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MO PAU

Ngay nay, cing voi su phat trién cua khoa hoc k¥ thuat, Chatbot dang dugc
rng dung phd bién va manh mé trong nhiéu linh vuc, tao nén mot con sbt cdng nghé
khi ¢6 nhiéu hang cong nghé néi tiéng thé giéi tham gia nhu Google, Facebook,
Microsoft, IBM...Theo Grand View Research, thi truong Chatbot du kién s& dat
khoang 1,25 ty db la trén toan cau vao nim 2025. Hon nita, cac chuyén gia du doan
rang thi truong ndy sé ting truong véi toc do tang truong gdp hang nim hon 24%.
Pic biét 1a xu hudng chuyén dich phat trién Al chatbot c6 kha ning hoi thoai, xtr 1y
nhiing tuong tac phirc tap hon véi khach hang. O Viét Nam, chatbot da bat dau duoc
ap dung & trong mot s linh vue nhu cham soc khach hang, mua sam truc tuyén, tra
loi thdng tin ngan hang, y té... Boi véi linh vuc du lich, khéch san chatbot chua duoc
str dung nhiéu di riang day 1a linh vuc rat phi hop cho cac tng dung chatbot. Chatbot
c6 thé thay thé con nguoi trong viéc tra loi cac cau hoi co tinh lap di lap lai, hd tro
khach hang 24/7, tiép thi quang c&o cho doanh nghiép...

Véi mong mudn hiéu sau hon vé chatbot va cac k¥ thuat gitip chatbot tra 1oi
cau hoi xir 1y theo ngdn ngit tw nhién (NLP), em quyét dinh chon d¢é tai “Nghién ciru,
xdy dung Chatbot hoi dap thong tin khach san st dung Rasa Framework” lam dé tai
luan vin thac si. Qua dé tai em mudn nang cao sy hiéu biét vé Al Chatbot, NLP (xt
Iy ngén ngit ty nhién) va nghién ctru kha ning ap dung thuec tién tai Viét Nam.

Noi dung luan vin duge chia ra 1am 3 phan nhu sau:

Chuong 1: Gidi thiéu tong quan vé hé thdng chatbot, kién truc high-level va
cac thanh phan co ban cia Al chatbot, mdt s6 nén tang va tng dung cta chatbot.

Chuong 2: Nghién ctru mot s6 ki thuat duoc st dung trong chatbot, tim hiéu
vé Rasa Framework.

Chuong 3: Trinh bay vé qua trinh x4y dung chatbot tra 15i thong tin khach san,

thue nghiém va danh gia cac két qua.



CHUONG 1: GIOI THIEU TONG QUAN VE CHATBOT

1.1.Khai niém

Theo tir dién Cambridge, chatbot 13 mot mot chwong trinh may tinh duoc thiét
ké dé tro chuyén véi con nguoi, dic biét 13 qua internet [15].

Chatbot thudng trao ddi véi ngudi dung qua hinh thire tin nhin hoic &m thanh.
Do duoc thiét ké dé mo phong cach trd chuyén véi con ngudi, cac hé thong chatbot
thudng phai diéu chinh va thir nghiém lién tuc.

Chatbot thuong duoc sir dung trong cac hé thong hoi thoai cho cac muc dich
khac nhau bao gdm dich vu khach hang, dinh tuyén yéu cau hodc dé thu thap thong
tin. Mic di mot s6 tng dung chatbot sir dung cac phuong phap phén loai tir (word-
classification), xir Iy ngon ngit ty nhién (NLP) va tri tué nhan tao (Al), mot sd tng
dung khéc chi can quét cac tir khoa chung va tao phan hoi bang cac cum tir phd bién
thu dugc tur thu vién hodc co s¢ dir licu lién quan.

Ngay nay, hau hét cic chatbot duoc truy cép truc tuyén thong qua cira s6 popup
cua trang web hodc thong qua céc trg 1y 40 nhu Google Assistant, Amazon Alexa
hoic cac img dung nhin tin nhu Facebook Messenger hoic WeChat...
1.2.Lich s ra doi

Dudi day 1a tom tat lich st ngan gon vé lich sir hinh thanh ciia chatbot [6],
[16]. [17].

1950

Phép thir Turing 1a mot phuong phap dé xac dinh xem mot ¢d may co thé
ching minh tri théng minh ciia n6 giéng véi ndo ngudi hay khong. Néu mot ¢d may
c6 thé tham gia vao mdt cudc hoi thoai véi con nguodi ma khong bi phat hién 1a mot
¢d may, thi n6 da thé hién duoc tri tué cuia con ngudi. Cac phép thir Turing duoc thuc
hién dé xac dinh xem mot chuong trinh may tinh c6 thé phan biét duge may tinh véi
con ngudi trong mot cudce trd chuyén chi ¢6 vian ban thuan tiy hay khong. Bang cach
0 ciu hoi cho ca hai dbi twong thir nghiém, ngudi thdm van sé& cb gang xac dinh d6i

tugng ndo 1a may tinh va doi twong nao 1a con ngudi. My tinh s& vuot qua phép thir
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Turing néu ngudi tham van khong thé noi su khéac biét gitra chu thé con ngudi va may
tinh.

1966

Chatbot dau tién ra doi ndm 1960, tén 1a Eliza, va 1a mot chuong trinh may
tinh ctua Joseph Weizenbaum (Vién Cong ngh¢ Massachusetts, My). Chuong trinh
duoc thiét ké theo cach bat chude cude tro chuyén cta con nguoi. Chatbot Eliza hoat
dong bang cach chuyén cac tir ma ngudi dung di nhap vao may tinh va sau d6 ghép
ndi ching vao danh sach cac céu tra 161 c¢6 kich ban. N6 st dung mot kich ban mo
phong mot nha tam 1y tri li€u. Kich ban dugc ching minh 1a mét tac dong dang ké
dén viéc xur Iy ngdn ngit tu nhién va tri thdng minh nhan tao va 1a mét trong nhitng
chuong trinh dau tién c6 thé vuot qua bai kiém tra Turing.

1972

Parry duoc xdy dung boi bac si tim than ngudi My Kenneth Colby vao nim
1972. Chuong trinh bat chude mot bénh nhan tim than phan liét. N6 1a mot chuong
trinh ngén ngtt tu nhién twong tu nhu suy nghi cia mot ca nhan. Parry hoat dong
thong qua mot hé thong phirc tap cac gia dinh, phan bo va “phan Gmg cam xtic” dugc
kich hoat bang cach thay dbi trong sé duoc gan cho cac dau vao bang 10i néi. Trong
cung nam d6, Parry va Eliza d3 “gap” va “n6i chuyén” v6i nhau tai Hoi nghi Qudc té
vé Truyén thong May tinh & Washington DC. Sau d6, Parry ciing d3 vuot qua mot
phién ban ctua Turing Test.

1981

Puoc phat trién vao nhitng nim 1980 va phat hanh truc tuyén vao nim 1997,
chatbot Jabberwacky duoc thiét ké dé “mé phong trd chuyén cua con nguoi tu nhién
theo cach thu vi va hai huéc”. Muc dich ban dau cta dy an Chatbot J abberwacky 1a
tao ra mot tri tu€ nhan tao c6 kha nang vuot qua cac phép thur Turing. N6 duoc thiét
ké dé bat chudc twong tic ctia con nguoi va thyc hién cac cudc hoi thoai voi ngudi
dung. Muc dich cudi ciing cia chuong trinh 13 chuyén tir mot hé théng dua trén vin
ban sang toan bd hoat dong bang giong néi. Tac gia ciia nd tin rang nod co thé duoc

két hop vao cac vat thé xung quanh nha nhu robot, cic thiét bi thong minh, ... Trong
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khi tat c4 cac chatbot truée d6 dua trén co s& dit liéu tinh dé tra 10i va tro chuyén,
Jabberwacky thu thap cum tir dugc st dung boi nhirng ngudi tham gia tro chuyén voi
n6. N6 tu thém nhiing ciu tra 10 vao co so dit lidu va ty dong phat trién ndi dung cta
riéng minh. Trong nim 2008, Jabberwacky da phat hanh mét phién ban méi va doi
tén thanh Cleverbot.

1992

Puoc tao ra boi Creative Labs vao dau nhirng ndm 1990, Dr SBAITSO Ia tu
viét tit cua Sound Blaster Artificial Intelligent Text to Speech Operator. Dr.
SBAITSO “tro6 chuyén” véi nguoi dung nhu thé no 1a mot nha tAm 1y hoc. Mac du
hau hét cc cau tra 10i cia n6 déu 1a “WHY DO YOU FEEL THAT WAY?” nghia la
“Ban cam thdy nhu thé nao?”. Thay vi bat ky loai twong tac phirc tap, khi d6i mat voi
mot cum tr ma n6é khong thé hiéu duoc, nd thuong tra 161 1a “THAT’S NOT MY
PROBLEM” (D6 khong phai 1a van dé cua toi).

1995

ALICE duoc xay dung trén cung mot ky thuat dugc sur dung dé tao nén ELIZA.
ALICE ban dau duoc sang tao boi Richard Wallace, ra doi vao ngay 23 thang 11 nim
1995. Chuong trinh duoc viét lai bang ngdn ngit Java vao nim 1998. ALICEBOT sur
dung mot luoc dd XML c6 tén AIML (Artificial Intelligence Markup Language-
Ngbén ngit danh dau tri théng minh nhan tao) dé xac dinh cic quy tic trd chuyén
heuristic. Tuy nhién, n6 lai khong thé vuot qua Cac phép thtr Turing.

2001

SmarterChild 1a mot Chatbot c6 sin trén mang AOL Instant Messenger va
Windows Live Messenger (trudc day la MSN Messenger). AOL Instant Messenger
la mdt chuong trinh tin nhén tirc thoi va hién dién do AOL tao ra, st dung giao thirc
nhin tin tirc thoi OSCAR ddc quyén va giao thirc TOC dé cho phép nguoi ding dang
ky giao tiép trong thoi gian thyc. SmarterChild dong vai tro gidi thidu cho viéc truy
cap dir liéu nhanh va cudc tro chuyén dugc ca nhan héa tha vi hon. Hon nira, khi két

hop v&i cac nha mang, chiing trd thanh mot kénh tiép thi hiéu qua va mién phi. Chung
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gitip ngudi ding giao tiép nhanh chong véi hé thong mang bang cach hién thi cac
thong tin ngén gon va&i cac lya chon trén ban phim dién thoai.

2006

IBM Watson dugc tao ra voi muc tiéu vuot 1én va chién théng cac thi sinh
tham du cudc thi Jeopardy! V61 kha nang chay hang tram thuat toan phén tich ngon
ngtr cung mot lac, IBM Watson s¢ hitu mot su thong minh ngdn ngtr ddng ngac nhién.
IBM thiét 1ap cho Watson c6 quyén truy cip vao co s& dir liéu khong 16 vé thong tin.
Watson c6 thé nhanh chong truy cap 200 triéu trang dit liéu, 1am cho né tré thanh mot
may tra 101 cau hoi ly tuong (hodc, trong trudong hop cua Jeopardy, Watson tr¢ thanh
may tao cdu hoi Iy tuong). RS rang, mot hé thng co thé nhanh chong iy thong tin
dua trén dau vao dam thoai ciing c6 thé cung cap nén tang cho viéc tao cac tro 1y ao
manh mé. Hién nay, IBM Watson phuc vu nhu 1a “bd ndo” cho nhiéu chatbots hoat
dong trén nhiéu nganh céng nghiép va linh vyc trén khip thé gisi.

2010-2016

Siri, mot tro 1y ca nhan thong minh, da dugc ra méat dudi dang mot ing dung
iPhone va sau d6 dugc tich hop 14 mot phan caa i0S. Nam 2012, Google ra mat
chatbot Google Now. Nam 2016, Google da gidi thiu trg 1y ca nhan thong minh méi
Google Assistant, 1a mot su tién hoa cua Google Now. Tro Iy ndy c6 thé tham gia d6i
thoai hai chiéu voi ngudi ding. Trudce dé vao nim 2014, Amazon phat hanh Alexa,
Microsoft gidi thiéu Cortana vao 2015. Vi kha nang phan tich va xur 1y ngdn ngir tu
nhién, cac tro Iy a0 nay két nbi voi cac dich vu web dé tra 101 cac cau hoi va dap tng
cac yéu cau cta nguoi dung.

2016- nay

Facebook - mang x3 hoi 16n nhit thé gidi gisi thiéu Messenger Platform. Mot
nén tang than thién hon va cho phép bat ky ai cling c6 thé tao cho minh mét chatbot.
Ngay sau do, cac ing dung chat khac nhu LINE, WhatsApp, Telegram hay Twitter
cling dua ra cac hd tro hoidc cac API cho phép ngudi dung tao cac Chatbot trén ting
dung nhan tin. Nhung WeChat ctia Trung Qudc méi chinh 14 tién phong trong linh

vuc ndy khi cho ra mét Xiaoice - chatbot kha hoan thién tir nim 2013. Trong cudc


http://congdongchatbot.com/tag/ibm-watson
http://congdongchatbot.com/tag/npl
http://congdongchatbot.com/tag/npl
http://congdongchatbot.com/cau-truc-chatbot-messenger/
http://congdongchatbot.com/tag/xiaoice
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dua cua cac nha phat trién chatbots, Facebook dang nim giir thi phan toan cau 16n
nhat vi c6 dén hon 1 ty nguoi st dung tng dung Messenger hang thang. Con riéng &
thi truong Trung Qudc, WeChat lai 1a img dung chat s 1 ma khong ting dung chat
nao cé thé canh tranh ndi.
1.3.Phan loai chatbot

Chatbots c6 thé duoc phan loai thanh nhiéu loai khac nhau dya trén mot sb

tiéu chi. Cac phan loai c6 thé duoc thyc hién dya trén céc tiéu chi sau [7, tr.947-954].

Chatbot/Conversational Agent

Text-Based
e Interact Mode {
Voice-Based

Open Domain
Knowledge Domain —[
G ; Closed Domain

Task-Oriented
Jr— Goals
Non-Task

Oriented

Rule-Based

—— Design Approach
Retrieval-

Based

Generative-
Based

Hinh 1.1: Phéan loai Chatbot [7]
- Theo ché @9 twong tac (Interact Mode):
+ Dua trén van ban (Text-Based)
+ Dua trén giong n6i (Voice-Based)
- Theo mién (Domain):
+ Mién déng/mién cy thé (Closed Domain): Pham vi ctia chatbot chi
giai quyét mot s6 van dé trong pham vi nhét dinh. Vi dy: Khach hang mua 6

t6, tu van khach hang mua bao hiém nhan tho, du bao thoi tiét... Loai nay phd



bién, dit liéu huan luyén trong pham vi nho nén dé huan luyén, do chinh xac
cao.

