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NGHIEN CUU SU PHAT TRIEN
CUA CHATBOT 10 NAM TRO LAI PAY

Nguyén Thién Nhon’, Pham Vin Hién®

Tém tat: Poi véi s phat trién nhanh chéng cia thoi ky cong nghiép héa, hién dai héa.
Internet dang dan tré nén phé bién va la mét phan khéng thé thiéu trong cudc song hién nay.
C6 rat nhiéu cong nghé méi dwoc ra doi dé gilip con nguwdi cé thé quan 1y cong viéc ciia minh
mot cach hiéu qua va tiét kiém chi phi. Chatbot dwoc ra doi dwa trén sy két hop voi Tri Tué
Nhan Tao (Artificial Intellegence - Al) va c6 thé biéu dién dwdi dang hinh anh, am thanh va
giong néi dé tiong tac véi con ngwoi. Chatbot dd tré nén phé bién hon trong nhitng ndm gan
ddy vi chiing lam giam chi phi dich vu khdch hang va c6 thé xir Iy nhiéu nguwoi ding cing mot
lic. Chatbot cé thé thay thé con nguwoi trong viéc ldp don ban hang, thanh todn héa don, tu van
khach hang, chuan dodn bénh tat, v.v. Nhung dé hoan thanh nhiéu nhiém vu khdc can phai lam
cho Chatbot hiéu quad nhdt cé thé. Chatbot dwoc tao ra bang cdch sir dung phwong phdp tich
hop véi cac mé hinh, phiwong phdp hoc mdy. Bai viét giGi thiéu vé lich sir phdt trién ciia cong
nghé Chatbot. Cdu triic va cdc thanh phan cia Chatbot va nhitng thay déi trong nhitng nim
gan day givip ngwoi doc c6 mét cdi nhin tong quan vé sw phat trién ciia cong nghé, wu nhuwoc
diém cia cdc ky thudt dwoc su dung.

Tw Khoa: chatbot, chatbot architecture, technical chatbot.

Abstract: In the rapid development era of the industrialization and modernization
Internet is gradually becoming popular and an indispensable part of our life. There are many
new technologies born to help people manage their work effectively and economically. Chatbot
was born based on a combination with Artificial Intelligence (A1) and be able to present images,
sounds and voices to interact with humans. Chatbot has become more popular in recent years
because they reduce customer service costs and can handle multiple users simultaneously.
Chatbot can replace people’s role in making sales orders, paying bills, consulting customers,
diagnosing diseases, etc, but Chatbot needs to be as efficient as possible to complete many
other tasks . Chatbot is created in form of machine learning methods. The article introduces
the development history of Chatbot technology. It's structure, components and changes in

recent years give readers an overview of the development, advantages and disadvantages of
this technology.

Keywords: chatbot, chatbot architecture, technical chatbot.
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1. Giéi thi¢u

Mot trong nhitng muc ti€u quan trong cua cac nghién clru trong linh vuc tuong tac gitra
con nguoi va may tinh 1a thiét ké cua tu nhién va phuong thirc twong tac truc quan. Pac biét,
nhiéu nd luc da dugc cong hién cho sy phat trién cia cac hé thong dé twong tac v6i nguoi ding
bang ngdn ngit ty nhién.

Chatbot ngdy cang tré nén quan trong d6i véi cac hé thong khoa hoc, thuong mai va giai
tri. No6 c6 mot loat cac ing dung nhu trg 1y 40 voi mot vai cai tén tiéu biéu nhu Cortana cta
Microsoft, Siri cua Apple, Google Assistant cua Google, gia su tri tu¢ nhan tao, thwong mai
dién tir va mang x3 hoi va nhirng tiém ning cach mang hoa giita con ngudi trong tac may tinh
dang dién ra. Hién nay Chatbot dang duoc sir dung boi hang nghin nguoi ding web dé dan xép
quyén truy cap vao dir liéu hodc co s& kién thtrc va cling dé thuc hién cac cudc hoi thoai chung
(Barros F A and Hodges C, 2006).

Di v6i su phat trién ctia cong nghé va chat lwong cudc sdng ngay cang dugc nang
cao thi tinh lién tuc va sy tirc thoi ludn 1a nhimng tiéu chi duge dit 1én hang dau. Nhiing
doanh nghiép, bénh vién hay truong hoc ludn cé nhitng dich vu hd tro tro chuyén hay tu
van truc tiép qua dién thoai dugc thyc hién bdi con nguoi sé can c6 thoi gian cho dé tra 1oi
cau hoi hay xir Iy van dé cta khach hang. Khi s6 lugng khach hang tang thi thoi gian cho
ciing ting Ién, dan dén chat luong phuc vu khach hang suy giam. Trong khi d6, Chatbot ¢6
thé hoat dong lién tuc ma khong can nghi ngoi, n6 dugc st dung trong cac cudc hoi thoai
v6&i nhiéu linh vue khac nhau nhu tu vin khach hang, thu thap thong tin, cham séc strc khde,
thuong mai dién tu, v.v.

Ké tir sau thoi diém Phép thir Turing ctia Alan Turing ra doi vao ndm 1950, cong nghé
Chatbot di dugc cai tién voi nhimng tién bo trong xir Iy ngdn ngir ty nhién va ngon ngit may.

