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TOM TAT

Trong ki nguyén thong tin, bén canh viéc hoc o truong [op, viéc tw hoc Idp trinh cia hoc sinh,
sinh vién di tré nén dé dang hon rdt nhiéu véi nhitng tdi liéu co ban vé ldp trinh, ma cu thé hon la vé
cau triic dir lidu va gidi thudt trong Idp trinh. Tuy nhién, nhitng tai liéu nay thuong khong dwoc trinh
bay bang tiéng Viét, khién cho nguoi hoc khéng c6 nén tang tiéng Anh tot khé long tiép cin va khai
théc nguon tri thire quy gid nay. Xudt phdt tir co sé d6, bai bdo nay tién hanh thir nghiém va phat trién
hé thé'ng Algobot, mgt Non-task-oriented Retrieval-based Chatbot sir dung tiéng Viét dé hé tro cho
nguoi hoc ndng cao hiéu qua ti hoc Idp trinh trong viéc gidi ddp cdc kién thirc co ban vé cau triic dif
liéu va gidi thugt. Két qua danh gid cho thdy hwéng tiép cdn dé xudt viéc phdt trién Algobot nhu mot
Non-task-oriented Retrieval-based Chatbot la hoan toan kha thi va cho két qua kha quan.

Tir khoa: day hoc 1ap trinh; cAu trac dir liéu va giai thuat; chatbot tiéng Viét trong gido duc;
xtr li ngon ngir ty nhién tiéng Viét; hé thong tra 11 cau hoi tiéng Viét

1.  Gidi thi¢u

Véi su gia ting tuong tac giita ngudi va may, cac hé thong tra 10i ty dong da thu hit
duoc sy quan tdm va sur dung nhiéu trong céac linh vyc khac nhau nhu marketing, tu vén,
cham soc khach hang, tu van tam |i hay trong viéc hd trg hoc tap. Nhimng thiét bi hay phan
mém c6 giao dién nguoi ding hd tro giao tiép qua ngdn ngir ty nhién nhu vy duge goi
chung 1 chatbot (Dale, 2016; Folstad & Brandtzaeg, 2017). Cac tng dung chatbot di xuét
hién tir rt 1au, mot sd ung dung b dién co thé ké dén nhu ELIZA, ALICE, Claude, va HeX.
Trong d6, ELIZA 1a mg dung chatbot diu tién trén thé gidi, dugc xdy dung boi J.
Weizenbaum va duoc thiét ké dé tré thanh mot nha tri liéu tam i (Weizenbaum, 1966). Ngay
nay, chatbot da c6 sy phat trién vuot bac, nhiéu hé théng chatbot duoc thiét ké véi vai tro
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tré thanh mot tro | 4o ca nhan. Mot sb cai tén dai dién cho chatbot hién dai nhu Google
Assistant, Amazon Alexa, Apple Siri, Windows Cortana va IBM Watson.

Céc cong trinh nghién ctru cia Chen va cong su (2017), Almansor va Hussain (2020)
da dé xuat sy phéan loai cac hudng tiép can phat trién Chatbot thanh hai nhom 16n: task-
oriented va non-task-oriented. Trong khi Task-oriented Chatbot huéng dén viéc hd trg ngudi
dung hoan thanh mgt cong viéc cu thé nao d6 nhu dat vé may bay, mua hang, dat thuc an...
Huéng tiép can nay tap trung vao viéc ap dung cac phuong phap hiéu ngon ngir ty nhién dé
roi rac hda cac cau noi trong ngdn ngit tu nhién vé nhiing ¥ dinh cy thé. Theo Almansor va
Hussain (2020), Task-oriented Chatbot dwoc chia thanh hai hudng tiép can nhé hon la
supervised va unsupervised (Almansor & Hussain, 2020). Supervised Chatbot dwoc huin
luyén trén dir liéu co dan nhén, va do d6 d& thiét ké va kiém soat cac ludng ddi thoai.
Unsupervised Chatbot tiét kiém cong strc dan nhan dit liéu nhung nguoc lai kha nang kiém
soat luéng dbi thoai tré nén khé khan hon. Chen va cong sy lai c6 mdt goc nhin khac vé
Task-oriented Chatbot khi chia hudng tiép can thanh pipeline-based va end-to-end (Chen et
al., 2017). Pipeline-based Chatbot van hanh dua trén viéc xay dung san mét pipeline véi cac
thanh phan: NLU, Dialogue State Tracker, Dialogue Policy Learning, va NLG. Nguoc voi
Pipeline-based Chatbot, End-to-end Chatbot hudng t6i viéc xay dung mot mé hinh dbi thoai
duy nhét theo kién trac Neural Network cé thé huan luyén tir dau dén cudi. Khac v6i Task-
oriented Chatbot, Non-task-oriented Chatbot sir dung yéu t6 ngit canh dé cb gang lua chon
cdu tra 161 phi hop nhét trong rat nhiéu nhiing cdu tra 16i dugc dé xuat, hudng tiép can nay
khong nham muc dich hd tro ngudi ding hoan thanh mot cong viée cu thé nao ma thay vao
d6 phuc vu nhu cau hoi dap c6 thé thay & Siri, Cortana, Google Assistant... va tan gau nhu
Blenderbot cua Facebook hoac Meena cua Google... Non-task-oriented Chatbot thuong c6
hai dang chinh la retrieval-based va generation-based. Retrieval-based Chatbot thuong la
nhitng Chatbot chuyén dung cho viéc hoi dap, hoat dong theo co ché tim kiém nhitng cau tra
161 trong mot danh sach c6 sin qua qué trinh ranking. Generation-based Chatbot, twong tu
End-to-end Chatbot, st dung cac Language Model dé sinh ra cau tra 101, do d6 ciing ¢6 nhuoc
diém tuong tu 14 can luong 16n dit liéu huan luyén dé tré nén hiéu qua ciing nhu kém 6n
dinh va kém kha ning dién giai.

