thiéu tong quan vé hé théng chatbot, kién trac high-level va céc thanh
phan co ban ctia Al chatbot, mot sé nén tang va img dung ctia chatbot.

Chuong 2: Nghién ctru mot sb ki thuat duoc st dung trong chatbot, tim hiéu vé Rasa
Framework.

Chuong 3: Trinh bay vé qua trinh xdy dung chatbot tra 15i thong tin khach san, thuc

nghiém va danh gia cac két qua.



CHUONG 1: GIOI THIEU TONG QUAN VE CHATBOT

1.1.Khai niém

Theo tir dién Cambridge, chatbot 1a mot mot chuong trinh may tinh dugc thiét ké dé
tro chuyén voi con nguoi, dac biét 1a qua internet.

Chatbot thuong trao d6i v6i ngudi dung qua hinh thirc tin nhin hodc am thanh. Do
dugc thiét ké dé mo phong cach tro chuyén véi con nguoi, cac hé thdng chatbot thudng phai
diéu chinh va thir nghiém lién tyc.

Chatbot thudng duoc str dung trong cac hé théng hoi thoai cho cac muc dich khac nhau
bao gém dich vu khach hang, dinh tuyén yéu cau hodc dé thu thap thong tin. Mac du mdt s6
ung dung chatbot st dung cac phuong phap phan loai tir (word-classification), xt ly ngon
ngit tu nhién (NLP) va tri tué nhan tao (Al), mét sé ing dung khac chi can quét cac tir khoa
chung va tao phan hoi béng cac cum tu phé bién thu duge tir thu vién hodc co s& dit liéu lién
quan.
1.2.Lich st ra doi
1.3.Phéan loai chatbot

Chatbots ¢6 thé duogc phan loai thanh nhiéu loai khac nhau dua trén mot sb tiéu chi.

Cac phan loai ¢6 thé duoc thuc hién dua trén cac ti€u chi sau.

Chatbot/Conversational Agent
Text-Based
M— Interact Mode —-[
Voice-Based
Open Domain
P [
TP Soman Closed Domain
Task-Oriented
| — Goals
Non-Task
Oriented
Rule-Based
— Design Approach
Retrieval-
Based
Generative-
Based

Hinh 1.1: Phan loai Chatbot



- Theo ché @9 twong tac (Interact Mode):

+ Dua trén van ban (Text-Based)

+ Dua trén giong noi (\VVoice-Based)
- Theo mién (Domain):

+ Mién dong/mién cu thé (Closed Domain): Pham vi cuia chatbot chi giai quyét
mot s6 van dé trong pham vi nhét dinh.

+ Mién mé (Open Domain): Loai nay la muc tiéu cua tri tu¢ nhan tao. Mot
chatbot biét moi thtr va c6 thé tra 161 moi van dé.

- Theo muc tiéu (Goals):

+ Cac chatbot hudng nhiém vu (Task-Oriented): dugc thiét ké cho mot nhiém
vu cu thé va duoc thiét 1ap dé co thoi gian ngén cac cudc hoi thoai, thuong la trong
mot mién dong.

+ Céac chatbot khong huéng nhiém vu (Non Task-Oriented): c6 thé moé phong
cudc tro chuyén vaoi mot nguoi va thuong thuc hién chat cho muc dich gidi tri trong
cac mién mo.

- Theo Phuwong phap thiét ké (Design Approach):

+ Dua theo luat (Rule- Based): Loai chatbot nay kha ning rat han ché. Chi c6
kha nang phan hoi chinh x4c nhiing 1énh cu thé ma ta d xac dinh tir trudc hodc ngudi
dung khong duoc phép tity ¥ phan hdi ma phai lya chon cac phan hoi do 1ap trinh vién
tao ra.

+ Dua theo tri tué nhéan tao (AI): Loai niy c6 kha ning “hiéu” ngon ngit. Nghia
1a chatbot khong bi gidi han béi tap cac luat xac dinh tir trudc, ma co thé hiéu & pham
vi rong hon. Tat nhién chatbot van phai duoc “hoc” tir dir liéu c6 sin, nhung no c6 kha
nang “doan” dugc y nghia va ngir cdnh cta nhiing 1énh chua ting gap. Mot kha nang
nira cua chatbot dya trén Al 1a kha nang “hoc thém”.

1.4.Cac thanh phan co bén ciia hé thong chatbot
Budc dau tién trong viéc thiét ké bat ky hé thong ndo 1a chia né thanh cac bo phan cau
thanh theo mdt tiéu chuan dé c6 thé tuan theo cach tiép can phat trién moé dun. Trong hinh

dudi gioi thi€u mot kién trac chatbot chung cua chatbot.
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Hinh 1.2: Kién trac chung cia chatbot

Duéi déy trinh bay chi tiét vé cac thanh phan cta chatbot.
1.4.1. NLU (Hiéu ngén ngii tw nhién)

NLU (Natural Language Understanding - hiéu ngon ngit ty nhién): bao gom viéc xur
1y ngdn ngit tu nhién (NLP) c6 nhiém vu x4&c dinh dugc y dinh cdu hoi (intent classification)
va trich chon thong tin (slots filter).

NLU nham muc dich trich xuat ngit canh (context) va y nghia tir dau vao cua ngudi
dung bang ngdn ngit ty nhién, Ma c6 thé khong c6 cau tric va phan héi mot cach thich hop
theo ¥ dinh cua ngudi ding (user intent). N6 xac dinh muc dich ctia ngudi dung va trich xuét
cac thuc thé (entities) theo mién cu thé. Cu thé hon, mot ¥ dinh dai dién cho mét anh xa giira
nhiing gi nguoi dung no6i va hanh dong (action) nén dugc thuc hién bdi chatbot.