+ Mién mé (Open Domain): Loai nay 12 myc tiéu cua tri tué nhan tao.
Mot chatbot biét moi thit va c6 thé tra 161 moi van dé. R4t nhiéu chatbot thong
minh dugc tao ra. Tuy nhién tra 161 moi van dé va vuot qua dugc Turing test
thi van chua thé dat téi.

- Theo muc tiéu (Goals):

+ Céc chatbot hudng nhiém vu (Task-Oriented): duogc thiét ké cho mot
nhiém vu cu thé va dugc thiét lap dé c6 thoi gian ngén cac cudc hoi thoai,
thuong 13 trong mot mién déng.

+ Céc chatbot khong hudng nhiém vu (Non Task-Oriented): c6 thé mo
phéng cudc tro chuyén voi mot nguodi va thuong thuc hién chat cho muc dich
giai tri trong cac mién m.

- Theo Phuong phap thiét ké (Design Approach):

+ Dura theo luat (Rule- Based): Loai chatbot nay kha ning rat han ché.
Chi c6 kha nang phan hoi chinh xac nhitng 1énh cy thé ma ta di xac dinh tir
truée hodc nguoi dung khong dugc phép tuy ¥ phan hdi ma phai lya chon cac
phan hoi do 14p trinh vién tao ra. Sy thong minh cta chatbot phu thudc vao
murc do ma ta lap trinh ra chatbot.

+ Dua theo tri tué¢ nhan tao (AI): Loai nay c6 kha ning “hiéu” ngon
ngtr. Nghia la chatbot khong bi gidi han boi tap cac luat xac dinh tu trude, ma
c6 thé hiéu & pham vi rong hon. TAt nhién chatbot van phai duoc “hoc” tur dir
liéu c6 sin, nhung no6 cé kha ning “doan” duoc y nghia va ngit canh ctia nhitng
1€nh chua ting gap. Mot kha ndng nira cua chatbot dya trén Al l1a kha nang
“hoc thém”. Nghia la ta dwa vao cang nhiéu cau huan luyén, xac xuat chatbot
phan hdi ngudi dung chinh xac cang cao. Trong phuong phap nay ¢ thé chia
ra thanh dua trén co sé sang tao (Generative-Based) nhu cac mé hinh theo

trinh ty, tao ra tra 161 phu hop trong cudc tro chuyén hodc dya trén truy xuét
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(Retrieval-Based) dé hoc lya chon cac cau tra 101 tir cudc hoi thoai hién tai tir

mot kho Iuu trir.
1.4.Cac thanh phan co ban ciia hé thong chatbot

Budc dau tién trong viéce thiét ké bat ky hé thong nao 1a chia nd thanh cac bd
phan ciu thanh theo mot tiéu chuan dé c6 thé tuan theo cach tiép can phat trien mo
dun. Trong hinh duéi giéi thiéu mot kién tric chatbot chung cua chatbot [8, tr.373-
383].

Language understanding -
\sar . User message analysis > Action execution
User war eques‘ User intent |
" »| Dialogue
interface € X
Management Information
i retrieval
(rbobile vser) Context information
b
Chatbot ‘
Response generation
’ response ponse g Data sources
Knowledge base
Chatbot Web (URL request)

Hinh 1.2: Kién trdc chung cia chatbot [8]

Dudi dy trinh bay chi tiét vé cac thanh phan cuta chatbot.
1.4.1. NLU (Hiéu ngén ngii tw nhién)

NLU (Natural Language Understanding - hiéu ngén ngit ty nhién): bao gom
viéc xur Iy ngdn ngilr ty nhién (NLP) ¢6 nhiém vy xéc dinh dugc y dinh cau héi (intent
classification) va trich chon thong tin (slots filter).

NLU nhiam muc dich trich xuit ngit canh (context) va y nghia tir dau vao cua
nguoi diung bang ngdn ngit ty nhién, ma c6 thé khong co cdu trac va phan hoi mot
cach thich hop theo y dinh cta ngudi dung (user intent). N6 xac dinh muyc dich cta
ngudi dung va trich xudt cac thuc thé (entities) theo mién cu thé. Cu thé hon, mot y
dinh dai dién cho mdt anh xa giita nhitng gi nguoi dung noéi va hanh dong (action)
nén dugc thuc hién bdi chatbot. Cac hanh dong tuong trng vdi cac budc ma chatbot
s& thuc hién khi cac y dinh cu thé dugc kich hoat bdi cac dau vao cta nguoi dung va

6 thé c6 cac tham sd dé xac dinh thong tin chi tiét vé nd. Phat hién ¥ dinh thuong
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dugc xdy dung duéi dang phén loai cdu, trong d6 cac nhin ¥ dinh don hodc nhiéu y
dinh duoc du doan cho mdi cau.

Thuc thé 1a mot cong cuy dé trich xudt cac gia tri tham s6 tir cac dau vao ngon
nglr tw nhién. Vi dy, hdy xem xét cau “What is the weather in Greece?””. Muc dich
ctia ngudi dung 13 tim hiéu du bao thoi tiét. Gia tri thuc thé 1a Greece (Hy Lap). Do
d6, nguoi dung yéu cau du bao thoi tiét & Hy Lap. Cac thyuc thé c¢6 thé do hé thong
xac dinh hodc do nha phat trién x4c dinh.

Ngit canh 14 cac chudi luu trix ngir canh cua d6i twong ma ngudi ding dang dé
cap hoac noi dén. Vi du, mot nguoi dung co thé tham chiéu dén mot déi tuong da
duogc xac dinh trude do trong cau sau ctia ho. Nguoi dung c6 thé nhap “Switch on the
fan”. O day, ngit canh s& dugc luu 1a fan (cai quat) dé khi nguoi dung noi, “Switch it
off” lam dau vao tiép theo, y dinh “tat” co thé duogc goi trén ngtt canh “quat”.

Puc két lai, khi ngudi dung g6 mot ciu “What is the meaning of
environment?” trong mot chatbot str dung ng dung nhan tin nhu Facebook, Slack,
WhatsApp, WeChat hodc Skype. Sau khi chatbot nhan dugc yéu cau cua ngudi dung,
thanh phan hiéu ngén ngit ty nhién s& phan tich né dé suy ra y dinh ctia ngudi ding
va thong tin lién quan (y dinh: dich, thuc thé: [tir: environment].

1.4.2. DM (Qudn ly hoi thoai)

DM (Dialog Management - quan 1y hoi thoai): Thanh phan quan 1y di thoai
gilr va cap nhat ngir canh cia cudc hoi thoai 1a y dinh hién tai, cac thuc thé duogc xac
dinh hodc cac thuc thé bi thiéu can thiét dé thuc hién cac yéu cau cla nguoi dung.
Hon nita, n6 yéu cau thong tin thiéu, xtr Iy 1am rd boi nguoi dung va dit cau hoi tiép
theo. Vi du: chatbot c6 thé phan hoi 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 ciing
¢6 nhiém vy xac dinh dugc hanh dong (action) tiép theo dua vio trang thai hanh dong
trude d6 hay ngit canh hoi thoai. Cac ngit canh nay phai duoc ddi chiéu trong cac
kich ban dung sén (history) da dao tao cho bot. Thanh phan nay ciing ddm nhiém viéc

liy dir liéu tir hé thong khac qua cic API/Data sources goi trong action.
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1.4.3. NLG (Sinh ngon ngii tw nhién)
NLG (Natural Language Generator - Sinh ngén ngit ty nhién): 1a thanh phan

sinh ngdn nglr dua vao chinh sach (policy) va hanh dong dugc xac dinh trong DM

thong qua céc tap hoi thoai.

Khi phan héi, NLG chuan bi phan hdi gidng ngoén ngit ty nhién cho ngudi

dung dua trén y dinh va thong tin nglr canh. Céc cau tra 101 thich hop duogc tao ra boi

mot trong c&c md hinh thiét ké theo luat hodc theo AL

1.5. Mot so6 nén tiang phat trién chatbot

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

Cung cép boi Google

Trudce day duoc goi 1a Api.ai va rat pho bién rong rai trong cong dong
chatbot.

Cung cip cho nguoi dung nhitng cach méi dé tuong tac v4i san pham
ctia ho bang cach xay dung giao dién dam thoai dya trén giong noi va
van ban hap dan bang Al.

Két nbdi véi ngudi dung trén Google Assistant, Amazon Alexa,
Facebook Messenger va cac nén tang va thiét bi phd bién khac.

C6 kha nang phan tich va hiéu ¥ dinh cua ngudi ding dé gitp ban phan

hoi theo cach hitu ich nhét.

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

Rasa Open Source 1a mot nén tang dé tu dong hoa cac trg 1y dua trén
van ban va giong ndi sir dung hoc may.

Co thé thuc hién cac hanh dong ma bot co thé thuc hién béng ma
Python.

Thay vi mdt loat cac cau 1énh if...else khéc, logic ctua bot dya trén mdt

mo hinh hoc may dugc dao tao trén cac vi du hdi thoai.

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

Puoc Facebook mua lai trong vong 21 thang ké tir khi ra mét, nhom

wit.ai dong gop cho cong cu NLP cua Facebook trong Facebook.


https://dialogflow.com/
https://rasa.com/
https://wit.ai/
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e Wit.ai giup cic nha phat trién dé dang xdy dung cic ung dung va cic
thiét bi ma nguoi dung c6 thé néi chuyén hodc nhén tin toi.

e (o thésir dung wit.ai dé xay dung chatbot, tu dong hoa nha, ...

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

e Duoc cung cap béi Microsoft.

e Microsoft Bot Framework c6 kha ning hiéu ¥ dinh cta nguoi dung

e (C6 thé két hop LUIS dé hiéu ngdn ngi ty nhién, Cortana cho giong noi
va API Bing cho tim kiém.

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

e (C06 thé theo dbi tAm trang ctia nguoi ding

e Giup nguoi dung cam thay t6t hon

e Cung cip cai nhin sau sic bang ciach xem mo hinh tAm trang
e Day nguoi dung lam thé nao dé tich cyc va ning luong cao

- Chatfuel (https://chatfuel.com/ )

e Chatfuel ra doi va1 muc tiéu lam cho viéc xay dung bot tré nén dé dang
v6i bat ky ai.
e Khong can biét ap trinh ciing co thé tao ra chatbot
e Day nén tang hang dau dé xay dung bot trén Facebook Messenger.
1.6.Mot s6 &ng dung ciia chatbot

Duéi dy 1a mot s ing dung dién hinh cta chatbot trong cac linh vire doi song
[19].

Thwong mai dién tir: Thuong mai dién tir bat dau dung chatbot theo nhiéu
cach khac nhau. Thuong hiéu quﬁn a0 H&M da tao mot chatbot trén Kik, dat cau hoi
cho ngudi dung vé phong cach ciia ho va cung cip céac tiry chon anh cho ngudi dung
lwa chon. Véi thong tin nay, bot tao ra mot hd so thoi trang ctia mdi ngudi dung dé
dua ra goi ¥ trang phuc va huéng ngudi ding mua quan do. Chatbot LEGO gilip
ngudi mua hang giai quyét mot van dé khé khin khi chon moén qua phu hop. Ralph
the Gift Bot s& cung cip cac dé xuat qua ting dugc c4 nhan hoa cho tat ca ngudi dung

tryc tiép trong Messenger. Ralph chon dé xuit qua ting dua trén cach ngudi dung tra


https://dev.botframework.com/
https://woebot.io/
https://chatfuel.com/
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101 cac cau hoi trong bot. N6 bit dau bang cach hoi nhimg ciu hoi don gian, nhu dia
diém, tudi ctia ngudi ban mua va ngan sach qua ting. Khi bot ¢6 cac chi tiét ndy, né
cho phép nguoi dung chon chu dé cua san phém ho mudn mua (phiéu luu, du lich,
...). Khi nguoi dung da tim théy mot san phém ho thich, ho s€ nhan dugc mot lién
két tu dong thém san pham vao gid hang cua ho trén trang web Lego, dé ho c6 thé
mua san pham do.

Nha hang va dich vu dn udng: Mot trong nhitng nganh hang thanh coéng va
c6 kinh nghi¢m nhét vé viéc st dung chatbot chinh la nganh dich vu an uéng. Phd
biét nhat chinh 14 cac chudi ctra hang pizza. Domino’s hién nay c6 hon mét nira don
dit hang thong qua cac kénh digital va diéu ndy tao ra loi nhuan khoang 5 ty do la
trong mot ndm. Thuong hi¢u nay ciling chinh 1a nguoi tién phong trong viéc ap dung
cong nghé chatbot trong Facebook Messenger. Chatbot ctia Domino’s dugc két hop
v6i tinh ning Easy Order, cho phép khach hang dat pizza yéu thich chi véi ct nhap
chuot.

Tai chinh va ngan hang: Nhiéu cong ty hién dang nim bat cong nghé khi ho
mudn tai tao lai cach tuong tic v6i khach hang. Chatbot 1a mot trong nhiing cong
nghé ma hang loat cic cong ty trong nganh chay dua dé str dung. Trén thuc té, theo
Samsung, c6 hon 50% cac cong ty dich vu tai chinh, ngan hang lam viéc trong mot
du 4n chatbot. Thong qua chatbot, khach hang c6 thé thuc hién cac thao tac nhu kiém
tra s6 du trong tai khoan, chuyén tién va bao véi ngan hang vé viéc mat thé tin dung,
thé ghi ng nho vao cai tién cong nghé xir i ngdn ngir.

Phwong tién truyén théng tin tirc: Theo mdt nghién ciru duoc cong bd bai
The Pew Research Center, 67% nguoi truéng thanh & My thay tin tirc ctia ho trén cac
phuong tién truyén thong va 20% con lai ¢6 xu hudng ding mang xa hoi dé tim hiéu
nhiing gi dang xdy ra xung quanh trén thé gidi. Vi ly do do6, khong c6 gi ngac nhién
khi céc t6 chirc tin tirc di ching té sy quan tAm trong viéc phat trién chatbot dé dua
céc tin tirc cho cac social messaging platform. Dién hinh 1a CNN, phat trién chatbot
cho Facebook Messenger, Kik va LINE. Thay vi str dung chatbot dé phan phdi cac

tiéu dé hodc lién két dén cac bai bdo, CNN dang tao ra nhirng trai nghiém tuong tac
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méi. Vi du: Trén Facebook Messenger, nguoi ding c6 thé hoi chatbot cia CNN vé
tin tic trén Kik, ho c6 thé tiép can duoc nhiéu thong tin hon qua dinh dang “choose-
your-own-adventure”.