Trong bai bao nay, chung toi tién hanh thir nghiém va phat trién hé thong Algobot dya
trén sy ké thira mot s6 16p module ctia Rasa - mot Non-task-oriented Retrieval-based Chatbot
nham nang cao hiéu qua hé théng chatbot trén ngon ngir tiéng Viét dé hd trg cho ngudi hoc
tu hoc lap trinh trong viéc giai dap cac kién thirc co ban vé cau triic dir liéu va giai thuat.

2. Noi dung
2.1. Cong trinh nghién cvwu lién quan

Chatbot tiéng Viét bat dau tir kha muodn va sé luong cc cong trinh nghién ctru chua
nhiéu. Tuy nhién, céc nghién ciu gﬁn day cling da tan dung sirc manh cua cac thuat toan
Hoc siu trong hé théng chatbot ciia ho. Trang Nguyen va Shcherbakov (2018) da dé xuét
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mot hé théng Generative Chatbot tiéng Vi¢t da dugc xay dyng sit dung mot md hinh
Recurrent Neural Network dé dua ra cau tra 161 dua trén doan di thoai ma nguoi dung nhap
vao (Trang Nguyen & Shcherbakov, 2018). Trong mét s6 nghién ctru khac, cc mang neural
nhén tao thuong duoc sir dung dé xac dinh y dinh ciia ngudi dung va ngit canh thong qua
doan ddi thoai tiéng Viét cia ngudi ding (Quan et al., 2019; Oanh Tran & Tho Luong, 2020),
tir d6 gitip chatbot hiéu va xur |i cac yéu cau cuia nguoi dung mot cach chinh xac hon. Day
ciing 14 hudng tiép can phd bién trén cac hé théng chatbot hién dai.

Tinh t&i hién tai, sb lugng cac cong trinh chatbot trong gido duc van con han ché. Thoi
gian dau, cac nghién ctru chi tap trung xay dung mot hé thdng hoc tap dua trén hé thong gia
su thong minh (Intelligence Tutoring System) va cac tro li giao duc (Pedagogical Agents)
(Nkambou et al., 2010; Baker, 2016). Hé théng gia su thong minh 1a mét hé théng duoc xay
dung nham muc dich cung cap céac chi dan hay cac thong tin phan hoi dén ngudi hoc trong
mét linh vuec tri thirc cu thé ma khong can ti sy can thi€p cua giang vién. Chatbot trong gido
duc htra hen s€ mang dén su tac dong tich cuc dén viéc hoc cling nhu dap g thda man céc
nhu cau hoc tap cua hoc vién (Winkler & Soéllner, 2018). Mot ) ung dung chatbot hd tro
hoc ngoai ngir dugc xay dung trén nén tang Web va tmg dung di dong dd mang lai trai
nghiém méi la cho ngudi hoc, giup nguoi hoc co thé thoai mai hon khi phai giao tiép voi
cac thiét bi may tinh thay vi mdt nguoi la (Jia, 2003; Pham et al., 2018). Mgt nghién ctu
khac da thir nghiém va danh gia su két hop giita cong nghé chatbot v6i mot Open Learner
Model, su két hop cho phép hé thong co thé theo ddi qua trinh hoc cua timg hoc vién, giup
cho viéc cung cép cac tai liéu, bai tap rén luyén hay cac chi dan phu hop hon vdi trinh do
cua nguoi hoc (Kerly, Hall, & Bull, 2007).

