HQC VIEN CONG NGHE BUU CHINH VIEN THONG

—z@sy——

o

PHAN QUANG THANH

NGHIEN CUU XAY DUNG CHATBOT TU VAN, HO TRQ NHAP

HOQC TAI HQC VIEN CONG NGHE BUU CHINH VIEN THONG

Chuyén nganh: Hé thong théng tin
Mi s6: 8.48.01.04
PE AN TOT NGHIEP THAC SI KY THUAT
(Theo dinh huong irng dung)

NGUGI HUONG DAN KHOA HOC : TS. TRAN TIEN CONG

l5—

HA NOI - 2024




LOI CAM POAN

Hoc vién Phan Quang Thanh, mi hoc vién B22CHIS005 xin cam doan dé an
t6t nghiép 1a cong trinh nghién ciru ciia riéng hoc vién dudi sy huéng dan cia 7.
Trdn Tién Céng. Tht ca nhitng tham khéo trong d& 4n tot nghiép bao gbém hinh anh,
bang bidu, sb liéu, va cac cau tir trich ddn — déu duoc ghi 15 rang va diy da ngudn
gbc trong danh muc tai liéu tham khao.

Ha N¢i, ngay 28 thang 02 nam 2024
Tac gia dé 4n tot nghiép ky va ghi 16 ho tén

L/

{

Phan Quang Thanh - B22CHIS005



il

LOI CAM ON

Em xin chén thanh cam on gidng vién hudng dan TS. Trin Tién Cong di gitp
do va dinh huéng cho em trong sudt qua trinh hoc tip va thuc hién dé an tot
nghiép.

Duéi su huéng din caa TS. Trdn Tién Cong, em dd cb ging hoan thanh t6t
nhit c6 thé d& an tbt nghiép nay, tuy nhién trong qua trinh thyc hién khong thé
tranh dugc nhimg thiéu sét, em rit mong nhan dugc sy gép y cla céc thay/co
trong hoi ddng dé em hoan thién hon dé an t6t nghiép nay.

Em xin chin thanh cam on!

Ha Néi, ngay 28 thang 02 ndm 2024

Hoc vién thurc hién

Phan Quang Thanh - B22CHIS005



iii

MUC LUC
LOT CAM DOAN ...omitieeeeeeeteteeeveeesesasseesasses s sasssss s st ssssassansassssssesasssnns I
LOT CAM ON ..ot eseesesesasssessanssssesesase s ses s sasssessassassassasssanees I
MUC LUC ettt eeeestesseeseessssasessssssasesassassansassssassssssesssenssssssssssssssssssansasssssss TII
DANH MUC CAC THUAT NGU, CHU VIET TAT ...oorevvvoeeeeenereeeeresssseeeeesnnes VI
DANH SACH BANG................... TSSO O OO VII
DANH SACHHINH VE......ooiiceieeeeeeeeeveseesseesesessesssssssessessesae s sassssssesseses VIII
MO DAU....cooeeeeeeeeeeeeee e es e s s ses s s bas s b s s sassessnssasssnsaens 1
CHUONG 1. TONG QUAN VE CHATBOT ........oorvrreeeeeceeeiereerssssasssessssasssssssssnes 2
1.1 Khai niém ChatDOt ......c.veeieeieeee ettt e s te s e sae s e sna e e e e eessenns 2
1.2 Pic trung cua cong tic tu van, hd trg nhdp hoc tai Hoc vién Cong nghé Buu
CHIND VIBI thONE .....eveevvereeeeverie et sesae s s st s s s s et tase e ceeareoe 3
1.3 MO 18 DAL TOAN oo seees s s s e e s s s e s sses s s s s sanesan 4
T KL TUADN oot eeee e tes et es e sseas s sanssssenanssnsnen 5
CHUONG 2. NGHIEN CUU CAC OONG NGHE, KY THUAT XAY DUNG
CHATBOT PHO BIEN HIEN NAY ...ooovuimeceereieeeeeseesessessessesses s sssssessessasssessasssess 6
2.1 Kién trac, thanh phin co ban cia chatbot va nhimg loai chatbot phd bién hién
1121 SOOI PR URROE 6
211 KEBN EITC oot s s s s s s sees e 6
2.1.2 ThAnh PhAN CO DAN.......eeveeeeevereeeeeeeeesieeeeesees s ss s s sassass s essasssessessnnes 6
2.1.2.3 Giao dién n@Udi dUNG......coeeeirireereniirertiiresre st 7
2.1.3 Phén loai chatbot phd bién hien Nay ..........c.coeeeveeereerrirereriesesee e 8
2.2 Cac k¥ thudt sir dung trong xay dung chatbot ..., 9
2.2.1 Mang hoi qUY RNN .......oovumrrerereeereressreeeeseeseesscaessssesssessessstessesssssesssssssssnssssans 10
222 MANG LSTM .....ooieoeeeeteeteeseeeeeeeeeeeaesasesaessssserssesaesas e s s sssssssssassssnssasens 13
PRI B 71153 £0) 8 6 1<) GNP 14

2.2.4 Didm cai tién ctia Transformer SO VI LSTM .ooneeeeeeeeeeeeeeeeeeeeereeeeseeneeeeseenns 17



iv

2.3 Lua chon k¥ thuét, cong nghé va nén 17117 SOOI 17
2.3.1 RaS..ccieeeeereeeceeee e eveesneesaeeeasanssisssssnas reeeeeeereeerersaeeseeeenesonae 17
2.3.2 BOUPIESS..ceeeeeieueerieceriitesiii it c sttt b bbbt e n e st n s e s 19
2.3.3 DJANZO...uiieriviereeiteeere ettt ettt et g ea e e e a e s e s sesaeea 20
23 A REACHIS ..ottt e e a s e nans 21
DA KEUIUAN ...oooo oot css e sese st ssna s 22
CHUONG 3. XAY DUNG CHATBOT TU VAN, HO TRQ NHAP HOC TAI HOC
VIEN CONG NGHE BUU CHINH VIEN THONG .....ccouerecemerenmiciiecenneereanns 23
3.1 Thu thAp A TiEU ...ooveeeeeeee ettt 23
3.1.1 Xar 1y dit 1i€u va 1am SaCh.......coviemiiiiiiii e 23
3.1.2 ChUAN OB AT LEU ...t vss s s sssssneseseceneaes 26
3.1.3 X&y dung bd cau hdi, cau tra 101 ......... P s enenennnsaesMhannnnsansesassnesasnasssansanilenessnsst 28
3.2 Kién troc tdng quan & thONE ...........vvveeveveeeeeeeeeeeresisissesisssesessenssesenssesssesssasenes 28
3.3 Xay dung module quén ly dit li€u bang Django va ReactS ........cccevurreerreerenene. 29
3.4 Xay dung NLU dua trén Rasa ......c...cccoviniiimieiinenicenece e 31
3.5 X4y dung giao dién hd tro quan Iy doan hoi thoai bang BOtpress........coevverunnn. 35
3.5.1 Thanh phin giao dién quan 1i ludng cia chatbot..........ovveevmreerrereeeerreeenrenenas 35
3.5.2 X4y dung ludng kich ban quan Ii hdi thoai gitta ngudi ding va bot ................ 37
3.6 KL TUAN ....cooverercveeesecesecieecsseetecset s cssen s sseesesessssaas s 38

CHUONG 4. TRIEN KHAI THU NGHIEM CHATBOT TU VAN, HO TRO
NHAP HOC TREN FACEBOOK MESSENGER, WEBSITE CUA HOC VIEN .. 38

4.1 Mbi trudmng thir nghiém va cac thude do danh gid.........c.corvvieiiiniiieeees 39
4.1.1 MOi trudng thit nZhim ......ccooiiiiierierec e 39
4.1.2 Thir nghiém va danh gia d¢ chinh xac ctia Rasa NLU ..o, 39
4.1.3 Thir nghiém tro chuyén vdi chatbot...........ccccoiiiiie 42
4.2 Cai @3t va trién Knai BE thONQ.......o.vmvereeeeeeeeeeee e eeesteete et aee s s senseeee 44
4.2.1 CALABENE tAONE ...oooeoeeeeee et ss bbb ss s snes s 44
4.2.2 Céc yéu cu dbi véi cau hinh may cai dat VA IUR Y..vveeerereeereeieceeeecereeeerenenen 45

4.2.3 Trién khai hé thOng Chatbot ............oocerurevreeeceeeieeeesresise st sesessssessssessesaes 46






vi

DANH MUC CAC THUAT NGU, CHU VIET TAT

Viét tat Tiéng Anh Tiéng Viét
IC Intent Classification Phan loai y dinh
NLU Natural Language Understanding Hiéu ngdn ngir tu nhién
NLP Natural Language Processing X 1y ngbn ngir tu
nhién
CNN Convolutional Neural Network Mang no ron tich chip
RNN Recurrent neural network Mang than kinh héi
quy
LSTM Long Short Term Memory networks | Mang bg nhg dai-ngin
Transformer | Transformer Neural Network Mang no ron bién ap
TODs Task-oriented dialogue systems He théng dbi thoai
dinh hudéng nhiém vu
IPAs Intelligent Personal Assistants Tro Iy ca nhan thong

minh




vii

DANH SACH BANG
BANg 3.1: BANG 1 VIEE AL........ocveceeieiereseveerereeeeseeseessesssesassesssessessssessasssnsansensansaces 24
Bang 3.2: BANE 1l VIt TAL 2 ...ouoveeereeeeeeceeeeee s seessese s sesssass st ssss s s senesenenes 25
Bang 4.1: Bang ciu hinh méi trrong thir nghiém ..........coeveveervversenseenrenens R 39
Bang 4.2: Bang két qua x4c dinh y dinh v6i m6 hinh bert........cc.ceverereeriercenennenne. 40

Bang 4.3: Bang két qua xac dinh ¥ dinh v6i mo hinh bert-base-multilingual-cased



viii

DANH SACH HiNH VE
Hinh 1.1: Minh Hoa Chatbot ..........cccoevierieiiereereceeeeieeeeeeeenerccne s cereen 3
Hinh 1.2: Kién Tric HE ThONg TOGS .......cvveereeeeeeeeeeeeeeeesessessesssesssesassssssssssssassssnes 9
Hinh 2.1: Cac Dang Bai Todn Rnn [2] ......cccoociiiininiiiiiieeeceeeeee 11
Hinh 2.2: MO Hinh RON [3] et sn e 12
Hinh 2.3: MO Hinh Lstm [4] ...cuveiiieeeeeecteeeree e se e svessesanssenis 13
Hinh 2.4: Kién Tr0C TrANSTOIMET ........cooouevveerreieeerseesssssessassessesssesassessssassssessssanens 15
Hinh 2.5: So D6 Két Néi Cac Thanh Phin Ciia RaSa..........ereveeeeeeermeremmmenersseneeens 18
Hinh 3.1: CAU HOT MAU...cooieeeeecieecret e sesesassssssssssss s ssssnsasaesssees 28
Hinh 3.2: Kién Triic Téng Quan HE ThON..........cccooemereeevreeereriesieeeseeeieeseneaseseseens 29
Hinh 3.3: Giao Dién Quéan Li Danh Sach Chil Dé.........coevcueeumecrmmenceeresiccueeenenns 30
Hinh 3.4: Giao Dién Chi Tiét Chti D& - CAUHOI .....covveeeeeeeeeecrerereeeeseenseesesenansans 30
Hinh 3.5: Rasa NIuPIipeline .......ccccoiemiiiiiniiiiiciitntecttecne v 31
Hinh 3.6: Rasa Pipeline D3 Chinh Stra............ccocoinee 32
Hinh 3.8: Ki€n TITC DEEL..uuvuorverreseceneeseesenressesseessenesessessessesssenssesssnsssssssessessssessens 33
Hinh 3.9: Quy Trinh Diet Hoat POng........cccccoevevirneeens reeeressessesnaeasaseastessssntsens 34
Hinh 3.10: Chi Tiét Quy Trinh Nlu Rasa Pipeline .........ccccevuevueurunenne. e 35
Hinh 3.11: Giao Dién Dang Nhap Botpress Studio.......ceeveeveeermeeenenceciniiiicnnnens 36
Hinh 3.13: Node Lya Chon Cua Giao Dién Quan Li Luf")ng Kich Ban.................... 37
Hinh 3.14: Giao Di¢n Quan Li Lu@)ng Hoi Thoai Trén Botpress Studio.................. 37
Hinh 4.1: Céc Chi S6 Danh Gid MO Hinh.........oovmimeeeeereceeeeceeeeeeeeeeeeseesaensensnnens 40
Hinh 4.2: Ma Trin U6c Luong Nhim Lin Xay Dung Dit Liéu Intent .................... 41
Hinh 4.3: Biéu D6 D6 Tin Cay Cho CAC DU POAN ......ouoevereeeeeiececeee s esenaenas 42
Hinh 4.4: Hoi Dap Vi Chatbot V& Huéng Dan Nhap HOC ........cveeeeeeivreerennaenens 43
Hinh 4.5: H6i Pap V&i Chatbot V& H6 S0 NhAp HOC..........ovivereerreeecresiensessiaenens 43
Hinh 4.6: Chatbot Dua Ra Lya Chon Khi Gap Cau Héi Ngoai Pham Vi................ 44
Hinh 4.7: Chatbot Pua Ra Lua Chon Khi Ngudi Ding Dé Lai Théng Tin Tu Vén 44
Hinh 4.8: Ciu Hinh Cua Bot Dé K&t Néi Vi Facebook Messenger .........c.o.ueueee.. 45
Hinh 4.9: Trich Xuét Théng Tin Bot Tai Giao Dién Chinh ........ccovevvevevrecvrrrerenanns 46

Hinh 4.10: Trién Khai Chatbot Trén Website HOC VI8N .c....vveevveeieeieeeeevereeenns 46



MO PAU

Trong nhimg nim gin déy, tri tué nhan tao chung va chatbot néi riéng 1a mot
trong nhimg cong nghé phat trién manh mé va c6 nhiéu @mg dung thyc tién trong
cudc séng cua chiing ta. Tur viéc c6 thé cung cép dich vu, giai dap thic méc, xir ly
yéu céu trong linh vuc chim séc khach hang, dén viéc c6 thé mang lai théng tin y
t& hd trg chin doan, diéu tri bénh trong linh vuc y té... Theo khdo sit cua
Salesforce, khoang 23% céng ty dich vu khach hang hién nay dang tich hgp chatbot
Al trong hoat dong vin hanh ciia doanh nghiép. Mgt khao sét khac cia TIDIO cho
thdy 62% doanh nghiép trén toan thé gi6i dang c6 ké hoach tng dung chatbot trén
cac nén tang website ciing nhur cac trang mang x3 hoi.