Puc két lai, khi nguoi ding gd mot cdu “What is the meaning of environment?” trong
mot chatbot sit dung tng dung nhan tin nhu Facebook, Slack, WhatsApp, WeChat hoic
Skype. Sau khi chatbot nhan dugc yéu cau cua ngudi ding, thanh phan hiéu ngon ngir ty
nhién s& phan tich né dé suy ra y dinh cia nguoi ding va thong tin lién quan (¥ dinh: dich,
thuc thé: [tir: environment].

1.4.2. DM (Qudn ly hi thoai)

DM (Dialog Management - quan 1y hoi thoai): Thanh phan quan ly ddi thoai giit va
cap nhat ngir canh cia cudc hdi thoai 1a y dinh hi¢n tai, cac thuc thé duoc xéac dinh hodc cac
thuc thé bi thiéu can thiét dé thuc hién cac yéu cau ciia ngudi dung. Hon nita, nd yéu ciu
thong tin thiéu, xr 1y 1am 13 boi nguoi dung va dit cAu hoi tiép theo. Vi du: chatbot co thé

phan hdi cau hoi trén lai bang cau: “Would you like to tell me as well an example sentence



with the word environment?”. Quan 1y hoi thoai cling ¢6 nhiém vu xac dinh dugc hanh dong
(action) tiép theo dya vao trang thai hanh dong trude d6 hay ngit canh hoi thoai.
1.4.3. NLG (Sinh ngén ngii tw nhién)

NLG (Natural Language Generator - Sinh ngon ngi ty nhién): 1a thanh phan sinh ngon
ngtr dua vao chinh sach (policy) va hanh dong dugc xac dinh trong DM thong qua cac tap hoi
thoai.

Khi phan hdi, NLG chuan bi phan hdi gidng ngén ngir tw nhién cho ngudi dung dua
trén ¥ dinh va thong tin ngir canh. Cac cau tra 161 thich hop dugc tao ra boi mét trong cac mo
hinh thiét ké theo luat hodc theo Al.

1.5. Mot s6 nén tang phat trién chatbot

- Dialogflow (https://dialogflow.com/)

- Rasa (https://rasa.com/)

- Wit.ai (https://wit.ai)

- Microsoft Bot Framework (https://dev.botframework.com/)

- Woebot (https://woebot.io/ )

- Chatfuel (https://chatfuel.com/)
1.6.Mét s6 irng dung ciia chatbot

- Thuong mai di¢n tur

- Nha hang va dich vu 4n udng

- Tai chinh va ngén hang

- Phuong tién truyén thong tin tirc

- Y té

- Hang khdng
1.7.Gi6i thi€u chatbot tra 1o thong tin du lich, khach san

- The Cosmopolitan of Las Vegas

- Marriott Hotels

- Hyatt Hotels
1.8.Két luén chwong

Qua cac vi du trén, ta co thé nhan théy bai todn chatbot tra 161 thong tin du lich, khach

san chi can tap trung vao tra 161 cac cau hoi doi thoai lién quan dén mdt mién cu thé xoay


https://dialogflow.com/
https://rasa.com/
https://wit.ai/
https://dev.botframework.com/
https://woebot.io/
https://chatfuel.com/

xung quanh cac théng tin vé khach san, nham cd ging dé dat duoc cac muc tiéu thong tin rat
cu thé. Day 1a bai toan trong mién déng (Closed domain).

Ngoai ra, dui c6 nhiéu nén tang hd trg xiy dung chatbot nhung trong luin vin nay, tac
gia lya chon Rasa framework dé xay dung thuc nghi€ém cong cu chatbot minh hoa véi cac ly
do sau:

- Hién tai hau hét cac nén tang 16n nhu Dialogflow (Google), wit.ai, Microsoft Bot
Framework... do cac hing 16n cung cap, cO nhidu cong cu xdy dung va tich hop thong qua
API nhung cac thuat toan va dir liéu ngudi ding s& luu trén cic nén tang nay, kho 1am chi hé
thong trong khi d6 viéc sir dung ma nguén mé Rasa dé xay dung hé thong Chatbot gilip nim
r0 hon cac cong nghé phia sau chatbot, lam chu dir li¢u va thong tin ngudi dung.

- Rasa thuc sy dé tiép can cho nguoi méi bat dau, ngay ca nguoi khong biét gi vé
chatbot hay NLP ciing c6 thé 1am quen sir dung. Hau hét cong viéc cua ngudi sir dung 1a tip
trung xay dung ndi dung kich ban, kha ning cta chatbot chit khong can thiét phai quan tim
dén cong nghé xay dung.

- Rasa hoat dong kha tdt va manh mé, dic biét trong van dé xac dinh y dinh nguoi dung
(intent) va xac dinh thyc thé (entity).

- M3 nguén cta Rasa 1a ma ngudn mé, do d6 Rasa gitp ta biét chinh xac dugc dang
lam gi v6i chatbot cia minh, tham chi c6 thé tiiy bién chatbot theo mong muén cta ban than,
vi du nhu: tuy bién hanh dong (action), quyét dinh nén tang tin nhin (messenger) cua
chatbot...



CHUONG 2: GIOI THIEU MOT SO KY THUAT SU DUNG
TRONG CHATBOT VA RASA FRAMEWORK

2.1. Mot sb k§ thuit sir dung trong chatbot
2.1.1 Xdc dinh y dinh nguoi dung
Intent: diéu ngudi dung mong mudn chatbot thue hién (hd trg) khi dua ra cau hoi thoai.
Vi du: Khi nguoi dung mubn hoi vé thong tin cac loai phong cta khach san:
Khach san minh c6 nhiing loai phong nao vay ad?
Khach san minh c6 phong don khong?
Khach san minh c6 phong twin khong?
Hoic khi mot ngudi dung hoi “What’s the weather like tomorrow?” thi chatbot can

hiéu duoc v dinh cta ho 13 hoi vé thoi tiét (request weather).