Y té: Mot chatbot vé y té dugc van hanh béi cong ty khoi nghiép vé sirc khoe
k¥ thuat sb HealthTap, ban dau duoc ra mat dudi dang dich vu tap trung vao héi dap
nhung gid ddy duoc goi 1a “Global Health Practice” dau tién trén thé gigi. Thong qua
chatbot HealthTap trén Facebook Messenger, cic ca nhan c6 thé dit cdu hoi vé sirc
khée va nhan cau tra 101 dya trén co s dit li¢u Hoi & Pap rong rai cua HealthTap.

Hang khong: Nguoi dung c6 thé nhan tai liéu chuyén bay ciia minh qua
Messenger, bao gdm xac nhan dit vé, théng bao ding ky, thé 1én may bay, va cap
nhat trang thai chuyén bay. Ngay cang nhiéu hang hang khong st dung chatbot dé
phan hdi cic cau hoi phd bién va theo ddi thong tin co ban vé chuyén bay. Hang
Aeroméxico da tung ra mot chatbot trén Facebook Messenger, va da gitip hang phuc
vu 1.000 khach hang mdi ngay véi chi phi thap hon so véi muic lwong cta hai nhan
vién ciing s& xtr Iy mot khdi lugng yéu cau nhu vay.
1.7.Giéi thi€u chatbot tra 1o thong tin du lich, khach san

Chatbot ngay cang dugc ap dung nhiéu trong linh vuc du lich, khach san. Trén
thuc té, muc dich ciia chatbot 13 h trg cham soc va mé rong quy md quan hé khéch
hang, ting trai nghiém hién c6 cta khach hang. Bang cach nay, doanh nghiép du lich,
khéch san c6 thé tiét kiém duoc nhiéu tién, va d6 1a 1y do tai sao nhiéu doanh nghiép
dang 4p dung cong nghé nay. Dudi day 1a mot sé vi du dién hinh ap dung chatbot
trong linh vuc du lich, khach san [18].

The Cosmopolitan of Las Vegas:

Vao thang 1 nam 2017, The Cosmopolitan of Las Vegas da gidi thiéu Rose,
mot chatbot thong minh, cung cap dich vu khach hang cho khach thong qua tin nhan.
Khéch hang c6 thé nhan tin cho Rose dé nhan ngay cac dé xuat ctia nha hang va quan
bar, ¢ céc tién nghi nhu gbi thém duoc giao dén phong ciia ho, choi trd choi hodc
tham chi nhan cac chuyén tham quan c6 huéng dan xung quanh khu nghi mat, noi

cac nhan vién phuc vuy xtr Iy cac yéu cau duoc gui dé Rose dang sau hau truong. Tat
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ca khach cua khach san dugc gidi thiéu voi Rose b@ing cach nhan thé co chia khoa tai
ban ding ky va dugc khuyén khich hoi Rose bat cir diéu gi trong thoi gian luu tri cia
ho. Hau hét cac khuyén nghi ma Rose cung cip 1a danh cho ndm quén bar va 20 nha
hang ndm trong The Cosmopolitan, noi tit ca khach cua khach san duoc d6i xir nhu
khach VIP va thuong khong phai xép hang chd doi hodc tra thém phi vao cira cho cau
lac bo dém Marquee ndi tiéng ctia minh. Ngoai viéc cung cap cac dé xuat vé nha hang
va quéan bar, Rose cling ¢ thé choi mot vai trd choi

Marriott Hotels:

Thuong hi¢u Marriott International’s Aloft Hotels da gidi thiéu chatbot duogc
goi 12 ChatBotlr; nd c6 sin thong qua tin nhan vin ban cho khach va cho phép ho
thyc hién céac yéu cau dich vu truc tiép tur dién thoai thong minh cua ho - bt ¢t noi
ndo va bt ctt luc nao khi ho ¢ nhu cau.

Khach c6 thé yéu cau ChatBotlr mang d6 vé sinh dén phong cua ho hodc goi
cho ho vao budi sang, dé tra 101 cac cau hoi vé cac tién nghi cua khach san, hoac két
ndi ching véi danh sach nhac cua Aloft Hotels, va tai thém. Céc thanh vién cua
Marriott Rewards trén Facebook Messenger va Slack c6 thé nghién ctru va dit chd
du lich tai hon 4700 khach san, lién két tai khoan Marriott Awards va SPG cua ho,
1én ké hoach cho ky nghi sap t6i ctia ho véi cac bai viét tir tap chi ki thuat sé Marriott
Traveller va trd chuyén tryc tiép voi trung tam lién két khach hang. Bang cach tan
dung cong ngh¢, khach san co thé tdng cuong cd nhan hoa, mo rong sy lya chon va
két n6i v6i khach hang, nang cao cua trai nghiém cta khach.

Hyatt Hotels:

Khach san Hyatt, bat dau sir dung Facebook Messenger vao 2015 dé tra 1oi
cac cau hoi cua khach truy cap, cho phép ho dit phong va kiém tra phong trong, sir
dung nhan vién quan hé khach hang ctia minh dé tro gitp khéch hang.

Hyatt rat quan tam va hgp tac véi Conversocial, mot ddi tac tiép thi cua
Facebook, dé thu nghiém Ung dung nay nhu mot kénh dich vu khach hang méi. Vi
du voi Hyatt, moi nguoi c6 thé dat phong bang ing dung hodc don gian 13 ho c6 thé
tham gia trd chuyén truc tiép véi nhém Hyatt dé dat cau hoi dudi dang mién phi, nhur
diéu gi s& c6 sdn vao cac ngay 18 cu thé hodc vé bat ky vu dii nao dang dién ra bao

gdm cac tién nghi cua khach san.
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Trén Messenger ciing cho phép nhan hoa don giao dich, xac nhén, cap nhat
giao hang va cic thong diép quan trong khac cling nhu cac hanh dong co ban dién ra
trong mot cudc tro chuyén, dugc gui truc tiép dén khach hang goi dién thoai va loai
b6 nhitng ric réi khi ddo qua email hodc ghi nhé mat khau trang web. Chatbot
Messenger dd hd trg Hyatt ting doanh s6, dit phong khach san va giai quyét thic mic
cua khach hang.

1.8. Két luan chwong

Qua céc vi du trén, ta co thé nhan théy bai toan chatbot tra 161 thong tin du
lich, khach san chi can tap trung vao tra 101 cac cau hoi ddi thoai lién quan dén mot
mién cu thé xoay xung quanh céac thong tin vé khach san, nham cb gang dé dat dugc
cac myc tiéu thong tin rat cu thé. DAy 14 bai ton trong mién dong (Closed domain).

Ngoai ra, du c6 nhiéu nén tang hd tro xay dung chatbot nhung trong luan vin
nay, tac gia lya chon Rasa framework dé x4y dung thuc nghi¢m 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 hdng 16n cung cép, c6 nhiéu cong cu xay dyng va tich hop
thong qua API nhung cac thuat toan va dit liéu ngudi dung sé luu trén cac nén tang
nay, kho 1am chi hé thong trong khi d6 viéc sir dung ma ngudn mo Rasa dé xay dung
hé thdng Chatbot gillp nam rd hon cac cong nghé phia sau chatbot, lam chu dit lidu
va thong tin nguoi dung.

- Rasa thyc sy dé tiép can cho ngudi moi bat dau, ngay ca nguoi khong biét gi
vé chatbot hay NLP ciing c¢6 thé 1am quen sir dung. Hau hét cong viéc cua nguoi st
dung 13 tap trung x4y dung ndi dung kich ban, kha ning cua chatbot chir khong can
thiét phai quan tdm dén cong nghé xay dung.

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

- M3 ngudn ciia Rasa 1a mi ngudn mé, do d6 Rasa giup ta biét chinh xac duoc
dang 1am gi voi chatbot ctia minh, tham chi c6 thé tuy bién chatbot theo mong muén
ctia ban than, vi du nhu: tiy bién hanh dong (action), quyét dinh nén tang tin nhin

(messenger) cua chatbot...
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CHUONG 2: GIOI THIEU MOT SO KY THUAT SU DUNG
TRONG CHATBOT VA RASA FRAMEWORK

2.1. Mot s6 ky thuit sir dung trong chatbot
2.1.1 Xdc dinh y dinh ngwoi dung
a. Xac dinh y dinh (intent)
Intent: diéu nguoi dung mong mudn chatbot thyc hién (hd trg) khi dua ra cau
hoi thoai.
Vi du: Khi nguoi dung mudn 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 khéng?
Khach san minh c6 phong twin khong?
Hodc khi mot nguoi dung hoi “What’s the weather like tomorrow?” thi chatbot
can hiéu duoc ¥ dinh cta ho 12 hoi vé thoi tiét (request weather) [4].

Example Intent Classification Pipeline

1at’s the weather like tomorrow?” { “intent”: “request_weather” }

Vectorization Intent Classification

Hinh 2.1 Xac dinh y dinh ngwoi dung [4]
Intent dugc xac dinh s€ quyét dinh cau tric (frame) va kich ban (script) ctia

doan hoi thoai tiép theo. Viéc xac dinh y dinh la rat quan trong ddi vai chatbot. Néu
chatbot xac dinh sai intent s& ddn dén phan hoi khong thich hop dan dén ngudi dung
khong hai long va o thé roi bo hé thong.
b. Céc van dé khi xac dinh y dinh

- Thiéu ngudn dir liéu:

Vi sy phat trién cua cong nghé tri tué nhan tao, cac cong ty Internet 16n da ra
mat chatbot. Do trai nghiém nguoi dung it hon, hiu hét cac nha nghién ctru kho co

duoc vin ban trd chuyén giira nguoi dung va chatbot, dan dén s6 luong vin ban doi
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thoai dugc nghién clru han ché, trong do tré thanh mot van dé 16n phai ddi mat véi
cac nhiém vu phat hién y dinh. Trong qua trinh thuc té phat hién y dinh, co rat it van
ban ¢6 muc dich v6i chi thich va ching rat kho 14y, diéu ndy cling mang lai nhitng
thach thirc d6i v6i nghién ciru va phat trién phat hién y dinh [10].

- Sw bt quy tic trong dién dat ciia ngudi dung:

Trong hé théng chat, muyc dich cta ngudi dung ndi chung duoc dic trung boi
din dat kiéu dang néi théng thudng, ciu ngin va ndi dung rong, diéu nay giy kho
khan cho viéc x4c dinh muc dich ctia nguo1 dung. Vi duy, “t61 mudn tim mét dia diém
an t6i”, muc dich twong ng ctia cau nay la “tim kiém mot nha hang”, vi vay cau véi
¥ dinh thong tyc 1am cho mién chu dé khong rd rang, gay kho khin cho viée x4c dinh
muc dich cia ngudi dung. Hodc v6i cau “toi mudn dit vé”, c¢6 thé dat vé may bay, vé
tau, vé xe buyt ... Do dién dat cta nguoi ding qua rong, may khong thé dua ra phan
hdi cho ngudi dung kip thoi [10].

- Phat hién y dinh ngam:

Véi viéc mé rong lién tuc pham vi img dung cua h¢ théng ddi thoai gilta nguoi
va may, ngay cang co nhiéu cach dé thé hién y dinh. Theo cac loai dién dat, y dinh c6
thé dugc chia vao y dinh 1d rang (explicit intents) va y dinh ngdm dinh (implicit
intents). Y dinh rd rang dé cap dén viéc nguoi dung chi ra rd rang hoic yéu cau ¥
dinh trong ndi dung hoi thoai da bao gdm mién chu dé (topic domain), thé loai ¥ dinh,
... Y dinh ngdm dinh d& cip dén thuc té 13 nguoi dung khong c6 yéu cau muyc dich rd
rang va can phai suy luan ngudi ding c6 ¥ dinh thuc sy bang cach phan tich ¥ dinh.
Chang han “Book a hotel near the People’s Park for one night” va cdu ngadm dinh
“I’m going to Shenzhen for two days next week”. Mac du y dinh cta ho 1a dat phong
khach san, nhung ddi v6i khach hang sau can danh gia va suy doan vé ¥ dinh thuc su
ctia nguoi dung. Do d6, phat hién ¥ dinh ngdm ma khong c¢6 chii dé rd rang 13 rat khé
khan trong nhiém vu phat hién y dinh [10].

- Phat hién da y dinh (Multiple intents detection):

Trong cau hoi thoai con ngudi s& ¢6 nhitng ndi dung véi da y dinh. Vi du néu

ban ndi “xin chao, cho t61 dat phong nhé” thi bot phai xac dinh dugc 2 y dinh “chao
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hoi” va “dat phong” trong cdu nodi nguoi ding. Néu bot ¢ thé hicu va tra 10i duge
cau hoi loai nay sé& giup viéc tuong tac voi bot tré nén tu nhién hon. Lam thé nao dé
phat hién da ¥ dinh ctia nguoi dung trong van ban ngan 1a mot kho khin cta phat hién
y dinh [10].

- Phét hién 15i chinh ta, bé dau...

béi véi tiéng Viét con doi mit véi su nhéap nhﬁng chéng han khi nguo1 dung
0 tiéng Viét khong ddu, nhdm 1an s, x, |, n... hodc gd sai 16i chinh ta ciling s& giy
kho khan 16n cho phat hién y dinh [1].
C. Xac dinh y dinh dya trén hoc may (machine learning)

Cac budc xac dinh y dinh dua trén hoc may dugc minh hoa nhu hinh dudi [1].

Bwéc huan luyén

D{¥ liéu ‘ - - Huén luyén

huén luyén mo hinh

= . Trich xuét
Tién xir ly dac trung l'

Cau dau vao | = = x‘g:]& W) Kétqua |

Bwé&c phan 16p
(xac dinh intent)

’ Hinh 2.2: X4c dinh y dinh dwa trén hoc may [1]

H¢ thong phan 16p y dinh ngudi dung ¢ mot s6 budc co ban:

- Tién xiwr ly dir liéu:

Budc tién xir 1y dit 1i¢u chinh 1a thao tac “lam sach” dit liéu nhu: loai bé cac
thong tin du thira, chuan hoa dit liéu va chuyén cac tir viét sai chinh ta thanh dang
chinh ta, chuan hoa cac tir viét tit... Budc tién xur 1y dit lidu c6 vai tro quan trong
trong hé thong chatbot. Néu dir liéu dau vao cé xir Iy & budc nay thi s& lam ting kha
nang nang do chinh xac ciing nhu sy thong minh cho bot.

Mot s6 k thuat tién xtr 1y:

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

+ X1 1y tir g0 sai chinh ta (vi du mang chaam;j)

+ Xir 1y tir viét tat (vi du: g6 ip thay vi iphone)

- Trich xuét diic trung:

Tiép dén 1a budc trich xuit dic trung (feature extraction hay feature
engineering) tir nhitng dir liéu da duoc 1am sach. Trong md hinh hoc may truyén
théng (trude khi
mo hinh hoc sau dugc ap dung rong rai), budce trich xuét dic trung anh huong 1on dén
d6 chinh x4c ctia mo hinh phan 16p. Dé trich xuat dugc nhitng dic trung tét, chung ta
can phan tich dir liéu kha ti mi va cin ca nhiing tri thirc chuyén gia trong tirng mién
mg dung cu thé. Pay 1a budc biéu dién ngdn ngir loai ngudi dudi dang so sao cho co
nghia va machine (may) c6 thé hiéu duoc.