Trong linh vuc gido duc, nhu cu chatbot hién nay dbi voi cong tic tuyén
sinh, nhip hoc tai cic co sé giao duc dang ngay cang tang cao. Diéu nay 1a do
nhimg loi ich ma chatbot mang lai nhu c6 thé tu dong tra 10 cac cau héi thuong gip
cta thi sinh, huéng dan thi tuc hd so, gidy t& can chuan bi, tr van lwa chon chuong
trinh hoc, ting cudmg twong tic véi thi sinh bang cach chatbot c6 thé giao tiép véi
thi sinh 24/7.

Do d6 hoc vién thuc hién dé tai “Nghién ctru va xady dung chatbot tu vén, hd trg
nhdp hoc tai Hoc vién Coéng nghé Buu chinh Vién thong™ nham tap trung nghién
ctru va xdy dung hé théng chatbot gép phén hd trg, nang cao chét luong, tiét kiém

thoi gian va chi phi trong cdng tac tuyén sinh, nhap hoc tai Hoc vién.



CHUONG 1. TONG QUAN VE CHATBOT

Chuong 1 trinh bay tdng quan v& hé thdng chatbot, dic trung cia hé thing
chatbot khi (rng dung trong linh vuc gido duc. N§i dung chuong 1 tip trung tim
hiéu tng quan v& hé thdng chatbot va dic trung ciia cong tac tu vén, hd trg nhép
hoc, tir d6 chi ra nhimg van d& cin giai quyét, kbic phuc va dé xuét phuong
hudng giai quyét bai toan mg dung chatbot vao tr van, hd trg nhap hoc tai Hoc
vién Cong nghé Buu Chinh Vién thong.

1.1 Khai niém chatbot

Chatbot 1a mot dang tng dung phdn m&m nhim md phéng giao tiép véi con
nguoi trong viéc thuc hién mot loat cac tac vu hodc giai dap thdc méc. Chatbot
¢6 thé dugc 14p trinh st dung tri tué nhén tao (AI) d& hiéu va phan hdi mot cach
linh hoat hon, trong khi mot s6 khac co thé hoat déng dura trén mot bd quy tic cb
dinh.

Cé nhiéu dang Chatbot khéc nhau, tir nhitng Chatbot don gian chi cé kha ning
phan hdi cic ciu hoi da dugce 13p trinh sén, dén nhitng Chatbot phirc tap sir dung
tri tué nhan tao (AI), hoc mdy (ML) va xir Iy ngdén ngir tu nhién (NLP) dé tiép
nhan thdng tin, phén tich cau héi va phan hdi chinh xac nhitng gi ma ngudi ding
mong mudn, ngoai ra Chatbot con c6 kha ning tu hoc héi tir chinh nhitng cudc
trd chuyén véi ngudi ding dé dwa ra cau tra 10i ngoai phan viing dit liéu dugce lap

di 1ap lai nhiéu 1n.



Hinh 1.1: Minh hoa chatbot

1.2 Pic trung cia cong tic twr vin, hd tro nhip hoc tai Hoc vién Céng
nghé Bwu chinh Vién théng
Hoc vién Cong nghé Buu chinh Vién thong (PTIT) 14 mét trong nhiing
truong dai hoc cong 14p hang diu tai Viét Nam trong linh vire buru chinh, vién thong
va cong nghé thong tin. Theo sb liéu nam 2023, Hoc vién tuyén sinh dao tao 19
nganh véi téng chi tiéu 4345 sinh vién va du kién s& tang 1én thanh 22 nganh véi
tbng chi tiéu 5200 chi tiéu trong nim 2024. Bén canh do6 Hoc vién cling co cac
chuong trinh dao tao chét lugng cao, chuong trinh lién két qﬁéc t& v&i noi dung,
chat luong wu viét va loi thé dbi voi nguoi hoc. Vi vay cong tac tir van, hd trg nhap
hoc tai Hoc vién c6 mdt sb diém dic trung sau:
® T4 chuc nhap hoc cho tin sinh vién thudng dién ra trong thdi gian ngén
(1-2 ngay).
® Cung cép cac b tai liéu nhu sach huéng din nhép hoc, dén céac video
gi6i thiéu chuyén nganh va co s& vt chét.
® T4 chic cic budi dinh hudng, tour tham quan truong, va budi giéi

thiéu, giao Iru véi cac cdu lac bg, to chirc sinh vién dé€ gidi thi€u van



héa va mang luéi hd tro tai truong.
® Cung cép thong tin chi tiét v& cac chuong trinh hoc, co hoi nghé nghiép
sau khi t6t nghiép va cac mdi quan hé véi doanh nghiép, gifip sinh vién
hiéu r5 va chon Iyra chuong trinh hoc phit hop véi nguyén vong va kha
ning cua ban than.
® Thong tin vé hoc bdng, cac chi phi lién quan trong qua trinh hoc tp va
hd trg sinh vién trong viéc xin hoc béng hay ché do chinh sach cho sinh
vién.
Véi s6 lugng tan sinh vién nhép hoc rat 16n trong thoi gian ngén, ciing véi viée phai
cung cép nhiéu thong tin t6i tin sinh vién do d6 cong tac tu van, hd trg nhap hoc tai
Hoc vién Céng nghé Buu chinh Vién thong kho c6 thé tranh khéi cac sai sot, trong
khi van cin huy dong sb luong 16n nhan lyc tham gia, ton kém ca vé cong siic va
thoi gian.
1.3 MBJ ta bai toan

Td chirc nhdp hoc cho tin sinh vién 12 mét trong nhimg budc quan trong nhit
trong ¢dng tac tuyén sinh hang nam tai Hoc vién Cong nghé Buu chinh Vién thong.
Tuy nhién, qué trinh nay thudng gip nhiéu kho khan va thach thue tir viée kiém tra
céc loai gidy to, kinh phi nhap hoc cta tin sinh vién téi viéc cung cip thong tin,
tu van vé chuong trinh hoc, gidi thi€u vé Hoc vién ciing nhu cac cau lac bg, td
chuc sinh vién dang hoat dong....

Véi s luong tan sinh vién nhdp hoc dang ngly cang ting qua cc nim, viéc xdy
dung chatbot tr vin, h trg cong téc nhdp hoc gitip giam thiéu sai sét, tiét kiém cong
strc va thoi gian 1a viéc cAp thiét.

Duéi diy 1a mdt sd yéu ciu cu thé ciia chatbot t véan, hd trg nhap hoc tai Hoc

vién Cong nghé Buu chinh Vién thong;

o Tréa 11 cc cu hoi thudng gap cua thi sinh: Chatbot c6 thé dugc sir dung dé
tra 10 cac cAu hoi thudng gip cta thi sinh v& cic loai gidy to, kinh phi cin
chuén bi dé nhép hoc.

« Hb trg ding ky chuong trinh chét luong cao, lién két qubc té, tiéng Anh:



Chatbot c6 thé dugc sir dung dé hd tro thi sinh ding ky thi tiéng Anh, ding
ky hoc chuong trinh chit lugng cao, bao gdm nhap théng tin, ndp hd so,...

« Tu vAn cac hoat dong khéac: Chatbot ¢6 thé cung cip théng tin v& cac cau lac
b, hd trg sinh vién ghi danh tham gia c4u lac bd mong mudn, cung cép thong
tin v& nha cho thué, quan an, cira hang tién lgi... quanh khu virc Hoc vién.

« H3 trg ché d6 chinh sach sinh vién: Chatbot c6 thé cung cip théng
tin vé céac loai hoc béng, ché 46 mién giam hoc phi, ky tic x& cho
sinh vién...

Véi hudng nghién ciru va xay dung chatbot tu van, hd tro tuyén sinh, nhap hoc mét sb
co s& gido duc tai Viét Nam d4 trién khai thanh cong nhur:

« Trudng Pai hoc Kinh t& Qubc dén: NEU-Chatbot 1a chatbot tuyén sinh ctia
Trudong Dai hoc Kinh té Qudc dan, c6 thé tra 10i hon 50 loai cdu héi véi do
chinh x4c 1&n dén hon 95%.

« Pai hoc FPT: FPT Chatbot 14 chatbot tuyén sinh ctia Pai hoc FPT, c6 thé
hdtrg thi sinh ding ky tuyén sinh, tu van tuyén sinh,...

« Dai hoc Bach khoa Ha Noi: Bach khoa Chatbot Ia chatbot tuyén sinh cua
Pai hoc Bach khoa Ha Nbi, c6 thé tra 151 cac cau héi vé quy ché tuyén sinh,
phuong thérc tuyén sinh,...

Trong tuong lai, chatbot sé& tiép tuc duge img dung rong rai hon nira trong cong tac
tuyén sinh néi chung va céng tac hd trg nhap hoc noi riéng, gitp cac co s& gido duc
ning cao hidu qua cong tic tuyén sinh.
1.4 Kétluin

Chwong nay trinh bay tdng quan vé hé thdng chatbot, cac dic trung cong tac tur vén,
hd trg nhip hoc tai Hoc vién Céng nghé Buu chinh Vién théng. Tir d6, ndi dung
chuong chi ra nhimg van dé con ton tai trong cong tac tur van, hd trg nhap hoc va dé
xuit phuong an giai quyét cic vn dé nay. Noi dung chi tiét phuong 4n giai quyét

vén dé duoc trinh bay tai Chwong 2 cia d& 4n t6t nghiép.



CHUONG 2. NGHIEN CUU CAC CONG NGHE, KY THUAT
XAY DUNG CHATBOT PHO BIEN HIEN NAY

Chuong 2 trinh bay nghién ciru cac cong nghé, k¥ thudt xay dung chatbot phé bién
hién nay trén thé giéi. Tir d6 dua ra cdng nghé, k¥ thuat dugc sir dung dé xay dung
chatbot tur vn, hd trg nhap hoc tai Hoc vién Cong nghé Buu chinh Vién thong.
2.1 Kién tric, thanh phin co ban ciia chatbot va nhimg loai chatbot phé
bién hién nay
2.1.1 Kién tric
C6 ba kién tric chatbot phé bién hién nay:

« Kién tric dwa trén quy tic: Kién tric dwa trén quy tic st dung mot bo quy
the dé xac dinh cach chatbot s& phan héi cac cau hoi va yéu ciu ciia ngudi
ding. B6 quytéc nay duge xdy dung thi céng bdi cac nha phat trién chatbot.

« Kién tric dua trén tri thirc: Kién tric dya trén tri thirc stt dung mot co s& tri
thire d& x4c dinh cach chatbot s& phan hdi cac cAu hdi va yéu clu ciia nguoi
dimg. Co s tri thitc nay chira thong tin vé thé gi6i thuc va cach chatbot cé
thé st dung thong tin nay dé tra 1oi cac cau hoi clia ngudi ding.

« Kién triic hoc may: Kién trac hoc may sir dung cic mé hinh hoc may dé dao
tao chatbot. Cac md hinh nay duge dao tao trén mot tap dir li€u 16n bao
gbm cac cudc trd chuyén giita ngudi dang va chatbot.

2.1.2 Thanh phén co béin
2.1.2.1 Xir ly ngén ngir tw nhién
NLP 14 cong nghé gitip chatbot hiéu va tao ra ngdn ngir ciia con ngudi. Cac ki
thuat NLP thudng dugc sir dung trong chatbot bao gdm:

« Phan tich ¢t phap: Phan tich ci phép 1a qué trinh xac dinh c4u tric cia ciu.
Chatbot sir dung phan tich ¢t phap dé hiéu y nghia ciia cau hoi va yéu ciu
ctiia ngudi dung.

« Tim kiém: Tim kiém la qua trinh tim ki€m thong tin lién quan dén ciu hoi



hoiic yéu ciu ctia ngudi ding. Chatbot sir dung tim kiém dé tim cac cu tra
161 phit hop cho ngudi dung.

» Sinh vin ban: Sinh van ban 13 qué trinh tao ra van ban mdi. Chatbot sir
dung sinh vin ban dé tao ra cac cau tra 10i cho ngudi ding.

« Dich ngén ngir: Chatbot str dung dich ngdn ngit dé giao tiép voi ngudi
dung noi ngdn ngit khac.

» Chuén hoéa: Kiém tra cac 16i chinh ta lam thay dbi ngit nghia trong yéu céu
cta ngudi dung.

« Nhén dang thuc thé: Chatbot tim kiém céc loai théng tin cin thiét khéc

nhau nhu vi tri, con ngudi, do vat...

2.1.2.2 Dir li€u xay dung chatbot

Chatbot duge dao tao trén mét tip dir liéu I6n bao gém cac cudc tro chuyén
giita ngudi diing va chatbot. Dir liéu nay gitp chatbot hoc cach hidu va phan héi
céc cau hoi va yéu cau clia ngudi dung.

D liéu 1a yéu t& quan trong nhét trong viéc xdy dung chatbot. Dir liéu tbt s&
gitip chatbot hiéu duoc ngbn ngit tw nhién va tao ra cac phan hdi phi hop véi
ngir canh cda cudc tro chuyén.

C6 hai loai dif liéu chinh dugc sit dung dé x4y dung chatbot:

* Dir liéu van ban: Dir li¢u van ban bao gé)m cac van ban tir sach, bai bao,
trang web, mang xa hdi,... DIt liu van ban giup chatbot hoc cach st dung
ngdn ngir tu nhién mot cach chinh xéc.