Example Intent Classification Pipeline

What’s the weather like tomorrow?” { “intent”: “request_weather” }

Vectorization Intent Classification

Hinh 2.1 Xac dinh y dinh ngwoi dung
Intent dugc xac dinh s€ quyét dinh cau trac (frame) va kich ban (script) cua doan hoi

thoai tiép theo. Viéc xac dinh y dinh la rat quan trong dbi voi chatbot. Néu chatbot xac dinh
sai intent s& dan dén phan hoi khong thich hop dan dén ngudi dung khong hai long va c6 thé
roi bo hé thong.

Céc budc xac dinh y dinh dua trén hoc may duoc minh hoa nhu hinh dudi.
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) Hinh 2.2: Xéc dinh y dinh dya trén hec may
H¢ thong phan 16p y dinh nguoi dung cdé mét s6 budc co ban:

- Tién xir Iy dir liéu:

Buéc tién xur 1y dit li€u chinh 1a thao tac “lam sach” dir liéu nhu: loai bé cac thong tin

du thira, chuan hoa dit liéu va chuyén cac tir viét sai chinh ta thanh dung chinh ta, chuan hoa
cac tir viét tat... Budc tién xir 1y dit liéu c6 vai tro quan trong trong hé thong chatbot. Néu dir

liéu dau vao co6 xur ly ¢ budc nay thi sé lam tang kha nang nang do chinh xac ciing nhu su

thdng minh cho bot.

Mot s6 ky thuat tién xur 1y:

+ Tach tir (word segmentation): nhu tach cau thanh cac token.
+ Xt 1y cac tir dong nghia

+ Xt 1y tir go sai chinh ta (vi du mang chaamyj)

+ Xur 1y tir viét tat (vi du: gd ip thay vi iphone)

- Trich xuit dic trung:

Tiép dén 1a bude trich xuat dic trung (feature extraction hay feature engineering)

tir nhitng dir liéu da duoc 1am sach. Trong mo hinh hoc may truyén théng (trudc khi

mod hinh hoc siu duoc ap dung rong rii), budc trich xuit dic trung anh hudng 16n dén do
chinh x4c ctia m6 hinh phan 16p. Dé trich xuat dugc nhiing dic trung tét, ching ta can phan
tich dir liéu kh4 ti mi va can ca nhitng tri thirc chuyén gia trong tirng mién tmg dung cu thé.

Day 1a budc biéu dién ngon ngir loai nguoi dudi dang s6 sao cho ¢ nghia va machine c6 thé

hiéu duoc.

Mot s k¥ thuat trich xudt dic trung:
+ Word2Vec
+ One-hot Encoding



+ Bag of Words

+ TD/IDF...

- Huén luyén mé hinh va M6 hinh phén 16p:

Budéc huin luyén mo6 hinh nhan dau vao 1a cac dic trung da duogc trich Xuét va ap dung
cac thuat toan hoc may dé hoc ra mot mé hinh phan 16p. Cac mé hinh phan 16p c6 thé 1a cac
luat phan 16p (néu str dung decision tree) hodc 13 cac vector trong sé twong tng véi cac dic
trung dugc trich xut (nhu trong cic mé hinh logistic regression, SVM, hay mang Neural).

Mot sb k§ thuat phan 16p:

Support Vector Machines (SVM)

Random Forest

Neural Networks (LSTM)...

Sau khi c6 mot mé hinh phan 16p intent, chung ta ¢ thé st dung né dé phan 16p mot
cau hoi thoai méi. Cau hoi thoai nay ciling di qua cac budc tién xir 1y va trich xuét dic trung,
sau d6 md hinh phén 16p s& xac dinh “diém s6” cho tig intent trong tip céc intent va dua ra
intent c6 diém cao nht.

2.1.2 Trich xudt thong tin

Named Entity Recognition (NER): day la tac vu co ban trong linh vyc Xt ly ngén ngir
tu nhién. Vai tro chinh cia tac vu nay la nhan dang cac cum tir trong van ban va phéan loai
ching vao trong cac nhoém da dugc dinh trudc nhu tén nguoi, td chirc, dia diém, thoi gian,
loai san pham, nhan hiéu, ...

Van & vi du dé cap ¢ trén, khi ngudi dung hoi “What’s the weather like tomorrow?”
thi chatbot ngoai can hiéu dugc ¥ dinh ciia ho 13 héi vé thoi tiét, con can xac dinh dugc thuc

thé xac dinh ¢ thoi gian (date) 1a tomorrow (ngay mai) [4].
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Example Intent Classification Pipeline

"What’s the weather like tomorrow?” { “intent”: “request_weather” }
Vectorization Intent Classification
S the
like
( ﬂ \ tomorrow?
A/ Example Entity Extraction Pipeline
"What’s the weather like tomorrow?” { “date”: “tomorrow” }
Tokenizer Entity Extraction

Part of Speech Named Entity
Chunker
Tagger Recognition

Hinh 2.3: Trich xut thong tin thuc thé
Céc loai thyc thé ma chatbot thuong ho tro:

- Vi tri (Location)

- Thoi gian (Datetime)

- S6 (Number)

- Dia chi lién lac (Contact)

- Khoang cach (Distance)

- Khoang thoi gian (Duration)

Céc k¥ thuat thuong duoc st dung:

- Hidden Markov Model

- Maximum Entropy

- Conditional Random Fields — CRFs...
2.1.3 Qudn ly hgi thoai

Trong cac phién trao d6i dai (long conversation) giita ngudi va chatbot, chatbot s& can
ghi nhd nhitng thong tin vé ngit canh (context) hay quan 1y cac trang thai hoi thoai (dialog
state). Van dé quan 1y hoi thoai (dialoge management) khi d6 1a quan trong dé dam bao viéc
trao doi gitra ngudi va mdy 1 thong sudt. Van & vi du vé hoi vé thoi tiét & trén, chatbot can
c6 thong tin vé trang thai hoi thoai, dé c6 thé phan hoi diing thong tin can hoi “It will be sunny

and 20°c”.
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_ Hinh 2.4: Quan ly hji thoai .
Chtrc nang cta thanh phan quan 1y hoi thoai 1a nhan dau vao tir thanh phan NLU, quan

1y cac trang thai hdi thoai (dialogue state), ngir canh hoi thoai (dialogue context),
va truyén dau ra cho thanh phan sinh ngon ngit (Natural Language Generation - NLG).