1.1. Khai niém

Chatbot 13 “hé thng hop thoai co thé gitip con ngudi giao tiép truc tiép v6i may tinh bang
ngdn ngit tr nhién” (Jia J, 2003). Khai niém hoa Chatbot dau tién duoc quy cho Alan Turing,
ngudi da hoi "May moc o thé suy nghi khong?" vao nam 1950 (Turing A, 1950). Chatbot hay
con duoc goi 1a Artificial Conversational Entity, 1a thuc thé tro chuyén do duogc ra doi cung
v6i su két hop cua Al cho kha ning twong tac voi con ngudi bang ngdn ngit tw nhién, vé co
ban thi no chi 1a mot thuc thé nhén tao duoc cac la lap trinh vién 14p trinh san cac tac vu khi
nhan dugc mot yéu cau béng ngdn nglr ty nhién va nd cod thé tu thuc hién duge yéu cau do.
N6 dugc thiét ké dé mo phong mot cude tro chuyén véi cac dbi tac 1a con ngudi thong qua
ngodn ngit tw nhién va duoc coi 1a mot trong nhitng ngdn ngit cd dién dai dién cho cac tuong
tdc ngdn nglr tur nhién gitta con nguoi va mady moc. Noi chung, mot Chatbot sir dung van bén,
giao dién twong tac don gian, co thé bao gdm cac hé théng nhan dang giong néi hoic cir chi hay
cac tinh nang text-to-speech.
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1.2. Céu tric ciia Chatbot

Vé co ban thi ciu tao cia Chatbot gém co 3 phén: co s dur liéu, tﬁng ung dung va
giao dién lap trinh tmg dung (quyén truy cap vio cac thu vién (Application Programming
Interface - API) cung voi giao dién nguoi dung). Co so dit liéu: luu trir thong tin, dir licu va
ndi dung ctia nguoi dung; Tang ing dung: giao thirc ciia ting nay dugc ding dé trao doi dir
liéu gitta cac chuong trinh chay trén may chii va may khach. Vai tro ciia tang ndy nhu mot
cira s6 danh cho hoat dong xir 1y cac tng dung, biéu dién dich vu va hd tro truc tiép cac ing
dung nguoi dung; Giao di¢n 1ap trinh: 1a giao dién cia hé théng may tinh hay ung dung cho
phép ngudi dung cé thé thuc hién yéu cau dich vu tir may ciia nguoi dung hodc trao doi dir
li€u gitra hai may.

1.3. Phan loai Chatbot

Chatbot sur dung kich ban (Scripted Chatbot): loai nay thuc hién hanh vi dya trén nhiing
quy tac da duogc xéac dinh, nguoi dung can chon 18 rang cac yéu cAu tai mdi budc dé xac dinh
bude tiép theo ciia cude trd chuyén. Nguodi dung can phan hdi bang vin ban, cam Gng hoic
giong ndi s& phu thudc vao nén tang ngudi dung thiét ké va sir dung.

Chatbot sur dung tri thong minh (Intelligent Chatbot): dugc xay dung v&i cac ky thuat tri
tué nhan tao. Nho ¢6 tri tué nhan tao ma Chatbot c6 thé hoat dong linh hoat hon, n6 c6 thé thu
nhan dit liéu vao cua ngudi dung va tiép thu dir liéu d6. Chatbot c6 thé thu nhan dit liéu vao 1a
hinh anh, vian ban, giong n6i va khong gidi han dit liéu vao néu né ¢ nghia.

1.4. Cach thirc hoat dong

Chatbot 1a su két hop cuia kich ban c6 san duoc lap trinh va c6 kha nang tu hoc trong qua
trinh twong tac. Twong tac voi Chatbot qua vin ban bang cach str dung cac hé thong xr 1y ngdn
ngit ty nhién dé phan tich dir lidu va lya chon cic thuat todn méay hoc dé dua ra cac phan hoi
khac nhau, né s& du doan két qua va phan hdi chinh x4c nhat c6 thé. Chatbot st dung hé théng
quét cac tir khoa c6 trong dir liéu dau vao, sau d6 lira chon cac tir khéa phu hop nhit trong co
s& dir liéu. Néu tinh huéng do khong c6 trong co s¢ dir liéu thi Chatbot s€ tu hoc vao co sé¢ dir
lidu dé sir dung cho yéu ciu sau ndy. Diém manh ctia Chatbot 1 kha nang tu hoc hoi tir sy twong
tac ctia nguoi ding qua nhiéu nén tang khac nhau, c6 thé tu hoc héi tir cac dir liéu duoc dua
vao ma khong can phai 1ap trinh cy thé (Hinh 1).
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Hinh 1: So d6 hé thong Chatbot
2. Cac phuong phap tiép cin

Co6 hai cach tiép can trong viéc phat trién mot Chatbot tiy thudc hai yéu t6 1a cac thuat
toan va cac k¥ thuat dugc ap dung vi thé c6 hai phuong phép tiép can la két hgp mo hinh va
phuong phap hoc may.

