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LOI CAM ON

Pé hoan thanh luan van nay, t6i xin gui 10i cam on dén tat ca cac Thay co
treong Dai hoc Thu Dau Mot da tan tinh giang day va truyén dat cho tdi nhitng kién
thire hitu ich trong suét qué trinh hoc tap tai truong. Toi ciing xin cam on cac anh chi,
cac ban, cac em trong l6p cao hoc d chia sé, hd tro cho toi dé tdi cd thé thuc hién tét
luan van cua minh.

Hon hét, t6i xin chan thanh cam on thay huéng dan TS. Bui Thanh Hing,
ngudi da tan tinh truyén dat, chi day cho t6i nhitng kién thizc bo ich vé may hoc va
hoc tap sau, cam on thay da nhiét tinh hudng dan, chi bao cho tdi trong suét qué trinh
t0i nghién cuu, xay dung va hoan thién luan van nay.

Xin giri 161 cam on SAu Sic toi gia dinh, cac anh chi em déng nghiép va ban bé
da luon dong vién, chia sé kinh nghiém, cung cap cac tai lidu hiru ich cho t6i dé toi

thuc hién tbt luan vin ctia minh.



TOM TAT LUAN VAN

Cung véi su phét trién cua cdng nghé, con ngudi ngoai giao tiép truc tiép Vo
nhau bing ngdn ngir tu nhién, chdng ta con thuong xuyén lién lac va két ndi véi nhau
moi lic moi noi thong qua mang xa hoi. Mot hé thdng tra 1oi ty dong théng minh c6
thé giup con ngudi tro chuyén, nhic nhé hay 1am trg ly cong viéc va co thé theo doi
tinh trang strc khoe ban than,... da dugc nhiéu nha nghién ctu bang céach sir dung cac
k¥ thuat trong hoc méay dé xay dung va phat trién. B4i thoai thdng minh 12 mot nhiém
vu quan trong trong bai toan hiéu va xt ly ngén ngir ty nhién. Nhitng phuong phap
tiép can trudc day chi gisi han trong vai linh vuc nhung hiéu qua dat duoc chua cao,
kho m¢ rong mo hinh va tng dung rong rai. Huedng nghién ctu dya trén Deep
Learning két hop véi tri tué nhan tao 1a mét trong nhitng xu hudng phat trién hién
nay.

Pé tai luan vin dua trén nhitng nghién cau trude day dé dé xuat nghién cau
va phét trién mot hé théng tra 16 tw dong dua trén hai hudng tiép can theo hudng dich
may Vva trich xuat théng tin, hai huéng nay déu sir dung mang hoc sdu LSTM bing
cach ap dung phuong phap hoc chudi lién tiép (sequence-to-sequence) va ki thuét
attention dé sinh ra cu tra loi tu dong tir mot chudi dau vao twong ng. M6 hinh dich
may bang mang No-ron nhan tao cua Google (Google’s Neural Machine Translation)
va mo hinh phan loai cau hoi theo hudng mang No-ron sau dugc ap dung dé huan
luyén trén bo dit liéu chuan va bo di liu tiéng Viét dugc thu thap, sau do6 so sanh két
qua thuc nghiém trén hai bo di liéu nay.

B dir li¢u thu thap s€ phéan tach thanh hai b cau hoi va cau tra 1oi tuong tng,
sau do6 tién hanh tach tir dé tién hanh thiét 1ap biéu dién cac tir dudi dang cac véc-to
va cac b tir vung dé tién hanh huan luyén va két hop véi cac phuong phap danh gia
dé cho ra mé hinh du doan dua ra cac cau tra 1oi toi vu.

Luan van cling dé xuat xay dung mot tng dung web hd tro tu van tra 10i ty
d6ng cac cau hoi caa sinh vién lién quan dén chuong trinh dao tao, tuyén sinh, thong

tin vé giang vién va cac vin ban thuong gap cua truong Pai hoc Thu Dau Mot.



Két qua thuc nghiém cho thdy mé hinh dé xuat dat dwoc két qua tot trén hai
d6 do: B0 chinh xac (Accuracy) va danh gia BLEU dua trén cac bo dir liéu duoc su

dung dé huan luyén va dénh gia.



MUC LUC

LOI CAM DOAN ..ottt I
LOTCAM ON ..ottt 1]
TOM TAT LUAN VAN Lottt ettt n et en e en e s \V
IMIUC LUC .ottt ettt ettt ettt ettt e et ee et e et e s e et e eenenn VI
DANH MUC THUAT NGU VA CAC TU VIET TAT ..o, VIl
DANH MUC CAC BANG.....ooieeteteeeeeeeeeeeeeeee e eee e v s e en s s en s s eneneees IX
DANH MUC HINH VE, DO THI ...cvovoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeses e en s s X
CHUONG 1: TONG QUAN VE LINH VUC NGHIEN CUU .....cooveieeeeeeeeen. 1
1.1, LT DO CHON DE TAL .utiiiiiiitiiiieiiiitiie e s siibtee e s s sibbesssssesbbessssssbbasssssbbasesssssbbsssssssseseesans 1
1.2. MUC TIEU NGHIEN CUU...ccitiieiitiee e ciiee sttt eitee e e stve e st e e stae e s staae s snteeestaeesnnaeeesnneeean 1
1.3. DOI TUQGNG, PHAM VINGHIEN CUU ...ccviiiiieiiee e ctreestreeetee e sreesbeesveesnreesrneesane e 2
1.4. PHUONG PHAP NGHIEN CUU....cctiiieiiiiiiee e s iitieeeeesettee e e s streeeessisteeeesssnssneeessnnnnseeeans 2
1.5. BO CUC LUAN VAN L.otiiiiiitiiie e ettt s ittt e s s sttt s e s s it te s s s s sabbaesssssbbanasssssbbeessssabbansesans 2
CHUONG 2: CO SO LY THUYET VA CAC NGHIEN CUU LIEN QUAN .......... 4
2.1. XU LY NGON NGU TU NHIEN ...cciiuiiiiitiee i iiee ettt et e e e stee e s stae e e srreeesnnneessnaeeesneeas 4
2.2. WORDZ2VECTOR ...ecviiviieiteiteietteteeteetestesbestestetestesaeteebesbesbestesaeste s ensessareabesbesresrenns 6
2.3. HOC SAU - DEEP LEARNING ......c.cciviitiitieieiteiteeieeteeteetestesveetestesveetestesaeenaesresneenns 9
2.3.1. Mang no-ron hdi quy RNN (Recurrent Neural Network) ............c.ccc........ 10
2.3.2. B nhg dai-ngan LSTM (Long-short term memory)..........cco.eeveveernenean. 13
2.3.3. M0 hinh sequence t0 SEQUENCE .........ccvveeieeieireseesee s e sreeseesreesreesreesreeees 18
2.3.4. K thUAt attentioN........ccvvecie e 19
2.4. HE THONG TRA LOI TU DONG CHATBOT .ocoiitiiiee st eitee ettt svaan e e savane s 21
248,10, TONG QUAN cv.cvoeeeveveeeeeeeeeee st ese st es st ensens s s s enens 21
2.4.2. Tinh hinh str dung cac &ng dung NNAN TN .....cooveeeeeeeeeeceeeee e, 21
2.4.3. CAC UGNY TIEP CAN ovvveveeeeeeee ettt 22
2.4.4. Tinh hinh NGRIBN CIU ..o 23
2.4.4.1.Tinh hinh Nghién Ciru NZOA1 NUGT ...ovvevveeiiiiesiiee e 23
2.4.4.2 Tinh hinh NGhién Ciru trong NUGT.....cvevvveieieiieeee e 25
2.4.4.3 Huéng d& XUAL NGNIEN CUU .......ocvereceeeeeeeeeeee et 26
CHUONG 3: MO HINH DE XUAT ...ooiiiicicceceeeeeee e 27
3.1. TONG QUAN MO HINH DE XUAT....ccciiiieiiiieeirieesirteeeereeesiveeessaaeessnteessbeeessnneee e 27
3.1.1. M hinh huan luyén dit iU tONG QUAL...........c.ooeevieeeeeeeeeeeeeeeeeeeeee s 28
3.1.2. MO NiNh du doAn KEE QUA .........oeveeeieeeeeeeeeee e 29
3.1.3. M6 hinh huan luyén dix liéu - du doAn K&t QUA........c.oveeeeeeeeeeeeeeeeee 30
3.2. MO HINH DICH MAY BANG MANG NO-RON NHAN TAO CUA GOOGLE (GNMT)..31
3.2.1. M8 hinh hUAN TUYBN QT 18U ... 31



3.2.2. M6 hinh danh gid qua trinh hudn UYEN .......c.co.ovevieeeeeeeeeeeeeee e, 34

3.2.3. M6 hinh huan luyén dix liéu — du doan K&t qUA .......c.oveeeeeeceeeeeeeeee 35
3.2.4. Giai thuat sir dung mang No-ron nhan tao cua Google (GNMT)............... 36
3.2.4.1. Giai thuit NUAN TUYEN T THEU ... 36
3.2.4.2. Giai thuit dur d0AN KEE QUA ......veveceeeeeee e 37

3.3. MO HINH PHAN LOAI CAU HOI BANG PHUONG PHAP HQOC SAU .......cccccveivveinenne. 37
3.3.1. MO hinh hUAN TUYBN 0 HEU ... 38
3.3.2. M6 hinh danh gia qu4 trinh huan luyén va du doan két QUA ........c...cce........ 40
3.3.3. M6 hinh huan luyén — du doan K&t QUA .......cvevvveeeeeeeeeeeeeeeee e, 41
3.3.4. Giai thuat sir dung mang No-ron s&u (DNN) ......ccocvvvviiiinienenee e 43
3.3.4.1. Giai thuait hUAN TUYEN O THEU ..., 43
3.3.4.2. Giai thuit du doAn KEL QUA ........veveeeeeeeeeeeeeeeeee e, 43
CHUONG 4: THUC NGHIEM w.cooveeoeeeeeeeeeete oottt se e ten e ee s es e eenens 44
4.1. THEO HUONG DICH MAY BANG MANG NG-RON NHAN TAO........ccoeiveriesreesreenne 44
N N B 11 0 [ =TV USROS 44
4.1.1.1. Bo dir licu Cornell Movie-Dialogs COrpuS........ccevvvveiieenieseesenne 44
4.1.1.2. B0 0 TEU thU thaP .....ceeeeeeeeeeeeeeee e 44

A4.1.2. XU Y AT HEU oot 45
4.1.2.1. Xtr ly bo dit lieu Cornell Movie-Dialogs COrpus.........ccocvevvereereeannnn. 45
4.1.2.2. XU 1y 6 At [I8U thU thAP ... 46

4.1.3. HUAN TUYBN QT TIBU ...t 49
A1, KEL QUA covvvoeeeeeeeeeeeesee e s st ss st en s s ese s eaneas 50
4.1.4.1. Trén bo dir Cornell Movie-Dialogs COrpuS ........cccevvervivneerienieanenn, 50
4.1.4.2. Trén bo dit liéu thu thap ....cceeeeeieee e 51

4.1.5. DANN IA1.cvoveereeieeveeeeeeeeeee ettt 52
4.2. THEO HUONG PHAN LOAI CAU HOI BANG PHUONG PHAP HOC SAU .......cccevvenneee. 52
4.2.1. Quy trinh thurC NN .....cveiieeeec e 52
A.2.2. DU TIBU ..ottt ettt ettt ee ettt en et e et r e eneeenan. 53
A.2.3. KU 1T G THEU vttt ettt et en et n e en e, 54
4.2.4. HUAN TUYBN G TIBU. ..o 54
BT o111 1 o 11 DO 54
4.3. MO PHONG UNG DUNG CHATBOT TREN NEN TANG WEB.......cooceviviiieesiriineesennes 56
CHUONG 5: KET LUAN VA HUONG PHAT TRIEN ....oeeieeeeeeeeeeee e, 58
ST 16 2 101U 57N 1 21610 o3 58
5.2. HUGNG PHAT TRIEN ...utiiitieitiesieesteesieesteesieetestesseeasae e ssaessaesnaessaessaessaesseensaansens 59
TAILIEU THAM KHAO ..ot eeeeee et s e n s en e 60

Vil



DANH MUC THUAT NGU VA CAC TU VIET TAT

Tir viét tit | Tir chuin Dién giai
Chatbot Chatbot Hé thdng tra 161 tw dong
NLP Natural _Languague X 1y ngdn ngilr ty nhién
Processing
RNN Recurrent Neural Network Mang no ron tai phat
LSTM Long short-term memory Ma?g cal tle\I.l de giai quyet van d¢ phy
thudc qua dai
Seq2Seq sequence to sequence Phuong[ﬂgq)hocchu01hentuq)uong
DeepLearning
GNMT (ﬁmge§Ndethmw Trinh dich may ctia Google
Translation
BLEU

BiLingual Evaluation
Understudy

b6 do BLEU

viii




DANH MUC CAC BANG

Bang 4.1:B¢ dir ligu cornell movie-dialogs .........ccovvviiiiiiiiniieiiccec e 44
Bang 4.2: Bo dit liéu thu thap vé thong tin cia Truong DH Thu Dau Mét............. 45
Bang 4.3: Chi tiét vé MmO hinh RUAN TUYEN.........ccovivieeeeeeeeeeee s 49
Bang 4.4: Tham s6 caa MO hinh NUAN TUYEN ...........ceeveeieeeeeeeesee s 50
Bang 4.5: Mot 56 K&t QUA MINN NOA ..., 51
Bang 4.6: Két qua trén Bo dir U thu thap...........ceeeeeeeieeeeeeeeeeeeee s, 52
Bang 4.7: Két qua danh gia Blue cho bo dix liéu Cornell movie-dialogs ................ 52
Bang 4.8: BO dir liéu thu thap theo hudng phan loai cau ol ........cccccvvevieiiineneee, 53
Bang 4.9: BO dir liéu thu thap - JSON ......oooiii e 54



DANH MUC HINH VE, PO THI

Hinh 2.1: M6 hinh xtr Iy ngdn NG tur NNIEN.......ocveiiiicce e 4
HiNh 2.2: Biéu didNn VEC-t0 0ne-NOT .....vvuivuiieiieiieieie e 7
Hinh 2.3: MO hinh WOIA2VECTON ......c.ooiiiiiieie e 7
Hinh 2.4: MO hinh SKIP-ram ........ccooeiiiiiieie e 8
Hinh 2.5: M6 hinh Continuous Bag of WOrdS .........cccccceiiiiiiiic i 8
Hinh 2.6: M6 hinh huan luyén dua trén WOrd2VECLOr ............ceveveeeveeeereieeeeseee e, 9
Hinh 2.7: M6 hinh Deep Learning ........cccevveieieerieieieesie s s 10
Hinh 2.8 Qua trinh xur ly thong tin trong mang RNN ... 11
Hinh 2.9: RNN phu thudC ShOrt-term .........cccooveiiiiieie e 12
Hinh 2.10: RNN phu thudC 1oNg-term ........ccoo i 12
Hinh 2.11 Bidirectional RNIN .........cccoooiiiiiiiie e 13
Hinh 2.12. Deep (Bidirectional) RNN..........c.ccoiiiiiiiiiiicecceee e 13
Hinh 2.13: Cac m6-dun 1ap cta mang RNN chira mot layer.........cooevvvviveieieinne 14
Hinh 2.14:Céc mo-dun 1ap ctia mang LSTM chira bn layer.............cocvvvvvvveeennene, 14
Hinh 2.15: Céc ki hiéu str dung trong mang LSTM ......cccooiiiiiiiinineseeeeeiee, 15
Hinh 2.16: T¢ bao trang thai LSTM gidng nhu mot bang truyén .........c..cccoevveveeene. 16
Hinh 2.17: CONg trang thai LSTM .........coeveveeeececeeeeeeeseses e iesessesseesesss s 16
HINh 2.18: LSTM fOCUS T ..ot e 17
HINN 2.19: LSTM TOCUS .uvviveeiieiieciieie st 17
HINN 2.20: LSTM TOCUS C..vvvverieie ettt 17
Hinh 2.21: M6 hinh sequence-to-sequence sur dung 2 mang no-ron LSTM [14] ...... 18
Hinh 2.22: M6 hinh sequence-to-sequence dung soft attention trong dich may[14] .20
Hinh 2.23: TONG QUAN ChAthOL ...........ovevveeeeeeieeeeeeeeee e 21
Hinh 2.24: D& xuat mé hinh huan luyén dit liéu va dy dodn két QUA...........cccveeeeee.. 23
Hinh 2.25: M0 hinh nghién ciru ciia Shum.........ccooiiiii 24
Hinh 2.26: M6 hinh nghién ctru cia BEAttY .......cccoevviieiiiiiiee e 24
Hinh 2.27: M6 hinh ctia Tuong HUNG NQUYEN ........ccciiieiiieiieece e 25
Hinh 2.28. Gan nhén cay cl phap (Parse tre€) .......cccevveveeieese e 26
Hinh 3.1: D& xuat md hinh XAy dung Chathot ...........cccooevevieeeeeceeeee e 27
Hinh 3.2. Quy trinh huan luyén dit liéu - dy dodn K&t QUA........co.cveveevreeeeceeeene 31