Trang thai hoi thoai (dialog state) dugc luu lai va dua vao tap luat hoi thoai (dialog
policy) dé quyét dinh hanh dong tiép theo cho cau tra 10i ciia bot trong mét kich ban hoi thoai,
hay hanh déng (action) chi phu thudc vao trang thai (dialog state) trudc cta no.

Hién nay, cac chatbot thuong dung mé hinh may trang thai hiru han (Finite State
Machines — FSM), mé hinh Frame-based (Slot Filling) hoic két hop hai mé hinh nay.
2.1.4 Mé hinh sinh hgi thoai cho chatbot

Ciac chatbot md hinh dua trén quy tic (rule-based): Pay 1a 1a kiéu kién trioc ma hau
hét cac chatbot dau tién da duge xay dung. Ching chon céu trd 161 ciia hé théng dua trén mot
tap hop cac quy tac dugc xac dinh trudce cb dinh, dya trén viée nhan ra dang tr vung cua van
ban dau vao ma khong tao bat ky cau tra 16i van ban méi nao. Kién thirc dugc st dung trong
chatbot dugc con nguoi viét ma bang tay (hard-coded) va dugc sap xép va trinh bay bang cac
mau hoi thoai. Co sé dit liéu quy tic toan dién cho phép chatbot tra 16i nhiu loai dau vao cia
ngudi dung hon. Tuy nhién, loai m6 hinh nay khong manh dbi véi cac 15i chinh ta va ngir

phap trong dau vao clia nguoi ding.
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M6 hinh dwa trén truy xuét (retrieval-based): Mot chit khac biét so véi mé hinh
dwa trén quy tic 13 mé hinh dua trén truy xudt (retrieval-based), cung cép tinh linh hoat hon
vi né truy van va phan tich céac tai nguyén c6 sin bang cach st dung cac APl. Mot chatbot
dwa trén truy xuat 14y mot sb lua chon phan hoi tir mot chi muc truée khi né ap dung phuong
phap matching cho lwa chon phan hoi.

M® hinh séng tao (generative-based): tao ra cau tra 101 theo cach tét hon so c&c mod
hinh con lai, dua trén cac tin nhin hoi thoai cua nguoi dung hién tai va trude do. Céac chatbot
nay gidng con ngudi hon va sir dung cac thuat toan may hoc (machine learning) hoic k¥ thuét
hoc sau (deep learning) nén linh hoat hon. NLG nang cao cho phép du doan kha ning xuat
hién tir ndy dén tir khac va stra cac 16i ngdn ngit, chang han nhu 16i chinh ta. Céc thuat toan
duogc str dung trong NLG nang cao ciing tot hon trong viéc xtr Iy cac tir va biéu thic méi
khong c6 trong cac mau dao tao ban dau.

Phuong phap dua trén Al nay dya trén mot cong cu NLP nang cao dé hd tro ngdn ngir
tir nhién va dap ung yéu cau dya trén cac thuat toan ML va tich hop hé thong dé truy xuét
thong tin dong. Do chinh xé4c ctia chatbot thap hon khi bat dau va tang 1én theo thoi gian.
2.2. Rasa framework
2.2.1. Gidi thiéu

Rasa Open source 1a mot nén tang hoc may dé tao ra cac tro 1y 4o dua trén van ban va
giong noi. Tinh dén 8/2020, Rasa di duoc download hon 3 triéu lan, c6 cong dong dién dan
hon 10.000 thanh vién va trén 450 ngudi dong gbp vao ma ngudn. Cac chirc ning chinh cua
Rasa:

Rasa Open Source 1a mot nén tang c6 kha ning hiéu ngén ngit ty nhién, quan 1y ddi
thoai va tich hgp. Rasa X 1a bo cong cu mién phi duogc st dung dé cai thién cac tro 1y theo
ngit canh dugc xay dung bang Rasa Open Source. Cuing v&i nhau, ching bao gom tt ca cac
tinh nang dé tao ra céc tro 1y va chatbot dya trén van ban va giong noi.

- Hiéu thong diép (Understand messages): bién vin ban dang tu do ¢ bat ky ngdn ngit
nao thanh dir liéu ¢ ciu trac. H) tro don va da y dinh (multiple intents) va ca cac thyuc thé
duogc dao tao trude va tuy chinh (pre-trained and custom entities).

- Duy tri cudc tro chuyén (Hold conversations): ghi nhé ngir canh bang cach sir dung

quan 1y hoi thoai dya trén may hoc.



13

- Hoc tap tuwong tac (Interactive learning): tao dit liéu dao tao bang cach noi chuyén
v6i chatbot cuia ban va cung cap phan hdi khi né méc 15i.

- Két ndi véi cac nén tang nhan tin thuong dung (Connect): tich hop chatbot ciia ban
trén Slack, Facebook, Google Home, ...

- Tich hop cac 1énh goi API (Integrate): sir dung cac hanh dong tiy chinh cia Rasa dé
tuong tac voi cac API va cac hé thong khac.

- Xem va chu thich cudc hoi thoai (View and annotate conversations): loc, gin co va
stra cac cudc tro chuyén dé lién tuc cai thién chatbot cua ban.