2.1. Phwong phap tiép cin phit hop véi mé hinh

Chatbot dya trén quy tac khép véi dit lidu vao ciia nguoi ding véi mot mau quy tic va chon
mot cau tra 101 dugce xac dinh trude tr mot tap hop cac cau tra 161 voi viée s dung cac thuat toan
khép mau. Béi canh ciing c6 thé gop phan vao lua chon quy tic va dinh dang ctia phan hdi (Marietto
etal.,2013). ELIZA va nguoi ké nhiém ALICE 1a nhitng chatbot dau tién sir dung mau sy phu hop.
Dong thoi, trong khi PARRY, PC Therapist III, Chatterbot trong “TinyMUD”’, TIPS, FRED,
CONVERSE, HEX, Albert va Jabberwacky (Bradesko & Mladeni¢, 2012) st dung k¥ thuét nay.
Thong thuong, cac hé thong dua trén quy tac khong tao ra cac cau tra 10i méi vi kién thirc str dung
dugc nha phat trién viét dudi dang cac mau hoi thoai (Ramesh et al., 2017). Co s¢ dit liéu cang mo
rong véi nhidu quy tac thi mot chatbot cang c6 kha nang tra 1(‘yi cac cau hoi cua ngu:(‘yi dl‘mg Vi can
hang nghin quy tic dé chatbot nay hoat dong chinh x4c nén rat kho dé giai quyét cac 16i ngit phap
va cu phap trong phan hdi cta ngudi dung. Cleverbot, Chatfuel va Watson la mot s6 chatbot dua
trén quy tic (Ramesh et al., 2017). Trong hau hét cic chatbot dwa trén quy tic cho giao tiép mot
luot, cau tra 101 duoc chon, chi tinh dén cau tra 161 cudi cting. Cac chatbot gidng nhu con ngudi, st
dung lya chon cau tra 161 nhiéu luot, trong d6 moi cau tra 101 duge st dung lam phan hoi dé chon
mot cu tra 10i binh thudng va phit hop cho toan b bbi canh (Wu, Wu, Xing, Zhou, & Li, 2016).
Nhuoc diém cta phuong phap dbi sanh mau la céc cau tra 161 dugce tu dong hoa, 1ap di 1ap lai, khong
c6 tinh doc dao va tu phat trong phan tng cua con nguoi (Ramesh et al., 2017). Mt khac, du thoi
gian phan hoi nhanh, tuy nhién mot kiém tra sau hon vé ct phap hodc ngit nghia ciia van ban dau
vao khong duoc thuce hién (Jia, 2009). Trong cac phan phu sau, ba ngdn ngir phd bién nhét dé trién
khai chatbot v6i phuong phap so khép mau dugc mé ta va so sanh trong cac chiic ning co ban ctia
chiing. Cac ngon ngir nay 1a AIML, Rivescript va Chatscript.
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2.2. Ngon ngir danh ddu tri tué nhin tgo

Trong nhitng ndm 1995 dén 2000, cac nha phat trién di tao ra Ngon ngit danh dau thong
mlnh (AIML) (Marietto et al., 201 3), dé xay dung co so kién thu:c cua cac chatbot ap dung khép
mau tiép can. N6 duoc phat trién dya trén XML va 1a ma nguén mo. ALICE 1a chatbot dau tién
st dung co so kién thire duoc trién khai bang ngon ngit AIML. Nho ¢6 tinh kha dung, d& hoc
va thyc thi, va su san c6 cua cac bd suu tip AIML duge tao trude, chatbot str dung AIML 1a
chatbot str dung dugc nhiéu ngdn ngit (Arsovski, Muniru & Cheok, 2017).

Péi tuong dit liéu AIML bao gdm cac chu dé, trong d6 bao gdm cic danh muc c6 lién
quan dén chung. Danh muc 1a mdt quy tdc cua chatbot, c6 mot mau dé thé hién thong tin dir
lidu vao ciia ngudi ding va mot mau dé mé ta phan tng cta chatbot. Mau c6 thé bao gdm céc
tu, ky tu dai dién va don khoang tréng. Tat ca cac danh muc dugc luu trir trong mot dbi tuong
c6 tén la Graphmaster, c6 dang cdy vdi cac nut dai dién cho cac danh muc va 14 dai dién cho
cac mau 1a phan hoi cua chatbot. AIML st dung k¥ thuat doi sanh méu thuc hién tim kiém
chuyén sau dau tién trong Graphmaster dé phtt hop voi mé hinh tét nhat (Wallace, 2009).

Mbt chatbot duge thuc hién véi AIML c¢6 mic dd nhan biét ngit canh. No ¢cé thé dap ung
v6i ddu vao cua nguoi dung theo nhitng cach khac nhau ngau nhién hodc dya trén gid tri cua
céc bién duoc cap nhat trong cudc tro chuyén. Sau day vi du vé mot doan ma AIML trd chuyén
cua nguoi dung véi chatbot.

<category=
<pattern>HELLO </pattern=>
<template=
<random>
<li= Hi! What’s yourname? </li>
<li= Hello, How are you? </li>
<li> Hello! </Ii>
</random>
</template=
</category=

<category=

<pattern>MYNAMEIS * </pattern>

<template>Nice to meet you <set name="nameUser"> <star/> </set></template>
</category>

<category=

<pattern>NIGHT </pattern>

<template>Good night <getname="nameUser"/></template=
</category>

<category=
<pattern>_ NIGHT </pattern>
<template><srai> NIGHT </srai></template=
</category=>

<category>
<pattern>NIGHT * </pattern>
<template><srai> NIGHT </srai></template>
<fcategory=>

<category=
<pattern>_ NIGHT * </pattern>
<template=<srai= NIGHT </srai></template>
<fcategory>

Hinh 2: Cudc trd chuyén cta nguoi ding biéu thi dudi dang ma AIML
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Diéu dang noi la AIML, va cac ngdn ngir phtt hop véi mau khac, d6i khi duoc sir dung
cung v6i Phan tich ngit nghia tiém an (LSA) hodc cac k¥ thuat khac. Vi du: AIML c6 thé tra
161 céc cau hoi dua trén cac mau cu thé, trong khi cac cau hoi khong thé tra 161 theo cach nay
c6 thé str dung LSA dé tao ra céc cau tra 10i (Nt, 2016).