2.2. Phwong phdp dé xudt xdy dung Algobot

Nhu da dé cap o phan trén, bai bao nay dé xut va thir nghiém hudng tiép can dé xay
dung Algobot, mot hé thong Chatbot hd trg giai dap thic mic trong kién thic co ban vé cau
trac dit liéu va giai thuat cho sinh vién. Dé 1am dugc didu do, Algobot can phai c¢6 kha ning
dan dat hoi thoai théng qua céc tin nhin giao tiép co ban véi nguoi dung, dong thoi co kha
nang tra 1oi nhimg cau hoi co ban vé cau trac dir lidu va giai thuat thong qua mot hé co so
tri thirc hoi dap. Nhan thiy nhiém vu ma Algobot phai hoan thanh c6 day du tinh chét ciia
mot Non-task-oriented Chatbot chung t6i quyét dinh phat trién Algobot theo huéng mot
Non-task-oriented Chatbot dya trén Rasa Framework. Hudng tiép can nay duoc xdy dung
dua trén sy thuc thi ndi tiép cua cac module chinh dudi day.

2.2.1. Natural language Understanding (NLU)

Viéc hiéu, phan tich va xir Ii cau hoi thoai dugc thuc hién thong qua mot chudi tac vu
(pipeline) xir |i ngdn ngit tyr nhién co ban dé dwa cau van ban dau vao vé mot cau tric nhat
dinh cu thé nhu sau:

e B0 tach tir (Tokenizer)

B¢ tich tir dwa vao khodng tring (Whitespace Tokenizer)
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Chung t6i st dung Whitespace Tokenizer cia Rasa NLU nhu mt phuong phap mac
dinh dé phén tach tir cho hé thong Algobot. Whitespace Tokenizer vé co ban sir dung céac
biéu thirc chinh quy dé loai bo nhiing Ki tu dédc biét ra khoi tin nhén dau vao, sau do dung
khoang tring dé ngit cau thanh cac tir.

RDR Segmenter

Rasa khong cai dit san bat ki Tokenizer nao danh cho tiéng Viét nén chung toi di tich
hop mo hinh SCRDR trong thu vién VnCoreNLP bang cach cai dit 16p RDR Segmenter ké
thura tir 16p Whitespace Tokenizer cua Rasa NLU.

e Trich xuit diic trung (Featurizer)

Duwea trén tii tir (Bag-of-words)

B trich xuét dic trung dong vai tro rut trich dic trung tir chudi cac tir do bo tach tir
tra vé. Pau ra cua b trich xuét dic trung la mot vector s6 thuc c6 thé dugc dua vao cac mod
hinh phén 16p. Chung t6i st dung bo trich xuit dic trung Bag-of-words cia Rasa NLU nhu
mot phuong phép mac dinh dé rat trich dac trung tir chudi cac tir. Ngoai ra, bo trich xuét dic
trung Bag-of-words cho phép rut trich dac trung & murc ki tu cua tir, qua d6 cho ching toi
thém lya chon dé thuc nghi¢m.

Tin nhén cia nguwi Tin nhan cla ngui
"-.-'-.'ﬂlesuz.-;e Tokenizer ‘ RDR Segmenter ‘ ‘ ES tach ‘
Tin nhén duoc tach Tin nhén duoc tach
tir tir
Tim pipeline t6t nhat
Bag-of-words Bag-of-words - o
SRS e » Trich xuét dac trung
Cdc géic trung Cdec géc trung
| sSvM | | DIET | | Phén I5p ¥ dinh
¥ dinh ¥ dinh

Hinh 1. So do thir nghiém cdc NLU pipeline
Sau qua trinh thyc nghiém tirng cong cu cho mdi tac vu xir Ii ngoén ngir ty nhién, ching
t6i lya chon mot pipeline t6t nhat dé tién hanh huén luyén mé hinh phan 16p y dinh ngudi
hoi (Intent classifier) va lua chon cau tra 101 (Response Selector) (Hinh 1).
Vi Tokenizer, chiing t6i c6 2 lya chon dé thur nghiém:
- T1 - Whitespace Tokenizer
- T2 - RDR Segmenter
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Vi Featurizer, chiing t6i c6 2 lya chon dé thur nghiém:

- F1 - Bag-of-words Featurizer (mtc Ki tu)

- F2 - Bag-of-words Featurizer (muc tir)

Vi Intent Classifier, chung t6i ¢6 2 lya chon dé thir nghiém:

- C1-SVM Classifier

- C2 - DIET Classifier

Tir cac lya chon dd néu, theo quy tic nhan t6 hop, ching toi c6 tong cong 8 NLU
pipeline khac nhau dé thyc hién thir nghiém chon ra pipeline tot nhat. Tuy nhién, trong thuc
té, c6 2 pipeline ma cac thanh phan ciia n6 khong nén duogc két hop voi nhau: Truong hop
(T2, F1, Cl) va (T2, F1, C2) két hop RDR Segmenter véi Bag-of-words ¢ mirc ki tu s€ lam
mat di hiéu qua ciia RDR Segmenter. S6 NLU pipeline con lai cho qué trinh thir nghiém 13
6 sau khi loai bo cac truong hop néu trén. Sau khi tim dugec NLU pipeline tét nhat, ching
t6i thém Response Selector vao pipeline dé dwoc mot NLU pipeline hoan chinh cho Algobot.

e Phan lép y dinh ngwoi hoéi (Intent classifier) va lwa chon cau tra 1oi (Response

Selector)

SVM Classifier

Classifier dong vai tro xac dinh y dinh ctia ngudi dung tir tin nhén cua ho thong qua
cac dic trung do Featurizer cung cap. Chiing toi str dung SVM Classifier cia Rasa NLU nhu
mot phuong phap mic dinh dé xac dinh y dinh ngudi dung vi nhimg |i do di néu ¢ phan
phan loai van ban.

DIET Classifier

V61 nhiém vu tra 161 cau hoi tir hé co so tri thirc, Algobot dugc phat trién theo hudng mat
Single-turn Retrieval-based Chatbot twong ti nhu phuong phap tra 161 cau hoi bang truy xuét
thong tin dua trén Representation Learning cua Knowledge Base. Rasa hd trg viéc phat trién
Single-turn Chatbot théng qua viéc huan luyén mé hinh DIET dé thuc hién ranking céu hoi
tiém nang trong hé co sé tri thirc gdm cip chii dé va cau tra 1oi. Mot sb lwong nho cau héi vi du
can dugc chuén bi cho mdi chii dé dé DIET ¢6 thé hoc duoc Embedding cua chu dé tra 16i. Luu
¥ 1a trong luc ddi thoai v6i ngudi dung, mic dinh Algobot s& 1a mot Multi-turn Chatbot. N6 chi
trd thanh Single-turn Chatbot khi xac dinh duoc nguoi dung vira dat cau héi.

Trang thai hoi thoai e _

Capnhdt N
trang thai q

hgi thoai

Tin nhan‘cua ngudi Rasa NLU ¥ dinh cla ngudi Feen BT
ding ding

Hanh d6ng tiép theo | .--*"
clia Chatbot

Hinh 2. Luong doi thoai Single-turn ciia Algobot
phuc vu tra loi cau hoi tir hé co so tri thirc
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Sau khi ¢c6 SVM lam phuong phap co s¢, ching toi thir nghiém véi DIET Classifier
ctia Rasa NLU dé kiém chimg hiéu qua ctia mo hinh DIET d6i voi bai toan clia chung toi.
2.2.2. Piéu hirémg cude hji thoai (Dialogue Policy)

V&inhiém vu dan dit ddi thoai, Algobot s€ dugc phat trién theo hudng mot Multi-turn
Retrieval-based Chatbot. Rasa ho trg viéc phat trién Multi-turn Chatbot thong qua viéc phan
loai y dinh va rut trich thuc thé co tén tir tin nhin cua nguoi dung nho Rasa NLU, sau d6 du
doan phan hdi tiép theo cho Chatbot thong qua Dialogue Policy ciia Rasa Core. Do vy,
chung toi tién hanh xay dung mot bd di li¢u c6 dan nhan cho viéc huén luyén phan loai y
dinh nguoi dung va thir nghiém voi cac NLU pipeline khac nhau, dong thoi ciing chuan bi
cac kich ban dbi thoai dé huan luyén va thir nghiém véi cac Dialogue Policy khac nhau.