Rasa c6 day du cac thanh phan co ban cuia hé thong chatbot bao gdm: NLU (hiéu ngon
ngir tu nhién), Dialogue Management (Quan 1y hdi thoai) va NLG (sinh ngén ngit tw nhién).
2.2.2. Céu tric chwong trinh ciia Rasa

CAu trac ciia mdt chuong trinh ctia Rasa nhu hinh dudi:

Céc thanh phan chinh trong chuong trinh dugc dién giai nhu sau:

init__py mét file tréng gilp python tim thiy hanh dong cua

chatbot
actions.py ma cho cac hanh dong tuy chinh cua chatbot
config.yml <*’ cau hinh NLU va cac mo hinh Core cua chatbot
credentials.yml chi tiét dé két ndi vai cac dich vu khac
data/nlu.md “*’ dir liéu dao tao NLU cua chatbot
data/stories.md *’ cac stories
domain.yml| *’ mién ciia chatbot
endpoints.yml chi tiét dé két ndi véi cac kénh nhu fb messenger

models/<timestamp>.tar.gz  md hinh(model) ban dau caa ban

2.2.3. Intent
Trong Rasa, thuc hién khai bao cac Intent (y dinh nguoi dung) trong domain.yml.
Chéng han mot sd y dinh ctia nguoi dung tuong tac voi chatbot nhu chao hoi, tam biét, tur

chdi, dat phong, ...
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2.2.4. Entity

Trong Rasa, thyc hién khai bao céc Entity (thuc thé) trong domain.yml. Chang han
mot s6 thuc thé nhu s, vi tri, kiéu phong.
2.2.5. Stories

Rasa stories 1a mgt dang dir li€u dao tao dugc stir dung dé dao tao cac mod hinh quan ly
hoi thoai cua Rasa.

Mot story 1 sy trinh bay cudc trd chuyén giita nguoi dung va tro 1y Al duoc chuyén
ddi thanh mot dinh dang cu thé trong d6 thong tin dau vao cua nguoi dung dugc thé hién dudi
dang y dinh (intents) twong tng (va cac thuc thé néu can) trong khi phan hoi ciia chatbot dwgc
thé hién dudi dang tén hanh dong (action) twong Ung.

Mot vi du dao tao cho hé théng ddi thoai Rasa Core duogc goi la mdt cau chuyén. Day
la vi du vé mot doan hoi thoai & dinh dang cau chuyén Rasa:
2.2.6. Actions

Trong khi viét cAc story, ta s& gip hai loai hanh dong: hanh dong phat biéu (utterance
actions) va hanh dong tuy chinh (custom actions). Hanh dong phat bicu l1a cac thong diép
duogc cb dinh (hardcoded) ma bot c6 thé phan hoi. Trong khi d6, cac hanh dong tuy chinh lién
quan dén ma tiy chinh (custom code) duoc thyc thi.
2.2.7. Policies

Trong file config.yml c6 khoa policies ma ta c6 thé sir dung dé tiy chinh cac chinh
sach ma chatbot cia minh sur dung.
2.2.8. Slots

Slots 1a b nhé cua chatbot. Chang hoat dong nhu mot kho Iwu trir khoa-gia tri (key-
value) c6 thé duoc str dung dé luu trir théng tin ma ngudi dung cung cip (vi du: thanh phd
ctia ho) cling nhu théng tin thu thap duoc vé thé gii bén ngoai (vi du: két qua cua mot truy
van co sé dir liéu).
2.3. Két luan chwong

Trong chuong niy luan vin da gidi thiu cac k§ thuat quan trong nhat duoc str dung
trong chatbot, ngoai ra ciing dé cap dén cac thanh phan co ban cua Rasa framework. Day 1a

cac co sO dé ap dung xay dung bai toan chatbot tra 101 thong tin khach san.
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CHUONG 3: XAY DUNG CONG CU HOI PAP THONG TIN
KHACH SAN

3.1. Gidi thi€u bai toan

Trong chuong nay tac gia lya chon bai toan tra 10i thong tin khach san nham cung cap
thdng tin, tu van va hd tro ban hang cho khach san, v6i kha ning hoat dong lién tuc 24/7, hd
trg con ngudi trong viée tra 101 cac cau hoi lién quan dén khach san. Trén co s& nghién ciru
cac cau hoi thudng gip, bai toan tap trung vao mot sd chirc nang chinh cta chatbot nhu sau:

- Chao hoi

- Tam biét

- Thong tin vé cac loai phong khach san

- Théng tin vé cac cau hoi (FAQ) trong khach san

- Thong tin chung cta khach san

- Dat phong
3.1.1. M6 hinh hudn luyén cho chatbot

Trong Rasa, cac messages duoc xir 1y bdi mot chudi cac thanh phan (components). C4c
thanh phan nay duwoc thyc thi lan luwot trong “pipeline” dugc xac dinh trong
file config.yml. Viéc lya chon mét NLU pipeline cho phép ta tuy chinh mo hinh ctia minh va
két hop no trén tap dit liéu caa minh.

Mot pipeline thuong bao gdm ba phan chinh:

- Tokenization:

Tach mdi cau thanh mot danh sach cac tir to (token), mdi cau duoc tach ra thanh mot
danh sach cac tir c6 nghia.

- Featurization:

Ta can quyét dinh xem c6 nén st dung céc thanh phan cung cp tinh ning nhing tir
dugc dao tao trude (pre-trained word embeddings) hay nhiing dugc giam sat (Supervising
Embeddings).