Mot sb ky thuat trich xuét dic trung:

+ Word2Vec

+ One-hot Encoding

+ Bag of Words

+ TD/IDF...

- Huén luyén mé hinh va Md hinh phan lép:

Budc huin luyén md6 hinh nhén dau vao 1a cac dic trung da dugc trich Xuét va
ap dung cac thuat toan hoc may dé hoc ra mot mo hinh phan 16p. Cac m6 hinh phan
16p c6 thé 1a cac luat phan 16p (néu st dung decision tree) hodc 1 cac vector trong so
tuong (mg voi cac dic trung duoc trich xudt (nhu trong cac mo hinh logistic
regression, SVM, hay mang Neural).

Mot s6 ki thuat phan 16p:

Support Vector Machines (SVM)

Random Forest

Neural Networks (LSTM)...

Sau khi c6 mot mo hinh phan 16p intent, chiing ta c6 thé sir dung n6 dé phan

16p mot cau hoi thoai maoi. Cau hdi thoai nay cling di qua cac budc tien xur 1y va trich
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xuat dic trung, sau d6 mo hinh phan 16p s& xac dinh “diém s6” cho ting intent trong
tap cac intent va dua ra intent c6 diém cao nht.

2.1.2 Trich xudt thong tin

a. Gigi thiéu Trich xuat thdng tin thuc thé (NER)

Named Entity Recognition (NER): day la tac vu co ban trong linh vuc Xt 1y
ngdn nglr tu nhién. Vai tro chinh cda tac vu nay la nhan dang cac cum tur trong van
ban va phan loai ching vao trong cac nhom di duoc dinh truéc nhu tén nguoi, to
chirc, dia diém, thoi gian, loai san phém, nhan hiéu, ...

Van ¢ vi du dé cap ¢ trén, khi ngudi dung hoi “What’s the weather like
tomorrow?” thi chatbot ngoai can hiéu dugc y dinh cta ho 1a hoi vé thoi tiét, con can
xac dinh dugc thyc thé xac dinh & thoi gian (date) 1a tomorrow (ngay mai) [4].

Example Intent Classification Pipeline

'What’s the weather like tomorrow?” { “intent”: “request_weather” }
Vectorization Intent Classification
|n| thnreilie . . . .
A/ Example Entity Extraction Pipeline
Nhat’s the weather like tomorrow?” { “date”: “tomorrow” }
Tokenizer Entity Extraction

Part of Speech Named Entity
Chunker .
Tagger Recognition

Hinh 2.3: Trich xuit théng tin thwc thé [4]
Cac loai thyc thé ma chatbot thuong ho tro:

- Vi tri (Location)

- Thoi gian (Datetime)

- S6 (Number)

- Dia chi lién lac (Contact)

- Khoang cach (Distance)

- Khodang thoi gian (Duration)
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b. Trich xuat théng tin thwc thé dwa trén hoc may

C6 mot s6 phuong phap trich xuét thong tin thuc thé nhu phuong phap tiép

can tir vung (lexicon approach), hé thong dua trén quy tic (rule-based systems), va

phuong phap dua trén hoc may ciing rat pho bién.

Cac hé théng dua trén hoc may hoc cach nhan biét cac thuc thé trong van ban

dua trén cac vi du (examples) trudc ddy ma ching da thay.

Design Time

Training Data Model
(labeled text corpus) Training Run Time

Feature

Extraction | =

Test Data

(text corpus to be
labeled)

Hinh 2.4: Trich xuit thong tin thwc thé dwa trén hoc may
(Nguan: https://docs.microsoft.com/en-us/archive/blogs/machinelearning/machine-
learning-and-text-analytics)
Dé xay dung mot trinh trich xudt thuc thé, chiing ta can cung cdp cho mé hinh

mot khdi lugng 16n dir liéu huan luyén c6 chi thich, dé n6 c6 thé tim hiéu thuc thé 1a

gi. Chang han, néu ta mudn xay dung mdt mo hinh deé trich xuat céc vi tri “locations”,

chung ta cin gin nhan thi cong tén ctia cac thanh phd, qudc gia, dja diém, v.v. Cang

nhiéu vi du duoc gin nhdn, mé hinh s& cang chinh xac. V6i phuong phap nay, mé

hinh tr¢ nén thong minh hon theo tho1 gian khi né hoc héi tir cac vi du moi.

Céc ky thuat thuong dugc st dung:

- Hidden Markov Model

- Maximum Entropy

- Conditional Random Fields — CRFs...

2.1.3 Qudn ly hgi thoai

a. Vai tro caa quan ly hgi thoai


https://docs.microsoft.com/en-us/archive/blogs/machinelearning/machine-learning-and-text-analytics
https://docs.microsoft.com/en-us/archive/blogs/machinelearning/machine-learning-and-text-analytics
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Trong cac phién trao ddi dai (long conversation) giita nguodi va chatbot,
chatbot s& can ghi nhd nhirng thong tin vé ngit canh (context) hay quéan Iy 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 ddi gitta ngudi va may 1a thong sudt [1]. Van & vi
du vé hoi vé thoi tiét & trén, chatbot can c6 thong tin vé trang thai hoi thoai, dé c6 thé

phan hoi ding thong tin can hoi “It will be sunny and 20°C ” [4].

previous
Under The Hood A .
Dialogue Handling Ct‘lon
1
A i AR A 1
What's the weather —]
. like
A i .
&4 SVM !
Intent Recurrent NN :
Entities ;
|
1
1
“It will be sunny 1
and 20°C oty S L e MR e PR !
7 |
¥
updated — after next
“Thanks.” .
fa ’ ED: State o Action
\
&4 I

Hinh‘2.5: Quan ly hgi thoai [4] . ‘
Chtrc nang cua thanh phan quan ly hdi thoai 1a nhan dau vao tir thanh phan

NLU, quan ly céc trang thai hoi thoai (dialogue state), ngt canh hoi thoai (dialogue
context), va truyén dau ra cho thanh phan sinh ngon ngir (Natural Language
Generation - NLG) [1].

Trang thai hoi thoai (dialog state) duogc luu lai va dua vao tap luat hoi thoai
(dialog policy) dé quyét dinh hanh dong tiép theo cho cau tra 10i ctia bot trong mot
kich ban hdi thoai, hay hanh dong (action) chi phu thudc vao trang thai (dialog state)
trudce cua no.

b. Cac mé hinh quan Iy hi thoai phé bién



23

Hién nay, céac chatbot thuong dung mo6 hinh may trang thai hitu han (Finite
State Machines — FSM), md hinh Frame-based (Slot Filling) hoic két hop hai mé
hinh nay [1].

- M6 hinh may trang thai hiru han (Finite-State Machines): Cac FSM dat mot
trinh ty dugc xac dinh trude cac bude dai dién cho trang thai ctia cudc hdi thoai tai
bat ¢t diém nao. Cac FSM 1a phuong phap thiét ké thii cong cia DM. Céc trang thai
ciia FSM tuong tmg véi cac cau hoi ma DM héi ngudi dung. Cac cung ndi gitta cac
trang thai tuong g v4i cac hanh dong cua chatbot s€ thuc hién. Cac hanh dong nay

phu thudc phan héi cua nguoi dung cho cac cau hoi.

What city are you leaving from?

Y
| Where are you going? |

Y
| What date do you want to leave? |

Y
| Is it a one-way trip? |

Yes Mo
Do you want to go from | What date do you want to return?
<FROM= to <TO=> on <DATE=>7 *
v Do you want to go from <FROM= io =TO=
€S on <DATE> returning on <RETURN>?

Yes

Book the flight

Hinh 2.6: M6 hinh may trang thai hitu han (Finite-State Machines) [10] )
- M0 hinh Frame-based (hoac tén khac la Form-based) c6 thé giai quyet van

dé ma mé hinh FSM gip phai. M6 hinh Frame-based dua trén cac frame dinh sin dé
dinh hudng cudc hoi thoai. Moi frame s& bao gém cac thong tin (slot) can dién va cac
cau hoi turong trng ma dialogue manager hoi ngudi dung. M6 hinh nay cho phép nguoi

dung dién thong tin vao nhiéu slot khac nhau trong frame.



24

Slot Question

ORIGIN CITY “From what city are you leaving?”
DESTINATION CITY “Where are you going?”
DEPARTURE TIME “When would you like to leave?”
ARRIVAL TIME “When do you want to arrive?”

Hinh 2.7: M6 hinh Frame-based [10]

2.1.4 Mo hinh sinh hgi thoai cho chatbot

Trén thyc té, c6 c4c loai img dung NLG chinh: NLG dua trén quy tic (rule-
based), dua trén truy xuét (retrieval-based) va dua trén co s sang tao (generative-
based) [8].

CAc chatbot mé hinh dwa trén quy tic (rule-based): Pay 1 14 kiéu kién tric
ma hau hét cac chatbot dau tién da duge xay dung. Chung chon cau tra 161 cua hé
théng dua trén mot tap hop cac quy tac duoc xac dinh trude cb dinh, dya trén viée
nhan ra dang tir vung ciia vin ban dau vao ma khong tao bat ky cau tra 1oi van ban
méi ndo. Kién thirc duge sir dung trong chatbot dugce con nguoi viét mi bang tay
(hard-coded) va duoc sap xép va trinh bay bang cac mau hoi thoai. Co s¢ dit liéu quy
tac toan dién cho phép chatbot tra 101 nhiéu loai ddu vao ctia ngudi dung hon. Tuy
nhién, loai mé hinh nay khéng manh d6i voi cac 16i chinh ta va ngit phap trong dau
vao ctia nguoi dung. Hau hét cac nghién ctru hién c6 vé chatbots dua trén quy tic déu
nghién ctru lya chon phan hdi cho cudc trd chuyén mdt lugt, chi xem xét tin nhén
cudi cung. Trong cac chatbot thdng minh hon, lya chon phan hoi nhiéu luot xem xét
cac phan trude cua cude tro chuyén dé chon phan héi phi hop véi toan bd bdi canh
hoi thoal. Cac hé théng nhu vay chu yéu dua vao cac quy tic, diéu nay khién ching
kém linh hoat hon NLG nang cao.

Cach tiép can dua trén quy tic, théng thuong con duoc goi 13 cach tiép can
theo hudng menu (menu-driven), trong d6 cac hanh dong dugc thuc hién bang menu.
Chatbot ¢ ging hiéu cau hoi ngudi dung va sau d6 trinh bay mot menu dé chon hanh
dong tiép theo. Danh sach nay dam bao backend biét hoat dong chinh x4c nio can

duogc thuc hién dé thuc hién yéu cau [12].
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wil Vodafone IN =

157 PM 793 76% -

& webchat.botframework.com (&

DMN

Hey Welcome! | am the DMN.

Enter your choice(1,2,3.4)

1.Single supporting

2.Two supporting
3.Yes or No

4.Counting

Al

Hinh 2.8: Mot chatbot huéng menu ]
Bang 2.1: Uu va nhugc diém cia chatbot dua trén quy tac [12]

Uu diém

Nhuoc diém

- Po chinh xé4c cta phan hoi dugc xac
nhan boi thiét ké.

- Dua trén heuristics chr khong phai
NLP phirc tap, dé& hiéu va dé thyc hién.
- D& mé rong sang cidc muc menu moi

ma khong phai dao tao lai core

- Chtrc nang dugc gio1 han trong cac ma
1énh.

- Viéc hoan thanh gdm hai budc: hiéu
bbi canh va dua menu 1én. Sau d6 nhap
vao menu, thuc hién yéu cau.

- N6 cung cap han ché cac cudc tro
chuyén theo ngén ngtr ty nhién bdi vi
chatbot khong hiéu cac tinh hudng

khong dugc viét ma Iénh.

Mo hinh dua trén truy xuit (retrieval-based): Mot chut khac biét so voi mo

hinh dua trén quy tic 1a mé hinh dya trén truy xuét (retrieval-based), cung cép tinh
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linh hoat hon vi né truy vn va phén tich cic tai nguyén co sin bang cach sir dung
cac API. Mot chatbot dua trén truy Xuét léy mot s6 lua chon phan hi tir mot chi muc
truée khi né ap dung phuong phap matching cho lya chon phan hoi.

M® hinh séng tao (generative-based): tao ra cu tra 10 theo cach tét hon so
cac mo hinh con lai, dua trén cac tin nhan hoi thoai caa nguoi dung hién tai va trudce
d6. Cac chatbot ndy giéng con ngudi hon va sir dung cac thuét toan may hoc (machine
learning) hodc k¥ thuat hoc sau (deep learning) nén linh hoat hon. NLG néng cao cho
phép du doan kha ning xuat hién tir ndy dén tir khac va stra cac 151 ngdn ngit, ching
han nhu 16i chinh ta. Céc thuat todn duoc str dung trong NLG nang cao ciing tdt hon
trong viéc xtr Iy cac tir va bicu thirc méi khong cé trong cac mau dao tao ban dau.

Phuong phap dua trén Al ndy dua trén mot cong cu NLP nang cao dé hd tro
ngdn ngit ty nhién va dap ung yéu cau dua trén cic thuat toan ML va tich hop hé
théng dé truy xuét théng tin dong. Do chinh xéac ctia chatbot thap hon khi bat dau va
tang lén theo thoi gian.

Sy khac biét quan trong giita cach tiép can dua trén menu va dua trén Al 12
NLP engine. Engine nay chiu trich nhiém trich xuat thong tin c6 trong dau vao cia
ngudi dung. Hon nita, dya trén thong tin trich xudt, chatbot can quyét dinh cac budc

tiép theo [12].

"I need to book a table for two -
at Bharat Restuarent o

Ouanm-, 2 < A
Restuarent ;. Bharat < 7
06/25/2019 =

Hinh 2.9: NLP engine trich xuat thong tin dwa trén ky thuat hoc may
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Bang 2.2: Uu va nhugc diém ciia chatbot dya trén AI [12]

Uu diém

Nhuge diém

- Cac cudc tro chuyén nang cao c6 thé
xay ra ma khoéng can ngudi dung thuc
hién nhiéu budc cho cac hanh dong.

- NLP engine c6 thé giai quyét véi cac
tinh hudng chua biét trude va nhiéu chit.

- Chatbot c6 thé hoc cach tao phan hoi

- NLP engine rat phuc tap dé dao tao,
bao tri va cai tién.

- b6 chinh xac cua phan hdi bi anh
hudng boi vi ddu ra NLP khong chinh
xac 100%.