X



HINh 3.3: MO hiNN Chathot......cooiiieeeeeeeee ettt e e e e r e e e e e e e e nn e 32

Hinh 3.4: Sy két hop giita hai 16p Encoder va I6p Decoder ..........cccvvveeveeeeeneen. 32
Hinh 3.5: M6 hinh 6 16p ENcOder-Decoder..........cccovviveieieiieie e 33
Hinh 3.6: M6 hinh cac Step thuC hién ..., 33
Hinh 3.7: Quy trinh danh gia qua trinh hudn IUY8N...........oocoveeeeeieeeeeeeee e 35
Hinh 3.8: Huan luyén dit [iéu — dur d0An K&t QUA........c.cveveeeeeeeceeeeeeeeeee e 36
Hinh 3.9: Quy trinh huan luyén dit liéu va du doan K&t QUA .....c..cvveeveeeeeceeee 38
Hinh 3.10: M6 hinh Chatbot theo mang No=-roN SAU..........cccvevveieeriesie e 39
Hinh 3.11: MO NINA NUAN TUYEN ... 39
Hinh 3.12: Quy trinh hUAN TUYEN QT TIEU. ........cvoeveeeeeeeeeceeeeeeeee e 40
Hinh 3.13: Quy trinh danh gia qua trinh huan luyén va du doan két qua .................. 41
Hinh 3.14:Quy trinh danh gia qué trinh huan luyén va dy doan két qQUa ................... 42
Hinh 4.1: BO CAU hOT — training .......ccoveiiiiicie e 47
Hinh 4.2: BO CaU tra 101 — trainiNng.....c.ccocveiieiicecc e 47
Hinh 4.3: Bg tir dién CAU NOi — CAU A I01.....cvueveceiceecieee s 48
HINN 4.4: Chi MUC T 1eivviiceic ettt e ebe e s s re e sare e eaee e 48
Hinh 4.5: QUA trINN NUAN TUYBN ....c.oovvieeeeeeeee et 50
Hinh 4.6: Giao dién Web - Chon luya phuong phap thuc hién..........c.cccoovvveiieinn 56
Hinh 4.7: Giao dién Web - Chon Twa Muc & RO .........ceeeeeeeeeceeeeeeeeeeeeeee e, 57
Hinh 4.8: Giao dién Web - Hoi va tra 101 tu doNg........cccoevviieieieiece e 57

Xi



CHUONG 1
TONG QUAN VE LINH VUC NGHIEN CUU

1.1. Li do chon dé tai

Tri tué nhan tao (Al) va hoc may (machine learning - ML) 1a thanh phan chinh
trong Cudc cach mang cong nghiép 4.0 dang bung né va phat trién manh mé. X 1i
ngdn ngit te nhién Natural Language Processing (NLP) 1a mét trong sb nhitng bai
toan co ban cta Tri tué nhan tao va&i nhiéu chu dé nhu: Tim kiém, Tra 10i ty dong,
Tém tit van ban, Phan loai van ban, Truy xuat thdng tin, ...Chatbot (hay 1a mot hé
théng tra 16i ty dong) duoc biét dén 1a mot chuwong trinh may tinh tuong tac véi ngudi
ding bang ngdn ngir ty nhién dudi mot giao dién don gian, &m thanh hoic dudi dang
tin nhan. Chatbot dugc tng dung rat rong réi trong nhiéu linh vuc nhu Tai chinh ngén
hang, Kinh doanh — San xuat, Y té, Gi4o duc,... véi muc dich 1am Tro ly c4 nhan,
chiam soc khach hang, dat chd, mua hang, ban hang tu dong, hd trg day va hoc, tu van
dich vu cong...

Rat nhiéu cong ty Ién da phat trién chatbot ciia minh nham tra 1oi cac hoi dap
truc tuyén, bang viéc str dung k¥ thuat xir Iy ngdn ngi tu nhién va cac k§ thuat hoc
sau Deep Learning lam tiang chat luong va hiéu qua caa hé thong chatbot, gidp tiét
Kiém chi phi, giup tu van khéch hang lién tuc ngay ca khi khong c6 nhan vién tu van
tryc tiép.

V&i mot s6 luong I6n hoc sinh, sinh vién dang theo hoc & cac truong nhu hién
nay thi viéc cac em c6 nhiéu thac mac, nhiéu cau hoi, nhiéu van dé can giai dap lién
quan dén viéc hoc caa minh, cc em can c6 ngudi 6 thé giai dap cac cau hoi d6 mot
cach chinh x&c va nhanh nhat. Viéc phai tra 10i cac cau hoi gidng nhau cta nhiéu em
s& tao 4p luc I6n cho d6i ngii tu van. Vi thé cho nén toi da chon dé tai “Xay dung hé
thdng tra 161 tu dong chatbot bang Tiéng Viét sir dung phuwong phap hoc sau”, nham

tao ra mot cong thong tin hoi dap truc tuyén cho cac em.
1.2. Muc tiéu nghién cau

Muc tiéu nghién ciu cua luan van 1a van dung kién thirc da hoc dé xay dung
mét hé théng tra 1oi ty dong, st dung mang hoc sau Deep Neural Networks, dya trén

khung lam viéc sequence-to-sequence va co ché attention dé sinh ra cau tra 1oi tu
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dong tir mot chudi dau vao tuong tng. M6 hinh dugc huan luyén end-to-end GNMT
(Google’s Neural Machine Translation) trén tap dir liéu mién mé c6 san. Tir d6 xay
dung, cai dat va thur nghiém mot mé hinh tra 161 cac cau hoéi theo hudng tu dong thdng
qua viéc sir dung mang no-ron dé huan luyén kho dit liéu Tiéng Viét dya trén bo dit
liéu 12 céc thong tin lién quan dén chuong trinh dao tao, hd trg tuyén sinh, théng tin

vé giang vién va cac van ban thudng gap cua trudng Pai hoc Thi Dau Mat.
1.3. Péi twgng, pham vi nghién ciru

Nghién ciu cac M6 hinh huan luyén dua trén nén tang hoc sau Deep Neural
Networks dé xay dung hé thong tra loi ty dong.

Linh vyc nghién ctu: xay dung md hinh tra loi tw dong cac cau hoi cua sinh
vién lién quan dén chuong trinh dao tao ciia Truong Pai hoc Thi Dau Mot théng qua
mot hé théng cau hai va tra 1oi duoc xay dung tir trudc. Qua co ché huan luyén tir cac
phuong phap ctiia DeepLearning nhu: RNN, CNN, LSTM, sau d6 tién hanh dy doan
dé tra loi cac cau hoi cua sinh vién,

Pham vi nghién ctru: Tap trung nghién ctru cac cau hoi ma sinh vién dat ra lién
quan dén chuong trinh dao tao, tuyén sinh, thdng tin vé giang vién va cac vin ban
thuong gap cua truong Pai hoc Thi Dau Mot dé xay dung hé thong tra 16i cac cau

hoi theo hudng tu dong.
1.4. Phwong phap nghién ciru

Van dung cac ly thuyét da hoc, céc bai bao khoa hoc va cac nghién ctru trude
day cua cac tac gia, cung véi su hudng dan cua thay dé tién hanh phan tich thu thap

dir liéu, dé xuat mé hinh xay dung chatbot.
1.5. B6 cuc luin viin

Luan van duoc chia thanh 5 chuong vaéi cac ndi dung nhu sau:
v' Chuong 1 — Tong quan vé linh vuc nghién ctu

So lugc tong quan vé van dé nghién ctru trén phurong dién tong quan nhat,
néu ra muc tiéu, phuong phap nghién ciru va b cuc luan van.
v' Chuong 2 — Co sé ly thuyét va cac nghién ctu lién quan

Gidi thiéu tong quan vé xur Ii ngdn ngir tu nhién, vé Word2Vector; gidi
thiéu vé mang no-ron nhan tao, cac mé hinh mang no-ron cai tién 1 co sé caa

mang hoc sau. Nghién ciru cac mé hinh phat sinh vin ban trong hé théng dbi
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thoai, gigi thiéu vé mo hinh ddi thoai seq2seq, ki thuat attention va c4c van dé
chung c6 thé gap phai khi xay dung mé hinh d6i thoai; Trinh bay co ban vé hé
théng tra loi tw dong, cuing véi tinh hinh nghién ctru trong nudc va ngoai nude
v" Chuong 3 — M6 hinh dé xuat
v" Chuong 4 — Thuc nghiém

Gidi thiéu bo dir liéu, qué trinh xu Ii dit liéu, phan thuc nghiém va danh
gia thuc nghiém theo hai huéng dya trén bo dit liéu c6 san va bo di liéu thu
thap duoc.
v' Chuong 5 — Két luan va hudéng phat trién



CHUONG 2
CO SO LY THUYET VA CAC NGHIEN CUU LIEN QUAN

2.1. Xir ly ngbn ngir tw nhién

Xt Iy ngdn ngit tu nhién (goi tat NLP - Natural Language Processing) la cac
ki thuat, phuong phap nham hd trg cho cac hé thong may tinh hiéu va xu ly, nhan
dang ngdn ngit tu nhién nhu tiéng Viét, tiéng Anh. Dich may, rut trich théng tin va

truy hoi thdng tin 1a mét trong nhitng nghién ctru caa xir Iy ngdn ngit tu nhién.

Object L done mah)l
Natu ra a f O r\;vﬁa%s;/create PSS idea o
% or ec Slr:lar e~ ne many < C
Statisticalzs: S 8 i s § woe o
I Cu aalimenr:;r:l:: é E O\ ; u?rgSSI;Etan‘”‘ 2 ProceSSIng 8 >~
ru egano%elr% el ;Ew é 565 S |ang Uage Machine &l
= a a natural

“ Learning E datitca B
different . post

human

planation 3 u S e

3 eX|
g perform .C d|scourse intesfaces

like!;

“search
English &
=

@
2 ily ==
2 daily g
g space €
=

something
problems

along I

set

Understanding §

humans ;€)-
=< approach (U

weaet make  mainstream
http://www.stuartduncanname

conversational
lives thesaurus first

m £ Rules-Based Q_L
":’ pOwer S h 2 Q
- Q. tasks Pecise Rule-Based

funny chatbots

m highly

Hinh 2.1: M6 hinh xu ly ngbn ngir tw nhién

requires

inherent understandlnq
g Intelligenc
2 Amf icial

automatica!ly proces

ki)

origin § é

concepts

creati
tist:

£
(]
>

Dich may tu dong 1a mot trong nhitng nghién ciru da dugc phét trién nhiéu
nam qua va da dat dugc nhitng két qua tét trong thoi gian gan day nho ap dung céc
phuong phap hoc sau thdng minh. C6 nhiéu phwong phap tiép can giai quyét bai toan
nay nhu: dich may trén co s& luat, dich may théng ké va dich may trén co so vi du, ...

+ Phuong phéap dich may trén co sé luat duoc xay dung dua trén hé théng luat
¢l phap, ngir nghia va phai c6 mot tir dién kha day du théng tin cho cac muc tir nhu
ngw nghia, ngtr dung,....

+ Dich may bing phuong phap théng ké (SMT - Statistical Machine
Translation — SMT) dugc xay dung dua trén cac két qua thong ké tir kho ngir liéu
song ngir. K&t qua trung gian cua phuong phap dich may nay 1a cac bang thong ké vé

Cac tir, ngir va cac qui luat chuyén d6i ma khéng can dén tri thuc ngbn ngir. Vi



phuong phap nay, ngir liéu cang 16n va cé chat lwong tét thi hé dich s& cang higu qua.
Phuong phap dich théng ké hién tai dang cai thién duoc chat luong dich biang cac md
hinh huan luyén khdng chi dua trén co so cac tir don ma con dua trén cac cum tu.

+ Phuong phéap dich may trén co s& vi du truyén thdng si dung céc cau mau
hay con goi 1a cau vi du. Cac cau nay duoc luu trit trén co so dir liéu voi day du cac
thong tin nhu cau chi giai, cac lién két gitta cac thanh phan cua hai cau thuoc hai
ngdn ngir. Phuong phap nay ciing can tap luat ci phap caa cac cu ngdn ngi nguon
dé xay dung co so dit liéu cho mau cau vi du. Sy khac biét tir s& dugc xac dinh théng
qua tir dién phan 16p, cau nhap s& duoc phan tich bang tap luat ¢ phap va xac dinh
cip cau cl phap cta cAu ngudn va cau dich. Mot tiép can khac véi phuong phap dich
may trén co sd Vi du 1a xay dung ngan hang mau cau vi du. Cau ngudn chi can so
trung tirng phan véi mau cau vi du bang cac giai thuat phi hop (cé str dung tir dong
nghia trong tir dién phan 16p).

+ Dich may dua trén ngi liéu hién nay ciing dang dwoc ap dung vao nhiéu hé
théng dich ty dong, viéc lay dung duoc cap anh xa dich va ngudén mot cach ty dong
la mot yéu cau thiét yéu cho cac phuong phéap dich dya trén ngir ligu.

Rut trich thong tin (IE - Information extraction) la mot nhanh nghién ctu khac
thién veé rut trich thong tin ngir nghia c6 cau tric mot cach ty dong tir cac nguon di
liu khong c6 ciu tric hay béan ciu trac (unstructured/semi-structure) vi du nhu céc
tai liéu van ban hay cac trang web. C6 nhiéu huéng tiép can co ban trong viéc rut
trich thong tin nhu sau:

+ Hudng tiép can dua trén Rule-based: sir dung cac pattern khép néi cac thong
tin trong van ban, trong mot vai linh vuc cu thé thi cach tiép can nay cho hiéu qua
tuong dbi cao nhung can phai mat nhiéu thoi gian va quan trong 1a phai c6 kién thuc
nghiép vu, chuyén gia mai xay dung duoc.

+ Hudng tiép can dwa trén may hoc thdng ké (statistical machine learning): sir
dung phuwong phap tach nho cc bai toan thanh cac bai toan nho hon dé xu ly.

+ Hudéng tiép can dang sir dung hién nay d6 1a viéc cb gang rut trich tat ca cac
quan hé thyc thé dugc cho 1a hitu ich da duogc thu thap. Khi d6 dau ra caa hé thong
s& bao gém tén cua quan hé va mé ta chi tiét cua quan hé thuc thé do.