* Dit li€u hdi thoai: Dir liéu hdi thoai bao gém cac cudc tro chuyén gilra con
ngudi voi nhau. Dir liéu hoi thoai gitip chatbot hidu duoc cach con nguoi giao
tiép va tao ra cac phan hdi phit hop véi ngit canh cia cudce trd chuyén.

2.1.2.3 Giao dién ngwdi dung

Cong cu giup ngudi dung giao tiép, ciu hinh chatbot. Giao dién ngudi ding
c6 thé 12 mot tng dung web, img dung di dong hoic chatbot tich hop vao trang

web hodc img dung hién c6.



Ngoai cac thanh phin co ban nay, chatbot c6 thé bao gdm cac thanh phin
khéc nhu:

 Coéng nghé hoc may: Cong nghé hoc may giup chatbot cai thién hi¢u suét
theo thoi gian.

« Cong nghé xur Iy ngdn ngit ty nhién nang cao: Cong nghé xir ly ngdn ngir
tu nhién ning cao gitip chatbot hiéu va tao ra ngdn ngit clia con ngudi mét
céach tu nhién hon.

« Cong nghé nhan dang giong n6i: Cong nghé nhan dang giong noi gitp chatbot
turong tac véi nguoi dung bang giong néi.

* Cong ngh¢ tri tué nhan tao tbng quat: Céng nghé tri tué nhan tao tdng quat
gitip chatbot trd nén thong minh va linh hoat hon.

2.1.3 Phan loai chatbot phé bién hién nay
2.1.3.1 Hé théng d6i thoai dinh hwéng nhiém vu (TODs)

TODs 1a loai Chatbot duge thiét k& d& phuc vu mot linh vuc nhét dinh nhu:
mua sim, cung cép thong tin vé thi truong chimg khoan...Mot s6 thuat ngit quan
trong sir dung trong TODs:

e Y dinh: Y dinh nay dugc chuyén tai boi nguoi dimg téi TODs . Vi dy, “Thoi
tiét hom nay thé nao”, thi y dinh ciia ngudi ding & diy 1a mong mubn nhan
théng tin vé thoi tiét ngay hom nay.

» Thuc thé: cac thong tin c6 thé trich xuét ra dugc tir ciu néi clia ngudi ding
(vi du: ho tén, tudi, dia chi...).

« Hanh dong: 12 hanh dong ma Chatbot c6 thé Iam, thé hién khi ning cla
Chatbot (vi du: tim dudng, tim cong thirc néu &n...)

+ Theo ddi luu trit; 13 CSDL dé luu trir lich st trd chuyén cia Chatbot véi
ngudi dung. No cling ¢6 thé dugc lru trong RAM hoic gdp chung véi Co
s& dit liéu tri thue.

» Co so dit 1iéu tri thire: 13 co s& dit liéu luu trit dit 1i€u tao nén tri thirc cua
Chatbot. Vi du nhu: thong tin v& cac cdng vién, dudmg phd...

Dué6i day Ia kién trac ciia mot hé théng TODS:
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Hinh 1.2: Kién triic hé théng TODS
2.1.3.2 Trg ly ca nhin thong minh (IPAs)
IPAs 12 lcai Chatbot déng vai trd 1a trg ly ca nhan thong minh, 1a mét loai phén
mém dugc thiét ké dé gitip ngudi ding thuc hién cic cong viée hang ngay théng
qua viéc xtr ly ngdn ngir ty nhién. Céc trg ly thong minh nay c¢6 kha nang hoc hoi
tir cAc twong tac ciia ngudi ding, tir d6 cung cip cac dich vu c4 nhén héa nhu lap
lich trinh, d3t nhic nhé, tim kiém thong tin, didu khién cac thiét bi thong minh,
va tham chi thuc hién mua sim truc tuyén. Vi du trg ly c4 nhén Siri cia Apple c6
thé thuc hién céac tac vu nhu: thuc hién cude goi, gui tin nhén, tim quan an, quan ly
lich hen.
2.1.3.3 H¢ thong d6i thoai chit-chat

Hé théng dbi thoai chit-chat 1 nhitng hé théng trd chuyén thong minh dugc
thiét ké dé mo phéng cach con ngudi chit-chat (trd chuyén phiém) véi nhau. Muyc
tidu cia hé théng niy khong chi 1 cung c4p thong tin hay thyc hién mdt cong viée
cu thé, ma con 1a tao ra mét cude tro chuyén tu nhién, tha vi va c¢6 kha nang duy tri
quan tim cua ngudi dung.

Hé thdng dbi thoai chit-chat thudong sir dung céc k§ thuat trong linh vuc tri
tué nhan tao, nhu may hoc, hoc sdu, va xir ly ngdn ngit tw nhién dé hiéu va phan hdi
cac d4u vao tir nguoi ding mot cach thich tmg va linh hoat. Chung c6 thé ling nghe,
hoc héi tir ngit canh va cam xic ciia ngudi dung dé dua ra cac phan hdi phong phu
va da dang, tir d6 1am cho cudc trd chuyén cang trd nén giéng nhu gitra hai con
nguoi.

2.2 Cac k¥ thuét sir dung trong xiy dung chatbot
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2.2.1 Mang héi quy RNN

Mang no-ron hdi quy (RNN - Recurrent Neural Network) 1a mot loai mang no-ron
nhén tao ndi tiéng trong xir 1y ngdn ngit ty nhién va nhén dién giong noéi. Khac voi
c4c mang no-ron truyén théng, RNN c6 kha ning xir ly dir liéu dang chudi, nghia 12
né co thé xir 1y thong tin ¢ thr tu va lién két véi nhau, nhu vén ban, 4m thanh hogc
chudi thoi gian.

Deep learning c6 2 md hinh 16n 14 Mang no-ron tich chip (CNN) cho bai toan
¢6 input 14 anh va Mang no-ron hdi quy (RNN) cho bai toan dir liéu dang chudi
(sequence). Y tudng chinh ciia RNN 1a st dung chudi cac thong tin. Trong céc
mang no-ron truyén thong tit ca cac ddu vao va ci diu ra 1a doc 14p v6i nhau.
Tuc 13 chang khong lién két thanh chudi v6i nhau. Nhung cdc md hinh nay
khong phit hop trong rit nhidu bai toan. Vi du cho bai toan cin phén loai phuong
tién giao thong trong video, input 1a video 60s, output 13 phan loai phuong tién
giao thong nhu xe dap, xe may, 6 10,... Khi xir Iy video ta hay gip khai niém FPS
(frame per second) tirc 1a bao nhiéu frame (anh) mdi gidy. Vi du 1 FPS véi video
60s tirc 12 14y ra tir video 60 4nh, mdi gidy mot anh dé xir 1y. Do céc anh c6 thir tu
nén ta khong thé sir dung mang CNN ma cin mdt md hinh méi c6 thé giai quyét
duoc bai toan véi input la sequence. Mang no ron héi quy (RNN) ra doi dé giai
quyét vin dé d6.
2.2.1.1 Dirliéu dang sequence
Dir liéu ¢6 thir tu nhu cac anh tach tir video & trén duge goi 1a sequence, time-
series data. Vi du khéc 1a trong bai toan dich tu dong véi input 1a 1 céu, vi du "t6i
yéu Viét Nam" thi vi tri cac tur va su xép xép cuc ki quan trong dén nghia ciia ciu
va dir liéu input cac tr [’t6i’°, "yéu’, viét’, 'nam’] dugc goi la sequence data.
Trong bai toan xir Iy ngdn ngit (NLP) thi khong thé xur 1y ca cau duge va ngudi ta
tach ra timg tir (chir) 1am input, gidng nhur trong video ngudi ta tich ra cic anh

(frame) lam input.
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2.2.1.2 Phan loai bai toan RNN
Cic md hinh RNN hiu nhu duge sir dung trong linh vire xt H ngdn ngit tu
nhién va ghi nhén tiéng néi. Céc ng dung khac duoc tdng két trong hinh dudi

day:
U og o DRl U
) 000 590 godoa (00
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Hinh 2.1: Cac dang bai toan RNN [2]

* One to one: mau bai toan cho Neural Network (NN) va Convolutional
Neural Network (CNN), 1 input va 1 output, vi du vdi CNN input 13 dnh va
output ladnh dugc segment.

* One to many: bai toan c6 1 input nhung nhiéu output, vi du: bai toan
caption cho anh, input 13 1 4nh nhung output 14 nhiéu chir mé ta cho anh
dAy, duéi dang mot cau. _

« Many to one: bai toan ¢6 nhiéu input nhung chi c6 1 output, vi du bai toan
phan loai hanh déng trong video, input 14 nhiéu anh (frame) tach ra tir
video,ouptut 1a hanh dng trong video

* Many to many: bai toan c6 nhiéu input va nhiéu output, vi du bai toan dich
tirtiéng Anh sang tiéng Viét, input 1a 1 cu gém nhiéu tir: “I drink water” va
output ciing 1a 1 cAu gém nhiéu tir “T6i ung nudc”.

2.2.1.3 Ung dung bai toan RNN
Vé co ban néu ta thdy sequence data hay time-series data va mudn 4p dung deep
learning thi nghi ngay dén RNN. Duéi day 12 mot sé tmg dung ctia RNN:

« Speech to text: Chuyén giong néi sang text.

» Sentiment classification: Phén loai binh ludn cia ngudi dung, tich cuc
hay tiéu cyc.

* Video recognition: Nhan dién hanh dong trong video.
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* Heart attack: Du doan d6t quy tim.
2.2.1.4 Mo hinh RNN

 Vécoban mdt mang RNN cé dang nhu sau:

[y
O ot-l ot 0t+l
A A A
vV v vV \"2
w e
SO :> w o St—l - dt o st+1 o
: Unfold A W o3 W o3 W

UT U U U

X by xr X

Hinh 2.2: M6 hinh RNN [3]

Mo hinh trén mé ta phép trién khai ndi dung ciia mot RNN, Trién khai & day
c6 thé hiéu don gian 1a ta v&€ ra mdt mang no-ron chudi tuan tu. Vi du ta c6 mot
cau gdm nam chit “Hom nay trdi dep qua”, thi mang no-ron dugc trién khai s&
gdm nam ting noron tuong Ung véi mdi chir mot tang. Lic do6 viéc tinh to4n bén
trong RNN dugc thye hién nhu sau:

o x.: 14 diu vao tai budc t. Vi du, x) 12 médt vec-to one-hot tuong g véi tir thir

« hai cta cau.

* s¢ 13 trang thai 4n tai t. N6 chinh 13 bd nhé cta mang. s, dugc tinh toan dyua
trén ca cac trang thai 4n phia trudc va du vao tai budc do: s, = f(Ux; + W,

- 1). Ham f thuong 12 mot ham phi tuyén tinh nhu tang hyperbolic (tanh)
hay ReLu. P& 1am phép toan cho phén tir 4n dAu tién ta cin khéi tao thém
s-1 , thudng gia trj khoi tao dugc gén bing 0.

« o 12 déu ra tai buée t. Vi du, mubn du doan tir tiép theo c6 thé xuét hién
trong cau thi ot chinh 1a mt vecto xac xuét cac tir trong danh sach tir vung:
or = softmax(Vs;)

Bén canh RNN truyén théng, RNN con ¢6 2 bién thé khac 1a RNN hai chi_éu
(Bidirectional, BRNN) va RNN sau (Deep, DRNN).

Mic dit RNN ¢6 khé nhiéu vu diém nhu kha nang xir 1i ddu vao véi bat ki do
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dai nao, kich c& md hinh khong ting theo kich c& d4u vio, qua trinh tinh toén

sit dungcéc thong tin cii, trong s6 dugc chia sé trong sudt thoi gian.

Tuy nhién, RNN tinh to4dn chdm, kho dé truy cép cac thong tin tir mot khoang
thoi gian dai truede ddy khi dao ham qua nhiéu dén dén hién tuong g vanishing
gradient & cac state diu nén ta cAn mod hinh t6t hon dé giam hién tugng
vaninshing gfadient. Do d6, trong phén tiép theo em s& trinh bay vé Long short
term memory (LSTM) c6 thé déi pho véi vAn dé vanishing gradient khi gap phai
bing mang RNNs truyén théng.

2.2.2 Mang LSTM

Mang bd nhé dai-ngin (Long Short Term Memory networks), thuomg duge
g0ila LSTM - 12 mot dang dac biét cua RNN, no co kha ning hoc dugc cic phu
thudc xa. LSTM dugc gidi thiéu lan ddu nam 1997. Trai qua nhiéu 14n cai tién,
chiing hoat dong cuc ki hiéu qua trén nhiéu bai toan khic nhau nén dan da trd nén
phé bién nhur hién nay.

LSTM dugc thiét ké dé tranh dugc Vén dé phu thudc xa (long-term dependency).
Viéc nhé thong tin trong subt thoi gian dai 1a dac tinh mic dinh cua chung, chir
takhéng can phai huin luyén né dé c6 thé nhé dugce. Tirc 1a ngay ndi tai cia n6 da
c6thé ghi nhé dugc ma khong cin bat ki can thiép nao.

Dudi diy 1a mo6 hinh mang LSTM:

Cema (-
£ 4
!
f

o f t i_t r_>C_r\i

a tanh

hey | f

Hinh 2.3: M6 hinh LSTM [4]
O state thir t cia mo hinh LSTM:

 Output: ¢, ks, ta goi c 12 cell state, h 13 hidden state.
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e Input: ¢i1, A1, . Trong d6 xt 13 input & state thir t cia model. ¢-1, -1 12
output cia layer trude. h déng vai tro kha gidng nhu s & RNN, trong khi ¢
1adiém méi ciia LSTM.

Ki hiéu o, tanh lan luot 13 sigma, tanh activation function. Phép nhéin ¢ day 13 |
element-wise multiplication, phép cong 13 cOng ma trén. -

£, i1, o trong Umg v&i forget gate, input gate va output gate. Ta co:

» Forget gate: /7 = o(Umxs + Wrhi—1 + by)

* Input gate: i; = o(Uix; + Wihi—1 +b;)

* Output gate: o; = a(Uosx: + Wohi-1 +bo)

Tai c,, forget gate quyét dinh xem cén 14y bao nhiéu tir cell state tru6c va input
gate s& quyét dinh 14y bao nhiéu tir input ciia state va hidden layer ciia layer trudc.