- Yéu cau mot luong 16n dir liéu cho mot

tiy chinh tir dau (tao ngdn ngir tw nhién). | NLP engine

2.2. Rasa framework

2.2.1. Gidi thiéu

Rasa Open source 1a mot nén tang hoc may dé tao ra céc tro 1y 4o dya trén van
ban va giong noi. Tinh dén 8/2020, Rasa d3 duoc download hon 3 triéu lan, co cong
d6ng dién dan hon 10.000 thanh vién va trén 450 ngudi dong gbp vao ma ngudn. CAC
chtrc nang chinh cua Rasa:

Rasa Open Source 12 mot nén tang c6 kha ning hiéu ngdn ngit tu nhién, quan
ly ddi thoai va tich hop. Rasa X 1a b cong cu mién phi dugc sir dung dé cai thién cac
trg Iy theo ngit canh duoc xdy dung bang Rasa Open Source. Cung véi nhau, chung
bao gdm rat nhiéu cac tinh ning dé tao ra cac trg Iy va chatbot dya trén vin ban va
giong noi.

- Hiéu thong diép (Understand messages): bién vin ban dang tir do & bét ky
ngodn ngit ndo thanh dir liéu c¢6 ciu tric. HY trg don va da y dinh (multiple intents) va
ca cac thuc thé duoc dao tao trudce va tuy chinh (pre-trained and custom entities).

- Duy tri cudc trd chuyén (Hold conversations): ghi nhé ngit canh bang cach
st dung quan 1y hoi thoai dya trén may hoc.

- Hoc tap tuwong tic (Interactive learning): tao dit liéu dao tao bang cach noi
chuyén véi chatbot ciia ban va cung cap phan hoi khi né6 mac 16i.

- Két ndi véi cac nén tang nhin tin thudng dung (Connect): tich hop chatbot

cua ban trén Slack, Facebook, Google Home, ...
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- Tich hop cac 1énh goi API (Integrate): st dung cac hanh dong tuy chinh ctuia
Rasa dé tuong tac voi cac API va cac hé théng khac.

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

- Trién khai moi noi (Deploy): c6 kha ning trién khai Docker containers va
diéu phdi dé chay Rasa on-premise hoic thong qua nha cung cap ddm may wa thich
(cloud).

Rasa c6 ddy du cac thanh phin co ban ctia hé théng chatbot bao gdm: NLU
(hiéu ngon ngit ty nhién), Dialogue Management (Quan 1y hoi thoai) va NLG (sinh

ngon ngilr ty nhién) [4].

I
] Intent ! -
',‘u".f".ti', s the '\-‘.-'EEP[V‘LEI | Classification I v
like ? +| I
Y | !
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|
|
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|

20°C.” — Response Action

type?
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I “It will be sunny and
I
I
I
I

_ Hinh 2.10: Céc thanh phén ciia Rasa [4] , ‘
Rasa c6 ho trg ché do hoc tuong tac. Trong ché do nay, ta cung cap phan hoi

cho chatbot ctia minh trong khi noi chuyén vai né. Pay 1a mot cach hiéu qua dé kham
pha nhiing gi chatbot c6 thé 1am va 1a cach dé nhat dé stra chita bat ky 18i nao ma no
mic phai. Mot loi thé cua ddi thoai dua trén hoc may la khi chatbot chua biét cach

lam diéu gi d6, ta c6 thé day cho n6 [4].



What's the weather
like tomorrow?
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How did you like it?
—

It will be sunny and
20°C.

Hinh 2.11: Ché d§ hoc twong téc ciia Rasa [4]
Rasa con cung cap cong cu Rasa X danh cho phat trién theo hudng hoi thoai

(Conversation-Driven Development - CDD), ddy 1a cong cu théng qua qua trinh lang

nghe ngudi dung va sir dung nhiing thong tin chi tiét d6 dé cai thién trg 1y Al chatbot.

Conversations (54836)

2:15 pm, 3 Jul 2020

1:42 pm, 3 Jul 2020

1:35 pm, 3 Jul 2020

1:27 pm, 3 Jul 2020

1:26 pm, 3 Jul 2020

1:11 pm, 3 Jul 2020

Hey there, my name is Sara.

By chatting to me you agree to our p
policy.

If you're new to Rasa, | can help you
started! Shall we?

All time

Share your assistant with Guest Testers

Assistant's Details

: n

Description

Hinh 2.12: Céng cu Rasa X
So do dudi cho thay cac budce co ban vé cach mot trg 1y duge xay dung bang

Rasa phan hoi mot thong bao:

| Cancel ‘ Generate link
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1
Interpreter
2
Message In 3
6 Tracker Policy
Message Out
5
) 4
Action

~ Hinh 2.13: Céch thitc Rasa phan héi mdt tin nhén q
- Tin nhan dugc nhén va chuyén dén trinh thong dich (Interpreter), chuyén no

thanh tir dién bao gém vian ban gdc, ¥ dinh va cac thuc thé duoc tim thay. Phan nay
do NLU dam nhan.

- Tracker 1a dbi tuong theo doi trang thai hoi thoai. N6 nhan dugc thong tin
rang mot tin nhan méi da dén.

- Chinh s&ch (Policy) nhan trang thai hién tai cua Tracker.

- Chinh sach chon hanh dong (Action) tiép theo dé thyc hién.

- Hanh dong da chon duoc ghi lai boi Tracker.

- Mot phan hoi duoc gtri dén ngudi dung.
2.2.2.  Céu triic chwong trinh ciia Rasa

Cau tric cia mot chuong trinh cua Rasa nhu hinh duéi:
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pycache__
~ data
nlu.md

stories.md

failed_sto
hist.png
{} intent_reportjson
story_confmat.pdf
~ tests

conversation_tests.md

actions.py

Hinh 2.14: Cau trdc cia mdt chwong trinh Rasa
(Nguon: https://rasa.com/docs/rasa/nlu/about/)

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

__init__.py

actions.py
config.yml *’
credentials.yml

data/nlu.md “*’

moét file tréng gitp python tim thay hanh dong cua
chatbot

ma cho cac hanh dong tuy chinh cua chatbot
cAu hinh NLU va cac mé hinh Core cua chatbot
chi tiét dé két ni véi cac dich vu khac

dir liéu dao tao NLU cua chatbot

data/stories.md ¢*’ cac stories

domain.yml <*’

endpoints.yml

mién cua chatbot

chi tiét dé két néi voi cac kénh nhu fb messenger

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


https://rasa.com/docs/rasa/nlu/about/
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2.2.3. Intent

Trong Rasa, thyc hién khai bido cac Intent (¥ dinh ngudi dung) trong
domain.yml. Chiang han dudi day liét ké mot s6 ¥ dinh ctia ngudi ding tuong tac véi
chatbot nhu chao hoi, tam biét, tir chdi, dat phong, ...

intents:
- greet
- affirm
- deny
- goodbye
- book_room
- num_rooms
- type_rooms
- book_number_room

- clean_room

2.2.4. Entity
Trong Rasa, thuc hién khai bao céac Entity (thuc thé) trong domain.yml. Chéng

han duéi day liét ké mot s6 thuc thé nhu s, vi tri, kiéu phong:

entities:
- location

- room_type

2.2.5. Stories

Rasa stories 1a mot dang dir liéu dao tao dugc s dung dé dao tao cac mod hinh
quan 1y hdi thoai cia Rasa.

Mot story 1a sy trinh bay cudc tro chuyén gitra nguoi dung va trg 1y Al, duoc
chuyén d6i thanh mot dinh dang cu thé trong d6 thong tin dau vao cia ngudi ding
dugc thé hién dudi dang ¥ dinh (intents) twong tng (va cac thuc thé néu can) trong
khi phan hdi cua chatbot duge thé hién dudi dang tén hanh dong (action) twong tng.

Mot vi du dao tao cho hé thong dbi thoai Rasa Core duoc goi 14 mot cau
chuyén. Pay la vi du vé mot doan hdi thoai & dinh dang cau chuyén Rasa:

## greet + location/price + cuisine + num people <!-- name of the
story - just for debugging -->
* greet

- action_ask howcanhelp
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* inform{"location": "rome", "price": "cheap"} <!-- user utterance, in
format intent{entities} -->

- action_on_it

- action_ask cuisine

* inform{"cuisine": "spanish"}

- action_ask numpeople <!-- action that the bot should execute
-—>
* inform{"people": "six"}

- action_ack_dosearch
- Mot cau chuyén bat dau véi mdt cai tén dung trudce hai dau #. Ta cé thé goi

cAu chuyén 12 bat cr thtr gi ban thich, nhung no c6 thé rat hiru ich dé g& 15i khi dit
tén mo ta cho chung.

- Két thiic ciia mot cau chuyén duoc biéu thi bﬁng mot dong maéi va sau do
mot ciu chuyén moi bat dau lai voi ##.

- Tin nhan do ngudi dung gui dugc hién thi dudi dang cac dong bat dau
bang * dinh dang intent {"entity1": "value", "entity2": "value"}

- Cac hanh dong duoc thuc hién boi chabot duogc hién thi duéi dang céac dong
bt dau bang _ va chua tén ctia hanh dong.

- Céc su kién duoc tra vé boi mot hanh dong s¢€ hién thi ngay sau hanh dong
d6. Vi du, néu mot hanh dong tra vé mot sy kién SlotSet, diéu nay duogc thé hién
nhu slot{"slot_name": "value"}

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 biéu 1a
c4c thong diép duogc cb dinh (hardcoded) ma bot ¢ thé phan hoi. Trong khi d6, cac
hanh dong tiy chinh lién quan dén ma tiiy chinh (custom code) dugc thyc thi.

Tat ca cac hanh dong (ca hanh dong phat biéu va hanh dong tuy chinh) duoc
thuc hién bai chatbot duoc hién thi dudi dang cac dong bat dau — va theo sau 12 tén
cua hanh dong.

Céc phan hoi cho cac hanh dong phat biéu phai bat ddu bang tién tb utter va
phai khép véi tén cta phan hoi duge xac dinh trong domain.yml.

responses:
utter greet:
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- text: "Hey! How are you?"
D61 voi hanh dong tuy chinh, tén hanh dong la chuoi ta chon dé tra vé

tir phuong thirc name cua 16p (class) hanh dong tiy chinh. Mic du khéng c6 han ché
nao vé viéc dit tén cho cac hanh dong tuy chinh (khong giéng nhu cac hanh dong
phat biéu), nhung cach t6t nhat & day 1a dit tién t6 tén bang action_.

action_endpoint:
url: "http://localhost:5055/webhook™

2.2.7. Policies

Trong file config.yml c6 khoa policies ma ta co thé st dung dé tiy chinh céc
chinh sach ma chatbot cua minh str dung. Vi du, trong vi du bén dudi, c6 tham sb
max_history dé kiém soat luong lich str d6i thoai ma mé hinh xem xét dé quyét dinh

hanh dong nao can thuc hién tiép theo.

policies:
- name: "KerasPolicy"
featurizer:

- name: MaxHistoryTrackerFeaturizer
max_history: 5
state_featurizer:
- name: BinarySingleStateFeaturizer
- name: "MemoizationPolicy"
max_history: 5
- name: "FallbackPolicy"
nlu_threshold: 0.4
core_threshold: 0.3
fallback_action_name: "my_fallback_action"
- name: "path.to.your.policy.class"
argl: "..."

2.2.8. Slots

Slots 1a bo nhd cua chatbot. Chung hoat dong nhu mét kho Iuwu trit khoa-gia
tri (key-value) c6 thé duoc sir dung dé luu trit thong tin ma ngudi dung cung cap (vi
du: thanh phé ctia ho) ciing nhu thong tin thu thap dugc vé thé gidi bén ngoai (vi du:
két qua ctia mot truy van co so dir liéu).

Vi du: néu ngudi dung di cung cdp thanh phé cua ho, ta c6 thé c6 mot slot

dang text dugc goi 1a home_city. Néu ngudi dung yéu cau thoi tiét va chatbot khong
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biét thanh phé ciia ho, N6 s& phai hoi ho. Slot chi cho Rasa Core biét li¢u slot d6 c6
gia tri hay khong. Gia tri cu thé ciia mot slot (vi du: Bangalore hodac New York hoac
Hong Kong) khong tao ra bat ky su khac biét nao.
2.3. Két luan chwong

Trong chuong ndy luan van da gi6i thiéu cac ky thuat quan trong nhat duoc sir
dung trong chatbot, ngoai ra ciing dé cap dén cac thanh phin co ban cia Rasa
framework. Pay 1a cic co sé dé ap dung xdy dung bai toan chatbot tra 10i thong tin

khach san.
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CHUONG 3: XAY DUNG CONG CU HOI PAP THONG TIN

KHACH SAN

3.1. Gi6i thi¢u bai tosn

Trong chuong ndy tic gia liwa chon bai toan tra 1i thong tin khach san nhim

cung cap thong tin, tu van va hd tro ban hang cho khach san, véi kha ning hoat dong

lién tuc 24/7, ho trg con nguoi trong viéc tra 101 cac cau hoi lién quan dén khach san.

Trén co s& nghién ctru cac cau hoi thuong gap [13] [14], bai toan tap trung vao mat

s0 chirc ndng chinh cua chatbot nhu sau:

Chao hoi

Tam biét

Théng tin vé cac loai phong khach san

Théng tin lién quan vé wifi trong khach san
Théng tin hoi vé dwa vat nudi vao khach san
Thong tin vé bita an sang

Théng tin vé thoi gian check-in

Thong tin vé thoi gian check-out

Thong tin vé khu vuc hut thude trong khach san
Thong tin vé két sat trong khach san

Thong tin vé sb dién thoai hotline

Thong tin vé nha hang trong khach san

Thong tin vé thoi gian mo ctra nha hang trong khach san
Thong tin vé mon chay trong nha hang

Thong tin vé bé boi trong khach san

Thong tin vé phong tdp gym trong khach san
Thong tin vé chd dau xe trong khach san

Cac cau héi FAQ khac

Thong tin chung cua khach san

bait phong
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3.1.1. M6 hinh hudn luyén cho chatbot

Trong Rasa, cic messages dugc xir Iy bdi mot chudi cac thanh phan
(components). Cac thanh phan nay dugc thyc thi 1an luot trong “pipeline” duoc xéac
dinh trong file config.yml. Viéc lya chon mgt NLU pipeline cho phép ta tuy chinh
mo hinh ctia minh va két hop né trén tap dit liéu cua minh [20].

C6 cac Components dé trich xuét thuc thé, dé phan loai y dinh, lya chon phan
héi, tién xir Iy va cac thanh phan khac. Néu muén thém thanh phan cta riéng minh,
chang han nhu dé chay kiém tra chinh ta (spell-check) hodc dé phén tich quan diém
(sentiment analysis), c6 thé thyuc hién custom component.