Truy hdi thdng tin (Information Retrieval - IR) la cach t6 chirc trinh bay, luu

trix va truy cap cac muc thong tin. Truy hdi thdng tin 1 hoat dong thu thap tai nguyén



hé thdng thong tin c6 lién quan dén nhu cau théng tin tir tap hop cac nguon thong tin
tin cay. Cac tim kiém c6 thé dwa trén tim kiém toan vin ban hoic cac chi muc. Truy
hdi thong tin 1a nhanh nghién ctu nham tim kiém thong tin trong cac tai liéu, siéu di
liéu mo ta dit liéu va co s dir liéu van ban, hinh anh hoac am thanh. Mgt tinh nang
khac cua truy xuat thdng tin 1a né khdng thuc su nap tai liéu, ma cé thé chi théng bao
cho ngudi ding vé su ton tai va noi luu triv cac tai liéu lién quan dén cau truy van. C6
hai huéng tiép can co ban trong truy hoi théng tin:

+ Hudng tiép can dya trén chi muc theo cip tir: Trong hudng tiép can nay,
xem mdi cap tir lién tiép nhau trong nhom tai lidu, van ban 1a mot cap tir. Khi d6, moi
cap tir duoc xem 1a mot chi muc. Hudng tiép can nay khong phai 1a mot giai phap
chuan, tuy nhién hudng tiép can nay co thé két hop véi cac hudng tiép can khac.

+ Hudng tiép can dya trén chi muc theo vij tri:

e Ung véi mdi tir chi muc, luu lai vi tri ma no luu trix theo cach thirc sau:

<tir chi muc: s6 tai liéu chira tir chi muc;
vanban 1:vitril, vitri 2, ...... ;
vanban 2: vitri 1, vitri 2°, ...... ;

e Qua trinh xir Iy truy van dugc thuc hién bang céch tron tat ca cac danh

sach <Vin ban: vi tri> dé liét ké tat ca cac vi tri chira nhom tu.

Céc ng dung co ban cia NLP: Ché tao cac hé thdng May dich (Google
translation, xtr 1y van ban va ngén ngi, tim kiém théng tin, chiét suat thdng tin, tom

tat van ban, phan loai van ban, data mining, web mining.
2.2. Word2vector

Thong thuong, cach truyén théng dé biéu dién mot tir 1a dung one-hot vector,

khi d6 do 16n véc-to s& dung bang s6 lwong tir vung c6 trong van ban.
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Hinh 2.2: Biéu dién véc-to one-hot

Vin dé & day 1a 1am thé nao dé thé hién mdi quan hé giira cac tir va tinh twong
dong giita chiing trong vian ban. Do d6, Word2Vector 12 giai phap dé giai quyét van
dé nay.

Word2Vector 1a cach ching ta biéu dién 1 tir trong tir dién thanh mot vector
trong s6, c6 s6 chiéu cu thé. Word2Vector dugc gidi thiéu bai mot nhém cac nha
nghién cuu tai Google vao nam 2013. Word2Vector stir dung cdc ky thuat dua trén
mang than kinh va hoc tap sau dé chuyén doi c4c tir thanh cac vecto twong tng theo
vé mit ngir nghia gan nhau trong khdng gian N chiéu.

AN

Van ban Tiéng Viét . Van ban Tiéng Viét
rét 1én >jgaalokanizer » tach tir

l
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Model
Word2Vector

Hinh 2.3: M6 hinh Word2vector

Hai trong s6 md hinh word2vector duoc ap dung dé biéu dién céc tir 1a Skip-
gram va Continuous Bag of Words (CBOW):
+ Mb hinh Skip-gram[16]: Pau vao (input) Ia tir can tim méi quan hé, dau ra

(output) 1 cac tir ¢6 quan hé gan nhét véi tir dugc dua & dau vao.
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Hinh 2.4: M6 hinh Skip-gram

+ MO0 hinh Continuous Bag of Words (CBOW)[15]: M6 hinh nay nguoc lai

v6i md hinh Skip-gram, c6 nghia dau ra (output) 12 tir gan véi noi dung dau vao
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Hinh 2.5: M6 hinh Continuous Bag of Words

M6 hinh huan luyén dya trén word2vector dugc thyuc hién vai 2 cach tinh toan

co ban la: sigmoid probability hodc du doan probability cua tur.
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Hinh 2.6: M hinh hudn luyén dwa trén word2vector
2.3. Hoc sau - Deep Learning

Hoc may (Machine Learning) 1a mét linh vyuc caa tri tu¢ nhan tao (Artificial
Intelligence - Al). Céc thuat toan hoc may cho phép may tinh dao tao dau vao dix lidu
va str dung phan tich thng ké dé dua ra cac gia tri nam trong mot pham vi cu thé.

Ngay nay, nhitng ngudi st dung cong nghé déu duoc huong loi tir viéc hoc
may. Cong nghé nhan dién khudn mit giup nguoi ding gan thé va chia sé anh cua
ban bé. Cong nghé nhan dang ky tu quang hoc (OCR) chuyén doi hinh anh vin ban
sang dang di chuyén.

Khi ma kha ning tinh todn ciia may tinh dugc nang I1én mot tim cao méi ciing
Vvé6i lugng dix liéu khong 16 dugc thu thap, Machine Learning d tién thém mot buéc
dai va Deep Learning (DL) mét linh vuc méi dugc ra doi.

Deep Learning dugc lay cam hing tir mang no-ron sinh hoc va bao gom nhiéu
I6p trong mang no-ron nhan tao duoc tao thanh tir phan cieng va GPU. Deep Learning
str dung mat tang cac lép don vi xir Iy phi tuyén dé trich xuat hoac chuyén doi cac
tinh nang (hodc biéu dién) cua di liéu. Pau ra caa mot 16p phuc vu nhu 13 dau vao
cua 16p ké tiép. Deep learning tap trung giai quyét cac van dé lién quan dén mang
than kinh nhan tao nham nang cip cac cong nghé nhu nhan dién giong néi, dich tu

dong (machine translation), xir ly ngén ngit tu nhién...
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Hinh 2.7: M hinh Deep Learning!

Trong sb cac thuat toan hoc may hién dang duoc sir dung va phat trién, hoc
sau thu hat dugc nhiéu dit liéu nhat va c6 thé danh bai con ngudi trong mot s6 nhiém
vu nhan thicc. Do nhitng thudc tinh nay, hoc tap sau di tré thanh phuong phap tiép

can cd tiém ning dang ké trong linh vuc tri tué nhan tao.
2.3.1. Mang no-ron hoi quy RNN (Recurrent Neural Network)

Mang no-ron hoi quy RNN (Recurrent Neural Network) duoc gigi thiéu boi
John Hopfield nam 1982 [2], 1a mot trong nhirng m6 hinh hoc sau - Deep learning.
Recurrent c¢6 nghia 1a thuc hién lap lai cing mot tac vu cho mai thanh phén trong
chudi. Trong d6, két qua dau ra tai thoi diém hién tai phu thuoc vao két qua tinh toan
cua cac thanh phan ¢ nhitng thoi diém trude do.

RNN la mdt md hinh cé tri nhé (memory), c6 kha nang nhé duogc thong tin da
tinh toan trudc d6. Khong nhu cic mo hinh Neural Network truyén thong trude dé 1a
thong tin dau vao (input) hoan toan doc lap voi théng tin dau ra (output).

Hau hét RNN duoc thiét ké nhu 1a mot chudi cac module duoc lap di 1ap lai,

cac mbdun nay thuong c6 ciu trac don gian chi ¢ mot 16p mang tanh. Huan luyén

1 Nguon tir learning-systems.org
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RNN tuong ty nhu hudn luyén ANN truyén thdng. Gia tri tai mi output khong chi
phu thudc vao két qua tinh todn caa budc hién tai ma con phu thudc vao két qua tinh

toan cua cac budc trude do.
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Hinh 2.8 Qua trinh xuz ly théng tin trong mang RNN

RNN c¢6 kha nang biéu dién mdi quan hé phu thudc giita cac thanh phan trong
chudi (néu chudi dau vao cé 6 tir thi RNN s& dan ra thanh 6 layer, mdi layer (ng voi
mdi tir, chi s6 mdi tir duwoc danh tir 0 dén 5. Trong hinh 2.8 & trén, x: 1a input tai thoi
diém thir t, st 12 hidden state (trang thai an) tai thoi diém thi t, dwoc tinh dya trén cac
hidden state trudc d6 két hop vai input cua thoi diém hién tai véi cong thic:

S¢ = tanh(Uy, + W, )

St1 1a hidden state dugc khai tao 1a mot vector 0.

Ham tanh 12 ham phi tuyén tinh c6 dang ham tang hyperbolic dugc xac dinh
bo cong thuec:

e?* —1
e?* +1
O 12 output tai thoi diém thir t, 14 mot vector chtra X4c xuat cua toan bo céc tir

tanh(x) =

trong tir dién. softmax goi 1a ham trung binh mii nham khai quét hoa cua ham 16gic
bién khong gian K-chiéu vécto voi cac gia tri thuc dén bat ky khong gian K-chiéu
vécto mang gia tri trong pham vi (0,1].
0, = softmax(V;,)

Khong nhu ANN truyén théng, tai mdi layer can phai sa dung mot tham sé
khac, RNNs chi str dung mot b parameters (U,V,W) cho toan bo cac budac.

Y tudng ban dau cia RNN 14 két néi nhimg théng tin trude d6 nham hd trg
cho cac xir Iy hién tai. Nhung d6i khi, chi can dya vao mét s6 thong tin gan nhat dé
thuc hién tdc vu hién tai. Vi du, ching ta du doan tir cudi cung trong cau

“chudn_chudn bay thap thi mwa”, thi chiing ta khong can truy tim qua nhiéu tir trude

11



d6, ta co thé doan ngay tir tiép theo s& 1a “mwa”. Trong trudng hop nay, khoang céch
t61 thong tin lién quan duoc rdt ngan lai, mang RNN c6 thé hoc va sir dung céc thong

tin qua khu.
I [

A A A A
Truong hop 6 nhiéu thong tin hon trong mot cau, nghia 14 phu thudc vao ngir

C:ID@@TD

v

v

v

v

Hinh 2.9: RNN phu thugc short-term

canh. Vi du nhung khi dy doan tir cubi ciing trong doan vin ban “Téi sinh ra va 1é6n
lén & Viét Nam ... Téi cé_thé ndi thuan_thuc Tiéng_Viét.” Tir thdng tin gan nhat
cho thay rang tur tiép theo 1a tén mot ngdn ngix, nhung khi chiing ta muébn biét cu thé
ngdn ngir nao, thi can quay vé qua khir xa hon, dé tim duoc ngir canh Viét_Nam. Va
nhu vay, RNN c6 thé phai tim nhitng théng tin c6 lién quan va s luong cac diém do
tré nén rat In.

Khong dugce nhu mong doi, RNN khong thé hoc dé két ndi cac thong tin lai

véi nhau.
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A A
Vé ly thuyét, RNN c6 thé nhé duoc thdng tin cua chudi c6 chiéu dai bat ki,

v
v

v

v

Hinh 2.10: RNN phu thugc long-term

nhung trong thyc t& md hinh nay chi nhd dugc thong tin & vai budc trude do[13].
RNN c6 cac phién ban ma rong nhu: Bidirectional RNN (RNN hai chiéu),
Deep (Bidirectional) RNN, Long short-term memory networks (LSTM) [4] [10] [11].

12
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Hinh 2.11 Bidirectional RNN
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Hinh 2.12. Deep (Bidirectional) RNN
2.3.2. B§ nhé dai-ngan LSTM (Long-short term memory)

La mot dang dic biét cia mang Noron hdi quy, mot ki thuat dya trén Gradient.
Trong qué trinh hoat dong n6 cho phép cit bo nhitng Gradient du thira. Trong qué
trinh hoc LSTM c¢6 thé thu hep thoi gian tré du thira cia cac budc thuc hién thong
qua tap hang sé 16i (theo Hochreiter & Schmidhuber- 1997[4]).
LSTM c6 céc thanh phén co ban sau:
+ Té bao trang thai (cell state)

+ Cong (gates)

13



+ Sigmoid
+ Tanh
LSTM duoc thiét ké nhiam loai bo van dé phu thudc qua dai. Ta quan sat lai
moé hinh RNN bén dudi, cac layer déu mic ndi véi nhau thanh cac module neural
network. Trong RNN chuan, module repeating nay cé cau trdc rat don gian chi gom
mot 16p don gian tanh layer.
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Hinh 2.13: Cac m6-dun lap cua mang RNN chiza mot layer
Vé kién tric mang LSTM: giéng nhu RNN, né 1a mot chudi cac module dugc
lap di 1ap lai. Tuy nhién, xét vé cau tric thi LSTM c6 4 ting mang noron tuong tic
Vvéi nhau, goi d6 1a cac tang an (hiden layer). Mot sé bién thé cia LSTM duoc thyc

hién dya trén viéc thay doi vi tri két ni gitra cac ting va cong.
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Hinh 2.14:Cac md-dun Idp ciia mang LSTM chiza bon layer

Trong d6, cac ky hiéu st dung trong mang LSTM dugc giai nghia nhu hinh
2.15 sau day:

« Hinh chix nhat I cac 16p an cia mang no-ron

« Hinh tron biéu dién toan tir Pointwise

« Buong ké gop lai vaoi nhau biéu thi phép néi cac toan hang

« Va duong ré nhanh biéu thi cho su sao chép tir vi tri nay sang vi tri khac

14
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Hinh 2.15: Cé&c ki hiéu s dung trong mang LSTM

Cho mét chudi cac vecto (x1, X2, ...,xn), ¢ 1a ham sigmoid logistic, trang thai

an hy, cia LSTM tai thoi diém t duoc tinh nhu sau:

ht = ot * tanh (cy) (@)

ot = tanh (Wxoxt + Whoht.1 + Wcoct + bo) (2

Ct = ft * Cr.1 + it * tanh(WxcXt + Whehe1 + ) 3)

ft = o (Wxaxt + Whehe.1 + WeeCr1 + by) 4)

it = o (Wxixt + Whiht.1 + Wcict.1 + bi) (5)
Trong do6:

+ tanh la tang hyperbolic
+ o 1a ham signmoid hay con goi 1a ham 18git chuan la nghiém cua

phuong trinh sai phan phi tuyén bac 1:

dP
— =P(1—P) trong d6 P(t) =

dt 1+ et

Phan tich m6 hinh LSTM:

+ LSTM duoc thiét ké 1a mot bang mach sb, gom cac mach logic va cac phép
toan logic. Thong tin di chuyén trong mach s& duoc luu trix, lan truyén theo cach ma
ching ta thiét ké mach.

+ Mau chét caa LSTM la cell state (té bao trang thai), 13 duong ké ngang chay
doc ¢ trén top diagram. N6 giéng nhu bang chuyén, chay xuyén thang toan bo mac
xich, chi mot vai twong tac nhé tuyén tinh (minor linear interaction) duoc thyuc hién,

gilp thong tin trong qué trinh lan truyén it bi thay doi.

15
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Hinh 2.16: Té bao trang thai LSTM gidng nhw mét bang truyén

+ Trong LSTM cau trdc cong (gate) ¢ kha ning thém hoic bét thong tin vao

cell state. Cac cong nay duoc tao bai ham sigmoid va mot toan tir nhan( pointwise)

_®_

Hinh 2.17: Céng trang thai LSTM

+ Ham kich hoat Sigmoid m ta do 16n thong tin duoc phép truyén qua tai mdi
I6p mang, c6 gia tri tir 0 — 1. Thu gia tri 0 c6 nghia 12 “khéng cho bét ky cai gi di
qua”, nguoc lai néu thu duoc gia tri 1a 1 ¢6 nghia 1a “cho phép moi tht di qua”. Mot

LSTM c6 ba cong nhu vay dé bao vé va diéu khién cell state.

Qua trinh hoat dgng cia LSTM dwoc thong qua cac bwéc co ban sau:

+ Budc dau tién cia md hinh LSTM la quyét dinh xem théng tin ndo ching ta
can loai bo khoi cell state. Mot sigmoid layer goi 1a “forget gate layer” — cong chin
s& thyc hién tién trinh nay. Pau vao 1a A1 va X , dau ra la mot gia tri nam trong
khoang [0, 1] cho cell state Ct.1 (1 twong duwong véi “gitlr lai thong tin”, 0 tuong duong

véi “loai bo thong tin®).