Tai A, output gate quyét dinh xem cin 14y bao nhiéu tir cell state dé tros thanh
output ctia hidden state. Ngoai ra ht ciing dugc diung dé tinh ra output yt cho state
t.

Nhu vy, so voi RNN thi LSTM 1a mt bude 16n trong viée sir dung RNN vi
LSTM ¢6 cé ¢ ca short term memory va long term memory giup thong tin nao
cin quan trong va ding & sau s& dugc giri vao va dung khi cin va c6 thé mang
thong tin tir di xa.

2.2.3 Transformer

Mot kién tric méi v& Transformer hoan toan khéc so véi cac kién trac RNN
tru6e ddy, mic di ca hai déu thudc 16p model seq2seq nhim chuyén 1 cau vin
input & ngdn ngit A sang 1 cdu vin output & ngon ngit B. Qua trinh bién dbi
(transforming) dugc dua trén 2phén encoder va decoder.

RNN 13 16p model t6t trong dich may vi ghi nhan dugc su phu thudc thoi gian
clia céc tir trong cAu. Tuy nhién céc nghién ciru méi da chi ra ring véi chi véi co
ché attention ma khéng cAn dén RNN da c6 thé cai thién dugce két qua cia cac
tac vu dich may va nhiéu tic vu khac. Mot trong nhitng cai thién d6 1a model
BERT.

Kién tric cua Transformer dugc the hién qua so 46 bén dudi:
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Hinh 2.4: Kién tric Transformer

Kién tric nay gdbm 2 phan encoder bén trai va decoder bén phai.

Encoder: 1a tdng hop xép chong 1én nhau ciia 6 layers xac dinh. Mbi
layer bao gém 2 layer con (sub-layer) trong né. Sub-layer dAu tién 1a multi-head
self- attention. Layer thir 2 don thuan chi 1a cic fully-connected feed-forward
layer. Strdung mot két ni residual & mdi sub-layer ngay sau layer normalization.
Kién triic nay co y twéng twong tu nhu mang resnet trong CNN. Péu ra ctia mdi
sub-layer 12 LayerNorm(x + Sublayer(x)) ¢6 s6 chidu 1a 512 theo nhu bai viét.

Decoder: Decoder ciing 1a tong hop xép chéng cua 6 layers. Kién tric
tuong ty nhu cic sub-layer & Encoder ngoai trir thém 1 sub-layer thé hién phan
phdi attention & vi tri dau tién. Layer nay khong gi khac so v&i multi-head self-
attention layer ngoai trir dugc didu chinh dé khong dua céc tir trong twong lai vao
attention. Tai budc thir i ciia decoder chi biét dugc cac tir & vi tri nhé hon nén viée
diéu chinh dam bao attention chi 4p dung cho nhimng tir nhé hon vi tri thit i. Co

ché residual ciing dugc 4p dung twong ty nhu trong Encoder.
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Luu ¥ luén ¢6 mdt bude cong thém Positional Encoding vao cac input cua
encoder va decoder nhim dua thém yéu t§ thoi gian vao md hinh 1am ting dd
chuén xac. Pay chi don thudn 13 phép cong vector ma héa vi tri cia tir trong céu
vé6i vector biéu dién tir. C6 thé ma héa dudi dang [0, 1] vector vi tri hogc st dung
ham sin, cos nhu trong bai béo.

2.23.1 Co ché Self Attention

Diu vao cia khbi encoder diu tién 1a cic vector embeddings cla cac tir trong
cau. Piu vao cia cac khdi encoder con lai 1a diu ra cia khéi endcoder
phia dirgi. Cac embeddings dugc tao thanh tir viéc két hop vector word
embedding + positional embedding. _

Phép tinh dAu tién trong sef-attention 1a nhan mdi vector embedding dau vao
v6i 3 ma trdn trong s6 Wq, Wk, Wv dé tao ra 3 vector g, k v. Cic ma trén trong s6
nay s& dugc cap nhét trong qua trinh dao tao. Vector q va k dugc dung dé tinh
trong sb khuéch dai thong tin cho céc tir trong clu. Vector v 13 vector biéu dién
clia cic tir trong ciu.

Qua trinh tinh todn ham attention trén toan b tip cac cau truy vAn mot cach
ddng thoi duge dong géi thong qua ma tran q. keys va values ciing duge dong

goicung nhau thong qua matrix k va v. Phuong trinh Attention nhur sau:

qk? Attention(q, k, v) = softmax(N )V

S

A

Viéc chia cho 1 s6 dimension ciia vector key nhim muc dich tranh trin ludng
néusb mii 13 qué 1én. »

2.2.32 Co ché Multi-head Attention

Nhir vy sau qua trinh Scale dot production ta s& thu dugc 1 ma trn attention.
Cac tham s6 ma model can tinh chinh chinh 13 cic ma trén Wy, Wi, W,. Mbi qua
trinh nhu vy duogc goi 1a 1 head cia attention. Khi ldip lai qua trinh nay nhiéu lan
(trong bai bao 1a 3 heads) ta s& thu dugc qua trinh Multi-head Attention.

Pé tra vé output c6 cing kich thuéc véi ma tran input ta chi cAn nhan voi ma

trdn W, c6 chiéu rong bang vdi chiéu rong cla ma tran input. Sau do di qua mot
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buéce goi 18 Add Normalize nita trudce khi dua vio layer Feed Forward.
Y nghia ciia co ché multi-head nay 13 dé ting thém phén chéc chén trong viée
quyét dinh thong tin nao cin khuéch dai, thong tin nao cin bo qua.
2.2.4 Piém cii tién ciia Transformer so v6i LSTM
Kién triic transformer cho phép thuc hién cic phép tinh song song -> gidm
dang ké thoi gian train/inference, tan dung dugc strc manh tinh toén clia multi-
GPU.
Yéu céu it thoi gian dao tao hon so véi cac kién recurrent neural architectures
truge ddy, ching han nhu bd nhé ngén han dai (LSTM), va bién thé sau ndy ctia nd
da dugc 4p dung phd bién dé dao tao cac md hinh ngén ngit 16n trén cac bd dir
liéu (ngon ngir) 16n.
Kién trac nay hién khéng chi duogc sir dung trong xir 1y ngén ngit tw nhién va thi giac
may tinh, ma con trong xr ly 4m thanh va da phuong thirc. N6 ciing di din dén su
phat trién cta cic hé théng dugce diao tao trude, ching han nhu generative pre-
trained transformers (GPT) va BERT.

2.3 Lwa chon k§ thuit, cong nghé va nén ting

2.3.1 Rasa

Rasa 1a mot framework chatbot ma ngudén mé dwa trén kién triic machine
learning. Rasa cung cip mot bd cong cu va thur vién gitp nha phat trién xay
dung chatbot thong minh va linh hoat.
2.3.1.1 Thanh phin co ban

Rasa ¢6 hai thanh phén chinh 13 Rasa NLU va Rasa Core.

« Rasa NLU 132 mot mé hinh ngén ngir 16n dugc dio tao dé phan tich ngén
ngit ti nhién. Rasa NLU c¢6 thé duoc sir dung dé hiéu y dinh ciia ngudi ding
va trich xuét cac thuc thé tir cac cude trd chuyén.

¢ Rasa Core 1a mét bo diéu khién hoi thoai duoc st dung dé quén ly luéng
hoi thoai gitra chatbot va ngudi ding. Rasa Core cé thé duge sir dung dé
thyc hién cac hanh dong, ching han nhu tim kiém thong tin hodc giri email.

2.3.1.2 Céc thanh phén hé théng chatbot RASA
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Bén canh hai thanh phin c6t 16i trén, hé thong chatbot RASA cin thém céc
thanh phan dé xir Iy b6 nhd, két nbi cac thanh phén lai v6i nhau dé hoat dong
hi€u qua. Dudi day 15 so dd két ndi cac thanh phin ciia rasa: NLU Pipeline: Cac
module RASA NLU Dialog Policies: Cac policy cia RASA Core Action Server: Céc
action dap lai ngudi dung duoc viét bang python (action mic dinh 13 action dang
text) Tracker Store: Module hru trit cac slot, entity, cdu hoi thoai (Pay chinh la
module bd nhé luu trit cia chatbot) Lock Store: Module ddm bao cac cau hoi
thoai giri dén chatbot dugc xir ly tudn tu, khong bi race condition Filesystem:
Module luu trir va quan ly cac tép cta chatbot Agent: Module xir ly chung va két
ndi cac thanh phan khac Trong cic thanh phén trén, ching ta chi yéu lam viéc v6i
NLU Pipeline, Dialog Policies, Action Server va st dung Tracker dé xir ly dit lidu

trong Action Server.

"Rasa SDK

Rasa Open Source

H Bot User ]

Hinh 2.5: So d6 két ndi cac thanh phin ciia rasa

2.3.1.3 Tinh nang cia rasa va muc dich sir dung
Rasa 1a mdt framework manh mé va linh hoat ¢é thé duoc sir dung dé x4y
dung chatbot cho nhiéu muc dich khac nhau. Rasa cung cép mot by cong cu va

thu vién ddy du tinh nang gitip nha phat trién xdy dung chatbot nhanh chéng va
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dé dang. Dud6i day 1a mét sb tinh ning chinh cia Rasa:

» Kién triic machine learning: Rasa sir dung kién trac machine learning dé
hiéu va phan héi c4c cAu hoi va yéu cdu ciia ngudi ding. Diéu nay cho phép
chatbot hoc héi va cai thién theo thdi gian.

« D& sir dung: Rasa cung cdp médt bd cong cu va thu vién ddy da tinh ning
gitipnha phat trién xay dung chatbot nhanh chéng va d& dang.

* Mé rong: Rasa 12 mét framework mé va c6 thé duoc tiy chinh dé dap tmg
nhu cdu cu thé.

Rasa c6 thé dugc st dung dé xdy dung chatbot cho cidc muc dich khéac nhau, bao
gbm:

« Hb trg khach hang: Chatbot c6 thé duoc sir dung dé tra 101 cac cau hoi cia
khach hang va giai quyét cac van dé.

» Gido duc: Chatbot c6 thé dugce sir dung dé cung ce‘ip do tao va huéng dan.

+ Giai tri: Chatbot c6 thé dugc st dung dé choi tro choi va trd chuyén véi
nguoidung.

Rasa 14 mét lua chon tuyét voi cho nha phét trién chatbot mudn x4y dyng chatbot
thong minh va linh hoat. Tuy nhién rasa chua hd trg nhiéu vé mat giao dién thao tc
dbi v6i nha phat trién @& quan 1y ludng hoi thoai gitra chatbot va ngudi dung nén
em quyét dinh str dung thém Botpress studio ctia Botpress két voi voi Rasa NLU
dé xay dung chatbot.

2.3.2 Botpress
Botpress 1a mét framework chatbot ma nguén m¢d, duge xdy dung dua trén
Node.js. Botpress cung cdp mdt bd cong cu va thu vién gitp nha phét trién xay
dung chatbot mot cach nhanh chong va dé dang.
Botpress c6 mét sb tinh ning ndi bat nhur:
« Kién tric modular: Botpress dugc thiét ké v6i mot kién trac modular,
chophép nha phat trién dé dang mé rong va tiry chinh chatbot.

« Giao dién nguoi ding truc quan: Botpress cung cip mot giao dién ngudi ding
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tric quan gitip nha phat trién xay dung chatbot ma khong cAn phai viét ma.
* H3 trg da kénh: Botpress hd trg trién khai chatbot trén nhiéu kénh khéc
nhau,bao gém web, di dong, ing dung hdi thoai va céc kénh nhin tin khac.
« Cong ddng 16n: Botpress ‘cé mot c¢ong dong 16n va hoat dong, gitp nha
phattrién d& dang tim kiém sy trg gitp khi can thiét.
Botpress ¢6 thé dugc sir dung dé xdy dung chatbot cho nhiéu muc dich
khacnhau, bao gom:
« HJ tro khach hang: Chatbot c6 thé duoc st dung dé tra 10i cac ciu hoi
ctiakhach hang va giai quyét cac vén dé.
« Gido duc: Chatbot c6 thé dugc st dung dé cung cip ddo tao va huéng din.
o Giai tri: Chatbot ¢6 thé dugc str dung dé choi trd choi va tro chuyén véi
ngudidung.
Botpress 1a mdt framework manh mé& va linh hoat ¢ thé dugc st dung dé xay
dung chatbot cho nhiéu muc dich khéac nhau. Botpress cung cdp mot by cong cu
va thu vién ddy da tinh ning gitp nha phat trién x4y dung chatbot nhanh chéng
va d& dang. Dudi day 13 mdt s6 wu diém va nhuge diém ctia Botpress:
* Uu diém:
— Dé str dung
— Giao dién ngudi dung truc quan
— Hb trg da kénh
— Cong ddng 16n va hoat dong
* Nhuge diém:
— Khéng manh mé& nhu Rasa
— Yéu cau kién thirc v& Node.js
Nhin chung, Botpress 1a mt lua chon tuyét voi cho nha phat trién chatbot muén
xiy dung chatbot mot cach nhanh chéng va dé dang. Botpress phu hgp cho cac

doanh nghiép va td chirc ¢ quy md nhé va vira.

2.3.3 Django
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Django 13 mdt framework web ma ngudn md, dugc viét bang Python. Django
cung cAp mdt bd cong cu va thu vién ddy da tinh ning gitip nha phat trién xay
dungwebsite va ing dung web mot cach nhanh chéng va dé dang.

Django sir dung Python 1am ngdn ngit 1ap trinh chinh. Piéu nay cho phép Django
tdn dung loi thé cua nhiéu tinh ndng manh mé& cua Python, chéng han nhu tinh
ndnggd linh hoat, cti phap don gian va thu vién phong pha.