Mot pipeline thuong bao gom ba phan chinh:

- Tokenization:

Tach mdi cau thanh mot danh sach céac tir td (token), mdi cau duoc tach ra
thanh mot danh sach cac tir c6 nghia. P6i v6i ngdn ngi tiéng Viét, cac tir duge phan
tach bang diu cach , & day tac gia lua chon tach tir bang Whitespace Tokenizer. Ngoai
ra tac gia co thuc hién custom tokenization cho tiéng Viét v6i thu vién xir Iy tiéng
Viét cua tac gia Vit Anh [21].

Nhiam chudn héa tir ddng nghia bang viéc ddng nhat tir ddng nghia, tir dia
phuong, tiéng 16ng vé mét tir chudn hoa, tac gia str dung EntitySynonymMapper.

- Featurization:

Ta can quyét dinh xem c6 nén sir dung cac thanh phan cung cip tinh ning
nhung tir dugc dao tao trudc (pre-trained word embeddings) hay nhing dugc giam
sat (Supervising Embeddings).

+ Pre-trained Embeddings: phan loai y dinh nguoi dung s€ dua trén cac tap dir
liéu duoc loc trude, sau d6 dugc sir dung dé thé hién tung tur trong thong diép nguoi
dung dudi dang tir nhiing hay biéu dién ngdn ngir dudi dang vector. Loi thé cua viée
st dung tinh ndng nhing tir dugc dao tao trudc 1a néu ta c6 mét vi du dao tao nhu:

“To61 mudn mua tdo” va Rasa dugc yéu cau du doan y dinh cho “lay 1€, thi mo6 hinh


https://legacy-docs-v1.rasa.com/1.10.12/nlu/choosing-a-pipeline/#tokenization
https://legacy-docs-v1.rasa.com/1.10.12/nlu/components/#whitespacetokenizer
https://legacy-docs-v1.rasa.com/1.10.12/nlu/choosing-a-pipeline/#featurization
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cla ta da biét rang tir "tao" va "1&" rat giéng nhau. Piéu nay dic biét hiru ich néu
khong c6 du dir li¢u dao tao...

+ Supervised Embeddings: Vi phuong phap nhing dugc giam sat nay thi ta
s& tu tao tap dir lidu training riéng ctia minh tir dau. Véi phuong phap nhing duoc
giam sat, Rasa c6 kha ning huin luyén véi bat ki ngdn ngir nao (bao gdm tiéng Viét),
vi s& training lai moi thi tir du, chi phu thudc vao dit liéu huan luyén. Véi viée kho
tim ra duoc mo hinh dio tao truéc cho ngdn ngit tiéng Viét, cting voi bai todn trong
mot mién linh vuc dong nhu tra 101 thong tin tin khach san thi n6 s€ dam béo tinh
chinh x4c hon nhiéu va tranh du thira dit liéu. Do @6, & day tac gia liwa chon phuong
phap nay cuing véi mot sé thanh phan cuy thé la:

CountVectorsFeaturizer: trich xuit dic trung cho phan loai y dinh va lya chon
phan héi, tao thi tir (BoW:bag-of-words) dai dién cho tin nhan nguoi dung, y dinh va
phan hoi.

RegexFeaturizer: Tao biéu dién vecto cta thong diép nguoi dung bang céch
sir dung biéu thuc chinh quy(regular expressions)

LexicalSyntacticFeaturizer: Tao cac dic trung tir vung va ct phéap cho tin nhin
clia nguoi dung dé hd tro trich xuét thuc thé.

- Entity Recognition / Intent Classification / Response Selectors:

Tuy thudc vao dit lidu, ta c¢6 thé chi mudn thuc hién phéan loai y dinh, nhan
dang thuc thé hodc lua chon phan hdi. Hodc ta c6 thé mudn két hop nhiéu nhiém vu
d6. Rasa hd tro mot sb thanh phén cho mdi nhiém vy. Trong Rasa, viéc nhan dién y
dinh thong thuong sir dung md hinh may vector hd tro (Support Vector Machines-
SVM), trich xuat thong tin thyuc thé sir dung md hinh trudng ngiu nhién c6 diéu kién
(Conditional Random Fields - CRF). O day tac gia lya chon cac thanh phan nhu sau:

DIETClassifier: DIET (Dual Intent va Entity Transformer) 1a mét kién trac
da tac vu dé phan loai y dinh va nhan dang thuc thé. Kién trac dua trén mot bo chuyén
ddi duogc chia sé cho ca hai nhiém vu. Mot chudi cac nhin thuc thé duoc du doan
thong qua mot 16p gin thé truong ngiu nhién c6 diéu kién (Conditional Random Field

- CRF) tuong tng voi chudi dau vao cua tokens. Poi véi nhan y dinh, dau ra bo


https://legacy-docs-v1.rasa.com/1.10.12/nlu/components/#countvectorsfeaturizer
https://legacy-docs-v1.rasa.com/1.10.12/nlu/components/#regexfeaturizer
https://legacy-docs-v1.rasa.com/1.10.12/nlu/components/#lexicalsyntacticfeaturizer
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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chuyén d6icho __ CLS__ token va nhin y dinh dugc nhing vao mot khong gian vecto
ngir nghia duy nhit. DIETClassifier ciing hd tro da y dinh (multi-intent) tach céc
Intent thanh nhiéu nhén.

ResponseSelector: Thanh phan nay cé thé duoc sir dung dé xay dung mé hinh
truy xuat phan hoi nham dy doan truc tiép phan hoi ctia bot tir mot tap hop cac phan
hdi. Du doan ctia md hinh nay dugc sir dung bai Retrieval Actions. N6 nhung dau
vao cia ngudi dung va nhin phan hoi vao cung mot khong gian va tuan theo cuing
mot kién triic va tdi vu héa mang than kinh giéng hét nhuw DIETClassifier.

Sau khi xay dung xong md hinh va tao mot s6 dir liéu dao tao NLU, co thé
huén luyén (train) mé hinh véi rasa train nlu. Sau khi qua trinh huan luyén két thac,
ta co thé kiém tra (test) kha nang cia mo hinh dién giai cac thong diép dau vao khac
nhau qua: rasa shell nlu.

3.1.2. Danh gia hi¢u qud cua chatbot

Dudi day 1a mot sé phuong phap dénh gia cdc mo hinh phan loai ciia Rasa.

+ Accuracy:

Céach danh gia nay don gian tinh ti 18 cac 16p da phéan loai dung / tong sb du
doan.

+ Confusion matrix:

La mot phuwong phap dénh gia két qua ctia nhitng bai toan phan loai véi viéc
xem xét ca nhing chi s6 vé d6 chinh xac va do bao quat cta cac dy doan cho ting
16p. Confusion matrix 13 mot ma tran tong quat thé hién két qua phan loai chinh xac
va qud phan loai sai dugc tao ra bdi mgt moé hinh phan loai. Pay 1a mgt ma tran vuéng
v6i kich thudc cc chiéu bang so luong 16p dit liéu. Gid tri tai hang thi i, cot th j 12
sb luong diém I8 ra thudc vao class i nhung lai dugc du doan la thudc vao class j.

+ True/False Positive/Negative:

Xét mot confusion matrix gom 4 chi s6 sau doi vdi moi 16p phan loai:


https://legacy-docs-v1.rasa.com/1.10.12/nlu/components/#diet-classifier
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Bang 3.1: Bang confusion matrix

Thuc té (Actual)

Duw doan (predicted)

True False
Positive True Positive False Negative
Negative False Positive True Negative

e TP (true positive) — mau mang nhin duwong duoc phan 16p ding vao

16p duong.

e FN (false negative) — mau mang nhan duong bi phan 16p sai vao

16p am.

e FP (false positive) — mau mang nhan 4m bi phan 16p sai vao 16p duong.

e TN (true negative) — mau mang nhin 4m duogc phan 16p ding vao

16p am.

+ Precision / Recall:

e Precision 14 ti 1¢ s6 diém Positive mo hinh du doan dting (TP) trén tong

s6 diém mo hinh dy doén 1a Positive (TP+FP), theo cong thirc:

Precision=

TP

TP+FP

0< Precision <=1, Precision cang lén c6 nghia 1a d6 chinh xac cta céc

di€ém tim dugc cang cao.

Precision = 1, tirc 1a tat ca s0 diém moé hinh du doan la Positive déu

dung, hay khong c6 diém nao c6 nhin 1a Negative ma mo hinh dy doan nham

la Positive.

e Recall 1a ti 1¢ s6 diém Positive mé hinh du doan dung (TP) trén tong s6

diém that sy 1a Positive (hay tong sd diém duoc gan nhén 1a Positive

ban dau TP+FN), chi s nay duoc tinh theo cong thirc:

Recall=

TP

TP+FN

Recall cang cao, tirc 1a s6 diém 1a positive bi bo sét cang it. Recall = 1,

tire 1a tat ca so di€ém co6 nhan la Positive déu duoc mo hinh nhan ra.
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+ F1- Score:

Chi str dung Precision hay chi c6 Recall thi khong danh gia duoc chit luong
mo hinh.

Khi d6 Fl-score dugc sir dung. F1-score 14 trung binh diéu hoa cua precision
va recall (gia st hai dai lvong nay khac 0). Fl-score dugc tinh theo cong thure:

_ 2*Precision*Recall

F1
Precesion+Recall

F1-Score ¢ gia tri ndm trong khoang (0, 1], F1-Score cang cao thi md hinh
phan loai cang tot.

3.2. Xy dung Chuong trinh
3.2.1. Nguon dit liéu xdy dung

Nguén dir li€u thuc nghiém, tac gid da thu thap chinh tir bd cau hoi, cau tra
101, 1 nhimg cau hoi thuong gip cua mot sd khach san [13] [14], ngoai ra cd tham
khao thém mét s6 chatbot facebook fanpage.

Pé lam giau cho tap dir liéu huan luyén, tac gia bo sung thém cac cau hoi méi
trong mdi Intent, dam bao cac Intent quan trong mang tinh hoi dap nhiéu c6 it nhat
10 cau hdi, céac intent khéc cling co tdi thiéu 5 cau hoi, mdi cau hoi 1a mot cac cach
dién dat khac nhau vé6i cung muc dich véi cdu hoi (ban dau). Cac cau hoi nay di duoc
gan nhan cliing v4i Intent ctia cau hoi ban dau.

3.2.2. Xay dwng y dinh

Nhiém vu xdy dung cac tip ¥ dinh s& theo nguyén tic 1a nhig mau cau hoi
ma ngudi dung khi ¢6 ¥ dinh d6 hay sir dung nhét c6 thé. Can dinh nghia cac ¥ dinh
khép voi ngdn ngit ty nhién nhat, trong hé thdng nay tac gia dinh nghia cac y dinh
nhu sau voi nguén dir 1i€u thyc nghiém.

Bang 3.2: Bang cac y dinh (intent) ciia chabot

Tén y dinh MO ta S6 lwong S6 lwong
cau héi cau tra loi

greet Chao hoi 10 1

goodbye Tam biét 10 1
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Deluxe_room_details Y dinh lién quan vé loai |5
phong Deluxe

premium_room_details Y dinh lién quan vé loai |5
phong Premium

suite_room_details Y dinh lién quan vé loai |5
phong Suite

family_room_details Y dinh hoi vé dua vat nudi | 5
vao khach san

book_room_now Y dinh dit phong 10

faq_breakfast Y dinh hoi vé bira sang 10

faq_breakfast_time Y dinh héi vé thoi gian bira | 10
sang

faq_cancellation_policy | Y dinh hoi vé chinh séach | 10
huy phong

fagq_check_in_time Y dinh hoi vé thoi gian | 10
check-in

fag_check_out_time Y dinh hoi vé thoi gian | 10
check-out

fag_check_out_late Y dinh hoi vé thoi gian | 10
check-out muon

fag_check_in_soon Y dinh hoi vé thoi gian | 10
check-in sém

fag_reception_time Y dinh hoi vé thoi gian 18 | 10
tan hoat dong

faq_pet_policy Y dinh hoi vé chinh sach vat | 10
nuoi

fag_nearest_airport Y dinh hoi vé san bay gan | 10
nhét

fag_meeting_room Y dinh hoi vé phong hop | 10

faq_luggage Y dinh hoi vé trong giir d6 | 10

fag_contact_number Y dinh hoi vé s6 hotline 10

fag_smoking_room Y dinh hoi vé khu vuc hit | 10
thudc

faq_safety box Y dinh hoi vé khach san cé | 10
két sat khong

ask_hotline Y dinh hoi vé s6 dién thoai | 10

hotline
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faq_restaurant Y dinh héi vé khach san c6 | 10
nha hang khong

fag_restaurant_time Y dinh hoi vé thoi gian mo | 10
ctra nha hang

faq_restaurant_vegetarian | Y dinh hoi vé c6 mon chay | 10
trong nha hang khong

fag_massage Y dinh hoéi vé dich vu |10
massage

faq_delegation_policy Y dinh hoi vé chinh sach | 10
cho khach doan

faq_wifi Y dinh hoi vé Internet trong | 10
khéach san

faq_parking Y dinh hoi vé chd dau xe | 10
trong khach san

faq_parking_cost Y dinh hoi vé gia dau xe | 10
trong khach san

fagq_baby_cot Y dinh hoi vé c6 cili cho tré | 10
em

fagq_baby _care Y dinh hoi vé dich vu trong | 10
tre

fag_baby play area Y dinh hoi vé chd choi cho | 10
tré em

fagq_baby_chair Y dinh hoi vé ghé cho tré | 10
em

faq_baby age Y dinh héi vé quy dinh tudi | 10
tré em

fagq_baby_food Y dinh hoi vé d6 an cho tré | 10
em

faqg Y dinh héi thém cac cau faq | 10

hotel_info Y dinh hoi vé thong tin caa | 10
khach san

rooms Y dinh hoi vé céc loai| 10
phong

faq_people_rooms Y dinh hoi vé s6 nguoi ¢ | 10
dugc trong phong

fagq_bank Y dinh hoi vé ngan hang | 10
gan nhat

fag_hospital Y dinh hoi vé bénh vién gan | 10
nhét

faq_healthcare Y dinh hoi vé dich vu béac sy | 10
trong khach san

faq_transport Y dinh hoi vé thong tin di | 10

chuyén dén khach san
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fag_swimming_pool Y dinh hoi vé bé boi trong | 10 1
khéach san

faq_deposit Y dinh hoi vé ky quy/dat | 10 2
coc khi dat phong

fag_gym Y dinh hoi vé théng tin | 10 1
phong tap gym

Vi du cho mét y dinh mudn hoi vé thong tin thoi gian check-in nhu sau:

## intent:faq_check_in_time
thoi gian nhan phong nhu thé nao?
bat dau nhan phong tir mdy gid dugc vay ban?
c6 thé 13y phong tur mdy gio?
thoi gian nhan phong luc nao?

thoi gian nhan phong?

ban cé thé cho téi biét thdi gian nhan phong khéng?
cho biét thoi gian nhan phong cla ban

khi nao téi c6 thé nhan phong?

ban cé thé cho téi biét khi nao nhan phong khéng?
khi nao nhan phong?