16



fr=0(Wy-[hy—1,24) + by)

Hinh 2.18: LSTM focus f
+ Budc tiép theo, quyét dinh théng tin ndo can dugc luu lai tai cell state, dugc
thuc hién boi single sigmoid layer duoc goi 1a “input gate layer” quyét dinh céc gia
tri chdng ta sé cap nhat, va mot tanh layer tao ra mot vector trng vién mai, dugc thém

C, vao trong 0 trang thai.

it = 0 (Wi-lhe—1,24) + b;)

Cy = tanh(We-[he—1, 4] + be)

Hinh 2.19: LSTM focus i

+ Ké tiép, két hop hai thanh phan nay lai dé cap nhat vao cell state. Luc cap
nhat vao cell state cii Cr1 vao cell state méi Ct. Ta s& dua state cii vao ham f;, dé quén
di nhitng gi trude do. Sau do, ta s€ thém i*C;. Day la gia tri tng vién méi, co gian

(scale) s6 luong gia tri ma ta mudn cap nhat cho mdi state.

X
f’T ”{"@r Ci=fixCioy + 1 x Cy

Hinh 2.20: LSTM focus ¢
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+ Cudi cuing, ta can quyét dinh xem thdng tin output 1a gi. Output nay can dua
trén cell state ciia chung ta, nhung s& duoc loc bét thong tin. Dau tién, ta s& ap dung
single sigmoid layer dé quyét dinh xem phan nao cua cell state ching ta du dinh s&
output. Sau do, ta s& day cell state qua tanh (day gia tri vao khoang - 1 va 1) va nhan
véi mot output sigmoid gate, dé giir lai nhitng phan ta muén output ra ngoai [13].

M6 hinh LSTM la mot budce dot pha dat dugc tir mé hinh RNN. M6 hinh nay
giai quyét triet dé van dé khong xir Iy dugc cau hoi dai ma nhitng mé hinh chatbot

Skype dang gap phai.
2.3.3. M6 hinh sequence to sequence

M® hinh chudi sang chudi sequence to sequence (seq2seq)[1], duoc gidi thicu
trong bai bao “Learning Phrase Representations using RNN Encoder-Decoder for
Statistical Machine Translation”. M6 hinh bao gém hai mang no-ron, mét déng vai
tro 12 mang ma hoa (encoder) cdu dau vao thanh mot vector c¢6 do dai ¢ dinh dugc
goi 14 vecto ngit canh va mot mang no-ron déng vai tro giai ma (decoder) dé sinh ra
chudi dau ra. M6 hinh duoc &p dung cho cac bai toan khi can sinh ra chudi dau ra tir
cau dau vao cho trudc. M6 hinh con cé tén goi khéc la Encoder—Decoder framework.
M6 hinh nay dugc trinh bay trong Hinh 2.21

Mang no-ron encoder ma hoa chudi dau vao thanh mot vector ¢ ¢ do6 dai cb
dinh. Mang no-ron decoder s& lan luot sinh ting tir trong chudi dau ra dua trén
vector ¢ va nhitng tir duoc dy doan trude dé cho tdi khi gap tir két thic cau. Chung
ta c6 thé str dung céc kién tric mang khac nhau cho thanh phan encoder decoder trong

mo hinh sequence-to-sequence nay.

w | am fine <EOL>

L L]
TTTT

How are you <EOL>

LSTM Encoder LSTM Decoder

Hinh 2.21: M6 hinh sequence-to-sequence su dung 2 mang no-ron LSTM [14]
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Thanh phan RNN encoder sinh ra vector ¢ véi do dai ¢b dinh tir mot chudi cac
vector dau vao: c=RNN®(x1:n). Sau d6, thanh phan RNN decoder s& sinh lan luot

ting tir cho chudi dau ra theo moé hinh sinh c6 diéu kién (conditional generation).

p(tj1 = "!':|£1:j?c} = f(0(s5:1))

-~

sjt1 = R(sj, [tji¢c])
t;~p(tjlti1,c)
& day tj1a budc thoi gian thir j trong chudi output, t% 1a gia tri du doan tai cac

budéc thir j va sj 1a cac trang théi an.
2.3.4. Ky thuat attention

M6 hinh sequence-to-sequence co ban ¢6 2 nhuoc diém d6 1a yéu cau RNN
decoder str dung toan bo théng tin ma hoa tir chudi dau vao cho du chudi d6 dai hay
ngin va RNN encoder can phai ma hoa chudi dau vao thanh mot vec-to duy nhét, ¢6
d6 dai cb dinh. Tuy nhién, viéc sinh ra tir tai mot thoi diém trong chudi dau ra con
phu thudc nhiéu hon vao mot s6 nhitng thanh phan nhat dinh trong chudi dau vao
(chang han nhu ngit canh xung quanh tir hién tai so vai cac tir khéc trong cau). Ky
thuat attention duoc dua ra dé giai quyét van dé nay.

Attention duoc dua ra 1an dau vao nim 2014 boi Bahdanau va cong su [5]
trong cong trinh nghién ctu vé dich may va ky thuat nay dugc sir dung rong rai trong
nhiéu eng dung caa xt Iy ngdn ngir tu nhién [7] [8] [9]. Thay vi giai ma chudi dau
vao thanh mot vecto bdi canh ¢b dinh, véi ky thuat attention nay, céc tir trong chudi
dau vao s& duoc RNN encoder ma hoa thanh mot day cac vector. Tiép dén, RNN
decoder ap dung k¥ thuat attention mém déo (soft attention) bang cach lay tong trong
s6 cuia ddy cac vector ma hoa (cac trong sé duoc tinh bang mot mang no-ron truyén
thang).
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X X X% %

Hinh 2.22: M hinh sequence-to-sequence dung soft attention trong dich may[14]

RNN encoder, RNN decoder va co ché attention duoc huan luyén dong thoi tir
dir liéu. Attention str dung cac don vi GRU thay vi cac té bao bo nhé LSTM. Trong
truong hop nay, mot dau vao hai chiéu duoc sir dung trong d6 cac chudi dau vao duoc
cung cap ca Vé phia trude va phia sau, sau d6 dugc ghép néi trude khi duoc truyén
vao bo giai ma.

K§ thuat attention dugc thuc hién tir viéc nhan chudi dau vao xi: » da duoc ma
hoa bang biRNN (bidirectional RNN) dé sinh ra n vector ¢i:n ¢6 dang nhu sau:

C1:n = ENC(X1: n) = bBiRNN*(X1: n) (6)
Tai mdi budc j, decoder s& chon nhirng phan nao trong ci:n dé sinh ra vécto

ngit canh ¢/ thong qua ky thuat attention dé du doan budc thi j (¢! = attend (cy.p, &)

p(tj+1= k|f1:]-,x1:n) = f(0(5j+1)) (7)
Sie1 = R(sp [t 5 ¢/]) 8
¢! = attend (cy.,, t1.) 9)
fj - p( tj |£1:j—1' xl:n) (10)

Tai mdi budc thuc hién, vector ngit canh ¢ dugc sinh ra thong qua k¥ thuat
attention chinh 1a tong trong sé cua cac vector 1. n ¢6 dang nhu sau:
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Cac gia tri a[jl.] duoc tinh qua mang no-ron MLP (muti layer perception) sé
dugc chuan hoa bing ham softmax.

Ngoai phuong phép soft attention, ky thuat attention con cé cac kiéu attention
khac khac nhu: additive attention multiplicative attention, self-attention, key-value
attention [7] [8] [9].

2.4. Hé théng tra 1o tw déng Chatbot
2.4.1. Téng quan

Chatbot 1a mét hé thong tra 1oi tu dong théng minh, hay 1a mot chuong trinh
mé phong cudc trd chuyén cia con ngudi thong qua vian ban hoic bang giong néi véi
may. Ngudi ding co thé yéu cau mot cau hoi hoic thuce hién mot 1énh va chatbot s&
tra loi hoic thuc hién cac hanh dong dwoc yéu cau. Mic do chuan xac va tu nhién
cua cau tra loi phu thudc vao kha nang xur Iy dit liéu dau vao ciing nhu do phuc tap
cua thuat toan lya chon dau ra caa hé thong.

Nhiéu nha nghién ciru da sir dung céc ky thuat hoc may dé xay dung Chatbot
c6 kha nang hd tro con nguoi trd chuyén, nhac nho hay lam trg ly cong viéc va cé thé
theo ddi tinh trang stc khoe c& nhan moi lic, moi noi. Rat nhiéu cong ty I6n di phat
trién céc tro ly a0 cd thé hiéu dugc ngdn ngir tu nhién cia con ngudi va twong tac
duoc voi con nguodi mot cach ty nhién hon, nham 1am ting chat luong va hiéu qua
trong viéc chim soc khach hang, gilip khach hang cé nhiing trai nghiém tt nhat vé

san pham va cac dich vu ma ho duoc cung cap.

Hinh 2.23: Téng quan Chatbot

2.4.2. Tinh hinh sir dung cac &ng dung nhan tin

Theo théng ké cua The Statistics Portal, trong 2017 ¢ khoang 28,2 ty tin nhin
di dong da duoc gui véi ty 16 98% da duoc doc trong khi e-mail ty 18 nay chiém
khoang 22%. Riéng ¢ Viét Nam, s6 luong tin nhin duoc luan chuyén khoang 800

triéu tin nhan.
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Ciing theo trang nay, s6 lugng ngudi dung hang thang cua céc tng dung nhén
tin tir thang 4/2014 cho dén thang 9/2017 tang kha cao, cu thé:
e WhatsApp: 1,5 ty?

Facebook messenger: 1,2 ty3
Wechat: 963 trigu*

Kik: 300 trieu®

LINE: 217 trieu®

Zalo: 80 triéu’

cung vai viéc bung nd cach mang cdng nghiép 4.0, Chatbot da trd thanh co
hoi kinh doanh cua cac cong ty thdng qua sy soi séng cia cudc cach mang 4.0 nay.
Viéc xir Iy va hiéu ngdn ngit ty nhién théng qua cac k¥ thuat, cdng nghé méi trg nén
don gian va chinh xac hon rat nhiéu. Tir d6, cac cong ty 16n nhu Google, Yahoo,
Facebook,.... dd déu xay dung céc platform ctia minh dé phuc vy cho viéc hoan thién
hé thdng Chatbot.

Vi cong nghé Facts, mdi nam cong ty tiéu ton 1,3 nghin ty USD cho 265 triéu
cudc goi va khoang 91% khach hang khi khong dugc thoa méan sé khéng st dung lai
dich vu. Tuy nhién khi irng dung Chatbot, cac cong ty da giam hon 30% chi phi cham
séc khach hang® nhu & IBM véi tng dung Watson conversation da giam 80% cac
cudc goi don gian khdng can nhan vién tu van, cac cong ty & Nga van cé thé ban ting
d6 san pham chi mét 1-2 tiéng so vai viéc ban san pham trong 8 tiéng so véi trudc
day.

Chinh vi sy phét trién, bung n6 cua Chatbot ma nhiéu nha nghién ctu, khoa
hoc di nghién ctiru dé hd tro cho viéc xay dung hé thong Chatbot ngay cang hoan
thién hon.

2.4.3. Cac hwéng tiép can
C6 2 hudng tiép can chinh trong bai toan xay dyng chatbot 1a: Huéng tiép can

dwa trén luat (Rule-based) va Hudng tiép can dua trén dit liéu (Corpus-based)

2 https://www.statista.com/statistics/260819/number-of-monthly-active-whatsapp-users/

3 https://www.statista.com/statistics/417295/facebook-messenger-monthly-active-users/

4 https://www.statista.com/statistics/255778/number-of-active-wechat-messenger-accounts/

5 https://www.statista.com/statistics/327312/number-of-registered-kik-messenger-users/

® https://www.statista.com/statistics/327292/number-of-monthly-active-line-app-users/

7 https://news.zing.vn/zalo-da-co-80-trieu-nguoi-dung-post770245.html

8 https://chatbotsmagazine.com/how-with-the-help-of-chathots-customer-service-costs-could-be-
reduced-up-to-30-b9266a369945
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< V&i hudng tiép can Rule-based c6 céc nghién ciru nhu:
Pattern-action rules (Eliza)
A mental model (Parry)
% Hudng tiép can Corpus-based c6 cac nghién ctru nhu:
Information Retrieval
Deep neural nets
Trong hai huéng tiép can nay, hudng tiép can duwa trén dir liéu duoc nghién
ctu, trién khai nhiéu trong nhitng nim gan day va tré thanh huéng nghién ctu chinh.
Trong luan vin nay, t6i nghién ciru theo hudéng tiép can tha 2 dya trén di liéu, st
dung mang hoc sau LSTM, &p dung phuong phap hoc chudi lién tiép (sequence-to-
sequence) va co ché attention dé sinh ra cau tra loi tu dong tir mot chudi dau vao
tuong tng. Mo hinh dwoc huan luyén end-to-end theo huéng GNMT (Google’s
Neural Machine Translation) va theo hudng phan loai cau hoi, dua trén bo di liéu co
san CORNELL-MOVIE-DIALOGS va bo dir liéu cau héi thu thap duoc. Mo hinh
nghién ctru duoc trinh bay trong Hinh 2.24.

Danh gia
ket qua##

v
M5 hinh huin
. luyén Danh gia
—? ket qua
@ huén luyén
E ;
C__ AN
W | Két qua
Mo hinh dwr dodn
dy doan '

Hinh 2.24: Dé xuat md hinh hudn luyén di lidu va du dodn két qud
2.4.4. Tinh hinh nghién ciu

2.4.4.1.Tinh hinh nghién c@u ngoai nwéc
Tinh hinh nghién ciu vé ly thuyét
- Nén tang co ban dé phat trién chatbot 1a dya trén nén tang dich may va truy
xuit thong tin. Trén nén tang dich may va truy xuit thong tin, nhiéu nghién ctu da

phét trién hon 50 ndm qua, nhiéu cai tién lan luot dugc dé xuat.
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- Shum biéu dién cum danh tir ca & dang luat sinh va dang cay nhu sau:

Nom — NP Mod Trong doé: Npr: Danh tur riéng
NP — Nu N Dem Nom: Chu ngir N: Danh tir
NP — Pron Mod: B ngix N’: danh tir phéan loai
NP — Npr Nu: S6 dém N”: danh tir khong phan loali
Nu — PL CL Dem: Chi dinh tur PL: Sé nhiéu
Nu— QCL Pron: Dai tir Q: Luong tur
Nu — Num CL
N — N’ N”
Nom
/\ (b) Nom
(a) /\
NP Mod
NP Mod
Nu N Dem |
/\ Pron
PL CL Npr
Q
Num

Hinh 2.25: M6 hinh nghién cizu cia Shum
- Beatty dua ra hai kha nang c6 thé c6 cua cum danh tir duoc biéu dién qua cau

truc cay nhu sau:

/NP\ (a) & (b)
Num y\ & Dem
< )J\ /\I\ . Trong do:
/K Dem Num y\ AP: Cum tinh tir
N AP

CL N
Hinh 2.26: M0 hinh nghién cuzu cua Beatty
Tinh hinh phat trién &ng dung
- Mot s6 chatbot dd duoc gidi thiéu dau tién nhu: ELIZA (1966); PARRY
(1968) (The first system to pass the Turing test); ALICE; CLEVER hay Microsoft

Xiaolce /J\iK. Dén dau nam 2016, cac cong ty 16n nhur Microsoft (Cortana); Google

(Google Assistant); Facebook (M), Apple (Siri), Samsung (Viv), WeChat,
Slack, ...... cling d4 gidi thiéu mé hinh tro 1i 40 cua minh. Hai trong sé chatbot théng

minh 13 Eugene Goostman va SmarterChild di day lan séng chatbot 1én cao.
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- Gan day nhét 1a hé thong dich may Google’s Neural Machine Translation
(GNMT) ciing dang 4p dung md hinh sequence-to-sequence véi co ché attention cho
chat luong dich van ban vuot troi. [3] [4] [5] [6].

2.4.4.2 Tinh hinh nghién ctru trong nwéc

O Viét Nam, dé hd trg cho viéc phét trién chatbot, cach day hon 20 nim, cac
d3 nha nghién ctru, khoa hoc da ké thira nhitng thanh tuu cua thé gisi dé dwa ra nhiéu
mo hinh ly thuyét va cai tién 1am nén tang cho viéc phaét trién cac san pham.