+ Pre-trained Embeddings: phan loai y dinh nguoi dung s€ dua trén cac tap dir liéu
duoc loc trudce, sau d6 dugce str dung dé thé hién tung tur trong thong di€p ngudi dung dudi

dang tir nhung hay biéu dién ngén ngit dudi dang vector.


https://legacy-docs-v1.rasa.com/1.10.12/nlu/choosing-a-pipeline/#tokenization
https://legacy-docs-v1.rasa.com/1.10.12/nlu/choosing-a-pipeline/#featurization
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+ Supervised Embeddings: Vi phuong phap nhing dugc giam sat nay thi ta s€ tu tao
tap dit li€u training riéng cua minh tur dau. Véi viée kho tim ra dugec mo hinh dao tao trude
cho ngdn ngir tiéng Viét, cling vai bai ton trong mot mién linh vuc dong nhu tra 16i thong
tin tin khach san thi né s& dam bao tinh chinh xac hon nhiéu va tranh du thira dit liéu. Do do,
¢ day tac gia lya chon phuong phap nay.

- Entity Recognition / Intent Classification / Response Selectors:

Tuy thudc vao dir ligu, ta co thé chi muén thuc hién phan loai y dinh, nhan dang thyc
thé hodc lya chon phan hdi. Hodc ta c6 thé mudn két hop nhiéu nhiém vy dé. Rasa hd trg mot
sO thanh phan cho mdi nhiém vu. O day tac gia lya chon cac thanh phan nhu sau:

DIETClassifier: DIET (Dual Intent va Entity Transformer) 1 mot kién truc da tac vu
dé phan loai y dinh va nhan dang thuc thé. Kién tric dua trén mot bd chuyén ddi dugc chia
sé cho ca hai nhiém vu. Mot chudi cac nhin thuc thé duoc du doan thong qua mdt 16p gén thé
truong ngau nhién cé diéu kién (Conditional Random Field - CRF) twong tng v4i chudi dau
vao cua tokens.

ResponseSelector: Thanh phan nay cé thé duoc sir dung dé xdy duyng mé hinh truy
xuat phan hoi nham du doan tryc tiép phan hoi cia bot tir mot tap hop cac phan hoi.

3.1.2. Danh gia hi¢u qud cua chatbot

Dudi day 1a mot sé phuong phap danh gia cic mo hinh phan loai cuia Rasa.

+ Accuracy

+ Confusion matrix

+ True/False Positive/Negative

+ Precision / Recall

+ F1- Score
3.2. Xay dung Chuwong trinh
3.2.1. Nguon dir liéu xdy dung

Nguén d@r liéu thyc nghiém, tac gia da thu thap chinh tr bd cau hoi, cau tra 101, 1a
nhiing cau hoi thudng gip ctia mot s6 khach san, ngoai ra c6 tham khao thém mét sé chatbot
facebook fanpage.

Pé 1am giau cho tap dit liéu hudn luyén, tac gia bo sung thém cac cau hoi méi trong
mdi Intent, ddm bao cac Intent quan trong mang tinh hoi dap nhiéu cé it nhat 10 cau hoi, cac

intent khéac cling co t61 thi€u 5 cau hai.


https://legacy-docs-v1.rasa.com/1.10.12/nlu/choosing-a-pipeline/#entity-recognition-intent-classification-response-selectors
https://legacy-docs-v1.rasa.com/1.10.12/nlu/components/#diet-classifier
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3.2.2. Xdy dwng y dinh

Nhiém vu xdy dung cac tp y dinh s& theo nguyén tic 13 nhitng miu cau héi ma ngudi
dung khi ¢6 ¥ dinh d6 hay str dung nhét c6 thé. Can dinh nghia cac ¥ dinh khép véi ngén ngir
tur nhién nhat, trong hé thong nay tac gia dinh nghia 50 y dinh v6i ngudn dit liéu thuc nghiém.
3.2.3. Xdy dung thuc thé

Entities 13 cac thyuc thé thong tin dic trung quan trong duoc trich xuit theo cac ¥ dinh
nguoi dung. Slots 1a cac thong tin dugc trich chon trong cau ndi cia nguoi dung dugc hé
thong luu lai trong bd nhé hé thong dé dung trong cac hanh dong hoidc dé dua ra cac cau trd
161 phu hop theo ngir canh, trdnh viéc phai hdi lai nhiing thong tin ma nguoi dung da cung
cap tir trude. Tac gia xdy dung 2 thyc thé vé vi tri va tén loai phong khach san.

3.2.4. Xay dwng ciu trd loi

Khi ngudi ding dua ra cac cau hoi, yéu cau thi Chatbot phai ¢ nhiém vu dua ra dugc
ciu tra 101 dap ung dugc cac cau hoi va yéu cau do.

Dé tao tinh tu nhién va phu hop vo1 do tudi trong cudc hoi thoai thi ta co thé xay dung
nhiéu tip miu cau tra 101 dé Chatbot lya phu hop véi lta tudi, gidi tinh khi c6 dugc thong tin
vé khach hang hodc néu khong thi s& chon ngau nhién cic miu cau tra 10i dé tao cam giac
khong bi nham chan. Déi véi timg ¥ dinh tac gia xay dung 1-2 ciu tra 151 dua vao bo dit liéu
mau.

3.2.5. Xay dung khung kich bdan

Véi mdi mot y dinh cua ngudi dung thi twong g véi mot tip cac mau cau tra 1oi d
duoc xay dung sin, ta xay dung cac khung kich ban cho Chatbot dya trén viéc sip xép thanh
doan d6i thoai.

3.2.6. Dao tao cho chatbot

Tién hanh train cho mot model st dung NLU data va cac kich ban (stories), moé hinh
duoc dao tao s€ dugc luu dudi dang thu muc /models.
3.2.7. Kiém tra chatbot

Rasa Open Source cho phép ta kiém tra cac cudc hoi thoai tir ddu dén cudi bang cach
chay céc cudc hoi thoai kiém tra dé dam bao réng ca NLU va Core déu dua ra dy doan chinh
X&c.