Trang thai hdi thoai

Céap nhat
trang thai
hdi thoai

Tin nhan‘cua nguai Rasa NLU Y dinh cia ngui Rasa Core
ding ding

h

Hanh déng tiép theo
clia Chatbot

Hinh 3. Luéng doi thoai Multi-turn ciia Algobot phuc vu dan ddt doi thoai
e Memoization Policy
Mo hinh Memoization Policy s& ghi nhé tat ca cac Story trong tap dir liéu hun luyén
va trong mdt cudc tro chuyén madi, no s€ kiém tra trang thai hién tai va mot vai trang thai
trude do trong cude tro chuyén nay cé gidng véi Story trong tap dir liéu huin luyén hay
khong. Néu gidng, no sé& tiép tuc dua ra hanh dong tiép theo dua trén tap Story dung dé huan
luyén véi confidence = 1.0, nguoc lai néu khong tim thay bat ki Story nao phu hop thi no s&
tra vé None véi confidence = 0.0.
e TED Policy
Chung t6i chon TED dé thir nghiém murc d6 hiéu qua ciia TED so v6i Memoization
Policy.
¢ Rule-based Dialogue Policy
Rule-based Dialogue Policy, hay Rule Policy trong Rasa, s€ ghi nhé cac tap luat trong
tap dir liéu huan luyén. Céc tap luat ny s& rang budc Chatbot phai dua ra hanh dong tiép
theo twong ing vdi hanh vi ctia nguoi dung vai confidence = 1.0. Thong thuong, Rule Policy
duoc dung dé xtr Ii cac doan tro chuyén véi cac hanh vi ¢d dinh, vi du nhu khi ngudi ding
mudn tra ctru s6 du trong tai khoan thi Chatbot s& tra ctru trén hé thong va tra vé sé du hién
tai trong tai khoan ctia nguoi dung.
Rule-based Dialogue Policy Ia mét thanh phan khong thé thiéu trong viéc xay dung
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Chatbot. Tuy nhién, néu chi sir dung Rule-based Dialogue Policy thi Chatbot s& khong thé
giao tiép mot cach linh hoat, va yéu cau phai xay dung mot tap luat rat I6n va bao quat dugc
hét moi truedng hop trong giao tiép.

Trong trudng hop st dung nhidu mé hinh Policy cho Dialogue Policy cua Chatbot, va
¢6 hai hodc nhiéu hon cac mé hinh Policy du doan hanh dong tiép theo khac nhau nhung voi
confidence bang nhau thi Dialogue Policy s& quyét dinh hanh dong tiép theo dua trén mirc
d6 uu tién cua timg loai, néu cdac md hinh c6 muc d wu tién bang nhau thi hanh dong tiép
theo s& duoc chon ngau nhién giita cac hanh dong duoc du doan. Mirc d6 wu tién ciia cic mo
hinh duoc xac dinh bang chi sé wu tién, mé hinh c6 chi s6 wu tién cao hon thi s& dugc uu
tién hon. Mirc d6 wu tién ciia cac md hinh c6 thé thay d6i duoc. Duéi ddy 1a chi s6 vu tién
mdc dinh ctuia cdc md hinh Policy trong Rasa Framework:

- 6 - Rule Policy

- 3 - Memoization Policy hodc Augmented Memoization Policy

- 1-TED Policy

C6 thé thay mo hinh Rule Policy 1a mé hinh c¢6 chi s6 wu tién cao nhat, cac hanh dong
dugc quy dinh trong tap lut s& duge Chatbot tuan thit mot cach tuyét doi.

Chung t6i két hop 1an lugt md hinh Memoization Policy v&i Rule Policy va mé hinh
TED Policy véi Rule Policy dé thir nghiém va chon ra cau hinh Dialogue Policy tét nhét cho
Algobot.

2.3. Thwc nghié¢m va danh gia
2.3.1. Dit liéu

Trong Rasa c6 2 phan cin duoc x4y dung la cac mo hinh NLU va Dialogue Policy,
véi mdi md hinh s& can mot loai dit 1iéu hudn luyén khac nhau. Chung t6i chia cac tap dir
liéu hudn luyén thanh 2 nhom:

e Dit liéu huén luyén NLU

Nhom dir liéu nay gém 2 tap dir liéu, mot tap bao gém cic mau ddi thoai thudc céc
hanh vi giao tiép co ban (Bang 1), va mot tip bao gdm cac mau cdu hoi FAQ va cau tra 101
(Bang 2) vé chu dé cau truc dir liéu va giai thuat. Dit liéu cia nhom nay duoc dung dé huin
luyén cac m6 hinh NLU nhu Intent Classifier va Response Selector.