Vi du vé cudc tro chuyén

User: Hello

Chatbot: Hi! What’s your name?
User: My name is Hien

Chatbot: Nice to meet you Hien
User: Goodnight

Chatbot: Goodnight Hien

2.3. RiveScript

RiveScript (Artificial Intelligence Scripting Language-RiveScript.com, 2019), dugc tao
ra vao nam 2009, 1a mot ngdn ngit trién khai kich ban dwa trén dong co sé kién thirc trong
chatbot dyra vao quy tac. N6 1a mi ngudén md va ¢ giao dién c6 sin cho nhiéu ngon ngir lap
trinh nhu Java va Python. Trong cti phap cta RiveScript, ky hiéu *“+>* cho biét thong tin nguoi
ding nhap vao, trong khi ->* biéu thi phan hdi cua chatbot. Trinh thong dich khép véi dit liéu
vao ctia ngudi ding véi cac phan hoi duoc luu trit va xac dinh phan tmg pht hop nhit cho dau
vao cua nguoi dung. RiveScript ciing hd trg cac ky tu dai dién, hoi thoai chuyén hudng va né
nhan biét ngir canh vi n6 hd trg nguoi ding va cac bién cia chatbot (Gupta, Borkar, Mello, &
Patil, 2015).

Vi du vé ma RiveScript

+Hello

- Hi! What’s your name?

- Hello, How are you?

-Hello!

+ my name is *

-<set name=<formal>>Nice to meet you, <get name>!
+ Goodnight

- Goodnight<get name>

2.4. ChatScript

ChatScript dugc phat hanh vao nam 2011, va né 1a mot hé thdng chuyén nghiép cho phat
trién chatbot dya trén quy tac véi ngdn ngir kich ban ma ngudn mé d6 1a rat nho gon. N6 khép
dau vao cta ngudi dung véi dau ra ciia chatbot bang cach sir dung d6i sanh mau. Trinh gin the
va phén tich ca phap dugc nhiing s& phéan tich nguoi ding dau vao va cai thién nd vé mat ngit
phép, ci phép va ngit nghia (Wilcox & Wilcox, 2014). ChatScript sir dung cac khai niém la tp
hop céc tir tuong tu lién quan dén ¥ nghia va cac phan khac ciia bai phat biu. Cac co s¢ dir lidu
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hién c6 vé cac khai niém c6 thé dugc cac nha phat trién str dung tryc tiép giup viéc tao chatbot
dé& dang hon. N¢ ciing phan biét chit hoa chir thudng va do d6, c6 thé phat hién cam xuc trong
phan mg cta ngudi ding khi von hodc chir thuong duoc sir dung cho muc dich nay. Ngoai
ngan han b nhé, ChatScript ciing bao gdbm bd nhé dai han st dung cac bién luu trit thong tin
ngudi ding cu thé va cé thé duge str dung tryc tiép hodc trong két hop vai cac diéu kién dé tao
ra phan hdi chatbot (Ramesh ez al., 2017). Mot s6 chatbot duoc trién khai véi Chatscript 1a
Suzette, Rosette, Chip Vivant va Mistsuku (Bradesko & Mladeni¢, 2012). Cudc hoi thoai trong
vi du tro chuyén & trén dugc thuc hién trong ChatScript, nhu dugc hién thi sau day.

concept:~greeting [hello hihey]

concept: ~goodnight [night goodnight |
Topic: ~chitchat{ ~greeting)
t: ~greeting

#! Hello
u: ( * ~greeting* ) [Hi!] [Hello], [What's your name?] [How are you?]

#! My namge is
u: (*name #*is_* ) Nice to meet you 0!
Susemame="_0

#! I wish you a goodnight
u: ( <<!not * ~goodnight * >>)Goodnight $username

Hinh 3: Cudc tro chuyén cta nguoi dung dugc thuc hién trong ChatScript
2.5. Uu nhwoc diém ciia cdc mé hinh trén

C6 nhiing wu va nhuoc diém khi st dung AIML, RiveScript hodac Chatscript dé trién khai
mot chatbot (Arsovski et al., 2017).