Tuong Hung Nguyen phét trién thém nhitng van dé ma Beatty chua ban dén

va dua ra cau tric tong quat cia cum danh tir nhu hinh 2.27 sau:

D

Trong die

DF: Determiner Phrase

[ Determiner

DemP: Demonstrative Phrase
MumP: Numeral Phrase
Mum: Numeral

CLP: Classifier Phrase

CL: Classifier

FocP: Focus

MP: Noun Phrase

Hinh 2.27: M6 hinh cuza Tuong Hung Nguyen

Diép Quang Ban dua ra cu tao chung cua cum danh tir 6 ba phan 1a phan
trung tdm, phan phu truéc va phan phu sau. Phan trung tim thuong 1a mét danh tir
hodc mot ngit danh tir. Trong phan phu trude nguoi ta da xac dinh dugc ba vi tri khac
nhau sap xép theo mot trat ty nhit dinh. O phan phu sau thuong nhan duoc hai vj tri
c6 trat tu 6n dinh. Phan phu truéc cum danh tir thuong dung chi yéu té sé luong caa
su vat néu & trung tdm, phan phu sau chu yéu ding chi yéu té chat lwgng cua sy vat

néu & thanh phan trung tam.
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Hién nay, Chatbot chi mai dang dugc nghién ctru va phat trién nham giai quyét
c4c van dé co ban cua xt 1i ngbn ngir Tiéng Viét: gan nhan tir; xay dung cay phan
tich cd phap, ...)

Root

S
/ \VP
NP

|

e VBD NP

//\ .
o> ;( N
sentiment

natural language pmi‘ssing

analysis

Cue phrases

Hinh 2.28. Gan nhan cay cu phap (parse tree)
2.4.4.3 Huéng dé xuat nghién ciru

Dua trén nhitng nghién ctru trude ddy, luan van da dua ra huéng tiép can méi
dua trén nguyén tac ké thira tir cac nghién ctiru ciia cc tac gia vé dich may va trich
Xuit théng dé dé xuat nghién ctru va phat trién mot hé thong tra loi tu dong dé tra 1oi
c4c cau hoi caa sinh vién bang ngdn ngir Tiéng Viét. Hai hudng nay déu sir dung
phuong phap hoc sau bang céch ap dung phwong phap hoc chudi lién tiép (sequence-
to-sequence) va ki thuat attention dé sinh ra cu tra loi ty dong tir mot chudi dau vao
tuong ang. M6 hinh dich may bang mang No-ron nhan tao cia Google (Google’s
Neural Machine Translation) va m6 hinh phan loai cau héi theo hudng mang No-ron
sau dugc dé xuat nham huan luyén va danh gia két qua trén ca hai bo di lieu gom: bo
dit liéu tiéng Viét dugc thu thap va bo dit liéu chuan. Luan vin ciing dua ra phuong
phap danh gia két qua huan luyén va so sanh két qua thuc nghiém trén hai bo di lidu
va ddng thoi dé xuat md hinh tng dung trén nén tang Web-based dé hd trg nha trudng
tra i cac cau hoi cua sinh vién theo hai huéng dich may, trich xuat théng tin va theo

ting cha dé.
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CHUONG 3
MO HINH DE XUAT

3.1. Tong quan md hinh dé xuat

M6 hinh tra 161 tu dong dé xuét trong luan vin duoc ap dung dya trén hai mo
hinh dich may bang mang No-ron nhan tao cua Google (Google’s Neural Machine
Translation) [6] va m6 hinh phan loai cau hoi theo huéng mang No-ron sau dé huan
luyén dir liéu va két hop cac phuong phap danh gia dya trén hai danh gia d6 chinh
xac (Accuracy) va danh gia BLEU dé dua ra mo hinh dy dodn t6i uwu nhat nham muc
dich tra loi cac cau hoi cua sinh vién. Hai mé hinh nay déu st dung mang hoc sau
LSTM bang céch ap dung mé hinh hoc chudi lién tiép (sequence-to-sequence) véi bo
ma hda, bd giai ma (encoder and decoder) va ki thuat attention dé sinh ra cau tra 1oi
ty dong tir mot chudi dau vao tuong Gmg dé huan luyén trén tap di liéu mién ma. Mo
hinh dé xuat dugc trinh bay cu thé ¢ hinh 3.1 véi 4 thanh phan chinh: dir liéu dau vao,
xir ly dit liéu, mé hinh hoc sau encode-decode (trén co sé LSTM 2 chiéu, &p dung ky

thuat sequence-to-sequence va co ché attention) va phan két qua dau ra.

DEEP LEARNING
b -
— Dich may —I ’ A
. |Phan loai cau hoi J KET QUA
DU LIEU
XULYDULIEU

Hinh 3.1: Hé xudt md hinh xdy ding chatbot

Véi md hinh dich may bang mang No-ron nhan tao caa Google:
+ Tir bo dir liéu dau vao 1a cac cau hoi va cau tra loi s& tién hanh phan tach
thanh 4 bo dit liéu gom:
(1) Mot bo dit liéu huan luyén chira cac cau hoi
(2) Mot bo dit liéu huan luyén chira cac cau tra 1oi tuong tng véi (1)
(3) Mot b di liéu kiém tra chira cac cau hoi

(4) Mot bo dir liéu kiém tra chaa céc cau tra 101 twong wng Vi (3)
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+ Bo dir lieu huan luyén va kiém tra s& duoc tach tir va véc-to hoa bang ky
thuat word2vector, bén canh d6 bo dit liéu huan luyén s& duoc luu trir 1am bo tir dién
dé tién hanh huan luyén dix liéu. Co ché sequence-to-sequence duoc ap dung trong
qua trinh huan luyén thdng qua viéc thuc hién ting step, mdi step sir dung k thuét
attention dé quyét dinh viéc thu nhan hay loai bo thong tin va danh gia d6 mat mat
thong tin.

+ Pé danh hiéu qua md hinh huan luyén, danh gia BLEU duoc 4p dung dé
quyét dinh md hinh du doén t6i wu.

Véi mé hinh theo hudng trich xuat théng tin, mé hinh phan loai cau hoi theo
huéng mang No-ron sau duoc ap dung dé thuc hién viéc huan luyén di liéu va danh
gia két qua dé dua ra mo hinh toi wu dé tra 10i cau hoi cho sinh vién. T bo dit liu
dau vao 1a tap céac cau hoi va cau tra o1 dugc phan hoach theo mét 16p cu thé. Bo dit
licu cau hoi sau khi loai bo céc tir ding s& dugc tach tir bang phwong phap
word2vector va s& duoc phan 16p cu thé. Qué trinh huin luyén duoc huan luyén dua
trén bo cau hoi da dugc phan 16p, ham softmax duoc sir dung dé thé hién xac suat cua
l6p (két qua du doan) thong qua céc tir & trong bo ciu hoi dau vao. Bén canh d6
Entropy chéo dugc dinh nghia s& thé hién cho x4c suat muc tiéu cua dau ra. Viéc danh
gia hiéu qua ctia md hinh huan luyén, do chinh xac (accuracy) duoc 4p dung dé quyét
dinh md hinh dy doan cudi cuing.

Cin cr vao tinh hinh nghién ctru trong nude ciing nhu ngoai nudce, hudng tiép
can dua trén dir liéu &p dung mé hinh dich may va trich rat thong tin da thu duoc
nhiéu két qua kha quan, bén canh d6 &ng dung tra 1oi ty dong hién dang 1a xu huéng
ctia cac céng ty nham hd tro khach hang cia ho trong chién lugc phat trién kinh doanh
cling nhu xay dung cac hé thong cham soc con ngudi,...Day chinh 14 Iy do ma mb
hinh dich may bang mang No-ron nhan tao cia google GNMT va md hinh phan loai
cau hoi theo huong mang No-ron sau duogc sir dung la baseline trong xay dung hé

théng tra 11 ty dong cua luan van.
3.1.1. M6 hinh huan luyén dir liéu tong quéat

Nhu moi cac phuong phap ung dung ciia Machine Learning, viéc dau tién la
thu thap dit liéu rdi sau do6 tién viéc xir 1y dix liéu tho dé tién hanh huan luyén di liéu
tir cac phuong phap hoc may nhu phéan 16p dit liéu, phan cum, hoc sau,... dé sinh ra

mo hinh dyu doan két qua nham tra loi cac cau hoi twong (ng caa sinh vién.
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Phuong phap huan luyén dugc lya chon dua trén cac phuong phap hoc sau dé
huan luyén bé dir liéu, két qua cudi cuing cua viéc huan luyén 1a cho ra mé hinh huan
luyén dugc luu lai dé thuc hién viéc du doan két qua. Qua trinh huan luyén s& duoc
thue hién lién tuc nham muc dich tim kiém mé hinh ti vu nhét théng qua viéc thay
d6i bo tham sé huan luyén dau vao va phuong phap danh gia két qua du doan dua
trén bo tham sé dau vao.

+ Bwéc 1: Thu thap dir liéu

Thuc hién viéc thu thap thong tin dit liéu la cac cau hoi cta cac sinh vién lién
quan dén truong Pai hoc Tha Dau Mot nhu: thong tin nganh, nghé va chuong trinh
dao tao tai truong, théng tin vé cac gido vién, thdng tin vé truong, ...

+ Buéc 2: Chuan hoa dir liéu

Sau khi thu thap dit liéu hoan thanh, viéc chuan hoéa dit liéu s& duoc thuc hién
nham loai bo nhing gia tri khdng pht hop, vi du nhu céac tir dirng (stop word), cac ky
hiéu diu cau,....; khoi phuc céc tir 164,. ...

+Bwéc 3: Lwa chon thuét toan huin luyén

Tién hanh lya chon mot trong cac giai thuat caa Machine Learning dé tién
hanh huan luyén b dir liéu huan luyén.

+ Bwéc 4: Phan chia bé dir liéu huin luyén va di doén

Phan chia bo dir liéu thu thap da dwoc chuan hda theo ty 16 n:m, n phan ding
dé thuc hién viéc huan luyén, m phan ding dé du doan

+ Buwdc 5: Huan luyén bd dir liéu huan luyén

Vi phuong phap huan luyén da dugc chon lua, tién hanh huan luyén di lidu
huan luyén véi cac tham sé huan luyén phi hop

+ Bwéc 6: Luu trir md hinh dw doan

Sau khi thuc hién viéc huan luyén dit liéu hoan tat, tién hanh luu trir mé hinh

huan luyén dé phuc vu cho viéc dir doan sau nay.
3.1.2. M6 hinh duw doan két qua

Dé tién hanh viéc dy doan két qua, tir md hinh huan luyén da luu trit trude do,
tién hanh du doan két qua trén dit liéu du doan, sau d6 tién hanh danh gia két qua dy

doan.

29



3.1.3. M6 hinh huén luyén dit liéu - dw doan két qua

Qua trinh huan luyén va du doan két qua s& duoc lap di 13p lai cho dén khi mé
hinh du doan két qua 12 tdi wu nhat théng qua viéc danh gia két qua du doan. Mdi qua
trinh huan luyén dit liéu, cac tham sé huin luyén s& duoc thay doi dé tim ra két mo
hinh huan luyén téi vu nhat. M6 hinh huan luyén nay sé duoc sir dung dé dy doan két
qua cho cac bo dir liéu ma nguoi dung nhap vao.

+ Bwéc 1: Thu thap dir liéu

+ Bwéc 2: Chuan hoa di liéu

+ Bwéc 3: Lwa chon thuat todn huan luyén

+ Bwéc 4: Chia bo dir liéu theo ty 1€ n:m

+ Bwéc 5: Xay dung md hinh du doan bang cach dua vao cac tham sé huan
luyén phi hop, sau d6 tién hanh huan luyén trén bo dit liéu huan luyén

+ Bwéc 6: Luu trir md hinh du doan dé phuc vu cho viéc du doan két qua sau
nay

+ Bwéc 7: Tir thuat toan huan luyén dugc chon lua & Buéc 3, két hop véi mo
hinh du doan d3 luu trir & Budc 6, tién hanh du doan két qua véi bo di liéu du doan.

+ Buéc 8: Danh gia két qua du doan ¢ Budc 7.

e Néu két qua du doan thoa mot tiéu chi danh gia thi két thic, mé hinh
du doan s& dugc st dung dé thuc hién viéc dy doan két qua tir bo dir
liéu do nguoi dung dua vao.

e Néu két qua chua dat thi tién hanh quay lai Budc 4
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Hinh 3.2. Quy trinh hudn luyén dé liéu - dy dodn két qud
3.2. M6 hinh dich may biang mang No-ron nhan tao cia Google (GNMT)
3.2.1. Md hinh huén luyén dix liéu

Hién nay, Google Translate duoc tich hop hé thdng dich thuat manh mé méi
cd tén goi 1a Google Neural Machine Translation (GNMT), mang lai két qua dich
chinh xac va tu nhién hon. Dé tai sir dung M6 hinh Chatbot dua trén GNMT dé huan
luyén dit liéu. M6 hinh Chatbot dugc xay dung dya trén 05 thanh phan khoi tao ma
dir liéu phai di qua theo tuan tu:

+ Tao céc Placeholder

+ Tao Inference

+ Tao Loss

+ Tao cac Optimizer

+ Tao Summary
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Mo hinh Chatbot

Tao cic Placeholder

d

Tao Inference

d

Tao Loss

d

Tao Optimizer

d

Mai I6p trong md hinh dich may bing mang No-ron nhan tao dugc xay dung
dwa trén su két hop gitra hai 16p Encoder va 16p Decoder. Mdi Iép Encoder va
Decoder déu dugc thiét ké dia trén md hinh Chatbot theo 05 thanh phan nhu d3 xay

dung & trén.

Tao Summary

Mo hinh Chatbot

‘ Tao cic Placeholder

f

‘ Tao Inference

f

‘ Tao Loss

f

‘ Tao Optimizer

f

‘ Tao Summary

Hinh 3.3:M0 hinh Chatbot

Cac
trong
SO

M@ hinh Chatbot

‘ Tao cic Placeholder

f

‘ Tao Inference

/

‘ Tao Loss

'

‘ Tao Optimizer

L

‘ Tao Summary

S ~_Decoder

Hinh 3.4: Sur két hop giga hai l16p Encoder va lép Decoder

Mot step thuc hién huan luyén mét cau ¢ dit liéu dau vao trong mé hinh s& di

qua 6 16p Encoder-Decoder dé cho dau ra 1a cau tra 10i twong ¢ng
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Céu hoi

Encoder - Decoder

Ciu tra loi

Hinh 3.5: M6 hinh 6 l16p Encoder-Decoder

Encoder - Decoder

o
-

D
-1-

input

output

b

Encoder - Decoder

ili

'L! 4
'up 6

input

output

Encoder - Decoder

Lo'pl

P
M

'ups

'Urp 6

Step i-1

Step i

Step i+1

Hinh 3.6: M6 hinh cac Step thuc hién
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Trong qua trinh huan luyén mé hinh du doan s& duoc luu lai d@é phuc vu cho

viéc du doan két qua.
3.2.2. M6 hinh danh gia quéa trinh huin luyén

Trong qué trinh thuc hién huan luyén dix liéu, tai mdi step sau khi thuc viéc
lwu trit md hinh thi viéc danh gia s& duoc thuc hién truée khi chuyén sang step tiép
theo. Viéc danh gia s€ dugc tinh dya trén Loss théng tin va thoi gian thuc hién.