Pé lam diéu nay, ta can mot sd stories & dinh dang end-to-end, bao gém ca dau ra cla

NLU va van ban géc. Theo mic dinh, Rasa luu cic bai hoi thoai kiém tra vao
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tests/conversation_tests.md. Ta c6 thé kiém tra chatbot ctia minh bang cach chay l1énh: $ rasa
test
3.3. Két qua thuc nghiém
3.3.1. Méi trwong thwc nghiém

Chuong trinh thtr nghiém duogc thiét ké, xay dung va thuc hién trén moi truong hé diéu
hanh Windows véi nén tang framework Rasa 1.10.12, dya trén ngon ngit 1ap trinh python 3.7.
Giao dién nguoi dung st dung nén tang web/tmg dung chat Telegram.
3.3.2. Thiét ké

Hinh dudi diy minh hoa kién tric chung cta bai toan.

Xin chao Lt NLU
\
DM  [«—aH—> API
Xin chao, em cé thé
gilip gi cho anh/chi [« NLG -
a?
Front-End

Hinh 3.1: Kién trac chung ciia h¢ théng

Front-end: sit dung giao di¢én web hoac cac trinh nhédn tin phé bién (Facebook
Messenger/Telegram...). V&i muc ti€éu minh hoa, & day s dung mdt giao dién web va chat
Telegram.

- Mbi khi ¢6 mot nguoi dung guri tin nhin cho chatbot thi ndi dung tin nay s& giri mot
POST request dén webhook duoc sir dung dé lang nghe su kién.

- RASA nhén dién y dinh. Sau khi da thu dugc message ciia nguoi dung thi st dung
RASA dé hiéu duoc ¥ dinh cua ngudi ding cing cac théng tin thuc thé.

- Thong tin nay tiép tuc duoc chuyén dén DM cua Rasa, tai day tuy theo ¥ dinh va
thong tin thuc thé cung voi cac thong tin theo ddi ctia cudce trd chuyén da xay ra cho dén nay,
dé dy doan mot phan tng thich hop.

- NLG sinh ra cau tra 161 dua vao dir li€u tir thanh phén DM theo cac mau cau template
da duoc xay dung trude hodc 1a két qua cua API.

- Gtri tin nhan qua phan hoi tra vé cho nguoi dung.
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3.3.3. Két qud thuwc nghiém

a) Két qua thir nghiém

Két qua danh gia NLU model va Rasa Core cho két qua nhu dudi day.

ask_type_rooms
book_room_now2

faq

faq_baby_age
fag_baby_care
faq_baby_chair
faq_baby_cot
fag_baby_food
faq_baby_play_area
faq_bank
faq_breakfast
faq_breakfast_time
faq_cancellation_policy
faq_check_in_soon

fagq_check i

faq_check_in_time+faq_check_out_time
faq_check_out_late

fag_check_out_time
faq_contact_number
faq_delegation_policy

faq_deposit

faqg_gym

faq_healthcare

True label

fag_hospital
faq_luggage
faq_massage
fag_meeting_room
faq_nearest_airport
faq_parking
faq_parking_cost
faq_people_rooms
faq_pet_policy
faq_reception_time
faq_restaurant
fag_restaurant_time
fag_restaurant_vegetarian
faq_safety_box
faq_smoking_room
faq_swimming_pool
fag_transport
faq_wifi

goodbye

greet

hotel_info

rooms

Intent Confusion matrix
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Hinh 3.2: Intent Confusion matrix

3.1: danh gia trich chon thong tin thy
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Bang 3.2: danh gia mo6 hinh Rasa Core

precision recall fl1-score support
utter_faqg_restaurant_time 1.00 0.64 0.78 11
utter_faq_safety box 1.00 0.75 0.86
utter_fag_bank 1.00 1.00 1.00
utter_rooms 0.80 0.80 0.80
utter_faq_contact_number 1.00 1.00 1.00 10
utter_fag_deposit 1.00 0.67 0.80
utter_ask_type_rooms 0.86 1.00 0.92
utter_faq_hospital 1.00 1.00 1.00
utter_faq_baby food 1.00 1.00 1.00 14
utter_faq_check_out_late 1.00 0.78 0.88
utter_faqg_transport 1.00 0.83 0.91
utter_faq_restaurant 1.00 0.75 0.86
utter_fag_reception_time 0.70 1.00 0.82 14
utter_faq_pet_policy 1.00 1.00 1.00 8
utter_deluxe_details 1.00 1.00 1.00 2
utter_fag_check_in_time 0.71 0.94 0.81 16
utter_faq_massage 1.00 1.00 1.00 13
utter_faq_healthcare 1.00 1.00 1.00 5
utter_hotel_info 0.92 1.00 0.96 11
utter_faq_luggage 1.00 0.90 0.95 10
utter_faq_smoking_room 1.00 1.00 1.00 8
book_room_form?2 1.00 0.95 0.97 37
utter_greet 1.00 1.00 1.00 7
utter_faq_baby age 1.00 0.91 0.95 11
utter_faq_nearest_airport 1.00 1.00 1.00 5
utter_fag_meeting_room 1.00 0.88 0.93 8
utter_fag_baby_chair 1.00 1.00 1.00 8
utter_fag_people_rooms 1.00 1.00 1.00 4
utter_fag_baby play_area 0.89 1.00 0.94 8
action_listen 0.98 1.00 0.99 401
utter_faq_delegation_policy 1.00 1.00 1.00 8
utter_faq_breakfast_time 0.78 0.64 0.70 11
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utter_fag_check_in_soon 1.00 0.57 0.73 14
utter_fag_swimming_pool 1.00 1.00 1.00 5
utter_faq_cancellation_policy | 1.00 1.00 1.00 9
utter_suite_details 1.00 1.00 1.00 2
utter_faq_baby cot 1.00 1.00 1.00 8
utter_family_details 1.00 0.50 0.67 8
utter_faqg_parking 1.00 0.80 0.89 10
utter_faq_check out_time 0.62 0.59 0.61 17
utter_faq_parking_cost 0.73 1.00 0.85 11
utter_faq_breakfast 0.89 1.00 0.94 8
utter faq_restaurant_vegetarian | 1.00 1.00 1.00 7

Tinh chung, két qua test trén tap dit liéu test end-to-end cho do chinh x4c khoang 89%.