Han ché chinh ctia AIML 1a téc gia phai viét mau cho moi phan hdi c6 thé c6 cua ngudi
dung. Tuy nhién, n6 giup chatbot phan hdi nhanh chong va dé dang. AIML rét dé hoc va d&
trién khai, nhung kién thire dugce trinh bay dudi dang mét thé hién trong tép AIML; do d6 khong
c6 cung cdp dang tin ciy cho viéc quan 1y dir liéu quy mé 16n. Ngoai ra, AIML 1a mot chudi tir
dbi sanh dua trén quy tac tao ra mot cau tra 1oi day di hodc mot thay thé tir dau vao va nhu thé
AIML tré nén kém hiéu qua khi giai quyét cac co sé tri thirc 16n (Trivedi, Gor, & Thakkar,
2019). Néu kién thirc duoc tao ra dua trén dit liéu thu duoc tir Internet, no phai duoc cap nhat
dinh ky, nhu cac ban cdp nhat tu dong khong thé duoc tién hanh. Hon nita, phién ban géc cua
AIML khéng c6 tiy chon cta phan mé rong. AIML cé cac mau d6i sanh kém va thach thirc
quan ly. Mic du ndi dung dé nhap nhung thach thirc chinh 1a lwgng 1én dit liéu ma nha phét
trién phai nhap theo cach thii cong dé xay dung mot chatbot hoat dong (Arsovski et al., 2017).
RiveScript cung cip cac tinh ning tich hop bd sung va nhiéu thé hon AIML. Cu thé hon,
RiveScript khong can tép ciu hinh bd sung trong khi AIML thi rat can dé xac dinh thong tin vé
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chatbot, chéng han nhu tén ctia n6. Hon nita, n6é 4p dung nguyén tac ké thua trong chu dé cua
no6, ¢6 cac phan hdi ngau nhién c6 trong sé va gan ddi twong. Trong AIM, mdi dau vao ciia
nguoi dung duoc chuyén thanh chit hoa dé giam thiéu mau ph1‘1 hop trén khf)ng Tuy nhién, diéu
nay c6 hai cho nguoi dung khi khong phan biét chir in hoa. Dé giai quyét van dé nay giam bét
va mé rong tiém nang ciia cac phan hdi nhét dinh cho ciing mot ngudi dung dau vao, ChatScript
phéan bi¢t chir hoa chir thuong. Tuy nhién, ngoén ngtr kich ban ctia ChatScript phuc tap hon
RiveScript va AIML, dugc phan tich ¢t phap ngon ngit phan cach bang dong. N6 ciing dua trén
v nghia va hé tro khai niém co nghia 1a ngoai viéc tao ra mot chatbot, nd 1a mgt h¢ théng dé
van dung ngdn ngit cia con ngudi. Do d6, nha phat trién khong can viét nhiéu quy tic.
ChatScript c6 thé két hop nhiéu quy tic phirc tap cac cach va cung cip cac phan hoi khong thé
duoc thé hién nhu nhau trong AIML hodc RiveScript. Hon nira, ma RiveScript c6 thé duoc dich
sang ChatScript nhung ChatScript thi khong thé dich lai.designations

2.6. Machine Learning Approaches

Chatbot 4p dung Phuong phap hoc méy thay vi So khép mau trich xuat ndi dung tir dix
lidu ngudi dung nhap bang Xir Iy ngén nglt tu nhién (NLP) va loai bo kha nang hoc tir cac cu()c
tro chuyen N6 xem xét toan bd bdi canh hop thoai, khong chi luot hién tai va khong yéu cau
phan hoi x4c dinh trude cho mdi dau vao cia ngum dung c6 thé. Thong thudng, né can mot tip
hop dao tao mo rong, viéc tim kiém trong s6 d6 co thé tao thanh mot kho khan quan trong vi
cac tap dir liéu san c6 co thé khong du. (Lin, D’Haro, & Banchs, 2016). Thong thuong, Mang
than kinh nhan tao (ANN) duoc sir dung dé trién khai cac chatbot nay. Cac mo hinh dua trén
truy xudt st dung mang no-ron dé 4n dinh diém s6 va n6 phan hdi c6 kha ning xay ra nhat tir
mot tap hop cic phan hdi. Nguoc lai, cac md hinh Generative tong hop ciu tra 101, thuong sir
dung céc k¥ thudt hoc sau.

2.7. Natural Language Processing

Xu Iy ngdn ngit ty nhién (NLP) (Khurana, Koli, Khatter va Singh, 2017) 1a mét linh vuc
Tri tué nhén tao kiém tra cach mdy tinh hé théng co thé giai thich va kiém soat ngdn ngit tu
nhién lién quan dén vin ban hodc giong néi. Thong tin duge thu thap trén sy hiéu va cach st
dung ngdn ngir ciia con ngudi dé tao ra cac ky thuat thich hop cho may hé théng may tinh quan
1y ngdn ngir ciia con ngudi va thue hién nhiéu nhiém vu (Jung, 2019). Hau hét cac ky thuat
NLP déu dua vao may hoc. Bao gdm Hiéu ngon ngit ty nhién, giup phat trién st ménh dé hiéu
van ban va tao ngdén ngir ty nhién (Langner, Vogel, & Black, 2010; Perera & Nand, 2017), trach
nhiém tao van ban thuong do ANNs thuc hién.