Tai mdi step, qué trinh huan luyén s& duoc thuc hién theo 5 budc nhu sau:

+ Bwéc 1: Khoi tao cac 16p Encoder — Decoder

+ Bwéc 2: Nhan dit liéu dau vao

+ Buwdéc 3: Thuc hién huan luyén dit liéu trén md hinh Chatbot (16p Encoder —
Decoder)

+ Bwéc 4: Thuc hién viéc tinh Loss gitta dau ra voi dir liéu 1a cac cau tra loi
thuc té

+ Bwéc 5: Luu trit lai md hinh huan luyén dé thuc hién viéc du doan sau nay

+ Buwéc 6: Panh gia két qua thyc hién
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Khoi tao lép Encoder — Decoder

@»@

Dir liéu cau hoi,

tra loi
M6 hink Chardet M hink Charber
Tso che Placel ol Tao cac Placeholder

e - =

Tao lnference Cac Taro lufevvnce
= trong S
TeoLoss - % Tao Loss
Tao Optmmuer TeoOpume.
Ea =

THo Summary Teo Summary

Encoder _ Huan luvén Decoder

Luu trir mo hinh huén luyén

Danh gia két qua & mdi step

Hinh 3.7: Quy trinh danh gid qud trinh huan luyén
3.2.3. M6 hinh huén luyén dix liéu — dw doan két qua

Trudc tién, bo dit liéu s& duoc dua vao huan luyén, do mé hinh duoc thiét ké
theo tirng step cho nén trong mdi step s& danh gia két qua huan luyén tai mdi step

ddng thoi s& luu trit mo hinh dé thyc hién cho viéc dy doan cac cau hoi cua sinh vién.
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Sau qué trinh huan luyén, sir dung mé hinh da luu trir dé thyc hién viéc tra loi céc cau
hoi cua sinh vién bang cach di doan dya trén mo hinh d3 luu trit trude do.

M6 hinh huin luyén di liéu

Cic

e
=2 trong o
e 5 -

SO

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

Huén luyén

il -

Panh gia két qua

Lru trir mo hinh

M6 hinh dw doan két qua l

Hinh 3.8: Hudn luyén diz liéu — du dodn két qua
3.2.4. Giai thuat sir dung mang No-ron nhan tao caa Google (GNMT)

3.2.4.1. Giai thuat huan luyén dir liéu
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Thu thip dir liéu
(Cac ciu hoi va tra 1oi)

v
‘ Chuan héa dir liéu ‘
¥
‘ Step = 1; Khai tao cic 16p Encoder — Decoder
| >

-”_-.-_-_-_-Step < length (data)

‘ Lay cic 1op Encoder — Decoder ‘
v

‘ Nhén dirli¢u diu vao ‘
v
‘ Thue hién hufn luyén dir liéu trén mé hinh Chatbot ‘

v

v

‘ Lwu trir lai mé hinh huén luyén ‘
v
‘ Panh gia hiéu niing ciia qua trinh hun luyén ‘
.
‘ Step=Steptl ‘

'

‘ Khéi tao md hinh Chatbot (cic 16p Encoder — Decoder)

!

‘ Mé hinh dy doan ‘ ‘ Thwe hién viée dy doian Ciac ciu hoi

s B

‘ Céu tra loi

3.2.4.2. Giai thuit du doan két qua

3.3. M6 hinh phan loai cau héi bing phwong phap hoc sau

Mo hinh tra loi cac cau hoi caa sinh vién dugc x@y dung dua trén md hinh
phan loai cau hoi bang phuwong phap hoc sau. Pé tra 10i cac cau hoi caa sinh vién,

viéc dau tién do 1 qua trinh huan luyén dit liéu da duoc chuan hoéa sau qué trinh thu
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thap. Tuy nhién, trong qué trinh dua thong tin dau vao 1a cac cau hoi, mot sé sinh
vién co thé nhap céc tir viét tit khdng theo mét quy luat nao, do d6 viéc huin luyén
dir liéu 1a cac tir viét tic duoc thuc hién song song véi viéc huan luyén dix liéu thu
thap 1a cac cAu hoi va tra 16i. Qué trinh huan luyén hoan tit s& duoc luu trit thanh dé
thuc hién cho viéc du dodn cac cau hoi cua sinh vién.

Qua trinh tra loi cac cau hoi cua sinh vién duoc thuc hién nhu sau:

+ Nhan dix liéu la cau hoi cua sinh vién

+ Chuan hda céc tir viét tit trong cau hoi bing céach tach cac tir trong cau hoi
va tién hanh dy doan tir day dua cua tir (néu co)

+ Ghép céc tur lai thanh cau hoan chinh theo trinh tu

+ Tién hanh du doan cau tra 1&i trén cau hoan chinh dé tra 161 cho sinh vién

JSON_1: Huén luyén b} dir li¢u
Tag va N ciu héi dé phuc vu cho
— —> —Luu tri—», o n 2 1ae A Y
Pattern viéc tra 10i cau hoéi cua
sinh vién
Huén luyén cic tir khi nguoi ding
JSON_2:

nhap vao c¢é thé khong theo mot
> ——Luu trit—, quy tac nao, muc dich 1a dé chuan
héa dir li€u nhip vao trwéc khi

‘ thue hién viéc du doan
Léy dit liéu da huan luyén

Tag va
Pattern

(ENRBNELNRE R Tach thanh cac tiv gt PREDICT 2 o
AuonEp vao ACh thinhi cac e Chuén héa céc tir viét tat do nguoi
i dung dwa vao dé cho ra cau hoi

~ 2. 2~ 2 Z P dav da
Ciu h?l da} dug’c ?h‘f‘jm Eloa N < 6a chc tir y
(chudn héa cac tie viét tat)

PREDICT §

i Dy doan cAu héi dwa trén mé hinh da huén
luyén va dwa ra céu tra 10i twong ing

Cau tra 1oi twong tng voi ciu hoi
Hinh 3.9: Quy trinh hudn luyén dé liéu va di dodn két qud
3.3.1. M6 hinh huén luyén di liéu

M6 hinh huan luyén dit liéu cua Chatbot bao gom: Mot 16p dau vao (Lép input),

16p an, mot lép dau ra.
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Mo hinh Chatbot

L('Tp Py | ry ! 50 A L6
gt }chan] )chan2 *PLUPa“3 > 01:§ut

Hinh 3.10: M6 hinh Chatbot theo mang No-ron sau

- L6p dau vao (I6p input): day 1a 16p nhan dir lidu dau vao la cac cau

- L6p an gdm c6 03 16p, mdi 16p chira cac ham, chirc nang nham thuc hién
viéc tinh toan cac gia tri cho cac cau duoc dua vao tir I6p input dwoc goi la activation
function, cac activation function c6 cac thanh phan:

+ Step function

+ Linear function

+ Sigmoid function

+ Tanh function

+ RelLu

- Lép dau ra (16p output): 1a 16p chtra cac cAu tra loi véi cac trong sb da duoc

tinh toan tuong ng.

Mo hinh Chatbot

Iﬁ;’; >k | D iva) Poal P o':;’:m

|:>(w, ciu tra loi)

Cic ciu hii )

Hinh 3.11: M hinh hudn luyén
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Dir liéu dau vao la bo cac cau hoi va cac cau tra loi twong (ng, qua trinh thyc
hién véi 1000 epochs va mang danh gia batch_size 1a 8. Sau khi thuc hién huan luyén

hoan tat, tién hanh luu lai md hinh du doan dé thuc hién viéc dy doan két qua sau nay.

Mo hinh Chatbot
vopia ] tpk 2 P vk 3 B S,

Mo hinh dw 0:’111
Hinh 3.12: Quy trinh hudn luyén dz lidu
3.3.2. M0 hinh danh gia qua trinh huan luyén va dw doan két qua

Pé danh gia hiéu qua cia mo hinh huan luyén, mot tham sé duoc dé xuat nham
danh gia hiéu nang ctia mo hinh dé xuat d6 1a thong sé Accuracy hoac F1-Score. Qué
trinh huan luyén duoc thyc hién theo tuan ty cac bude nhu sau:

- Bwéc 1: Chuan hoa dit liéu dau vao

Véi dit liéu dau vao 1a cac cau hoi, sir dung ky thuat tokenize va loai bo cac
tur dung (stop word).

- Buédc 2: Khai tao cac tham sé huan luyén

Khai tao cac tham sé huan luyén: activation, optimizer, batch_size, loss,....

- Buéc 3: Huan luyén di liéu

Str dung mé hinh mang No-ron sau dé tién hanh huan luyén véi bo tham sé
huan luyén da khoi tao.

- Buéc 4: Luu trir m6 hinh du doan

Tién hanh luu trir mé hinh dy doan véi céc tham sb huan luyén da duoc khai
tao trude do dé thuc hién cho viéc du doan sau nay

- Bwéc 5: Panh gia hiéu qua caa viéc huan luyén
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Str dung théng sb accuracy dé danh gia mo hinh huan luyén, néu tham sé
accuracy dat trén 95% thi tién hanh két thic qué trinh huan luyén, néu nguoc lai thi

quay lai Budc 2.

M hinh Chatbot

Khéi tao cac tham sb

U
‘3

““Sg
a"

Panh gia Accuracy Lwu trit M6 hinh dw doan

Hinh 3.13: Quy trinh ddnh gid qud trinh hudn luyén va di dodn két qua
3.3.3. M@ hinh huén luyén — dy do4n két qua

Qua trinh huan luyén s& duoc thyuc hién lap di 1ap lai cho dén khi tham sé danh
gia hiéu qua cua mé hinh accuracy dat & mac cho phép thi két thic qué trinh huan
luyén dit liéu. O mdi qué trinh huan luyén duoc thuc hién lai, cac tham sé huan luyén
s& dugc thay doi. Khi qua trinh huan luyén két thic, md hinh dy doan sé& dugc luu lai
dé thyc hién viéc tra loi cac cau hoi caa sinh vién bang cach st dung mé hinh di luu

tri trude d6 dé du doan két qua.
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MG hinh Chatbot
> pha ] B ipk P ipa3 D o‘bg_

Panh gia Accuracy Lwu trivr M6 hinh dw doan

M5 hinh du doan két qua

Hinh 3.14:Quy trinh ddanh gid qud trinh hudn luyén va di dodn két qud
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3.3.4. Giai thuat sir dung mang No-ron sau (DNN)

3.3.4.1. Giai thuét huan luyén dir liéu

Thu thip dir liéu
(Céc ciu hoi va tra loi)
v

Chuiin héa dir liéu va tach cic tir (Tokenize)

| 1

‘ Khéi tao cic tham sé huén luyén trén Mé hinh DNN

‘ Huéin luyén dir lidu trén mé hinh Chatbot (DNN) ‘
¥

‘ Luru trir lai md hinh huéin luyén ‘

‘ Tinh d tin edy Accuracy ‘

— Accuracy<95%

| T

3.3.4.2. Giai thuit du doan két qua

:
‘ Khoi tao mé hinh Chatbot (M6 hinh DNN)
!

Mo hinh du doan - ‘ Thuc hién viéc dy doan
| !
‘ Céhu tri loi
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CHUONG 4
THUC NGHIEM

4.1. Theo hwéng dich may biang mang No-ron nhan tao
4.1.1. Dir ligu
4.1.1.1. B dir liéu Cornell Movie-Dialogs Corpus

Dir liéu thir nghiém 13 bo dir liéu the Cornell Movie-Dialogs Corpus. Chi tiét

vé bo dir lidu nay dugc trinh bay trong Bang 4.1 sau day.

_ Tong so hai thoai
Dir liéu i Dung lwgng (MB)
(Nguwoi 1 va Nguoi 2)

Train 225000 + 225000 17 + 17
Test 5000 + 5000
Validation 5000 + 5000

Bang 4.1:B¢ dir ligu Cornell movie-dialogs

Dit liéu di duogc xir 1y dé dua vao duong 6ng dau vao md hinh dich may bang
mang no ron nhan tao ctia Google: GNMT (Google’s Neural Machine Translation)
[6]. Trong md hinh dich may GNMT ban dau, c6 hai file dit liéu dau vao (file nguon)
va dau ra (file dich hay file dich). Hai file tir vung duoc tao ra tir cac file dau vao va
dau ra d6. Bo tir vung chira c4c tir vung dugc xir Iy cho hai file dir liéu dau va dau ra
cua hai ngbn ngir khac nhau riéng biét. Bo dir liéu duoc chia thanh 3 bo: Train, Test
va Develop. Néu file ngdn ngixr 1 12 ¢au vao caa mé hinh dich may va dau ra file ngon

ngit 2 va nguoc lai file ngdn ngir 2 1a dau vao va file ngdn ngir 1 s& 1a dau ra.
4.1.1.2. By dir liéu thu thap

Dit liéu thu thap 1a bo cau hoi va cau tra 1oi lién quan dén céc chuong trinh
dao tao, hd tro tuyén sinh, théng tin vé giang vién va cac van ban huéng dan thudng
gap cho sinh vién cua trudng Pai hoc Thu Dau Mét. B dit lidu dugc biéu dién theo

MAu sau:
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stt guestion aAnsWer sample

K& tozn; (uén tri Kinh doanh; T chinh - Ngin hang, KF
thudt X3y dung; KF thudt Bisn; K¥ thodt Phan men - Cong
nghé Thong tin; Ha thong Thong tin - Cong nghé Thong tin;
Elisn trive; Quy hoach Viene va B thi - Qudn Ly Bo thi; Hoa
Khoa hoc Mad treeng; Vat 1y hoc,
&nvalMod trogng; Quén 1 Wha
iy, Sir phamn nei van; Sirphem Lich
1 at, Mgon agir Anh; Naon Neir Trong
Quoc, Cong tic X2 hid, Bia 1y hoc; Quén 1y Bat dai; Gizo duc
Mz non; Gizo duc Tisy hoo, Chinh tri hoc, Vin hoe hoc

Cho em hidd e nganh 430 tzo Bed hoc chinh
quy n2m hoc 2018 -2027 cia teonz 12

nhimg nganh nao?

2 ngznh 420 tzo Bed hoc chinh quy ném
foc 2018 -2022 ol tnemg

—

Czc ngznh d20 tzo Bai hoo chinh guy ndm
foc 2018 -2022 ol trodns 12 nhims azinh
M= hoc 2018, treeng d20 2o Bz hoc chunh
quy nhimg neznh nao

HNganh dao tzo Bai hoo cunh quy ném 2018
oliz trns

Charene trinh d20 tzo dwoc thie hisn trong  hoc kv, B tot
nzhisp, sinh visn phii hodn thanh 4o 2n tot nghisp vao hoc
B

Theo Quyet dinh 50 1157/ QE-DHTDM neav 08 thangz 08 ném
2| Thai gizn d30 tzo bic dai hoc 1014 va ho sung. si d6i theo Quvét dinh 5o 800/QD-
EHTDM nzzy (4 thang 08 ndm 2015 ooz Hige troaeng Treeng
i Thi Déu Mot vE Quy che d30 tzo dzi hoc vi o ding
chinh quy the hé thone tin chi

Emmmon bist théd gizn da0 @o bec dai hoo
13 bao 1307

Pz hoc dinge d20 2o thed gizn beo 2o

2o tzo dzi hoc rong thad gizn beo 120

30 tzo bac dzi hoo ton thid gizn bao 1207

Bang 4.2: Bé diz liéu thu thap vé thong tin ciia Triwong PH Thii Dau Mét
Cot question, sample thé hién cac cau hoi thuong gap caa sinh vién vé thong
tin cua trudong. Cot answer thé hién cau tra 11 trong tng véi cac cau hoi & trong cot

question, sample.
4.1.2. Xir ly dir lidu
4.1.2.1. Xwr ly b dir ligu Cornell Movie-Dialogs Corpus

Dt liéu Cornell Movie-Dialogs Corpus la dir liéu hoi thoai trong linh vuc phim
anh, dir liéu nay gdbm cac dong hoi thoai cd chira cac ID phim (Movie ID), ID nhan
vat (Character ID),va ID dong phim (Movie Line) duoc phan tach bang dau ‘++
+++++7,

Dé tién xtr ly, dir liéu hoi thoai da duoc 1am sach bang cach x6a bét céac the
danh dau (vi dy: ID phim, ID nhan vat, ID dong phim). Ngoai ra, cac phan tach di
lieu (+++++) ciing da bi loai bo. Mot sb ky tu trong dit liéu chia dinh dang ma hoa
khong dugc hd trg theo tiéu chuan UTF-8 sé& bi x6a. Dit liéu sau khi da lam sach s&
duogc tach thanh hai file khac nhau tuong thich vai dinh dang cia GNMT. Trong d6
file ¢au 1a d6i thoai 1 va file thir 2 12 phan hoi caa dbi thoai 1 hay chinh 1a file dau ra
(file dich).