Bing 1. Y nghia ciia cdc loai y dinh nguoi diing co ban

Nh&n Algobot Y nghia
. Ngudi dung thé hién y dinh chao héi véi Algobot, ddng thoi bat dau cude
greeting . A
tro chuyén
ask_for_help Ngudi ding mong mudn su gitp d tir Algobot
affirm Ngudi dung thé hién y kién ddng ¥ v6i didu Algobot vira noi
deny Ngudi dung thé hién ¥ kién tir chdi véi didu Algobot vira néi
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end_conversation Ngudi dung mudn két thic cude tro chuyén

Nguoi dung dang hoi Algobot mét cau hoi lién quan dén cau

truc dir liéu va 1ap trinh. Khi m6 hinh phan loai y dinh nguoi
ask_wh_question dung phat hién doan dbi thoai ciia nguoi dung thudc nhin nay, doan déi

thoai s€ tiép tuc dugc dua dén mo hinh Response Selector dé chon cau tra

161 trong ing

thanking Nguoi dung cam on Algobot
skip_turn Y dinh bo luot trong mdt cude hoi thoai
other Nhing diéu khong lién quan dén Algobot va khong nim trong

Bing 2. Y nghia ciia cdc logi phan héi y dinh co ban ciia nguoi ding

Nh&n Algobot Y nghia
utter_greeting Chao nguoi dung khi ngudi dung bt dau cudc tro chuyén
utter_offer_help Hoi ngudi ding cén gitp viée gi
utter_isthathelp Algobot hoi xin danh gia ciia nguoi dung
utter_apology Algobot xin 16i vi khong gitip dugc ngudi ding
utter_thanking Algobot cam on nguodi dung
utter_goodbye Loi tam biét ciia Algobot dén ngudi ding
utter_dont_know Khi nguoi diung hoi ngoai pham vi chirc nang cua Algobot

e Dir liéu huén luyén Dialogue Policy
Nhom dir liu nay gém hai loai. Loai dau tién 1a cac Story, 1a kich ban céc cudc tro
chuyén dung dé huin luyén cac mé hinh TED Policy va Memoization Policy. Loai thi 2 1a
Rule, gém cac tap luat cho moé hinh Rule Policy. Ngoai viéc chuén bi dit liéu dé huin luyén
Dialogue Policy, chiing t6i con phai xay dung cac mot tap dir lidu kiém thir & phuc vu cho
viéc danh gia Dialogue Policy. Ngoai cac dit liéu ding dé huan luyén, ching t6i ciing can
phai xay dung mot tap cic Action cho Algobot. Trong Rasa, cic Action nay c6 thé 1a cac
1énh logic yéu cau Chatbot lam mot viéc gi do, hodc don gian chi 1a cac 161 thoai ma Algobot
s€ trd 101 nguoi dung theo kich ban.
e Cich t6 chirc dir liéu trong Algobot
Dir liéu huén luyén cho cac mé hinh duoc t6 chirc dudi dinh dang YAML, ¢6 thé duoc
téng hop trong mot file hodc duge chia thanh nhiéu files. Trong bai bao nay, ching toi chia
cac loai dit liéu thanh nhiéu files riéng va dugc td chirc thu muc theo cu tric sau:
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— [=
vamL| general.yml

[— [=

— /-y " ] faq.yml

| [¥amr] out-of-scope.yml
- [=)

vyamL] general.yml

- ' response — —
'. Algobot Data — -y P [=%
= faq.yml

— stories.yml
— @ rules.yml

Hinh 4. Cdu tric thu muc diF lidu cia Algobot

2.3.2. Két qua
e Phwong phap danh gia
Pé danh gia hi€u qua cua hé théng chung to1 sir dung d¢ do Precision, Recall, F1-
Score cho ting 16p ¥ dinh nguoi dung trong bai toan phéan 16p y dinh nguoi dung, hoac cho
tung cau trd 101 trong mot bd cau tra 101 dugc lya chon, va diéu hudng cude hdi thoai, cu thé

nhu sau:
E o= 2 .Precision.Recall
L' ™ precision + Recall 1)
VOi:
TP
Precision = ———— 2)
recision 77:15 TP
- 3)
Recall TP T FN
trong do:

TP: Hé thdng du doan chinh xac ¥ dinh (intent) dang xét hay dua ra cdu tra 1i chinh
x4c mong mudn ctia nguoi dung.