2.8. Natural Language Understanding

Chatbot sir dung Hiéu ngon ngir ty nhién (NLU) (McShane, 2017) dé truy xuat ngit canh
tir ddu vao cua ngudi dung khong cé ciu triic trong con ngudi ngdn ngit va phan hdi dya trén ¥
dinh cua nguodi dung hién tai (Jung, 2019). Ba van dé chinh duoc dit ra trong qua trinh NLU la
co ché suy nghi, cach giai thich va kién thirc chung ctia nguoi dung(Chowdhury, 2003). NLU
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ho tro phan loai muc dich va trich xuét thuc thé, dua vao gidi thich thong tin ngli canh. Céc
thuc thé c¢6 thé do hé thong xac dinh hodc di xac dinh ngudi dung. Béi canh 1a cac chudi luu
trit d6i tuong ma nguoi dung dé cap dén dén (Ramesh et al, 2017). M6 hinh phan loai muc dich
c6 thé 1a trinh phan loai chéng han nhu thuat toan SVM tuyén tinh hodc no c¢6 thé 1a mot mod
hinh dugc dao tao trude duoc tao ra bang cach phan loai thil cong cua tin nhan van ban tir ngudi
dung vao cha dé (¥ dinh). Twong ty, md hinh trich xuét thyc thé co thé dugc dao tao trude bang
cach chu thich tha cong cac thyuc thé trong tin nhin vin ban cia ngudi dung. Vi 1y do nay, mot
tap tai liéu dao tao c6 chu thich cé thé duoc tao béng cach d6i sanh nhin véi mdi khéi tir. Sau
khi cac mo hinh da duoc dao tao, n6 c6 thé ty dong phan loai tin nhan van ban méi cia ngudi
dung theo y dinh va trich xuat cac thyc thé (Hien ez al., 2018).

2.9. Arficial Neural Networks

Chatbot dwa trén truy xuat va sir dung mot s6 loai Mang than kinh nhan tao (ANN). Hé
théng nhin dau vao cta ngudi ding, tinh toan cac biéu dién vecto, cung cip dit liéu d6 dudi
dang céc tinh nang cho mang no-ron va tao ra phan tng. Qua trinh 4nh xa cac tur thanh vecto
duogc goi 1a nhiing tir va mot sd phuong phéap ¢ thé don gian hodc str dung hoc sau cac ky thuat
nhu Word2vec (Mikolov, Sutskever, Chen, Corrado, & Dean, 2013).

Trong cac hé théng dua trén truy xuat (Retrieval-based systems), mang No-ron nhan tao
dugc dao tao str dung ca vecto dau vao. Lay dau vao cta nguoi ding vecto va dua ra xac suit
cua moi y dinh. Sy phan loai cia thuc thé trong dau vao cua nguoi dung dugc thuc hién boi
Nhan dang thuc thé dugc dat tén (Named entity identifier) hé théng, cling c6 thé su dung cac
k¥ thut hoc sau. Trong khi cac chatbot dwa trén Generative rat hitu ich dé thu hit mot nguoi
trong cac cudc trd chuyén khong chinh thic trong mién mé, chung khong 1y tuong cho céc giao
tiép mién kin ma trong d6 céc chatbot dwa trén quy tic 1a phu hop. Cac chatbot két hop sir dung
phuong phap tiép can dya trén truy xuat va phuong phép tiép can tao ra phan hoi thong tin dau
vao clia ngudi ding néu khong khép véi bat ky quy tic nao (Mathur & Lopez, 2019).

2.10. Recurrent Neural Networks

Céc nha phat trién chatbot sir dung Mang than kinh tai tao (RNN) (Chung ,2014) d¢ tinh
dén bdi canh trude d6 trong mot cude tro chuyén. Trong RNN, thong tin va dau vao ctia nguoi
ding méi cua dir lidu trude d6 cung cip cho cic no-ron. Bang cach nay, mot vong lap truyén
kién thirc tir phan nay sang phan tiép theo ctia mang. Hon nita, khi cac nha phat trién chatbot
can tham khao thong tin trudc d6 va tim hiéu cac yéu td phu thudc dai han, né sir dung mang
B6 nhé ngin han dai (LSTM), mét loai RNN cu thé (Xu et al., 2017). Khoang cich ma nha
phat trién mudn quay lai trong thong tin ctia mot cudc thao luan c6 thé 13 mot tham sb co thé
dinh cAu hinh. M6t chatbot dé tra 101 cac cau hoi thuong gip (FAQ) dd duogc phat trién voi viée
sir dung Mang than kinh lap lai LSTM va két qua thir nghiém cho thay rang chatbot c6 thé nhan
ra cic ciu hoi va tra 1oi ching véi mic do chinh xac rat cao (Muangkammuen, Intiruk va
Saikaew, 2018). RNN va Pon vi dinh ky hai chiéu (GRU) di duogc st dung ngoai co ché cha y
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dé tao ra cac phan hdi thich hop bang cach két hop ngir canh ciia cudc tro chuyén va kién thirc
da cho (Kim ,2020).

2.11. Sequence+toequence Model

Mot mé hinh dua trén Generative dién hinh 14 Sequence-to-Sequence (Seq2Seq), tao ra
mot chudi dich bang cach xem xét chudi nguon. Chudi ngudn la thong tin dau vao ciia ngudi
dung va chudi dich 1a phan hdi cua chatbot (Ramesh et al, 2017). Hai RNN c6 thé duoc sir dung
lam by ma hoa va bd giai ma, day la phién ban co ban va nguyén ban nhét cua mé hinh, hodc
LSTM va GRU (Chung et al, 2014), c6 thé duoc st dung dé 1ap mé hinh cac cau dai hon.

2.12. Deep Seq2seq Model

Céc chatbot tao ra c6 thé c6 hiéu suat tot hon va giéng con ngudi hon khi mé hinh ¢
chiéu sau hon va c6 nhiéu thong sé hon, nhu trong treong hop mé hinh Seq2seq siu chira nhiéu
16p LSTM mang (Csaky, 2017). Mot bién tiém 4n phan cip lip lai m6 hinh encoder - decoder
(VHRED) duoc gidi thiéu, duy tri nglt canh dai han ctia cudc tro chuyén va tao ra két qua dau
ra mo rong.