Python 14 mdt ngdn ngir 14p trinh rit phd bién va dugc st dung rong rdi trong
nhidu linh virc khic nhau, bao gdm phat trién trang web, hoc may, khoa hoc may
tinh va tr dong héa. Diu nay giiip Django c6 mét cong dong 16n v hoat dong,
gitip nha phat trién d& dang tim kiém sy trg gitip khi cén thiét.

Du6i day 12 mét s6 loi ich ctia viéc sit dung Python trong Django:

« Tbc do phat trién nhanh: Python 12 mdt ngdn ngit 14p trinh rét nhanh, cho phép
nha phat trién x4y dung website va tmg dung web mét cach nhanh chéng
va dé dang.

« Tinh linh hoat: Python 1a mét ngén ngir l4p trinh rét linh hoat, gitp nha
phat trién d& dang mo rong va tity chinh website va tmg dung web ciia
minh.

» Bio mit: Django cung cép nhiéu tinh ning bao mat tich hop sén, gitp bao
vé website va tmg dung web khéi cac tin cong.

« Cong ddng 16n: Python va Django cé mot cong ddng 16n va hoat dong,

gitip nha phat trién d& dang tim kiém su tro gitp khi can thiét.

2.3.4 ReactJS

React.js 1a mot thu vién dé xay dung giao dién. React sir dung mot kién tric goi
12 "components", cho phép nha phat trién xay dung cac giao dién ngudi ding
phirc tap tir cac thanh phin nhé hon, don gian hon. Hidu suét cao: React st dung
moét k¥ thudt goi 1a "virtual DOM" dé cap nhét giao dién ngudi dung mot cach
hiéu qua. Didu nay gitip React c6 thé render giao dién ngudi ding nhanh chéng

va mugt ma, ngay ca doi vdi cic itng dung phirc tap.
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React ¢6 mot sb vu diém, bao gém:

» D& hoc va str dung: React ¢6 mét cu phap don gian va dé hoc. React ciing
cung cip nhiéu tai liéu va cong cu hoc tip, gitp nha phat trién d& dang bt
dau sir dung React.

« Linh hoat: React ¢ thé dugc sir dung dé xdy dung cac giao dién ngudi
ding cho nhiéu loai tmg dung khéc nhau, bao gbm (g dung web va ting
dung di dong.

« Cong ddng 1on: React c6 mot cong dong 16‘11 va hoat dong, gitip nha phat trién
d& dang tim kiém su trg gitp khi cin thiét.

2.4 Két ludn
Chuong nay trinh bay vé nghién ciru cic cong nghé, k¥ thuat xdy dung chatbot phd
bién hién nay trén thé gi6i. Tir d6 dura ra cong nghé, ky thuat dugc st dung dé xay
dung chatbot. Trong Chuong 3 cua ludn vin sé& trinh bay vé viée ap dung cong
nghé, k¥ thudt da Iya chon & Chuong 2 dé xay dung chatbot tir van, hd trg nhap hoc
tai Hoc vién Cong nghé Buu chinh Vién thong.



23

CHUONG 3. XAY DUNG CHATBOT TU VAN, HO TRQ
NHAP HQC TAI HQC VIEN CONG NGHE BUU CHINH
VIEN THONG

Chuong 3 trinh bay v& céach thirc ap dung cong nghé, ky thuit di lya chon &
Chuong 2 vao xay dung chatbot tr vn, hd trg nhép hoc tai Hoc vién Cong nghé
Buu chinh Vién thong.
3.1 Thu thip dir liéu
B dit liéu dugc thu thap tir fanpage Tuyén sinh PTIT trong gin 6 nam tir
thang 3 nam 2017 dén thang 3 nim 2023 dya trén céc tin nhin va binh luan giita
page voi hoc sinh, sinh vién. . . Toan by bd dir liéu cé dung lugng khodng 41MB véi
gin 357200 dong dir liéu.
3.1.1 Xirly dix li€u va lam sach
Pé d& thao tac v6i dit liéu, em chuyén dit liéu tir dang txt sang csv. Sau d6
quytrinh xtr ly dif li€éu dugc thuc hién nhu sau:
« Chuén héa lai ddu cua tir
* Regex
« Xoa diu ciu, xo0a sb trong cdu, x6a ky tu dac biét, x6a emoji, x6a url,
htmltag, ...
* X6a céc 15i chinh ta, 15i ngir phép, 161 danh may,... khéi dit liéu vin ban.
Cécldi nay c6 thé 1am cho dir liéu van ban trd nén khé hiéu va kho sir dung.
« Loai b6 dif liéu khong can thiét
» Xoa stopword, danh sach stopword dugc thu thép va loc tir dir liéu dugce
gin 1950 tir va cum tir
* Tach van ban thanh céc cu, doan nhé
« Sira tir viét tit, dudi ddy 12 bang cac tir viét tit trong bo dir liéu dugc st

dung



Bang 3.1: Bang tir viét tit

Tur viét tat Tir gbc
e Em
a Anh
cj Chi
Add, ad, adm admin
Ko, k, kh, khg, kg, hong, hok, khum Khong
Pc, dc Pugc
r ROi
Nv, nvong Nguyén vong
ttnv Thit thy nguyén vong
Mk Minh
b Ban
t To1
Ak, ah A
Baoh, bh Bao gid, bay gio
Trg, tr, trudg Trudng
Hv Hoc vién
Ntn Nhur thé nao
clc Chat lwong cao
cced Cian cudc cong dan
Bn, bnh, baonh Bao nhiéu
kix Ky tuc x4
bhyt Béo hiém y té
Dky, dki, dang ki, dki Ding ky
j Gi
‘hsg Hoc sinh gi6i
m Minh
dgnl DPénh gia ning luc
dgtd Dénh gia tu duy
dhqg Dai hoc qudc gia
thpt Trung hoc phd thong
Thptqg Trung hoc phd théng qudc gia
tk Tai khoadn
Kv, khvuc, kvuc Khu vuc
cmnd Chirng minh nhén dan
Lm Lam
hem Hb chi minh
Tp hcm Thanh phé hd chi minh
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D, d Piém
VS Véi
vd Vidu
Oke, oki, okeee Ok
nnao Nhu nao
2k1, 2k2, 2k3, 2k4, 2k5 2001, 2002,2003, 2004, 2005

Biang 3.2: Bing tir viét tat 2

Tur viét tat Tir gbe
Choa Chao
v Véy
cntt Cong nghé thong tin
attt An toan thong tin
tmdt Thuong mai dién tir
Dtvt, dt vt Pién tir vién thong
Marketting, makettting Marketing
hc Hoc
Ve Viéc
Cn dpt, cndpt Cong nghé da phuong tién
dpt Pa phuong tién
Ql, g9 Quan 1, quan 9
tnthpt Tric nghiém trung hoc pho thong
Sdt, sdt, dt, dt S6 dién thoai, dién thoai
Tk, ck tai khoan, chuyén khoan
hssv Hb so sinh vién
Gddt, gd dt Giao duc dao tao
Uh, uk, um u
bayh Béy gid
xtkh Xét tuyén két hop
hs Hoc sinh
cced Cin cudce cong dén
sV Sinh vién
dkxt Diang ky xét tuyén
Ipxt L& phi xét tuyén
z Vay
P, pk Phai, phai khong
dk Diéu kién, dang ky, dung khong, dugc khong
kh Khdng, khoa hoc
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hk Khong, hoc ki

c - Chi, chua

bh Bay gio, bao gi¢

nt Nhin tin, nong thon
cmt Comment, chirng minh thu
A\ Vang, va, vay

M Minh, mdi, ma

tn Tin nhin, tot nghiép

3.1.2 Chuin héa dir liéu

Chuén héa dir liéu vin ban I qu4 trinh loai bé cac 16i va bét thuong khéi dix
lidu vin ban. Qua trinh ndy gitp dit liéu vin ban trd nén chinh xéc, dé hiéu va
dé st dung hon.

Céc budc chuin héa dir liéu van ban co thé duoc thuc hién thi cong hodc st
dung cac cong cu ty dong. Cac cong cu tu dong co6 thé giap tiét kiém thoi gian va
cOng suc trong qua trinh chuén héa dir liéu vin ban.

Chuén héa dir liéu vin ban 12 mot bude quan trong trong qué trinh xir 1y dir
liéu vin ban. Qua trinh nay giup dir li€u van ban tré nén chinh xéc, dé hiéu va dé
str dung hon, tir d6 giGp nang cao hi¢u qua ctia viéc xtr ly dir liu van ban.

Du6i day 1a cac budc chuén héa dit liéu vin ban dugc ap dung trong dé tai:

* Loai bé ddu phu: Tiéng Viét c6 mot hé théng diu phu phirc tap, hay con
goi 1a du trong am, diing dé phan biét cac 4m khac nhau. Tuy nhién, déu
phu ciing ¢6 thé gay ra su thiéu nhit quan trong cach thé hién vin ban nén
chiingthudng bi loai bo trong qua trinh chuén héa vin ban.

« Xu ly tir viét tit: Tiéng Viét c6 mot sO tir viét tit 1a su két hop ciia cac tir da
dugc rat gon thanh mot tir duy nhét. Nhitng su rit gon ndy c6 thé duge mé
rong thanh dang ddy da trong qua trinh chuén héa vin bén:

« Xt Iy sb: S6 tiéng Viét c6 thé dugc viét dudi nhidu dang khéac nhau, bao
gbm chir s6 A Rap, chir sb tiéng Viét va cac dang hén hop. Chuén héa vin
ban thuong chuyén ddi tit ca cac s6 sang dinh dang nhét quan, ching han

nhu chirsé A Rap.
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o Xir Iy ddu cdu: Déu cau tiéng Viét c6 thé duge sir dung theo nhiéu cach
khacnhau va c6 thé c¢6 su nhét quén trong céch st dung. Chuén hoa vin ban
c6 thé lién quan dén viéc tiéu chuin hoa viée sit dung dAu cau dé cai thién
tinh nhétquan.

« Xir Iy khodng tréng: Van ban tiéng Viét c6 thé c6 lugng khoang tring khac
nhau, bao gdm dAu cach, tab va dong méi. Chuén hoa vin ban c6 thé lién
quan dén viéc tidu chudn héa viéc st dung khoang trang dé cai thién tinh
nhét quan.

* Xur ly cac thuc thé dugc dit tén: Vin ban tiéng Viét co thé chira cac thuc
thé dugc dat tén, chfmg han nhu nguoi, dia diém, td chirc. Chuén hoa vin
bén c6 thé lién quan dén viéc xéc dinh va gin thé cac thuc thé dugc dit tén
dé cai thién do chinh xéc ctia cac tac vu NLP.

Bén canh do, ¢6 nhiéu céng cu va tii nguyén khac nhau danh cho viéc chudn
héa van ban bang tiéng Viét nhu:

 Hunspell: Hunspell 1a trinh kiém tra chinh t4 nguén m& ciing c6 thé dugc
str dung @& chuén héa vin ban. N6 cung cAp mot tir dién tiéng Viét va céc quy thc dé xir
Iy déu phu, rit gon va céc khia canh khéc cua viéc chuén héa van ban.

« Stanford CoreNLP: Stanford CoreNLP 1a b cong cu xtr ly ngdn ngir tu
nhién bao gdm bo chuin héa vin ban tiéng Viét. N6 cung cip mét bd cong
cu toan dién dé chudn héa van ban, bao gbm xtur ly dAu phy, rit gon, s, diu
cau, khoang tréng va cac thue thé duge dit tén.

« VKSpeech: VKSpeech 1a b céng cu nhin dang giong ndi va chuyén van
banthanh giong noi tiéng Viét, bao gdm ca trinh chuén hoa van ban. N6 cung
cApmdt tiy chon nhe va hiéu qua dé chuin héa vin ban.

« Thu vién VIT (Cong nghé thdng tin Viét Nam): Thu vién VIT la tap hop
cac thu vién phan mém ma ngudn mé phuc vu xir ly tiéng Viét. N6 cung cip
mdt trinh chuén héa vin ban tap trung vao vigc xur ly céac dau phu va su rut
gon.

« NLTK (Bd cong cu ngdn ngit tu nhién): NLTK la thu vién Python dé xir ly
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ngon ngif tu nhién. N6 cung cép mot trinh chuin héa vin ban tiéng Viét tap
trung vao viéc xir ly ddu phu va khoéng tring.
3.1.3 Xay dung b6 ciu héi, cau tra 1oi
Danh séch bd cau héi cau tra 10i gdm 30 chu d& xoay quanh chii dé chinh 13
nhép hoc gém: dia chi co s&, ma trudng, thong tin lién hé, diém tring tuyén, sb
lwong chi tiéu tuyén sinh, cac nganh dao tao, ma nganh, hd so xét tuyén, hoc phi,
ky tic xa, td hop xét tuyén, h(_)c béng; co hdi viéc 1am, danh gid ndng luc, xét
tuyén két hop, phuong thirc xét tuyén, xét tuyén hoc ba, huéng din nhip hoc, hd
so nhip hoc chung, thoi gian nhip hoc, gidy bao nhap hoc, minh chimg wu tién,
chit lugng cao, nghia vu quan su, bao hiém y té, b doan, gidy bao tring tuyén,

hoc phi nhap hoc.

“dia chi co s@”: {
“questions”: |
"dia chi co s¢”,
"dia chi hoc vién";
"dia chi trudng”,

“truomg & dau”,

"trutmg & dau vay",
"trudong ¢ dau thé”,
“truong & dia chi nao”,
"trudng & chd nao”,
Mtrudng O dau 3",

"truong & dia chi nao vay”,
“hoc vién & dau”,

"hoc vién & dau vay”,
“hoc vién & dau thé",
“hoc vién & dia chi nao”,
"hoc vién & chd nao”,

Hinh 3.1: Cau héi mau
3.2 Kién tric tong quan hé théng
Kién tric tdng quan cua hé thdng chatbot bao gdm cac thanh phan chinh sau:

« Giao dién ngudi ding Botpress Studio: La thanh phin giao tiép truc tiép
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v6ingudi ding, cung cép cho ngudi ding cach thirc trong tac véi chatbot.
Giao dién ngudi ding c6 thé duge xdy dung duéi dang (mg dung web, img
dung di dong, hodc chatbot tich hop trén cac nén tang mang x4 hi.