FP: Hé thong du doan sai ¥ dinh (intent) dang xét hay dua ra cau tra 1oi khong dung
nhu mong mudn ctia ngudi ding.

FN: Hé théng du doan dung ¥ dinh (intent) khac cac y dinh dang xét hay dua ra cau
tra 101 ding ngoai cau tra 101 dang xem x&t.

e Két qua dat duoc

Chung t6i thyc hién danh gia 4 1an cho m&i NLU pipeline, sau d6 lay két qua trung
binh cuia chung theo ti 1¢ dit liéu trong tip huin luyén sé& sir dung. Biéu dd sau thé hién két
qué trung binh ctia mdi NLU pipeline qua 4 14n theo timg mirc dir liéu huan luyén.
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Hinh 5. Biéu do6 so sdnh ciia 6 NLU pipeline
Trong d6, NLU pipeline t6t nhat 1a whitespace bow diet, st dung Whitespace
Tokenizer, Bag-of-words (mtrc tir) va DIET Classifier, v6i diém F1-Score lan luot la:
- Str dung 25% tap huan luyén: 0.76
- Str dung 50% tap huén luyén: 0.82
- Str dung 75% tap huan luyén: 0.87
- Str dung 100% tap huén luyén: 0.90
Vi tac vu phan 16p y dinh nguoi dung va lya chon cau tra 161 phu hop: sau khi thuc
hién danh gia mé hinh, chiing t6i ldy két qua trung binh cta cac mé hinh di dugc huin luyén.
Bing 3. Két qua danh gid ciia mé hinh Intent Classifier va Response Selector

M6 hinh NLU F1-Score Precision Recall
Intent Classifier 0.89 0.91 0.88
Response Selector 0.83 0.85 0.83

Doi v6i cac phuong phap diéu hudng cude hoi thoai:

- TED Policy: dugc huén luyén qua 200 epoch véi lich sir dbi thoai chi tinh t6i toi da 5
hanh déng gan nhit. Random seed duoc gan 1a 0 dé giit cho két qua 6n dinh qua nhiéu 1an chay.

- Memoization Policy: chi tinh lich str di thoai toi tdi da 5 hanh dong gan nhét. Chlng
t61 1an luot huan luyén cho timg Dialogue Policy véi tap Story va Rule hudn luyén, sau d6
cho chung thuc hi¢n du doan trén mdt tap Story danh gid. Két qua danh gia duogc thé hién &
bang sau:

Bing 4. Két qua danh gid ciia cac Dialogue Policy.

Dialogue Policy F1-Score Precision Recall
Memoization + Rule 0.98 1.0 0.95
TED + Rule 0.97 0.98 0.96

e Tich hgp Algobot vao Slack
Chung t6i d tién hanh thir nghiém tich hop Algobot vao tmg dung Slack dé truc quan
hoéa vai tro van dap ctia Algobot nhu thuc hién mot cudc hoi thoai thong thuong (Hinh 6).
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Search Ga Chién
@ algobot-testing-ground ~
w Tuyéet. Minh rit vui vi da ¢d thé giup dugc cho ban.

ﬁ Mguyen Vuong
hello

Algobot AFF 315 P
Chio ban. Minh L Algobot day ~*1

_ : Nguyen Vuong 220 M
* Channels I
uh
& algobot-testing-ground Algobot AP 330 PM
Ban cé digu gi thic mic mudn héi 47
£ Nguyen Vuong .20 B
uh

Algobot APF 3:20 Pt
Ban can gi ar ndi nhé!

= Mguyen Vuong 220 M
uh

Hinh 6. Algobot thuc hién doan tro chuyén
Dé tranh cudc trd chuyén di qua xa ndi dung chinh, Algobot diéu huéng cudc tro
chuyén, nham din dit nguoi dung dén nhitng cau héi lién quan tdi cau trac dir lidu va giai
thuat (Hinh 7). Sau d6, Algobot dua ra cau tra 161 phu hop vdi cau hoi cua nguoi dung (Hinh
8). Ngoai ra, ching t6i con diéu chinh tap dap an FAQ dé sir dung cac dinh dang chat dic
biét cua Slack, véi muc dich trinh bay cac dap an mot cach 1o rang, dé nhin hon.

Search G Chidn

L0

& algobot-testing-ground ~
" Minh khang nim durge ¥ cia ban, Ban dién dat lat ghip mirk v 3,

[ Nguyen Vuong 243 P
Ok

@ Algobot &9 a9 P
Miinh ¢ thé giap g cho ban?