3.2.3. Xdy dung thuc thé

Entities 1a cac thuc thé théng tin dic trung quan trong duogc trich xuat theo cac
y dinh nguoi dung. Slots 1a cac thong tin dwoc trich chon trong cau noi ctia nguoi
dung duoc hé théng luu lai trong bo nhé hé thong dé dung trong cac hanh dong hoic
dé dua ra cac cau tro 101 phi hop theo ngit canh, tranh viéc phai hoi lai nhimng thong
tin ma nguoi ding da cung cap tir trude.

entities:
- location
- room_type
slots:
adults:
type: unfeaturized
auto_fill: false
check_in:
type: unfeaturized
auto fill: false
check out:
type: unfeaturized
auto fill: false
child:
type: unfeaturized
auto fill: false
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email:

type: unfeaturized

auto fill: false
name:

type: unfeaturized

auto fill: false
number:

type: unfeaturized
phno:

type: unfeaturized

auto fill: false
room:

type: unfeaturized

auto fill: false
room_type:

type: unfeaturized

Bai toan x4y dung 2 thuc thé: vi tri (location) va loai phong (room_type), mdi

loai thuc thé dugc xay dung 20 cau training nhu dudi.

[nha hang] (location) m& clra dén mdy giG vay em?

[nha hang] (location) bat dau luc nao vay?

[nha hang] (location) phuc vu tur mdy gio dén may gio?
thoi gian [nha hang] (location) m& cira la gi?

thoi gian cua [nha hang] (location)

thoi gian m& clta [nha hang] (location)

thoi gian [nha hang] (location)

[nha hang] (location) m& clra cho dén khi nao?

[nha hang] (location) s& md clra dén may gig?

ban cé thé chia sé thdi gian cla [nha hang] (location) khéng?
[nha hang] (location) m& clra lic nao

- [nha hang] (location) m& clra dén may gio

3.2.4. Xady dwng cdu trad loi

Khi ngudi ding dua ra cac cau hoi, yéu cau thi Chatbot phai c6 nhiém vu dua
ra duoc cau tra 101 dap tng duoc cac cau hoi va yéu cau do.

Dé tao tinh ty nhién va phu hop véi d6 tudi trong cude hoi thoai thi ta co thé
xay dung nhiéu tdp mau ciu tra 16i dé Chatbot Iya phii hop vé6i lra tudi, gidi tinh khi
c¢6 dugc thong tin vé khach hang hoic néu khong thi s& chon ngau nhién cic mau cau
tra 16i dé tao cam giac khong bi nham chan.

C6 thé xay dung cac phan hdi cho Chatbot thong qua action. Khi c6 yéu cau
dau vao ciia ngudi dung thi Chatbot c6 thé lwa chon cac hanh dong phu hop dé dap
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mg nhu cau d6. Hanh dong nay co thé cung cip thong tin mong mubn cho nguoi
dung dua vao cac ¥ dinh, slot va dir liéu 1y tir hé thdng co so dir liéu thdng qua cac
API két nbi. Bén canh d6 action cua rasa con hd trg tiiy bién qua ngdn ngir python
nén ta cd thé diéu hudng cac action tiép theo dua vao dialog state tracker, policy va
dispatcher cta rasa. C6 c4c loai hanh dong trong Rasa Core:

- Utterance Actions:

Dé xac dinh mot hanh dong phat biéu (ActionUtterTemplate), ta thém mot

phan hdi cta chatbot vao domain.yml bit dau bang utter :

utter_faq_parking:
- text: B3i dau xe cla khach san cé stc chia dd cho 20 xe hoi véi
c dauxe phia trudc va phia sau sau khach san. Khach san cling cé chd

an mdy tai tang ham. S6 lugng phuc vu c6 thé 1én dén 35 chiéc.
utter_faq_parking_cost:

- text: Phi dau xe da bao gom trong gia phong.
Thong thuong, bat dau tén ciia mot hanh dong phét bicu bang utter . Néu tién

t6 ndy bi thiéu, ta van c6 thé str dung phan hoi (response) trong cac hanh dong tly
chinh cia minh (custom actions), nhung phan hoi khong thé du doan truc tiép nhu
hanh dong cta chinh no.

- Default Actions: ,
Cac hanh dong default nhu lang nghe nguoi dung, restart lai hoi thoai hodc tra

161 mac dinh khi khong phan loai dugc y dinh nguoi dung.

utter default:
- text: Xin 16i téi khéng hiéu. Téi cé thé hd trg ban cic chic nang nhu th
ong tinkhach san, cac loai phong, dat phong, théng tin cac dich vu am thyc t

rong khachsan, théng tin cac dich vu cung cap khac nhu truyén hinh, internet
, massage...

- Custom actions:

Khi céc tap ciu tra 161 mau khong ap dung duoc voi cac ciu tra 101 can co két
qua lay tir mot ngudn dit lidu khac thi action tiry bién duge st dung, n6 s& tro dén mot
ham trong 16p action (python). Trong déy s& tiy bién cau tra 161 nhu 1ay dit liéu qua
API rdi dién vao tham sb trong cau tra 101. O day thuc hién viéc tuong tac dat phong

vé6i chatbot qua API bang cach xay dung custom actions trong actions.py.


https://rasa.com/docs/rasa/core/actions/#id4
https://github.com/amanjain1397/rasa-hotel-chatbot/blob/master/domain.yml
https://rasa.com/docs/rasa/core/actions/#id4

47

class BookRoomForm(FormAction):
def name(self):
return "book room form"

def required_slots(self,tracker) -> List[Text]:
return ["room type","check in","check out","adults","child", "room", "name",
"phno","email"]
def slot mappings(self) -> Dict[Text, Union[Dict, List[Dict]]]:
return {
"room_type": [
self.from_text(),
1,
"check_in": [
self.from_text(),
1,

"check_out": [
self.from_ text(),

1,

"adults": [
self.from_text(),

1,

"child": [
self.from_text(),

1,

"room": [
self.from_text(),

1,
"name": [
self.from_text(),

1,

"phno": [
self.from_text(),

1,

"email": [
self.from_text(),

1,

3.2.5. Xdy dung khung kich bdn
Vi mdi mot y dinh cua nguoi dung thi twong ing véi mot tip cac mau cau tra
161 da duoc xay dung san, ta xay dung cac khung kich ban cho Chatbot dua trén viéc

sap xép thanh doan d6i thoai.



## hi
* greet
- utter_greet

## bye
* goodbye
- utter_goodbye

## deluxe_room_details
* greet
- utter_greet
* rooms
- utter_rooms
* deluxe_room details
- utter_deluxe_details

## premium_room_details
* greet
- utter_greet
* rooms
- utter_rooms
* premium_room details
- utter_premium_details

## suite_room_details
* greet
- utter_greet
* rooms
- utter_rooms
* suite_room_details
- utter_suite details

## family_ room_details
* greet
- utter_greet
* rooms
- utter_rooms
* family room_details
- utter family details

## book_room_now2
* greet
- utter_greet
* book_room_now2
- book_room_form2
- action_book rooms_details2
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## faq_breakfast
* greet
- utter_greet
* faq
- utter_faq_prompt
* fag_breakfast
- utter_faq_breakfast

## faq_cancellation_policy
* greet
- utter_greet
* faqg
- utter_faq_prompt
* faqg_cancellation_policy
- utter_ faq_cancellation_policy

3.2.6. Dao tao cho chatbot
Tién hanh train cho mot model sir dung NLU data va cac kich ban (stories),

mo hinh dugc dao tao s€ duoc luu dudi dang thu muc /models.

c:\users\admin\appdata\local \programs\python\python37\lib\site-packages\rasa\core\training\dsl.py:431: UserWarning: Found unknown imten
t 'faq_check i t1me+-Faq_:.he:.k out_time' on line 86. Please, make sure that all intents are listed in your domain yaml.
2020-16- 52 - Data (domain) for Core model section changed.

c:\users\admin\appdata\local \programs\python\python37\lib\site-packages\rasa\core\training\dsl.py:431: UserWarning: Found unknown imten
t 'faq_check_in_time+faq _check out time' on line 86. Please, make sure that all intents are listed in your domain yaml.
docs=DOCS_URL_DOMAINS,
Processed Story Blocks: 18% | 47/47 [@0:00<008:00, 1175.62it/s, # trackers=1]
Processed Story Blocks: 10@% 8it/s, # trackers=47]
Processed Story Blocks: 18% 7/47 [@a:08<ee: /s, # trackers=3
Processed Story Blocks: 188 : it/s, # track
Processed trackers: 100%| 7/47 [00:09<00:00, 463.5 ltaS, # actions

Proc essed actions: 184it [@0:00, 2194.48it/s, # examples=184]

- s | 57/547 [00:036:6, 165.291t/5, # actions42]

- Feature "intent faq check in time+faq check_out_time’ LUU].d not be found in featu

: E tensorflow/stream_executor/cuda/cuda_driv failed call to culnit: UNKNOWN ERROR

1aaﬂ'|_| 10/100 [01:23¢60:00, 2.28it/s, t_loss=0.247, loss=.069, acc=1.660]

- Finished training.

sed tracker 1aaﬂt|_| 47/47 [00:00<00:00, 560.24it/s, # actions=145]

20828-18-27 - Persisted model to 'C:\Users\Admin\AppData\Local\Temp\tmp2d76wak2\cor

Hinh 3.1: Pao tao mgt model
Viéc xay dung doan hoi thoai nay c6 thé viét bang tay. Thong qua cua s6 dong

lénh nguoi dung cé thé st dung dé dao tao cho chatbot.



Hinh 3.2: bao tao cho chatbot dang shell
Viéc xay dung doan hoi thoai nay cé thé viét bang tay hodc thong qua viéc hoc

tuong tac (Interactive Learning) voi Chatbot: Pay 1a mot cach khac dé xay dung
khung cau truyén 1a viéc hoc twong tac véi bot. Ché do nay cho phép ngudi ding tu
dong tao ra cac hoi thoai sau khi chat truc tiép v6i bot. Néu bot nhan dinh céc intent

hay slot sai thi ngudi dung ¢6 huan luyén lai cho bot dung.

d
Your input -> hi

intent: greet 1.00

Current slots:

adults: MNone, check in: None, check out: None, child: MNone, email: None, name: MNone, number: None, phno: None, requested slot:
None, room: None, room_type: None

intent: greet 1.88

Hinh 3.3: Ché d$ dao tao cho chatbot biang Interactive Learning
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Trong vi du trén day, khi nguoi dung go vao tu “hi”, NLU s€ phan loai y dinh
day la dang “greet” (chao hoi), va hoi xem c6 dung khong (Yes/No). Xéac dinh y dinh
hop 1y thi chiing ta xac nhan dung (Yes) dé tiép tuc giup dao tao cho chatbot dua ra
cau phan hoi cho nguoi dung twong tng (utter_greet).

Trong qua trinh hoc tap tuong tac, Rasa sé v€ so dd cudc hdi thoai hién tai va
mot vai cudc hoi thoai twong ty tur dit li¢u dao tao. Ta co thé xem truc quan hoéa cudc
hoi thoai ngay sau khi bat dau hoc twong tac.

< c (@ localhost:5006/visualization.html

=
'/

action_session_start ‘

Hinh 3.4: Tryc quan héa cugc hoi thoai
Ngoai ra, ta cling c6 thé sur dung Rasa X d¢€ thuc hién ché dg hoc tap tuong tac

vo1 chatbot. Pay 1a cong cu rat thuan tién dé dao tao, kiém tra chatbot.
<« C @ localhost:S002/interactive W w BE»D:

Talk to your bot (Interactive Learning)

~  Story till now

o Story Test conversat ion

## Mew Story
* greet
- utter_greet
Xin chao anh/chi. Em c6 thé gitip duoc gi a? T G (e

- utter_ask_type_rooms

minh c6 céc loai phdng nao em Clear | [NESSCNN

v~ Slots
Ching téi hién déng cé céc loai phang sau
day: e Deluxe Double or Twin- khéng crasé
» Premier Deluxe Double or Twin- cé clra 58
* Suite Double or Twin- c6 cira s6 « Family-
c6 clia s6

Hinh 3.5: Hoc twong tac qua Rasa X
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3.2.7. Kiém tra chatbot

Rasa Open Source cho phép ta kiém tra cac cudc hoi thoai tir dau dén cudi
b@ing cach chay cac cudc hoi thoai kiém tra dé dam béao réng ca NLU va Core déu dua
ra du doan chinh xac.

Pé lam diéu nay, ta can mot sb stories & dinh dang end-to-end, bao gdm ca
dau ra cia NLU va vin ban géc. Theo mic dinh, Rasa luu cac bai hdi thoai kiém tra
VAo tests/conversation_tests.md. Ta c6 thé kiém tra chatbot ctia minh bang cach chay

1énh: $ rasa test

| 7/7 [@0:@8<08:80, 2337.96it/s, # trackers=1]
- Evaluating 7 stories

-
curacy':

data fraction: ©8.943
- Evaluation Results on

- Classifi
precision recall fl-score support

greet 1.e6 - 1.08 5
utter_happy 1.88 . 1.08 3
utter did that hel 1.00 - 1.00

Hinh 3.6: End-to-end testing véi Rasa

3.3. Két qua thwe nghiém
3.3.1. Méi truwong thuc nghiém

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

Hinh dudi diy minh hoa kién tric chung ciia bai toan.
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Xin chao > NLU
\J
DM [€—AP! > API
Xin chao, em c6 thé
giup gi cho anh/chj |« NLG -
a?
Front-End

Hinh 3.7: Kién tric chung cia h¢ théng

Front-end: sir dung giao dién web hodc cac trinh nhan tin pho bién (Facebook
Messenger/Telegram...). V&1 muc tiéu minh hoa, & day sir dung mot giao dién web
va chat Telegram.

- Mbi khi c6 mot nguoi dung giri tin nhan cho chatbot thi ndi dung tin nay sé
giri mot POST request dén webhook duoc str dung dé ling nghe su kién. Webhoook
nay s& chuyén tiép dén bo NLU cuia RASA.

- RASA nhan dién y dinh. Sau khi da thu dugc message ctia nguoi dung thi sur
dung RASA dé hiéu dugc ¥ dinh cta ngudi dung cung cac thong tin thuc thé.

- Thong tin nay tiép tuc dugce chuyén dén DM cia Rasa, tai day tuy theo y dinh
va thong tin thuc thé cung voi cac thong tin theo ddi ctia cudc trd chuyén da xay ra
cho dén nay, dé du doan mot phan tng thich hop, bao gdm ca viée goi API dé lay
thong tin tra 101 thich hop.