3. Sau nam 2010

Chatbot dau tién, tén 1a Eliza ctia Joseph Weizenbaum, mo phong mot nha tri lidu tém ly
ngu(n Rogerla N6 di lay cam hing tir nhimg ¥ tudng cia Turmg, ngu:oq da 1ap luan rang co
thé ché tao may moc c6 kha ning hoat dong nhu con ngudi. Y tudng rat don glan va bao gdm
su phu hop véi mau thuat toan va cAu tric lai cAu ma khong can chuyén sau kién thirc hodc xir
1y ngbn ngilr tu nhién.

Chuong trinh dugc ching minh 1a hiéu qua dang kinh ngac trong viéc duy tri sy cht y
trong cudc trd chuyén va su thanh cong cia chuong trinh ban dau da anh huong dén su phat
trién ctia nhidu cac bot khac. Colby tir Stanford Al Lab da phat trién Chatbot Parry. Parry d6i
1ap v6i Eliza & chd n6é moé phong mot bénh nhan va duoc dung nhu mot nghién ciru vé ban chat
hoang tuong va c6 kha nang thé hién niém tin, ndi so hai va lo léng. Mot trién khai khac dugc
goi 1a Jabberwacky c6 thé hoc cac phan hdi méi dya trén twong tac ctia nguoi dung, thay vi
dugc didu khién tir co so dit liéu tinh nhu nhiéu Chatbot hién c6 khac. Al ciia Jabberwacky theo
ddi moi thir moi nguoi da ndi véi no, va tim diéu thich hop nhit dé noéi bang cach sur dung ki
thuat so khop mau.

Mot Chatbot khac dang dé cap ngdn ngir thuc thé nhén tao internet (ALICE), c6 ngén
ngit danh ddu dugc goi 1a ngdn ngir danh dau tri tué nhan tao (AIML), dugc phat trién boi Tién
sRichard Wallace va gianh dugc Giai thudng Loebner vao nam 2000 va 2001. Ap dung ALICE
thuat toan so khop mau heuristic v6i dau vao dé c6 duge mau ddi sanh trong AIML va thuat
toan ndy st dung k¥ thuat tim kiém theo chiéu siu véi backtracking. Kién thirc co sé ciia hé
théng nay bao gém cac tép AIML, 1a mot phﬁn mo rong cua dinh dang XML dugc s dung rong
rdi. Mau tuong tng cua mau phu hop trong kién thirc co sé duge sir dung dé tao dau ra.
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Phan tich sy phat trién ctia Chatbot trén nén tang NLP, nguoi ta c6 thé x4c dinh ba thé hé
cua cac hé théng nay. Cac Chatbot thé hé dau tién dua trén cic k¥ thuat don gian clia mau dbi
sanh ch’fmg han nhu ELIZA. Thé hé th hai bao gé)m k¥ thuat cua Tri tu¢ nhan tao va thé hé thu
ba sir dung céc k¥ thuat so khép mau phire tap hon dua trén ngon ngir danh dau. Mot s6 luong
16n cac Chatbot thé hé thit ba dua trén AIML nhu LUCY, CHARLIE, va Xiao Hui-hui. M6t trong
nhing Chatbot thé hé thir ba n6i tiéng 1a ALICE, da gianh dugc nhiéu giai thuong khac nhau.

Ngon ngir danh dau tri tué nhan tao AIML 1a mot phuong ngit XML véi dic diém ki
thuét riéng cta né dugc phat trién boi Richard S Wallace trong giai doan 1995-2000. Day 1a
mot phuong ngir tuan thu XML dé m3 hoa hanh vi cta bot & dang chuin héa c6 thé dugce trao
doi giita cac trinh thong dich va trién khai Chatbot khac nhau, AIML c6 tinh dé quy cao va
thuong mot mau phan hdi dau vao duy nhét s& co nhiéu mau phi hop thay thé giai quyét dé quy
cho cung mot mi cudi cung. AIML mé ta mot 16p ddi tuong dit liéu co tén 1a AIML cac doi
tuong va mot phan mo ta hoat dong ctia may tinh cac chuong trinh xir 1y chiing. Cac déi tugng
AIML duoc tao thanh tir cac don vi dugc goi la chu dé va danh muc, chtra phan tich cu phap
hodc dir liéu chua phan tich dit li¢u. Tac nhan dua trén AIML tinh trén co s& hop thoai danh
muc duogc tao thanh tir cac don vi dugc xac dinh bdi danh muc thanh phén.

Siri duoc phat trién boi Apple vao nam 2010, di tién phong trong cach cho céc trg 1y ca
nhan. Nguoi ding thyc hién yéu cau va cudc tro chuyén véi né thong qua Messengers bang
cach str dung 1€nh thoai, va n6 bao gém tich hop voi cac tap tin am thanh, video, va hinh anh.
Siri dua ra cac dé xuat va dap tmg yéu ciu ciia ngudi dung bang cach st dung cac dich vu
internet khac nhau, trongkhi no thich nghi, vdi viée st dung lién tuc, theo cach st dung ngon
ngit, tim kiém va mong mudn cia nguoi dung. Mic du Siri 1a tinh vi, n6 khong phai 1a khong
c6 diém yéu. N6 doi hoi mot két ndi internet. N6 1a da ngdn ngir, nhung c6 rat nhidu ngdn ngir
n6 khong hd tro, trong khi hudng dan diéu hudng chi dugc hd tro bang tiéng Anh. N6 ciing gip
kho khan khi nghe nguoi dbi thoai, ngudi c6 giong ning hodc ¢ tiéng on.