« NLU Rasa: La thanh phin chju trich nhiém xir Iy ngdn ngit tw nhién
(NLP),hiéu va phan loai y dinh ctia ngudi ding.

» Co s& dir liéu Chatbot Data Server: Luu trit dir li¢u can thiét cho hé
théng chatbot, dir liéu vé b cau hoi cau tra 1o, dir liéu vé ngudi ding, dit

liéu vécac truy van cta ngudi dung, va dir liéu vé cac phan hoi cia chatbot.

. ~ Training
Chatbot Data ]7 - el Rasa NLU
Server

J |

4
Select
Response -
) ) Intent

+ : (=7 — classification

Botpress Studio :| i

E

Chatbot
Response

.

-’ Yser
User 0 interface{Facebook,
| -| Webshe Haoc vién) .
P ' X

Text

Hinh 3.2: Kién tric tdng quan hé thong

3.3 Xiy dung module quén ly dir liéu bing Django va ReactJS

Module quan ly dit li€u chatbot dugc xay dung nhdm muc dich quan li danh sach
chi d&, danh sach cdu hoi thude chi dé, quan 1i cdu tra 10i chung cau cac chu dé,
quan li md hinh va nhiéu tinh ning khac nhu quan li ngudi dung, phan quyén
ngudiding hé théng.

Duéi déy 1a cac hinh anh giao dién hé thong:

Sau khi dang nhap thanh cong ngudi ding duoc chuyén huéng dén giao dién

quén li chi dé nhu sau:
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Hinh 3.3: Giao dién quan li danh sach chi dé

IS

Tai giao dién quan li chi dé chon xem chi ti€t chi d€ s& chuyén hudng dén
giao dién chi tiét chu dé gom danh sach céc ciu héi tuong dong cia chu dé€ do va

thir tucau tra 101 chung cho céc cau hdi:

Chatbot Data Server
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Yiiary & il dd: hioo phi'nhiap oo Chink sis theng
53 M
& d iy v Dach sach odu héi
577 o Theo s
1 5 4 € 5ng k7 rhap hoo T mang b0 o b 5 pdp boo ph 8o
z 3 ho e b3 b A Dan gy bAt ¢du 4Gy Bhn phi ondp hos Gvt 93y e @
a 810 g 3 128 bk 05 £hi3: marg Win 40ng oo 23 A khdng e 9
4 e aer: 11 Her 130 Sing Ky T dp Bog 1n ok v phi ~ip m; Kigda e ndo e @ ’
s <ot 18 o 5 i Do 3 e By 59 o skt ¥ Mok g Ry 2 ke e @
i 44 chapbn Ghe nmeng laj bs i7 1 v hong Bao 1 Ahodn khing 10 ta: 191 phdi lam thé nao gé o e @
i 1l oo o R vids
= - i oho 1 95 oy bhr ahdp Yo ohD Chibis qua 1 kndn banking rturg 520 080 beo % Kedmg ;-

Hinh 3.4: Giao dién chi tiét chi dé - Cau héi
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34 X4iy dung NLU dwa trén Rasa

Muc dich chinh ctia Rasa NLU la phan tich thong tin do ngud¢i dung cung cép
cho chatbot, thong tin ndy bao gdm cac y dinh va thuc thé cin duoc trich xut.
Trénnén tang ma ngudn mé Rasa, tin nhin giri dén dugc xir Iy bai mot chudi cac

ham

chirc nang, cic ham nay dugce thuc thi lin lugt bén trong quy trinh xit ly duoc
dinh danh trong config.yml . V&i quy trinh nhing c6 giam sat, ta ¢ thé huén
luyén v6i bat ky ngdn ngit trén thé gi6i vi cong viéc ndy s& bit ddu huan luyén

moi thir tr diu. Quy trinh chi tiét Rasa pipeline nhu sau:

Entity Extractor —— Entities

\ Intent Classifier — intents

Yext ——» Tokens -——» Faatures

Hinh 3.5: Rasa NLU Pipeline

Rasa ciing cho phép ngudi ding c6 thé tuy y thay dbi cac thanh phan va xdy
dung cac quy trinh méi. Bén canh quy trinh da duoc dé cap & trén, em da tuy
chinh mégt quy trinh hgp ly cho chatbot bang cach sir dung mé hinh ngdn ngit
hién dai BERT multilingual base model dé xir 1y cac vecto tir vung dd dugc tién
huén luyénvi mé hinh c6 hd trg tiéng Viét. Vi du vé quy trinh BERT multilingual

base modelma em da sir dung cho Chatbot c6 thé dugc thiy & hinh sau:
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- name: components.vi_tokenizer.vietnameseTokenizer
- name: WhitespaceTokenizer
- name: LexicalSyntacticreaturizer
- name: CountVectorsfeaturizer
analyzer: char_wb
min_pgram: 1.
max_ngram: 4
- name: LanguageModelfFeaturizer
model name: bert
model weights: bert-base-multilinguel-cased

- name: DIETClassifier
epochs: 16@
constrain_similarities: true
batch_strategy: sequence
- name: EntitySynonymMapper
- name: ResponseSelector

epochs:; 180

- name: FallbackClassifier
threshold: .7
ambiguity threshold: @.1

Hinh 3.6: Rasa pipeline da chinh sira

Budc dau tién 1a chia doan vin thanh cac doan vin ban nhé hon, dugce goi

laTokenizer. Diéu nay phai xay ra trugc khi van ban Featurizer cho may hoc, dé 1a

ly
do tai sao Tokenizer duoc liét ké dAu tién & dau quy trinh.
Just Tokenisation
"He likes dogs’ - e , "‘ikﬁ" . o\oss']

Tokenisation and Lemmatisation

“He likes dogs’ [He", "like” " dog"]

Hinh 3.7: Chi tiét Tokenizer

Viéc lya chon Tokenizer ¢é thé anh hudong dén loai Featureizer, va thir tu cua
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cac thanh phéan trong quy trinh NLU éﬁng cin dugc xem xét, vi khong thé sip
xép mot Featureizer truéc Tokenizer vi déu ra cia Tokenizer s& déng vai tro 1a
diuvao cua Featureizer. Trong hiu hét cac truong hgp, WhitespaceTokenizer hoat
dong tdt cho bt ki ngdn ngit ndo. Tuy nhién, em da tu viét 1 file tokenizer clia
minh két hop v6i thu vién under the sea la VietnamTokenizer dé st dung cho @
tai.

Dua trén cac md hinh kién trac Transformer & chuong 2, d& 4n s& st dung mo
hinh phén loai BERT dé nhiing, bén canh d6 em ciing st dung Dual Intent va Entity
Transformer (DIET) dé xir Iy ca phan loai ¥ dinh va nhan dang thuc thé ciing luc.
Kién trac DIET dugc mé ta bing hinh dudi diy:

o

l

Hinh 3.8: Kién tric DIET

Sau khi tao xong cac dic diém cho tit ca cac tokens va cho toan bd cau, ¢
théchuyén n6 sang mé hinh phan loai y dinh.0 diy em st dung m6 hinh DIET

cua
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Rasa dé c6 thé xir Iy ca viéc phén loai y dinh ciing nhu trich xuét thyc thé. N6
ciinge6 thé hoc héi tir ca tokens ciing nhur cau.

Duéi day la cach DIET dugce str dung trong Rasa pipeline:

“Hi, my name is Vincent” — | “Hi”, *“my”, “name”, “is”, “Vincent”] -

CEE OES B= e ) Pr=mr_—3]

A Jeresmes

7

DIET CLASSIFIER

pEder, TEATWRTES

ntents evihhies

Hinh 3.9: Quy trinh DIET hoat dong

Bét cir khi nao ngudi ding noi chuyén voi chatbot, Rasa s€ theo déi ndi bo
trang thai cla 1o ndi thong qua dbi twong *Tin nhin‘. Pdi tugng nay duge xt ly theo
timg bude trong quy trinh. So dd bén dudi cung cép thong tin tong quan vé& nhirng

gi xayra khi Tin nhén duge xtr 1y.
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Message State
"""""""" "text®: “hello world”

WhiteSpaceTokenizer
Message State -
“text™: “hello world”, "tokens”: [“helle", “world™]
CountVectorsFeaturizer Message State

“texi"s "helle world”,
*tokens": ["hello", “worid“],
“sparse_features®s {"seguence”: “<SparseMatrix 2 x 25",
i "sentence”: “<SparseMatrix 1 x 25"}
CountVectorsFeaturizer char Message State
“text™: “helle worlg”,
.7 i “tokens": ["helle”, "worle"},
f *sparse_features”: {"sequence®: "«SparseMatrix Z x 125",
‘ "sentence": "<SparseMatrix 1 x 125>"}

DIETClassifier :
Message State
“rext®: “helle world”,

“fokens": [“hello™, “world"],
“sparse_features":
{"sequence™: “<SparseMatrix 2 x 125s°,
“sentence’: “<SparseMatrix 1 x 125»%},
“iptent”: {"name": "greet”, “confidence*: 8.781},

e

Hinh 3.10: Chi tiét quy trinh NLU Rasa Pipeline
Thong bao diu tién bt diu dudi dang mot thung chira chi véi 101 n6i don
gian cia ngudi dfmé. Sau khi tin nhin di qua Tokenizer, n6 sé& dugc chia
thanh cac token. Khi tin nhin di qua CountVectorsFeaturizer, cac feature
sparse_features d3 dugc thém vao. Co su khac biét gilta cac dic diém cua
chudi va toan bd cau. DIETClassifier sé tim kiém ‘sparse features* va
‘dense_features® trong token dé dua ra dy dodn. Sau khi xtr Iy xong, né s&
dinh kém du doén y dinh vao déi tuongtin nhén.
3.5 Xay dung giao dién hd tro quin ly doan hoi thoai bing Botpress
Trong d& tai, em sir dung ma ngudén mé botpress phién ban v12 clia botpress
trén github va diéu chinh 1 sé thanh phin ma ngudn trong d6 nhu thém tiéng
viét,chinh stra giao dién dé phi hop véi dé tai.
3.5.1 Thanh phin giao dién quan li ludng ciia chatbot
Tir giao dién ding nhép ciia Botpress, ngudi dung dang nhip bang tai khoan

dugc cap.



36

9 botpress

Hinh 3.11: Giao dién ding nhap Botpress Studio

Sau khi ddng nhép thanh cong, nguoi dung dugc chuyén huong dén trang chi
cua giao dién. Tai ddy, nguoi ding chon click tén bot mubn truy cép va dugc chuyén

huéng dén giao dién quéan 1 luéng hdi thoai.
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Hinh 3.12: Giao dién quan li luéng hoi thoai trén Botpress Studio
Tai giao dién ludng hoi thoai ctia Botpress gom 2 thanh phén chinh 12 Node va
Lua chon

Node 1a don vi logic dam thoai chinh cua chatbot cua Botpress . Mot
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node thudng chuyén sang mot node hoic ludng khéc. Mdi node s& ¢6 3 thudc tinh

la:

» On enter 1a noi tao cac hanh dong, xtr li cia bot

« On receive 1a noi nhén input tir ngudi dung va s€ xr 1i ching

« Transititions 13 noi dat bién, diéu kién noi giita cac nodeLya chon 1a mét node

dé ngudi ding chon khi hé théng khong thé dua ra cau traldi chinh xéc hoic mudn dva ra

lra chon cho ngudi ding chon.

» Lya chon | choice-e43765

~2 User picked ¢

-3 User picked -

g2 User picksed

'~z On failurs

Hinh 3.13: Node lra chon ciia giao di€én quan li Iudng kich ban

3.5.2 Xay dung ludng kich bin quan Ii hi thoai giira ngudi ding va bot

Dudi ddy 1a giao dién quan ly hoi thoai ctia botpress:
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Hinh 3.14: Giao dién quan li ludng hdi thoai trén Botpress Studio
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« Mdi ngudi dung s& st dung ludng kich ban trén véi session nhét dinh, sau 1
thoi gian nguoi ding khong nhin véi bot thi s& duoc reset lai cude trd chuyén.
» Bot s& bit dau bang 1 node bit diu véi cdu tra 10i mic dinh 13 chao ngudi
ding.
* Tiép dén sé dén node nhan théng tin, tai didy em sir dung custom
action get d& nhan thong tin tir nguoi ding va xir 1y. Trong file get.js nay
nhém tién hanh load cdu héi va cau tra 1o tir danh sach intent thong qua 2
ham getIntentUtterances 1iy cau tra 161 va getAnswer ldy ciu hoi. Sau d6 sir
dung ham replyUser dé xir ly cdu héi cia nguoi ding, trong ham nay sé lay
input tir ngudi ding-sau khi qua NLU sé tra lai danh sach intent va dd tin
cdy cia ching. Néu cac intent ¢6 dd tin cdy duéi 0.7 s€ bi loai, nguoc lai
néu c6 1 intent 1én hon 0.7 thi dua ra céu tra 10, tir 2 intent tré 1én s& cho
nguoi dungchon céu tra 161.
« Néu qua node get ma hé théng khong xac dinh dugc céu trd 1o thi s€
chuyén qua node théng bao véi ngudi ding 13 hé théng khéng cé cau tra 15
cho cduhéi hién tai va chuyén tiép qua node lya chon dbi voi cac cau tra 1o
khong traloi duge s€ ¢6 3 lra chon sau cho ngudi dung:
— Pé lai thong tin vao form google
— Tim kiém google, hé thbng s& dua ra link, title 1 s page két qua
timkiém vé cau héi cho ngudi ding
— Tiép tuc héi cau khéc
» Sau khi di qua hét cac node thi s& quay lai node get dé tiép tuc nhan cau hoi
tr nguoi dung.
3.6 Kétluan
Chuong 3 da trinh bay vé cach thitc 4p dung cong nghé, k¥ thuat da lra chon &
Chuong 2 vao xiy dung chatbot tu van, hd tro nhép hoc tai Hoc vién Cong nghé
Buu chinh Vién théng. O Chuong cubi sé& trinh bay vé quy trinh thir nghiém chatbot

va trién khai trén mét s6 nén tang pho bi€én nhu website clia Hoc vién.