- NLG sinh ra cdu tra 1oi dua vao dir liéu tir thanh phan DM theo cic mau cau
template dd duoc x4y dung trude hodc 1a két qua ctia APL.

- Gtri tin nhan qua phan hi tra vé cho nguoi dung.

3.3.3. Két qua thwe nghigm

a) Két qua thir nghiém
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Két qua danh gia NLU model va Rasa Core sau khi thyc hién dao tao chatbot

va kiém tra trén dit liéu test c6 814 cau dit liéu nguoi dung nhép vao:



True label
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Intent Confusion matrix

ask_type_rooms 0o00O0O0O0OOCO0OGOCOOOOODOOOOO0OOOOCOOO©OOOO0OO0O0O0O0O0OO0O0O0OO0O0O0CO0OO0TO01
book_room_now2 0 o00O0OOO0OOOOOOOG©OODOOOOOOOOOOOOO OOGOOO®OOOOOOO0OTO0TUO0O
fag 00 0o 000O0OOCOOOOOOOOO0OOO0OO0O0OO0OOO1100O0O0OO0CO0O0O0OO0O0O0OO0O0O0O0O0TO00
faq_baby_age 1 000 000O0O1P00O0OO0OOOOOOOOOOOOOOOOOOOOOOOOOODO00OTO0DOODOTUO0O0
faq_baby care 4 00 0
faq_baby_chair 4 00 0
faq_baby_cot q 00 0
faq_baby_food 00 0
faq_baby_play_area 4 00 0
faq_bank 4 00 0
faq_breakfast - 00 0
faq_breakfast_time 4 00 0
faq_cancellation_policy 4 00 0
faq_check_in_soon 4 00 0
faq_check_in_time 4 00 0
faq_check_in_time+faq_check_out_time 4 00 0
faq_check_out_late q 00 0
faq_check_out_time 00 0
faq_contact_number 4 00 0
faq_delegation_palicy 00 0
faq_deposit 00 0
faqgym {0 0 0
faq_healthcare - 00 0
faq_hospital { 10 0
faq_luggage { 0 0 0
faq_massage 00 0
fagq_meeting_room 00 0
faq_nearest_airport 4 00 0
faq_parking 4 00 0
faq_parking_cost q 00 0
faq_people_rooms | 00 0
faq_pet_policy 4 00 0
faq_reception_time 4 00 0
faq_restaurant - Lo 0
faq_restaurant_time q 00 0
faq_restaurant_vegetarian 4 00 0
faq_safety_box 4 00 0
faq_smoking_room - 00 0
fag_swimming_pool 1 00 i
faq_transport 4 00 0
faq_wifi 4 00 0
goodbye 4 00 1
greet{ 0 0 0
hotel_info { oo0oo0o000O0OO0OOOGOOOOOO0OOOOOOOOOOOO0DODOO0O110O00O0O0OO0OOOOI1lO0TD030
ooms{2 1 00 00001000O0O0CO0CO0O0O0O0O0O0COO0OO0OO0O0O0CO0ODO0O0CODO0CO0O0O0O0O0O0O0O00O0001
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Hinh 3.8: Intent Confusion matrix
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Bang 3.3: danh gia trich chon théng tin thue thé (entity)
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precision recall f1-score support
room_type 0.85 0.75 0.79 8
location 1.00 0.58 0.74 17
Bang 3.4: danh gia m6 hinh Rasa Core
precision recall fl-score | support
utter_faqg_restaurant_time 1.00 0.64 0.78 11
utter_faq_safety box 1.00 0.75 0.86 4
utter_fag_bank 1.00 1.00 1.00 8
utter_rooms 0.80 0.80 0.80 5
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_fag_check_out_late 1.00 0.78 0.88
utter_faq_transport 1.00 0.83 0.91
utter_faqg_restaurant 1.00 0.75 0.86
utter_faqg_reception_time 0.70 1.00 0.82 14
utter_fag_pet_policy 1.00 1.00 1.00
utter_deluxe_details 1.00 1.00 1.00
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
utter_fag_meeting_room 1.00 0.88 0.93
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utter_faq_baby_chair 1.00 1.00 1.00 8
utter_faq_people_rooms 1.00 1.00 1.00
utter_faq_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
utter_fag_check_in_soon 1.00 0.57 0.73 14
utter_fag_swimming_pool 1.00 1.00 1.00 5
utter_faqg_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_faq_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 xac
khoang 89%.
Correct: 731/814

F1-Score: 0.906

Precision: 0.926

Accuracy: 0.899

b) Test trén giao dién ngudi ding cudi

Thuc hién thir nghiém tuong tac véi Chatbot v6i mot s cau cau hoi gan véi

kich ban da dao tao cho Chatbot.
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W

Chao mimg quy khach dén véi khach san SunRise Central. Chung
t6i c6 thé gilip gi cho anh/chi a? 14040 DM

Dat phong Thong tin

Quy khach vuilong lua chon loai phong

HotelBot

pot

i .

* xinchao 0o 2

Phong Delu... |~ PhongPre... Phong Suite | Phong Family

Phong Deluxe rdng 20 m2, c6 giudng don hoac ddi, dung cu pha tra/
café mién phi, 2 chai nudic sudi mién phi, internet wifi mién phi, két
sat, khda phong dién i, dién thoai quoc té, td lanh minibar, truyén
hinh cap LCD, thiét bi bao khéi & chira chay

Phong Premium rdng 26 m2, c6 giudng don hoac ddi, dung cu pha
tra/café mién phi, 2 chai nuréc sudi mién phi, internet wifi mién phi,
két sat, knda phong dién tu, dién thoai qudc té, td lanh minibar,
truyén hinh cap LCD, thiét bi bao khi & chifa chay. Giudng phu khi
Hinh 3.9: Héi vé céc loai phong cia khach san
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HotelBot
bot

' thdi gian khachsanmélicnaovay 0o
TTEE W

o Dichvu lé tan lam vigc 24/24. .- 5y,
HEE T
. Théi gian nhan phong clakhachsan ... 0
IR . :
Théi gian nhan phong bat dautir 14 gidchigu ...
Y,

thdi gian tra phong lic may gié' .0y
y______
Théi gian tra phong bat dau tr 12 gidtrua (. oy

Vi tra phong tré co thé duoc dap ng tly theo tinh hinh phong
cla khach san. Tra phong tré tir 14h00-18h00 s& bi tinh thém mét
khodn bing 50% gid phong Iuu trd. Trd phang tré sau 18h00 s& b
tinh 100% gid phong luu tri. Gia phong can ban dé tinh phi | gia
khach phai tra khi dat phong. 11:44 PM

Thinh thoang, khach san cd thé cho nhan phong sém néu co phang
trong.Viéc nhan phang sém co thé phat sinh chi phi. Vui long lién hé
vGi ching téi qua booking@sunrisecentralhotel.com dé biét thém

chitiét, 11:45 PM

-“ khach san co phucvy blrasangchtr s 0y 7

An sang buffet duac phuc vu tai Nha hang Sunny tai tang trét. Thai
Hinh 3.10: Héi vé c4c thdng tin thai gian check-in, check-out cia khach san
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Khach san ¢ thé linh ddng phuc vu mdt s& mon chay. BE bit rd cu
thé, vui long lién hé véi nhan vién phuc vy d& ching toi kiém tra vai
bép 11:48 PM

i

Khach san dugc trang bi Internet wifi MIEN PHi trong phongva o

cac khu vurc cing céng va viéc két ndi sé rat thuan tién, Mat khau

wifi duoc cung cap trén tudng phong cla khach san 11:50 PM
ST

Ching téi cd phang khang hat thudc. Vui ldng lién hé vai Lé Tan dé
dugc tra giup. 11:50 PM

DEé biét chi tiét vé gia va giam gia cho khach doan, vuilong lién hé
vdi ching t6i qua email sm@sunrisecentralnotel.com 11551 PM

“ th& Tré em c6 G mién phikhéng 155011

Khach san quy dinh 1-11 tudi |3 tré em, trong dé:

» TUr 1-5 tudi dugc o clng giudng vdi cha me va dung buffet sang
mién phi.

» TUr 6-11 tudi cd thé & clng giudng vai cha me, nhung phai tra phu
thu an sang bang 12 gid cla ngudi lén. Néu tré em & dd tudi nay can
giudng phu thi khéng phai tra phu phi an sang (vi givdng phu da
bao gom an sang)

» Tré em tir 12 tudi trd 1én dugc tinh nhu ngudi 1dn 11:52 PM

Hinh 3.11: Héi vé c4c thong tin dang FAQ khac ciia khéch san
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._ Batphong (150
TTE TR

Ban mudn dat phong nao?

11:34 PM

Phong Delu... = Phong Pre... Phong Suite | Phong Family

Ban mudn nhan phong (check-in) vao ngay nao? Vidu: 20/11/2020
11:55 PM

TS
1810 q155pM W
y
Xinvuilong dién ddng dinh dang ngay: dd/yy/yyyy (Ngay/Thang/

Ban mudn nhan phong (check-in) vao ngay nao? Vidu: 20/11/2020

11:55 PM
. 1910/2020 145501 &

Ban mudn tra phong (check-out) vao ngay nao? Vi du: 21/11/2020

11:55 PM
™
7 3

. .
1 2

(|
Cé bao nhiéu tréem (dudi 12 di)? - oo 5y
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Ban mudn dat bao nhiéu phong? ...~ -,

o Vuiléng cung cdp cho chingtditénchaban .- o
Fo __amann

Long 11.7pm
I

Vui léng cung cdp cho chiang téi s4 dién thoai clda ban
y
0949100000 14.17 pMm

H Vui léng cung cap cho ching téiemail cdaban ... - -,
A,
: hfisds 11.97pm w2

Xin vui lang dign dang dinh dang email 22

11:17 PM

11:17 PM

Vui lang cung cap cho chdng téi email cda ban

IDHE@EmETI.CDm 1117 PM 2

THONG TIN DAT PHONG

11:17 PM

an,

11:17 PM

Phong:Family
Ngay nhan phong:27/10/2020
Ngay tra phong:28/10/2020
S8 ngudi lan:2

S8 fré em:?

@ |Write a message...

Hinh 3.12: bat phong
3.4. Danh gia

Tir két qua thuc nghiém rat ra mot s6 danh gia nhu sau:
- Xac dinh dung dugc y dinh (intent) c6 ¥ nghia quan trong nhit dbi véi
chatbot. Dbi v4i bai toan trong mién dong can xac dinh rd rang cac intent, xay dung

tap dir liéu du 16n, gan nhan va tién hanh training.
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- Xay dyng dir li¢u dao tao, training cho chatbot véi cac kich ban la rit can
thiét dé cho do chinh xé4c cao cua chatbot.

- Chatbot tng dung Al c¢6 kha ning dap tng tot véi cac kich ban dyng sin, va
duoc dao tao. Pi vai cac kich ban ndim ngoai kich ban dung san, c6 thé tang cuong
kha ning cho chatbot bang cach diéu hudng ngudi dung vé cac cAu mic dinh hoic
cac dang giao di¢én menu lya chon.

- Viéc xé4c dinh va phan hdi da y dinh c6 thé thuc hién bang viéc két hop cac
y dinh.

- Qua bai toan thuc nghiém c6 thé thiy rang ap dung bai toan Chatbot cho viéc
hd tro tra 11 thong tin khach san 1a kha thi, ¢6 tinh thyc tién cao, va hoan toan ap
dung duoc ngay trong thuyec tién.

3.5. Két luan chwong

Trong chuong nay luan van da mo ta cac budc chinh trong xay dung chuong
trinh thuc nghiém tir viéc lya chon ngudn dit liéu, xay dung ¥ dinh, thuc thé va cac
kich ban tra 16i. Két qua cia viée huan luyén va test dit liéu cho két qua kha cao trén
tap dir liéu huan luyén va test. Huén luyén cang nhiéu dir liéu thi 6 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 trac va nhiém vu
cac thanh phén chatbot, mot s6 thuat toan co ban ap dung vao viéc xay dung chatbot
dé giai quyét cac bai toan theo hudng tiép can mién déng, cu thé 1a linh vuc khach
san du lich. Dya vao d6 ta c6 thé ap dung xay dung chatbot giai quyét cac bai toan
hd trg ngudi dung trong nhiéu linh vuc thyc té.

Ciéc 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, k¥ thuat duoc ap dung trong chatbot.

- Tim hiéu lira chon mé hinh chatbot phu hop, tir d6 c¢6 thé quyét dinh xay
dung bot theo mé hinh nao, phuong phap nao phit hop hon cho tirng yéu cau bai toan.
Cu thé véi bai toan tra 16i thong tin khach san str dung phuong phép tiép can dang
chat van ban (text-based), trong mién déng (closed-domain), huéng muc tiéu (task-
oriented), thiét ké dua trén Al.

- Khdo sat, nghién ctru, xay dung chatbot thuc nghiém xur Iy ngdn ngir tu nhién
(NLP) bang tiéng Viét str dung Rasa framework. Thir nghiém va danh gia mé hinh
RASA trén bo dir liéu xay dung cho két qua do chinh xac kha cao (khoang 89%).
Chatbot hd tro trong d6i nhiéu y dinh (hon 50 intents) va ciing di co kich ban minh
hoa hd tro da y dinh (multi-intent).

- Cai dat va trién khai Gmg dung trén moi truong hé diéu hanh Windows véi
nén tang Rasa framework 1.10.12, ngén ngit 1ap trinh python 3.7, st dung chat client
dang web hoic telegram. San phdm demo c6 duoc s& 1am tién d& cho viéc phat trién,
hoan thién san pham trong thoi gian toi. San pham ciing cho thdy kha ning xay dung
chatbot irng dung Al trong céac linh vuc khac 1a hoan toan kha thi.

Mot s6 han ché:

- Chua xay dung dugc da dang hoda cau tra 101

- Chatbot m&i chi hd trg dang hdi thoai text, chua hd trg voice.

- Chua c6 kha nang tra 101 cac cau hai phic tap.
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- Chua xay dung duogc giao dién quan tri dé ty to chirc xay dung intent, entity,
kich ban... nham muc dich cung cép cho nhiéu khéch san khac nhau.

Pinh hwéng nghién ciru tiép theo:

- Xay dung thém da dang hoa cac cau tra 101 ngau nhién theo cac y dinh

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

- Xay dung bot c6 kha ndng tra 101 cac cau hoi phuc tap hon.

- Xay dung giao dién quan tri ty to chirc va quan 1y intent, entity, kich ban. ..
dé hd tro cho cac khach san ty xay dung chatbot ctia riéng minh ma khong can hiéu

nhiéu vé 1ap trinh.
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