Niam 2011, mot Chatbot c6 tén Watson duoc tao ra bdi IBM. Watson c6 thé hiéu duoc ngon
ngir tw nhién cta con ngudi ciing du dé gianh chién thing hai nha vé dich truc d6 trong cude thi
d6 "Jeopardy", trong d6 nguoi tham gia nhan duoc mot sd thong tin dudi dang cau tra 101 va nén
doan céc cau hoi tuong trng. Nhiéu nim sau, Watson cho phép cac doanh nghiép tao ra tro Iy a0
t6t hon. Hon nira, Watson Health duoc thiét ké dé gitip céc béc s trong viéc chan doan bénh cham
soc strc khoe. Tuy nhién, mot nhuoce diém ctia Watson 1a n6 chi hd trg tiéng Anh.

Google Now, dugc phat trién vao nim 2012, ban dau dugc st dung dé cung cép thong tin
cho nguoi ding co tinh dén thoi gian trong ngay, vi tri va tily chon. Google Assistant dugc phat
trién vao nam 2016, tao thanh thé hé tiép theo cua Google Now. N6 c6 mot tri tu¢ nhan tao
chuyén sdu hon véi giao dién than thién hon, ddm thoai hon va cung cip thong tin cho nguoi
dung dy doan yéu cau cua nd. Tuy nhién, n6 khong c6 tinh cach va cac cau hoi ctia nd co thé vi
pham quyén riéng tu ctia ngudi dung vi né duoc lién két trie tiép voi Tai khoan Google cua né.
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Microsoft da thiét ké tro 1y c4 nhan Cortana dugc phat trién vao nam 2014. N6 nhan ra
cac 1é€nh thoai va thyc hién cac tac vu nhu xéc dinh thoi gian va vi tri, hd tro nhic nho dua trén
moi nguoi, giri email va van ban, tao va quan 1y danh séch, chitchat, choi tro choi va tim thong
tin ma ngudi ding yéu cau. Han ché 16n cia Cortana dd duoc bao céo 1a nd c¢6 thé chay mot
chuong trinh s€ cai dat phﬁn mém doc hai.

Cung nam, Amazon gidi thiéu Alexa, dugc tich hgp vao cac thiét bj tu dong hoa va giai
tri gia dinh va lam theo cach nay Internet of Things (IoT) dé tiép can hon v&i con ngudi. Mot
su d6i m&i 1a cac nha phat trién co thé sir dung Alexa Skills Kit (ASK) dé tao va xuét ban cac
k¥ ning Alexa mién phi hoic tré tién.

Mac du trg 1y giong ndi ca nhan cho phép giao ti€p bang giong ndi véi nguodi dung cua
nod, sy hiéu lam thuong xay ra, vi n6 khong thé hi€éu ngén nglr cu thé ma moi nguodi s dung
trong 101 n61 hodc khong hi€u toan bg nglr canh cua cudc tro chuyén.

Microsoft Xiaolce duoc phat trién ndm 2014, mot Chatbot AI dap tng nhu cau hoa dong
ctia con ngudi. Ngoai tinh cach ciia nd, dong gop cta nd cho sy phat trién ciia Chatbot 1a n6 ¢6
tinh thuong, thong minh va cam xuc (IQ-EQ). N6 thiét 1ap mdi quan hé tinh cam lau dai véi
nguoi ding, c6 tinh dén dac thu van héa va cac van dé dao duc.

Pau nim 2016, mot su phat trién cua Cong nghé Tri tué nhan tao da thay doi dang ké
cach moi nguoi giao tiép v6i cac nha san xuat. Cac nén tang truyén thong xa hoi cho phép cac
nha phat trién tao Chatbot cho thuong hiéu hodc dich vu cta né dé cho phép khach hang thuc
hién cac hanh dong cy thé hang ngay trong cc tng dung nhén tin cta nd. Vao cudi nim 2016,
34.000 Chatbot bao phu mot loat cac muc dich st dung trong cac linh vuc nhu tiép thi, hé
théng hé trg, cham soc stre khoe, gidi tri, gido duc va di san van héa. Hang ngan Chatbot dya
trén van ban véi cac tinh ning cu thé da duogc phat trién cho cac nén tang nhén tin, giai phéap
cong nghiép va nghién ctru phd bién. Hon nita, Internet of Things (IoT) dé gi6i thiu mot ky
nguyén mai cla cac ddi tuong thong minh dugc két ndi, noi viéc st dung Chatbot cai thién
giao tiép gitra chung.

4. Két ludn

Bai viét ndy cung cAp mot cai nhin téng quat vé hé théng Chatbot, doi nét vé lich st ra
doi cling nhu phat trién cua Chatbot, biét duoc cac mé hinh duoc st dung cua hé théng, hiéu
dugc diém manh, diém yéu va cach thic hoat dong ctia tirng phuong phap. Qua trinh phat trién
ctia hé théng qua timg thoi ky va nhitng d6i méi ctia hé théng. Bai viét chi phan tich tong quat
va chua chuyén sau vé nhimg van dé cua cac hé théng. Can cai tién hé thong nhiéu hon trong
tuong lai dé phu hop voi thoi dai cong nghé hién nay.
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