CHUONG 4. TRIEN KHAI THU NGHIEM CHATBOT TU
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VAN, HO TRQ NHAP HQC TREN FACEBOOK
MESSENGER, WEBSITE CUA HQC VIEN

4.1 Moéi trromg thir nghiém va cac thwde do danh gia
4.1.1 MB@i trwong thir nghiém

Cac thir nghiém dugc thyc hién trén mdy tinh ca nhén véi thong sb chu hinh
ctiamd truong dugc mo ta cu thé trong bang sau:

Bang 4.1: Bing ciu hinh mdi trurong thir nghi¢m

Thong tin MBoi trudng may huan luyén
Vi xir ly CPU Intel Core 15-12400F
Dung lugng RAM 32GB
Dung lugng bd nhé 256GB
GPU NVIDIA QUADRO RTX 4000 8GB GDDR6
Hé diéu hanh Ubuntu 22.04.3 LTS
M5 hinh huén luyén bert-base-multilingual-cased
Python 3.10
Rasa 3.1

4.1.2 Thir nghiém va danh gia do chinh xic ciia Rasa NLU
Trong dé 4n nay s& sir dung cac phuong phap do gbm: accuracy score, Precision
va Recall, F1 score.
« Accuracy: Cach tinh don gian va thuong dugc st dung nhiéu nhit. Tinh ti
1& gitta s6 mau duge dy doan ding va téng sé miu. Thudng dugc st dung
chocac bai toan phan loai ma on dinh va khong bi 1€ch hoac khong co6 su mét
canbéng cua cac 16p.
« Precision — 14 ty 1& bao nhiéu cai ding duoc ldy ra, Cin nhéc trén tap dit
lidu kiém soat xem c6 bao nhiéu dir liéu duroc mé hinh phan doan dung.

« Recall — 13 ty 18 bao nhiéu cai dugc 14y ra 1a ding, Chi s6 nay con dugc goi
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1a d6 bao phi, tirc 1a xét xem mo6 hinh tim dugc c6 kha ning tbng quat hoa
" nhu ndo. Tir hai yéu t6 d6 chuén x4c va dd bao phi ngudi ta dit ra mot chi sb
khac goi 1a F1-Score
« F1-Score: La trung binh diéu hoa (harmonic mean) clia precision va recall
(gia sir hai dai luong nay khac 0). Do d6 né dai dién hon trong viéc danh
giadd chinh xac trén dong thoi precision va recall.
Bo dit liéu dugc phéan chia 80% dio tao va 20% thir nghiém tir file nlu.yml.
Sau khi phan chia dit liéu, em tién hanh danh gia NLU pipeline v6i 2 m6 hinh 1a
bert

TP

Precision = - 1

Recall = rpfm @

FI = x Pr ?Cc:sfo!g wReeall (3)
Precivion+Re eall

Accuracy = }%} (4)

Hinh 4.1: Cic chi s6 danh gia mé hinh

va bert-base-multilingual-cased thu dugc két qua nhu sau:

Bang 4.2: Bang két qua xac dinh y dinh véi mé hinh bert

Accuracy

Precision

Recall

F1-Score

0.92

0.93

0.92

0.92

Bang 4.3: Bang két qua xac dinh y dinh véi md hinh bert-base-multilingual-cased

Accuracy

Precision

Recall

F1-Score

0.94

0.95

0.94

0.94

Tir két qua trén ta thdy mé hinh bert-base-multilingual-cased thuc hién tdt hon
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md hinh bert vi m6 hinh nay c¢6 hd trg tiéng viét.

Sau khi lya chon dugc md hinh dao tao bert-base-multilingual-cased chop

Rasa Pipeline NLU tbi wru nhét thi két qua thuc hién thir nghiém véi tap test ta

dugc kétqua sau céic 1an thir nhur sau:

True Jabal

Intent Confusian matrix
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ky mau nio da dugce du dodn khéng chinh xac s& dugc ghi lai va luu lai dé g& 161

dé dang hon.

intent Prediction Confidence Distribution
Correct Wrong

100
.97
0.94

[+5:28

0.88
I 0.85
0.82
0.79
0.76"

r0.72-
0.6

Confidence

7000 600C 5000 4000 3000 2000 10-00 13 L4 2 4 3 8 10 12 14
Number of Samples

Hinh 4.3: Biéu dd dé tin ciy cho cic dw dodn -

Biéu dd gitip ta hinh dung dd tin cdy cho tit ca cac du doan, véi cac du dodn
diing va sai duoc hién thi bing cac thanh mau xanh lam va mau dé twong Ung.
Viéc cai thién chét luong dif lidu ddo tao s& di chuyén cac thanh biéu dé mau
xanh lam lén trén biéu dd va cac thanh bidu dé mau d6 xudng dudi biéu db. N6
ciing s& giupgiam sb lugng thanh biéu dé mau do.

4.1.3 Thi nghiém trd chuyén véi chatbot

Chatbot dugc em xay dung véi gin 30 chi dé vé tuyén sinh, nhap hoc nhu diém
tuyén sinh, chi tiéu tuyén sinh, hudng dan nhap hoc, huéng dan chuin bi‘h_(k) SO
nhdp hoc, thong tin vé cac van dé lién quan nhéap hoc nhu gidy bao nhap hoc, sb

doan, gidy chuyén nghia vu quan su, bao hiém y té. Ngoai ra chatbot ciing dugc
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trang bi cac thong tin co ban vé hoc vién nhu dia chi, mi trudng hay thong tin
lién hé.
Tir cac chu d& néu trén, em da thir nghiém mot s6 kich ban héi thoai véi chatbot
cu thé nhur sau:
« Héi dap vé hudng din nhap hoc, thong tin ﬁé so nhadp hoc va cac thong tin
nhap hoc khac nhur bao hiém ‘y té, gidy chuyén nghia vu quan su, gidy béo

nhép hoc, s6 doan, ki tic xa4. ..

Em mudn hoi vé hisdng dan nhép hoc

Cac thi sinh §3 trung fuyén vao
Hoo vidn can thire hign cac bude

i ;m § B3
Budc 1: Thi sinh phal thire hién
x&C nhan nhap hoc én hé thing
tuyén sinh cla Bo Giao duc va Bao
150 1al gia ohi
httpsyhisinh.thithptquesgla.edu v
bang hinh e tuc vén va 1én
tal khoan cda ca nhan, Thod glan
thyg hén Xac nhédn nhap hoo &
nody 24/8 3én nuoc 17 0% 00

Hinh 4.4: Héi dap véi chatbot vé hwong din nhip hoc

+ so nhap hoc can mang nhirng gi 2

Thi sinh d8n jam thd 1ws nhdp hoo

5 An Mg H >
i@ O=n mangtheo

1. Ban sao hop 18 Hoo ba Trung
= hec phd thing.

2 Ban s hop 6 Bang Dinghép
trung hoo phi thang (4% vé hoo
sinh 101 nghedp Wr nam 2022 16 vé
s noac Gidy ehing nhan 6t
ngiép wung hog phd thing e

Hinh 4.5: Héi dap véi chatbot vé hd so nhip hoc
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Hinh 4.7: Chatbot dwa ra lra chon khi ngwoi ding dé lai thong tin tu vin

Vi cac kich ban thir nghiém néu trén, chatbot da tra 161 duoc gén 30 chi dé
voi  ti 1€ dang kha cao. Dbi véi cac cau héi chatbot chua tra 101 duge, em sé& dua
ra hai huéng 1 tim kiém trén google va dé lai thong tin dé tiép tuc xir li, thém dit
lidu va tién hanh nang cdp cho chatbot & cac phién ban sau.

4.2 Cai dit va trién khai hé thong
4.2.1 Cai dit hé thong

Hé théng chatbot gbm 2 du 4n nhé 13 quan 1y data chatbot va Botpress Studio.
Todn bd ma ngudn déu duge luu tri tai gitlab ca nhan cia em va dugce dé & ché @
riéng tu. Dudi ddy 1a huéng dan cai dit chung:

« Cai dit hé théng quan Iy data: sau khi tai project vé va giai nén, chay lénh
docker compose up -d va dgi project chay 1én. Dé kiém tra hé théng da

chaydugc chua thi cdn xem log ctia docker.
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 Cai dat Botpress Studio: sau khi tai project vé& va giai nén, chay l1énh yarn
install sau d6 chay yarn start.
Lén déu truy cp giao dién cin ding ki tai khoan, nén déng ki la email that

dé botpress c6 thé giri thong tin vé email trong 1 s6 trirdmg hop.

Luu y cau hinh hé thong cua bot hién tai file bot.configjs. O file ndy can
~chity dén doan code sau:
"messaging™: {
“channels”: {
"messenger”: {

“enabled”: true,

"accessToken™ "EAALPZQ;LQLQBAPNOZA%SWNEBakaBum?li7C2Z
BxijwlpE}ZAVuxbprdiECgmﬁ?thCKjApPozjskm311183u9r811jsngégHPN
eEEnz8hI4RORITEC CObgoNABYDOUE] 106487 PxwhatDwHWOETAPCVZAR] CRIANC
DFf 1uVzOBThVoKZCEmnz31d1wCt d246k IBXZACADL wZDZD",

"appSecret”: »abf68967853ccc91271441800F96dd63",
“verifyToken®: "3438621986922582188213 2092566647

}
}
}
}

Hinh 4.8: Ciu hinh ciia bot dé két ndi voi facebook messenger
O doan code trén 1a cac thong tin accessToken ciia page cn két nbi trén
facebook, appSecret khoa két nbi dén app messenger clia page va verifyToken
1a thong tin khéa xdc thuc v6i tén mién https ctia bot dé két ndi véi
messengercua page.
4.2.2 Cacyéu chu d6i voi cAu hinh may cai dit va lwu y
D&i v6i may cai dat cAn mot s6 yéu cau sau dé phu hop véi dé an:

« Cén cai node phién ban 12.xx.xx trén may cai.

* Cai cai docker va docker compose.

» May cai dit cin ¢6 ciu hinh RAM t6i thiéu 16GB, Bd nhé tréng 128GB.

Can

chay may lién tuc va khong tit di.

« Cén backup dir lidu bang cach export data ciia bot hién tai dé tranh trudng
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hop khi hé théng bi héng do 13i hay mat dién thi phai build lai va thao tac
tirdau lai trén sudio.
» Dudi day 1a huéng din xut thong tin bot tai giao dién clia admin chon xem

thém va xuét thong tin cta bot dé tranh mét dir lidu bot:

chatbot % 2 Ghunn 8 Miwbchade L )
T v curg 4
# ©inh sia wong Studs
oF %ao chép i kE vie bAng rhétam
1 Xemiogs
5 Tooméd ban sis &3
3 i ph 13
2, ke
8 xéabé

Hinh 4.9: Trich xuit thong tin bot tai giao dién chinh
4.2.3 Trién khai hé théng chatbot

Sau khi hoan thanh xdy dyng va cai dat h¢ théng. Em da thir nghiém trién khai

trén giao dién website ciia Hoc Vién -

& HE THONG
XET TUYEN TRUC TUYEN

T Wi st i

Thi sk die m B s ohde s

Cubrs b ?
chri mang e
Dang &y ta khodn
1. Bén 320 hop & Hpe 59 Tang
pad ey

i : f i ¥ I BRI 2 pan santop 33 Bang e nghity
T M il R
Hinh 4.10: Trién khai chatbot trén website hoc vién

4.3 Kétluin
Chuong nay d3 trinh bay vé quy trinh thir nghiém chatbot, cach thirc trién khai
hé théng trong thuc té va két qua thuc nghiém. Tir d6 tién hanh déanh gia két qua ciia
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hé théng va dé xuét phuong phap nghién ciru, phat trién sau nay.
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KET LUAN

Pé an tap trung nghién ctru bii todn Nghién ciru va x4y dwng chatbot tw vin, hd
tro nhip hoc tai Hoc vién Cong nghé Buu chinh Vién théng. Trong d6 tap trung
chinh vao céc ki thuit xay dung NLU, x@ li ngdn ngir tu nhién, ap dung cic md
hinh hoc mdy, hoc sdu vao quy trinh xdy dung phén loai y dinh ngudi dung. Tir
NLU d3 xay dyung két hop vai giao dién hd trg xdy. dung céc ludng kich ban trd
chuyén gifra nguoi duing va bot. Thong qua thuc nghi€ém, phén tich va danh gia cac
kich ban, sau -d6 danh gia hiéu ning bang viéc trién khai trén céc nén tang nhu
facebook hay website ctia Hoc vién. Cudi ciing dura ra hé théng chatbot tu van, hd
trg nhép hoc. Cu thé d& 4n da duge mot sb két qua sau:

- Tim hiéu téng quan v& bai toan va quy trinh xiy dung chatbot hd trg héi dap
c4c thong tin tuyén sinh va nhip hoc.

- Ném dugc kién trac va nhiém vu cac thanh ph?m, thuat toan va cac k¥ thuét
str dung trong chatbot nhu Mang RNN, mang bé nh¢ dai-ngén (Long Short Term
Memory networks), Kién triic Transformer, M6 hinh BERT...

- X4y dung bd dir liéu vé nhép hoc, tuyén sinh 2023 chinh x4c dua trén céc
ngudnthu va thong tin tir Hoc vién cho bai todn chatbot.

- Nghién ciru va ing dung Framework Rasa, t81 wu héa cac thuat toan khi ap
dung framework nay. Tao mo hinh hudn luyén riéng dé xac dinh y dinh ngudi ding.
Pong thoi st dung md hinh BERT Base Multilingual dé cai tién chét hrong cla
bai toan xac dinh ¥ dinh. Két hop NLU rasa véi giao dién ngudi ding Botpress
Studio d€ quéan 1y ludng héi thoai gitta ngudi ding va chatbot dé dang hon.