Sau khi tach thanh hai files, di liéu trong ca hai file s& tiép tuc duwoc 1am sach.

Moi Ky tu ngoai trir ky tw chit cai va mot s6 dau cau (.,?!”) da bi x6a vi chiing khéng
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¢ y nghia gi trong cudc tro chuyén. Tat ca cac ky tu di duoc chuyén doi thanh chir
thuong. Vi budce xtr 1y trén di giam qué tai cac dau cau. Tiép theo, tit ca cac dau
cham trir ddu (*) dwoc phan tach bang mot khoang tring trudc va sau dé co hiéu suat
t6t hon trong md-dun GNMT. Cubi cling, tit ca cac khoang tring lién tiép da duoc
giam xudng thanh mot va mdi doan hoi thoai da duoc cit bét loai bo cac khoang trang
O trudC va sau.

Dit liéu tiép tuc dugc 1am sach bang céch loai bo cac ddi thoai lap lai. Néu céc
doan d6i thoai xuét hién nhiéu 1an thi s& loai bo bét chi luu ddi thoai xuat hién cudi.
Vi cac hoi thoai ¢ 6 dai hon 100 s& bi loai bo cho ca cau ddi thoai va cau phan hoi
diéu d6 co6 nghia 1a khi d6 dai cua van ban tang 1én, mtc d6 lién quan dén ngir canh
bat dau giam do sy da dang va dix liéu han ché.

Sau khi da 1am sach dit liéu, dix liéu dau vao va dau ra s& duoc chia ra thanh 3
bo: Train, Test va Develop twong ¢tng véi mdi bo dit liéu & mdi dau. Dé tao tir vung,
module Google’s Sub-word Neural Machine Translation sé duoc st dung nhu theo
dé xuit trong tai lieu cua Google Tensorflow va Google’s Neural Machine

Translation.
4.1.2.2. Xw ly bo dir liéu thu thap

Dix liéu sau khi thu thap tién hanh xir 1y theo cac bude nhu sau:

- Bwéc 1: Phan tach thanh hai b cau hoi va cau tra loi

Dix liéu tir file excel da thu thap tién hanh tach va luu trit vao dix lidu theo hai
bo cau hoi va tra 1oi theo quy tac:

+ Cot question, sample dugc dua vao bo dir liéu cau hoi, cot answer duge dua
vao bo dir liéu tra loi

+ Cé&c cau hoi va cau tra loi phai tuong (rng theo chi muc véi nhau theo ding
cau truc trong file excel

- Bwéc 2: Phan chia tap huan luyén (train) va kiém tra (test)

Chia bo dir liéu thanh hai tap huan luyén va kiém tra theo ty 18 4:1, tac 13 4
phan dé huan luyén va mot phan dé kiém tra, qua trinh phan chia duoc thuc hién theo
nguyeén tic sau:

+ Dir liéu dugc chon vao tap huan luyén, kiém tra dugc chon mot cach ngau

nhién
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+ C4&c cau hoi va cau tra 1oi phai twong (ng theo chi muc véi nhau theo dang
c4u trdc trong file excel
+ Dix liéu huan luyén va kiém tra dugc luu trix vao 4 file:
e B¢ huan luyén: 1 file chira bo cau hoi, 1 file chtra bo cau tra 10

e Bo kiém tra: 1 file chtra bo cau hoi, 1 file chia bd cau tra 1o

kéc théy cd gidng vién BS mdn EI thudat phén mém?

BS mon EI thudt phan mém gdm gidng vién nao?

Cac thiy cd gidng vién BS mén HTTT?

Bd mdn HTTT gém nhiitg thég od nao

Gidng vién Bd wén Dién td - Vién théng

gidng vién BS mén Dién t¥ - Vién théng

BS mén Dién ti - Vidn théng ogém gidng vién néo?

gidng vién Bd wén Dién td - Vién théng gdm nhing thidvy cd nac
Gigdgng vién BEd mdn E¥ thudt bién?

gidng vién BS wdn B mdn E¥ thudt Dién

gidng vién BS mwon E¥ thudt Dign gém nhiing théy cd nao
dién thoai thidy Trén Vinh Phudc

54 dién thosi thidy Tréan Vinh Plurde

dién thoai thiy Phudc

Cédch lién lac thiy Phudc

lién lac théy Phudc qua =6 dién thoai nao

Email thiy Tran Vinh Phudc

Email thiy Trén Vinh Phwéc

Hinh 4.1: B¢ cau hai — training

P33.TS3 Trédn Winh Phuwdc Th.3 Bli Thanh Ehigt T3 Hoaéng Manh Ha Th.3 Wi Van Nam
P35.TS Trén ¥inh Phurdc Th.S Bdi Thanh Ehiét TS Hoang Manh Ha Th.3 Wi Van Nam
P3S. TS L& Tuidn Anh Th.S Nguvén Thi Thiy Th.S ¥8 Thi Héng Thém Th.S Duwong Th
P55. TS L& Tudn Anh Th.S Nguyén Thi Thiy Th.S V& Thi Héng Thém Th.S Dwong Th:

Th.S B& D&c Thidm Th.S Ngd 5S¢ Th.S Lé Trudng An Th.S V& Thanh Nhan TS Trén H
Th.S B4 D&c Thidm Th.S Ngd 5S¢ Th.S Lé Trudng An Th.S V& Thanh Nhan TS Trén H
Th.3 bé Déc Thidm Th.S Ngd 3% Th.S Lé Trudng An Th.S V8 Thanh Nhan TS Trén Ho
Th.S B& B&c Thidm Th.S Ngd 5% Th.S Lé Trudng An Th.S V& Thanh Nhan TS Trén He
Th.S Nguyén Phuwong Tra Th.S Nguyén Cao Tri Th.S Pham Quang Minh T.S Trén Van
Th.S Nguy%n Phuony Tréa Th.S Nguyén Cao Tri Th.S Pham Quang Minh T.S Trdn Van

Th.3 Nguvén Phuong Tra Th.3 Ngu?én Cao Tri Th.3 Pham Quang Minh T.3 Trén Van
913805972

913505972

913505972

913505972

913505972

phuoctvEtdm. edu.vwn

phuoctvitdm. edu.vn

phuoctvitdm. edu.wh

Hinh 4.2: B¢ cau tra loi — training

- Buéc 3: Tach tir (tokenize) va luu bo tir dién

Tir bo dix lidu huan luyén, tién hanh tach tir vung va luu vao 2 file riéng biét
theo quy tic sau:

+ Tu thudc bo cau hoi va tra 161 dugc Iuu vao hai file riéng biét

+ CAc tir luu trong file dwoc sap xép theo sé luong tir xuat hién trong bo cau

hoi va tra 16i tir cao dén thap.
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<pad> 1 <pad>

<unk> 2 <unk>
L3> Lt
<3 q  <\=>
thay : .
dién i =
thoai = th
jalal i
m?n ! nguyén
a0 1 ts

11 gidng 11 trén

! VAEn 12  vén
n&o - thanh
ha 14 thi
diing : thanh

1¢ phircec 1 pham

1 hing 17 hku

1 lién i W
lac 15 hi
emall 2 xudn
cla 21 1é
ed 22  héng
thuat '3 minh
?: 4q ps
gom 25 winh
Lt 2 biti
- 2%  hoang
Vign 2 hé
théneg 29 wii
trén ake
vinh 3 kim
qua ! &anh
hap cao
thir 4 B

Hinh 4.3: B¢ tir dién Cau héi — Cau trd loi
- Buéc 4: Word2vector: tién hanh chi myc hoa tir xuat hién trong bo tir dién

Chi muc hoa céc file cau hoi va tra loi theo cac tir xuat hién trong bo tir dién

51 4 21 10 11 7 & 52 22 53 54 23

1 2 23 4910 24 1 64 52514 1 9 256 1 27 645 26 11 1 6 4
78 52 22 53 54 24 10 11 12 23 Z 223 4910324 164525141226 1276405328 11164
51 4 21 10 11 7 8 55 23 3 2234920131 645813164517 13211645113
7T & 55 24 34 4 21 12 4 2z 23 4920131645813 164517 13 21 16 45 1 13
10 11 7 8 5 25 26 27 28 5 2 6453629164533 1645201164517 12 1 9 10
10 11 7 & 5 25 26 27 28 f 2z 6453629 1645331645201 164517 12 1 9 10
78 5 2526 27 28 24 10 11 12 23 7 2 6453629164533 1645201164517 12 1 9 10
10 11 7 & 5 25 26 27 28 24 34 4 2zl 1z Z 2 5453623164533 1645201164517 12 19 10
10 11 7 8 35 22 5 23 9 2645811645832 38645151 22 145 10 11 12 &
011 7878 35225 10 z 645811645532 3864515122 145 10 11 12 &
10011 7 8 35 22 5 24 34 4 21 12 11 26458116458 323864515122 14510 11 12 &
5 6 4 29 30 15 1z 2z 777777 7TTTS
9 5 6 4 29 30 15 1 27777 TTTTTR
5 6 4 15 14 2777777V
36 17 18 4 15 15 27777V TTNS
17 16 4 15 31 9 5 6 12 16 27777777773
19 4 29 30 15 17 2 1 4 39 4 40 3
15 4 29 30 15 18 2z 1 4 39 4 40 3
3z 33 20 4 15 19 2 1 4 39 4 40 3
956 4 37 38 13 fEIn - T B B B B e A -
56 4 13 21 2777 7TTTTTTS
4 13 39 9 5 6 40 41 42 22 27?7 TT?IT?A
3617 18 4 13 i 2777777777
17 18 4 13 31 9 5 6 12 24 277 TTTTTTT
19 4 43 37 35 13 Z5 2 1 4 39 4 40 3
19 4 37 38 13 26 2 14 39 4 40 3
44 45 46 20 4 13 7z 1 4 39 4 40 3
32 33 20 4 13 25z 14 39 4 40 3
25 6.4 43 47 43 14 2 2777777
9 5 6 4 47 48 14 30 277TTTTTTTTS
56 4 14 EER- I - B B B B B
4 14 39 9 5 6 40 41 42 32 277 TTTTTTTG
36 17 18 4 14 IS B e R A A -
17 18 4 14 31 9 5 6 12 4 27T TTTTTTTS
19 4 47 45 14 - ST - - - - - - - - -
) . . n o 1,
Train - Cau hoi Train - Cau tra 1o1

Hinh 4.4: Chi muc tu
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4.1.3. Huén luyén dir liéu:

Thuc nghiém trén bo dir liéu chuan va bo dix liéu thu thap, dé huan luyén toi
st dung mo-dun GNMT duya trén cac té bao LSTM hai chiéu. Co ché Attention da
dugc ap dung dé cai thién hiéu suat. Beamsearch ciing dugc ap dung vao dao tao.
Chuing t6i str dung 3200 lan 13p véi 512 don vi an trén mo hinh huan luyén 2 16p. Chi

tiét vé mo hinh huan luyén va cac tham sé caa mé hinh huan luyén duoc trinh bay

trong cac Bang 4.3 va Bang 4.4.

Loai

M® hinh str dung

Mo hinh ap dung

Google’s Neural Machine Translation (GNMT)

M®& hinh Deep Learning

Deep Neural Network (DNN), Recurrent Neural
Network (RNN)

K§ thuat

Sequence to Sequence (Sequence-to-sequence)
modeling with encoder and decoder

Cac ky thuat bo tro

Long Short Term Memory (LSTM) based RNN
cell, Bidirectional LSTM, Neural Attention Model
and Beam Search.

Bang 4.3: Chi tiét vé mé hinh hudn luyén

Tham sb Gia tri

S6 budc huan luyén 3200

S6 budc lap cho mdi lan huan luyén 100

Sé don vi 512

S6 tang 2

Loai don vi LSTM

Loai Encoder Bidirectional
KV thuat Neutral Attention Scaled luong
Téi wu hoa Adam

Tdc do hoc 0.0001

S6 budc Decay 1

S6 budc bit dau Decay 1
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Chiéu rong cua Beam 10
Ti 1€ Dropout 0.2
Don vi danh gia BLEU

Bang 4.4: Tham sé ciza md hinh hudn luyén

Chung t6i str dung may tinh véi Bo xu ly Intel Core i5 thé hé tha 7, @b hoa
chuyén dung NVIDIA GTX 1050 va 8GB Ram cho qué trinh huan luyén. Dé huan

luyén mé rong hon, chiing toi dy dinh sir dung nén tang dién toan dam may Amazon

AWS.

Quaé trinh trinh huan luyén duoc thuc hién nhu sau:

[z Administrator: Command Prompt - python chatbot.py

ITter 2°71808: loss 3.8619821718459836e—-A5,
[ter 27200: loss 2.89055367775634837e—85,
[ter 27300: loss 3.859262271727366%e—@5.

Test: empty bucket 1
Test: empty bucket 2
Test: empty bucket 3
Test: empty bucket 4
Test: empty bucket 5

Kl

[ter 27400: loss 2.118514132454=-05,
Iter 27588: loss 2.9412197812419483e—-0A5.
[ter 27680: loss 2.8329304124099501e—@5.
Iter 27700: loss 2.52928202630892766e—85,
[ter 27800: loss 3.87116908774673%e—@5.
[ter 27900: loss 3.178322616889773e—-@5.
Iter 28880: loss 3.9280326385053854e-A5,
Test bucket B: loss 1.908183716871719,

time B.97284818115997314
time B.7848016687131958

time B.751681565279541

time B.7848013687133789

Iter 28100: loss 1.71938883071524%4=-85,
Iter 28200: loss 1.8113555128322645%e-85,
Iter 28380: loss 2.8152186448166817e-A5,
Iter 28400: loss 2.8144157188326515e-85,
Iter 28500: loss 3.14827589285745815e-85,
Iter 28680: loss 2.5151495637283426e-85,

time

time

time

time
time
time
time
time
time

B.8892016418827637

time B.72040181159927314

4.258807428730521

time B.8872014826641846
time B.7848013687133787

4.227607258213623

time B.31280851360767822

4.227687727058781
B.78480184555685371
A.9284015731811523
#.784801607131 958
#.784801607131 958
B.7848016687131958

Hinh 4.5: Qué trinh hudn luyén

4.1.4. Két qua

4.1.4.1. Trén b¢ dir Cornell Movie-Dialogs Corpus

Sau day 1a mot s6 phan hdi co dugc sau khi huan luyén trén tap dit liéu day
da voi dung lugng 34 MB (225000 + 225000). Két qua thir nghiém ban dau tao ra
cac cau phan hoi phi hop. Cac cau phan hdi sau day duoc tao ra trén co sé md hinh
huan luyén, md hinh huan luyén s& tao ra 10-30 cau phan hdi cho mdi tng vién dau

vao. Cac vi du dudi day 1a pha hop nhét tir 10-30 phan hdi caa mdi ¢ng vién trong

qua trinh suy luan duoc trinh bay trong Bang 4.5.
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DPau vao (Ngudi 1) Dau ra cia GNMT (Ngudi 2)
how are you how am i ?

would you like some tea would you like some help ?
you got something on your mind Yeah

would you like to watch movie ? No

where would you like to go for lunch today you know where to go ?
where is the library located ? IS that where you were ?

did you like the new startrek movie sequel i did

am i disturbing you ? no, not at all . where are you ?
1’m heading out . how about you ? I got to wait for a call .

Bang 4.5: Mgt sé két qua minh hoa
4.1.4.2. Trén bg dir liéu thu thap

Véi b dix liéu gdm 551 cau hoi va 551 cau tra 1oi trong tng. Két qua cho dy

doén c6 kha quan.

Piu vao (Nguoi 1) Pau ra ciia GNMT (Ngudi 2)

Chuong trinh dao tao dugc thuc hién trong 8 hoc
ky. Bé tét nghiép, sinh vién phai hoan thanh d6 an
t6t nghiép vao hoc ky 8.