Correct: 731/814

F1-Score: 0.906

Precision: 0.926

Accuracy: 0.899

b) Test trén giao dién ngudi dung cudi

Thuc hién thtr nghiém twong tac voi Chatbot voi mat s6 cau cau hoi gﬁn vo1 kich ban
da dao tao cho Chatbot.

3.4. Panh gia

Tur két qua thyc nghiém rat ra mot s6 danh gia nhu sau:

- Xac dinh dung dugc y dinh (intent) c¢6 ¥ nghia quan trong nhat ddi véi chatbot. Poi
v61 bai todn trong mién dong can xac dinh 16 rang cac intent, xay dung tap dir liéu du 16n, gan
nhin va tién hanh training.

- Xay dung dir liéu dao tao, training cho chatbot véi cac kich ban la rat can thiét dé cho
do chinh xac cao cua chatbot.

- Chatbot tmg dung AI c6 kha ning dap tng tot véi cac kich ban dyung sin, va dugc
ddo tao. Doi véi céac kich ban ndm ngoai kich ban dung sin, co thé tang cuong kha nang cho
chatbot bé‘mg cach diéu hudng nguodi dung vé cac cau mic dinh hodc cac dang giao dién menu
lua chon.

- Viée xéac dinh va phan hoi da y dinh c6 thé thyc hién bang viéc két hop cac y dinh.
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- Qua bai toan thuc nghiém co thé thy rang ap dung bai toan Chatbot cho viéc hd trg
tra 16i thong tin khach san 1a kha thi, co tinh thyc tién cao, va hoan toan ap dung dugc ngay
trong thuyec tién.

3.5. Két luén chwong

Trong chuong nay luan van da mo ta cac budc chinh trong xay dung chuong trinh thuc
nghiém tir viéc lya chon nguff)n dir li€u, xay dung y dinh, thuc thé va céc kich ban tra 10i. Két
qua cua viéc huin luyén va test dit liéu cho két qua kha cao trén tap dir licu huin luyén va

test. Hun luyén cang nhiéu dir liéu thi do chinh x4c s& cang cao hon.
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KET LUAN

Pé tai thuc hién nghién ctru mot s6 kién thirc bao gém kién triic va nhiém vu céc thanh
phan chatbot, mét s6 thuat toan co ban ap dung vao viéc xay dung chatbot dé giai quyét cac
bai toan theo hudng tiép can mién dong, cu thé 1a linh vic khach san du lich. Dua vao d6 ta
c6 thé ap dung x4y dung chatbot giai quyét cac bai toan hd trg nguoi dung trong nhiéu linh
vuc thuc té.

Cac van dé ma luan vin da dat dwoc:

- Nghién ctru va tim hiéu, trinh bay mot cach khai quat nhat vé hé théng chatbot, cac
thanh phan, ky thuat duoc 4p dung trong chatbot.

- Tim hiéu lya chon mé hinh chatbot phil hop, tir d6 c6 thé quyét dinh x4y dung bot
theo mo hinh nao, phuwong phap nao phu hop hon cho timg yéu cau bai toan. Cu thé véi bai
toan tra 101 thong tin khach san st dung phuong phap tiép can dang chat vin ban (text-based),
trong mién dong (closed-domain), huéng muc tiéu (task- oriented), thiét ké dwra trén Al.

- Khao sat, nghién cuu, xay dung chatbot thyc nghiém xtr Iy ngoén ngtr tu nhién (NLP)
bang tiéng Viét sir dung Rasa framework. Thtr nghiém va danh gia mé hinh RASA trén bo dit
lidu xay dung cho két qua do chinh xac kha cao (khoang 89%). Chatbot hd tro twong d6i nhiéu
y dinh (50 intents) va ciing da co6 kich ban minh hoa hd trg da y dinh (multi-intent).

- Cai dat va trién khai tmg dung trén mdi trudng hé diéu hanh Windows vdi nén tang
Rasa framework 1.10.12, ngon ngir 1ap trinh python 3.7, st dung chat client dang web hoac
telegram. San pham demo c6 duoc s& lam tién dé cho viéc phat trién, hoan thién san phim
trong thoi gian tdi. San pham ciing cho thdy kha ning xay dung chatbot (mg dung Al trong
cac linh vuc khac 1a hoan toan kha thi.

Mét s6 han ché:

- Chua xay dung duogc da dang hoa cau tra 101

- Chatbot méi chi hd trg dang hoi thoai text, chua hd tro voice.

- Chua c6 kha nang tra 101 cac cau hdi phuec tap.

- Chua xay dung duogc giao dién quan tri dé tu t6 chirc xay dung intent, entity, kich
ban... nham myc dich cung cap cho nhiéu khach san khac nhau.

Pinh hwéng nghién ciru tiép theo:

- Xay dyng thém da dang héa céc ciu tra 1di ngau nhién theo cac y dinh

- Tich hop speech to text va text to speech cho chatbot dé hd trg voice.



24

- Xay dung bot c6 kha nang tra 101 cac cau hoi phuc tap hon.
- Xay dyung giao dién quan tri ty to chirc va quan 1y intent, entity, kich ban... dé hd trg

cho céac khach san ty xdy dung chatbot ctia riéng minh ma khong can hiéu nhiéu vé 1ap trinh.