- Hoan thanh myc tiéu x4y dyng chatbot giup giam thiéu thoi gian va cong sic
trong cong tac hd trg, tur véan nhap hoc tai Hoc vién. Tich hgp trén website Hoc
vién dé trong tacvdi nguoi ding.

Tuy nhién dé an tot nghiép van con mot sb diém han ché nhu nodi dung cua dit liéu
hoi dap phai dugc cap nhat thi cong hang nim trén hé théng theo d& an tuyén sinh,
quy dinh ctia Hoc vién trong cong tac tuyén sinh, nhap hoc. Hién tai chatbot chi m&i
phén loai theo y dinh ngudi dung va dua ra céu tra 101 chung cho y dinh do. Dé cai
thién hé théng, d& an dua ra hudng phat trién trong twong lai nhur cai thién thém vé

nhan dién theo ngir canh dé tang d¢ chinh x4c cla cau trd 10i.
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BO THONG TIN VA TRUYEN THONG CONG HOA XA HQI CHU NGHIA VIET NAM
HOQC VIEN CONG NGHE Dée lap - Ty do - Hanh phiic
BUU CHINH VIEN THONG

. BIENBAN i
HOQP HQI PONG CHAM DE AN TOT NGHIEP THAC SI
Ciin cir quyét dinh sé Quyét dinh s 289/QDP-HV ngdy 06 thang 03 nam 2024 cia
Giam déc Hoc vién Cong nghé Bru chinh Vién thong vé viéc thanh 1ap Hoi dong chém dé
4n tét nghiép thac sT. Hoi ddng da hop vao hdi Af.. gio 9.5.. pht, ngdy 20 thing 03 nam
2024 tai Hoc vién Cong nghé Buu chinh Vién thong dé chém d& 4n ot nghiép thac sT cho:
Hoc vién: Phan Quang Thanh

Tén d& 4n tdt nghiép: Nghién ciru va xdy dung chatbot twr véin, hd tro nhap hoc tai Hoc
vién Céng nghé Biru chinh Vién théng .

Chuyén ngénh: H¢ thong théng tin Mi sb: 8.48.01.04
Céc thanh vién cia Hoi.ddng chAm d& 4n t6t nghiép co mit: £S.../ 05

TT HOQ VA TEN TRACH NHIEM TRONG HD GHI CHU
1 |TS. Nguyén Duy Phwong Cha tich

2 | TS. Pao Thi Thiy Quynh Thu ky

3 | PGS.TS. Nguyén Manh Hiing Phan bién 1

4 | PGS.TS. B5 Trung Tuin Phan bién 2

5 | TS. L& Quéc Hung Uy vién

Cic ndi dung thiye hién:

1. Chu tich Hoi ddng didu khién budi hop. Cong bd quyét dinh ciia Gidm dbe Hoc vién
Cong nghé Buu chinh Vién théng vé viéc thanh 1ap Hoi ddng chém d& 4n 15t nghiép
thac si. '

2. Nguoi huéng din khoa hoc hogc thu ky doc 1y lich khoa hoc va cac diéu,ki_én bao vé dé

4n t6t nghiép clia hoc vién (C6 ban ly lich khoa hoc va két qué cac mdn hoc cao hoc

ciia hoc vién kém theo).

Hoc vién trinh bay tom t4t d& an t6t nghiép.

Phan bién 1 doc nhén xét (c6 van ban kem theo)

Phén bién 2 doc nhan xét (¢6 van ban kém theo)

Cac céu hoi cita thanh vién Hoi df"n}g: _

- .ﬁé@a%s..:.fm ...... M@WW@MMW@

...............................................................................................................................

o v op W

----------------------------------------------------------------------------------------------------------------



7. Tra 1&i ciia hoc vién:

----------------------------------------------------------------------------------------------------------------------------------------------------

....................................................................................................................................................

----------------------------------------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------------------------------------

8. Thu ky doc nhin xét v& qué trinh thyc hién dé 4n t6t nghiép ciia hoc vién (c6 vdn ban
kém theo),
9. Hoi ddng hop riéng:

- Bdu Ban kiém phiéu:

1. Trudng Ban kiém phiéu: %’L{ E '2%- T ]
2. Uy vién Ban kiém phiéu: 7..? C&w ﬁ,
3. Uy vién Ban kiém phiéu: 'E ..... Le. &(,we Liny....... ..
- Hoi ddng chém & an t6t nghiép bang bo phiéu kin.
- Ban kiém phiéu lam viéc:
- Trudng Ban kiém phiéu b4o cdo két qua kiém phiéu (co Bién ban hop Ban kiém

phiéu kém theo)
. Diém trung binh ciia dé an t5t nghiép: ....... § LS
Két luin:
1. Cacndi dung cén chinh sira, hoan thién sau bao vé dé an tot nghiép:

2. P& nghi Hoc vién cong nhéan (hoﬁc khong) va

cap bi
VIED! ...t /7&‘{,0? ﬁ?@ b? ]%CKeElg ..... Neves
3. Dé 4n tbt ngh1¢ c6 thé phaf trién thanh dé tai nghlen ciuc -

NCS.... 00 e
Buédi 1am viéc két thae vio.. A 630 cung ngay.

Chii tich Thir ky

TS. Nguyén Duy Phwrong TS. Pao Thi Thay Quynh



BO THONG TIN VA TRUYEN THONG CONG HOA XA HOI CHU NGHIA VIET NAM
HOC VIEN CONG NGHE
BUU CHINH VIEN THONG Poc lap Ty do Hanh phiic

BAN NHAN XET LUAN VAN TOT NGHIEP THAC ST

Tén d&-tai luan van : Nghién ciru xdy dung chatbot tw vén, hd tro nhép hoc tai
hoc vién c6ng nghg biru chinh vién thong

Chuyén nganh: Hg théng théng tin

M sb: 8.48.01.04

Tén hoc vién : Phan Quang Thanh

Ho va tén ngudi nhin xét: DS Trung Tuén,

Pon vi, Co quan cdng tac: Trudmg Pai hoc Khoa hoc Ty nhién,

Pai hoc Quéc gia HA Noi

¥ KIEN NHAN XET
1. Tinh thoi su, cAp. thiét, § nghia khoa hoc va thue tién cia dé tai
Hoc vién thuc hién luén van vé chatbot. Chatbot 1a m6t ing dung phén mém ding

dé quén ly mot hé théng thao ludn truc tuyén bang vin ban ho#c van ban chuyén thanh
giong ndi, thay vi cung chp cac thao tugn tryc tidp véi ngudi ding cb that.

Ung dung cda luén vin huorng dén tu vAn nhap hoc tai Hoc vién. Nhap hoc dai
hoc 12 qua trinh sau khi thi sinh cb gidy béo tring tuyen ctia don vi truong dai hoc minh
ding ky, truc tlep dén don vi @6 lam thd tuc nhép hoc.

Luin vin cia hoc vién dugc thay TS. Tran Tién Céng hudng dén, dap tmg mé
dao tao v& céng nghé thdng tin sau dai hoc v& hé théng thong tin, ma 8 48 01 04.

Hién ngudi nhén xét thiy két qua cia luén van khong tring Hp v6i cac luan van
hay @8 tai nghién ciiu khoa hoc da bao vé tai co sd dao tao.

2. Vé ndi dung, chét hrgng cia luin vin, cac két qua da dat dwge

Hod vién di c6 cac tai liéu lién quan dén viéc bao vé két qua nghién clru va img
dung, gdm bén viét lusn vin va ban tém t4t luén van, dé cuong ludn vin da dugc bb mon
chuy&n nganh tham dinh va gép y.

Noi dung ban viét luan van thé hién céc y chinh ciia ban viét lugn vén. Ludn vin

cha hoc vién chia thanh cac chuong, lién quan dén cac van dé sau :



e Téng quan vé chatbot tr vén;

e Mt vai cdng nghé cho phép xéy dung h¢ thong chatbot, nhu mang héi
qui, mang b4 nhé dai ngén han, b chuyen

* Trang 23 dén 38 thé hién cic budc X8y dung chatbot, tir thu thap, tidn x I
dir liéu, d& xuét he théng hoi dap...

* Hoc vien dé thir nghiém va c6 két qua dsnh gi4 he théng d& xudt.
3. Nhitng vén a cin gidi thich thém
Lién quan dén két qua ctia hoc vién, qua ban viét Jusn van, ngudi nhan xét thiy :
» Cho biét hé thdng chatbot ¢6 thé thuc hién c4c chirc nang véi nhiém vy
khéc trong hoc vién;
* Viéc sir dung dir ligu sén cé trong hoc vién dé hoan thién hé théng cau hoi
va tra 161 ?
4. Két ludn
Theo cac két qua dat duoc cia ludn vin vé nghién ctru va thuc nghiém, cin co
va0 yéu cdu ciia ludn 4n thac si chuyén nganh,
tdi dong y dé hoc vién Pham Quang Thanh dugc bao v€ ludin vin trude Hoi dong
chédm ludn vin thac si.
Ha ndi, 15 thang 3 nim 2024
Ngfilti nhan xét ki tén

D6 Trung Tuin

“
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CONG HOA XA HOI CHU NGHIA VIET NAM
Pic lap — Ty do — Hanh phac
olo

BAN NHAN XET PE AN TOT NGHIEP THAC ST
(Ding cho nguwoi phan bién)

Tén d& an: Nghién citu xdy dung chatbot tu'_vé'n,- hé trg nhap hoc tai hoc vién cong nghé
biru chinh vién thong

Chuyén nganh: Hé théng thong tin

M chuyén nganh: 8.48.01.04

Tén hoc vién: Phan Quang Thanh

Ho va tén nguoi phan bién: Nguyén Manh Hiing

‘Hoc ham, hoc vi: PGS.TS.

Noi cong tac: Khoa Cong ngh¢ thong tin 1 - Hoc vién Cong nghé Buu chinh vién thong

S8 A1EN thOBE 1IN BEL.uuuevemmnnesrsrnsssesssssssssssmmsss s

NOI DUNG NHAN XET

I/ Co s& khoa hige va thue tién, tinh cfp thiét cia ae tai:
Chatbot tu vAn tuyén sinh va nhép hoc 12 mot trong c4c vin d& c6 y nghia thyc tién hién nay.
I1/ N§i dung caa a2 an, cac két qua 44 dat dwee:
Pé an bao hdm 4 chuong:
Chuong 1 trinh bay tdng quan vé& chatbot.
Chuong 2 trinh bay ¢ong ngh€ xay dung chatbot hién nay.
Chuong 3 trinh bay viéc x&y dung chatbot tw vAn, bd trg nhép hoc cho HVCNBCVT.
Chuong 4 trinh by trién khai chatbot trén accs nén ting mang x4 hdi va website.
Nhin chung, d8 an dap ung duoc cédc yéu ciu co ban ciia mdt dé an thac sTkY thudt.
Tuy nhién, & 4n van con mét s6 van dé:

_  Bb cuc cAc chuong chua can d6i: chuong 1 va 4 qua ngén so véi chuong 2-3.

_ Nhidu cong thirc toan hoc chua danh sb.

- Viéc danh gia cau hoi/trd 101 dang phu thudc vao céu hoi duoc chon trudc, chua dam béo

tinh ngiu nhién.



11/ Nhimng vin 82 cin gidi thich thém:
_ Lam 1 céc dia luong TP, TN, FP, FN trong cong thirc cua hinh 4.1 dugc tinh nhu thé nao trong

ngft canh ctia Chatbot?

IV/ Két lujn:
Pé 4n dép (g dugc yéu cAu clia mét ¢ &n thac sT kY thudt.

Pong ¥ cho phép hoc vién duge bao vé dé an t6t nghiép.

Ha Nbi, ngdy 15 thang 03 nim 2024
Ngwoi nhin xét
(Ky ghi r4 ho tén)

Nguyén Manh Himg



BO THONG TIN. VA TRUYEN THONG  CONG HOA XA HQI CHU NGHIA VIET NAM
HOC VIEN CONG NGHE Dic 1ap - Tr do - Hanh phiic
BUU CHINH VIEN THONG

BAO CAO GIAI TRINH
SUA CHUA, HOAN THIEN PE AN TOT NGHIEP THAC ST

Ho va té€n hoc vién: Phan Quang Thanh ...ttt
Chuyén nganh: Hé théng thong tin ..............coeeee.... eeeeeereeesieesstesiteeseeaeeteeeaneaaatesteaeenteeaneeeeaan
Khoa: 2022 @@t L ..ot evureneerasensesesnstsnsentesaseernreneeseantss
Tén dé tai: Nghién ctru va xay dung chatbot tur vén, hd trg nhép hoc tai Hoc vién Cong nghé
B CHID VIS0 thONE oo e eeesees s ser e es e es s
Ngudi huéng din khoa hoc: TS: Tran Tién CONG .......ovveeveeeeeeeceereeeeeeeesseeses e
NEAY DAO VE: 20/03/2024 ...ttt ettt e e et ne st e s s senesaeanes
Céc ndi dung hoc vién da sira chita, bd sung trong dé an tét nghiép theo y kién déng

26p ciia Hoi ddng chdm dé an tét nghiép:

TT Y kien héi dong Sira chira ciia hoc vién
1 Chinh stra 15i in 4n, viét hoa cac tir tiéng Anh P4 sira cac 16i in 4n trong dé

an. Vi du: dong 5, dong 11
trang 7. D3 viét hoa cac tir
tiéng Anh trong d& an. Vi du:
dong 8 trang 6, dong 14
trang 22.

2 Trinh bay ro két qua thuc nghi€ém trén hé théng | P4 bb sung giai thich & hinh
thuc 4.6, 4.7 va dong 2 trang 44

Ha N6i, ngayel?- thang 05 nam 2029

Ky x4c¢ nhin cia
CHU TICHHOIPONG  THUKYHQIPONG  NGUOI HUONG DAN HOC VIEN

CHAM LUAN VAN __ KHOA HOC M/
Y /
g

TS. Nguyén Duy Phuong  TS. Pao Thi Thity Quynh TS. Trén Tién Céng Phan Quang Thanh