ﬁ Nguyen Vsong
ban cé thé gitp gi cho minh?

@ Algobot #7245 F
Hay hai minh mdt ciu hoi vé giai thudk [3p trinh, Ny minh bit ciu tra boi, minh sé giai dap
Direc cha ban

Ban o6 hai long vai cau trd i cia minh khang?

Hailong  Khdng hii léng

ﬁ Nguyen Vuong 247 it
[+

op

Hinh 7. Algobot diéu huwong cugc hoi thoagi

Search Gil Chidn

@ algobot-testing-ground ~

ﬂ Nguyen Vuong 724 514
|am sao d& duyét réng trén do thi?

Algobot 4

Thudt todn 1 First Search [BFS - Tim kidm theo chigu rdrg) B thudt todn wét (duydt)
hodc tim kiém trén ciy va da i

hurémg, kibing chi ¥ dén théng tin, gl tr duge duyét)

wién Iurgic tim kiém mil (tim kigém khong o dink

¥ turémg thuit toda
Tir diinh {ndie) goc ban diu.
- ¥ dinh va [n hegt duyét cic dinh kit sung guanh dinh goe vira xét
Tifp tye qud trinh duyvét qus cic dinh ki dink vira wét cha dén khi dat duoe két qua can
tim hoje duyét qua tit ci cic dinh,

Quy trinh thyc hién
MG s quy wie:

Open: la tap hgp cae dinh chdr duge xét & budc tiép theo thee hang doi (hang doi: day cac
phan tir ma khi thém phin tirvao sé thém vao cudi day. can khi lay phan tirra sé I3y & phan
fr dimg dau day)

Clacalisaal b s oip s

Hinh 8. Algobot thuc hién tra loi cdu hoi
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3.  Kétluan o ,

Trong nghién clru nay, chung t6i dé xuat mot hudng tiép can theo hudng Non-task-
oriented Retrieval-based dé xdy dung mot Chatbot sir dung tiéng Viét hd tro giai dap cac
kién thirc co ban vé cdu tric dit liéu va giai thuat. Cu thé & budc hiéu, phan tich va xu I cau
héi thoai (NLU) chiing toi thir nghiém viéc két hop cac cong cu nhu Whitespace Tokenizer,
RDR Segmenter dé tach tir, ki thuat tai tir (Bag-of-word) ¢ murc ki tw va mure tir dé it trich
dic trung van ban. O budc phan 16p y dinh ngudi dung va lya chon cau tra 10 pht hop chiing
toi thur nghiém trén véi 2 mé hinh SVM va DIET. O giai doan diéu huéng cude hoi thoai
chung t6i xdy dung trén 3 phuong phap rule-based, Memorization va TED Policy. Két qua
danh gia cho thdy mo hinh két hop Whitespace Tokenizer, Bag-of-word & mirc tir, va DIET
dat duoc két qua tdt nhat cho bai toan xay dung mot Chatbot st dung tiéng Viét phuc vu hoi
dap trong mot h¢ co sé tri thue cho cAu trac dit lidu va giai thuat, duoc huén luyén trén mot
tap dir liéu khoang 1000 vi du c6 dan nhan. Nhin chung, hudng tiép can dé xuét viéc phat
trién Algobot nhu mot Non-task-oriented Retrieval-based Chatbot véi sy két hop cac phuong
phap xtt i ngdn ngit ty nhién va cac cong cu hd tro cia Rasa 13 hoan toan kha thi va cho két
qua kha quan.

7

% Tuyén béb vé quyén lgi: Céc téc gid xéc nhan hoan toan khéng cé xung dot vé quyén loi.
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ABSTRACT

In the information age, self-teaching programming has become much more feasible and
affordable for students of all ages with high-quality programming materials spreading all over the
Internet, especially the ones that teach data structures and algorithms. Despite those significant
advantages that nowadays students have, the high-quality learning materials that could be found on
the Internet are rarely presented in Vietnamese, forming an impassable language barrier for those
without a strong English background to access and exploit these resources. Hence, in this work, we
introduce Algobot, a Vietnamese Non-task-oriented Retrieval-based Chatbot to help those without a
strong English background answer their questions regarding the foundational knowledge in data
structures and algorithms. Our experimental results show that our proposed approach to
implementing Algobot as a Non-task-oriented Retrieval-based Chatbot has been proven feasible and
yielded initial optimistic results for the coming related works.

Keywords: programming teaching; Vietnamese educational chatbot; Vietnamese natural
language processing; Viethamese question answering system
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