Theo Quyét dinh s6 1157/QD-DHTDM ngay 08
Dbao tao thang 08 nam 2014 va bo sung, stra doi theo Quyét
dinh s6 890/QD-DHTDM ngay 04 thang 08 nim
2016 cta Hiéu truong Truong Pai Tha Dau Mot vé
Quy ché dao tao dai hoc va cao dang chinh quy
theo hé thong tin chi.

Theo Quyét dinh 1862/QD-DHTDM ngay
21/11/2016 cua Hi¢u trudng Truong Dal
Tt nghiép dai hoc nganh Hé théng | Thu Dau Mét vé viéc ban hanh Quy dinh
Thong tin Chuén dau ra cho hoc vién cao hoc, sinh
vién dai hoc, cao ding hé chinh quy va
thuong xuyén dao tao theo hoc ché tin chi.

Mon thi tot nghiép bao gom: chinh tri, ly
, thuyet tong hop nghe nghiép, thuc hanh
M®n thi tot nghiép nghé nghiép.

Doi v6i hé dao tao ma ddi tugng tuyen sinh
1 hoc sinh tot nghiép trung hoc co s¢ thi
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ngoai ba mén thi tot nghiép néu trén, hoc
sinh phai thi thém ba mén van hoéa. Hiéu
trudng nha truong quy dinh cac mon thi,
thoi gian to chirc thi cac mon van héa va
thong béo cong khai tir dau khoa hoc.

Sinh vién khong dwoc phép chuyén truong
trong cac truong hop sau:

Khéng duoc chuyén truong a) Sinh vién nam ther nhat va nam cudi khéa

b) Sinh vién dang trong thoi gian bi ky luat
tir canh céo tro 1én

https://tdmu.edu.vn/thong-bao/tuyen-
Thu tuc nhap hoc cao hoc khoa 5 sinh/huong-dan-lam-thu-tuc-nhap-hoc-cao-
hoc-khoa-5-nam-2018

, w https://tdmu.edu.vn/thong-bao/tuyen-
Két qua thi tuyén sinh cao hoc khoa 5 | sinh/ket-qua-thi-tuyen-sinh-cao-hoc-khoa-
5-2018

S6 dién thoai thay Thanh Hung 908542521

Bang 4.6: Két qua trén Bé diz liéu thu thap
4.1.5. P4nh gis
Dé danh gia két qua chdng toi sir dung d6 do BLEU [12]. Pay 1a d6 do phd
bién duoc st dung trong dich may, duoc dé xuat boi IBM tai hdi nghi ACL &
Philadelphie. Do do BLEU sé& danh gia chat lugng vin ban trén co sd tinh toan mic
d6 twong tu cta vin ban dau vao véi cac van ban dau ra. Két qua dugc thé hién trong
Bang 4.7.

BLEU
Dtx liéu
GNMT NMT
Eval Dev 10.1 8.9
Eval Test 10.6 9.3

Bang 4.7: Két qua danh gid Blue cho bé di# liéu Cornell movie-dialogs
4.2. Theo hwéng phan loai cau héi bang phwong phap hoc sau
4.2.1. Quy trinh thyc hién

Buwdc 1: Chuan bi dit liéu
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Véi dir liéu thu thap, cac cau hoi dugc chuyén vao JSON theo cdu triic nhu
sau: cac cau hoi dugc dua vao truong patterns, cac cau tra loi dugce dua vao truong
responses, 16p cau hoi va tra loi dugc dua vao truong tag.

Bwéc 2: Tu file JSON, tién hanh loai bo céc tir dirng va tién hanh tokenize di
liéu ¢ tag Pattern bang cach sir dung thu vién nltk véc-to hda céc tu.

Bwéc 3: Khoi tao cac tham sb va tién hanh huan luyén dir liéu. Sau d6 thuc
hién lvu mé hinh dé thuc hién viéc dyu doan sau nay

Bwéc 4: Tién hanh dénh gia d6 chinh xéac accuracy, néu do chinh xac < 95%
thi tiép tuc thuc hién lai budc 3. Nguoc lai thi chuyén sang budc 5.

Bwéc 5: Vi cau dugc nhap vao tir ngudi sir dung, tién hanh loai bo céc tir
dirng va tach tir. Sau d6 tién hanh dy doan cau tra 151 dua trén mo hinh di luu & budc
4. Két qua dy doan 1a 16p twong (ng véi cau hoi duge dua vao, khi d6 s& chon lra
cau tra 16i ngau nhién tng véi 16p da duoc du doan.

4.2.2. Dit ligu

Dt liéu thyc nghiém la dix liéu (Cau hoi, Cau tra loi) dugc thu thap la nhitng
cau hoi thuong gap caa sinh vién lién quan dén chuong trinh dao tao, h tro tuyén
sinh, théng tin vé giang vién va cac van ban thuong giap cua trudng Pai hoc Thu Dau

Mot. Thong tin thu thap duoc thé hién nhu sau:

stt |question answer entity faq keyword |sample entity_faq subject entity fag detaill |entity_faq detail®
| 1 ;‘Z "T’h“ﬁh;)‘;*f\f;‘[‘f“ Truimg Det g‘j‘:ﬁ“’:,gm?a@;hﬂh;n?“‘;ﬁ‘%;“:ﬁg{}:l;Uﬁ Dia chi, noi toa lac Trwbng Thi Déu Mét & ¢iu? |Dia chi Trwdmg Dai hoc Thi Diu Mot ?:;}“’ deht die;
. : N dia chi; d chi; d/c;
Vi tri trwdng Thu Daw Mot ki
Dzi hoc Thiz Dau Mat & cho dia chi: d chi: d/c;
nao? d/chi
Nim hoc 2018 truong nhin dao tao 30 nganh, dé
13- K& todn; Quan tri Kinh doanh; Ti chinh - Ngin
[Nam hoc 2018 trwong nhin dio  |hang: K§ tifst Xay dyng; K§ thuit Pién; Ky it | N . neail dao 0.
T p . S T iy N - " |Nganh 2018; dao tao [Nhitng nganh dao tao nim o nganh d tzo;
2 [tz0 bao nhiéu ngénh? D6 la nhitag |Phin mém - Céng ngh? Théng tin; H thing 018 S018 nganh dio tao 2018 ngich d/ta
nganh nao? Théng tin - Céng nghé Théng tin: Kién tric: Quy nganh d/t
hoach Ving va D6 thi - Quan Ly D6 thi; Hoa
hoc; Sinh hoc ting dung; Khoa hoc Méi truéng;
nganh dio tao;
[Nam 2018, trutng dao tao nganh d tao
nhiing nganh nao? nganh d/tao;
nganh d/t
nganh do tao
[Nhitng nganh truong dao tao nganh d tao;
nim 2018 13 nganh nio? nganh d/tao:
nganh d/'t

Bdng 4.8: Bg diz ligu thu thap theo huwong phan logi cau hoi

Chuyén bo dir liéu thu thap sang file JSON dé thuc hién viéc chuan hoa dix
licu. Pay 1a bo dit liéu phuc vu cho viéc huan luyén dé tra 1oi cac cau hoi cua sinh
vién, di liéu trén file JSON_1 duoc t6 chtic nhu sau:

+ Tag: lay tir cot entity _faq_subject cua file Excel

= Phan I6p c4c cau hoi khi dwa vao hudn luyén
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+ Pattern: lay tir cot question va cot sample
=  Dit liéu dung dé training
Response: Iy tir cot answer

=  Dung dé tra di c4c cAu hoi twong tng cua sinh vién

1ot b

N T ]

4.2.

{"intents"
E {"tag": "nganh dao tao Pai hoc chinh quy ndm hoc 2013"
"patterns" ["cic nganh dido tao Pai hoc chinh guy ndm hoc 2018 -2022 cda truéng", "Cho em hdi cac nganh dao tao B
"responses™: ["Ké toan; Quan tri Kinh doanh; Tai chinh - Ngdn hang; K§ thuidt Xdy dung; K thudt DPi&n; K§ thuit Ph
= {"tag": "Thi tuc, théi gian va hd so ding ki xét tuyén Pai hoc chinh quy”,
E "patterns" ["Thi tuc, thoi gian va héd so dédng ki xét t,L:'_:ér. Pai hoc chinh quy™, "Thd tuc, thoi gian va hd so déang
—] "responses™: ["l. Phuong thizc 1(Xét tuydn dya trén kit quid k¥ thi THPT Qudc gia 2012): Theo van bdn huéng din cén

+ Thi nang khidu

- Ma t,o hop V00 (Todn, V&t 1i, Ning kh.lEu] va VOl (Todn, Ngk vidn, Ning khleu) clia nganh Kién tric, Quy hoach vu.ng & DS t
- M3 td hop MO0 tTDan HNgl van, Nang khleu] cla nganh Giao duc Mim non thi nang khigu Hat, moa, doc, P chuyen, difn cim
- Th&i gian ndp héd so thi nang khifu: t® ngay 10/05/2018 dén 30/06/2018

- Hinh thic nép nd so thi nang khiéu Truc c].ep tai trudng Pai hoc Thi Déu M&t hodc chuyen phat nhanh gua dudéng buu dién

- H& so thi nang khidu bao gom

+ Phleu dang kv du thi (theo miu dinh kém cia Truéng Pai hoc Tha Dau MSt)

4+ 02 tém hinh 3x< (mdi chup trong wong 3 thang) :

+ -.'_ bdn photo glay CMND ;

+ 2 phong bi ghi rd dia chi ng'\.nn nhan(d].a chi ctha thi sinh

- L& phi thi ndng khigu 0 0d ha so

- Th&i gian thi ning khidu / 3
- Pdi v&i cac thi sinh du thl ning khleu tai céc trudng dai hoc khéc, khi ndp hé so DEXT phai nnp thém bdn sao cd chimg nh

2. Phuong thiac 2 ( Xét tuyen dua trén ket qud kv thi danh gid ndng luc do Pai hoc Quoc: gia TP Ho Chi Minh ndm 2018)
"1
= {"tag": "thdi gian daoc tao dai hoc ",
"patterns": ["Th&i gian dio tao badc dai hoc™, "Em mudn bift théi gian dio tao bac dai hoc 1a bao 1&u?", "Bai hoc
"responses™ ["Chuong trinh dado tao dugc thuc hié&n trong 8 hoc kv. pé téc nghiép, sinh vién phdi hoan thanh dbd an
= "tag": "quy trinh dao tao HITI",
"patterns": ["Quy trinh dao taoc dai hoc nganh Hé thdéng Théng tin

", "Quy trinh dao tao dai hoc nganh H&é théng Théng tin

"dai hoc nganh H& théng Théng tin cd gqguy trinh déo tao ra sao

Bang 4.9: Bo dir liu thu thgp - JSON
3. X li dir ligu

Dé thuc hién viéc huan luyén di liéu, tién hanh xu 1y bo dit liéu theo cac budc

Sau.

- Buoc 1: Boc dir liéu tur file Json va loai bo cac tir dirng

- Buwoc 2: Téch tur

Tién hanh tach cac trong bo cau hoi trén file json trong tng Vi thé patterns
- Buéc 3: Chi muc cac tu

Tinh chi s6 xuat hién céc tir trong bo cau hoi va sap sép theo thi ty tir cao dén

thap theo sé 1an xuat hién caa cac tur.

4.2.

4.2.

- Budc 4: Gan nhén céc tir theo lop

Phan I6p cAc tir 3 xuat hién trong cac bo cau hoi duge quy dinh trong file json
4. Huan luyén dir liéu
Thuc hién viéc huan luyén di liéu trén mé hinh véi b dir liéu da duoc thu thap.
5. Danh gia

Trén bo dir liéu thu thap:
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Do chinh xac: Accurracy = 96.25%
Két qua:
e Cau hoi: bBao tao
= Tra loi: Cac hé dao tao cua truong gom: Dai hoc, Lién thdng, Thac
st, Tién si
e Cau hoi: Hd so nhap hoc
= Tra 10i: 1. Ban chinh gidy ching nhan két qua thi THPT qudc gia
2018 2.Hoc phi, 1€ phi hoc ki 1 3. CMND( 2 ban photo) 4. Thé
BHYT (1 ban photo) néu c6
e C&u hoi: mién giam hoc phi
= Tra loi:
a) Nguoi ¢ cong vai cdch mang va than nh&n cua nguoi co cong
véi cach mang theo phap Iénh wu dai nguoi 6 cdng vai cach mang
s6 26/2005/PL-U BTVQH11 ngay 29/6/2005;
b) Tré em hoc ..... thuoc ho nghéo va hd cd thu nhap téi da bang
150% thu nhap caa ho nghéo theo tiéu chi cua tinh.
e Cau hoi: tin chi dai hoc
= Tra loi: Tin chi hoc tap (goi tat 12 tin chi) 1a don vi dung dé xac dinh
khdi lwong hoc tap cua sinh vién, qua d6 danh gia két qua hoc tap
cua sinh vién dwa trén sé luong tin chi hoc tap tich liy duoc. Mot
tin chi duoc quy dinh bang 15 tiét hoc Iy thuyét (hozc 30 tiét thuc
hanh, thao luan; hoac 45 gio thuc tap tai co so, 60 gio lam bai tap
I6n, khoa luan tét nghiép). Mot tiét hoc dugc tinh bang 50 phuit.
So sanh két qua véi phwong phiap LSTM:

Phwong phap . A
N®i dung Phuwong phap hoc sau Mang LSTM
Accurracy 96.25% 95.17/%
So cau tra loi chinh xac 14/15 19/15

theo mong doi

’ Mat thoi gian
Thaoi gian huan luyén Nhanh hon nhiéu hon khi
do dai vecto 1on
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4.3. M6 phéng &ng dung Chatbot trén nén tang web

- Nguoi dung c6 thé chon lya phuong phéap huan luyén di liéu dé tra ciru cau

hoi: Phuong phap dich may hoac phuong phap phéan loai cau.

Cong thong tin dién tir Trudng Dai hoc Thu Dau Mét Binh Duang

Chudngtrinh ddotao  Hétrgtuyénsinh  Vanban  Théng tin gidng vién

S Y e

b LINDA CO THE GIUP GI CHO BAN

Phucng phép
Dich may

Phén loai cu
2 f )

Hinh 4.6: Giao di¢n Web - Chon lia phuwong phap thuc hién

- Nguoi dung cé thé chon lya mét trong cac danh muc dé hoi nhu Chuong

trinh dao tao, Ho so truyén sinh, vin ban hoic thong tin giang vién
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Cong thong tin dién tir Truang Dai hoc Thi Dau Mét Binh Duong

Chuong trinh ddotao  Hétrgtuyénsinh  Vanban  Théng tin gidng vién

Phuang phap: | Phan loai cau ¥
8 Dich mdy
Phan loai cdu

MLV et

Hinh 4.7: Giao dién Web - Chon lya muc dé héi
- Nguoi dung nhap cac cau hoi dé nhan cu tra 10i
Cong thong tin dién tir Truéng Dai hoc Thi Dau Mot Binh Duang

Chuong trinh ddotao  HAtrgtuyénsinh ~ Vénban  Théng tin gidng vién

Phuang phap:| Phén loai céu ¥

Hinh 4.8: Giao dién Web - Hgi va tra loi tu dong
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CHUONG 5
KET LUAN VA HUONG PHAT TRIEN

5.1. Két qua dat dwoc

Hé thdng tra 1oi tu dong 1a mot trong nhitng hudéng phat trién nham hd tro con
ngudi trong viéc giam tai ngudn nhan luc dé chim séc khach hang hodc tu van dich
vu cu thé nao d6. Trong bbi canh hién nay, may hoc 1a mét trong cac huéng tiép can
dé xay dung hiéu qua nay. Do d6, luan vin da ké thira nhitng tinh hoa tir cac nghién
Clru cuia C4c tac gia dé xay dung hé thong tra 1oi tu dong nham gilp truong dai hoc
Tha Dau Mot tra 161 céc cau hoi cua sinh vién vé cac thdng tin lién quan dén nha
truong. Két qua da dat caa luan van gdbm:

+ Xay dung hé théng tra 11 ty dong theo hudng dich may bang mang No-ron
cuia Google: Bo dit liéu dau vao bao gdom céc cau hoi va cau tra 11 duge phan tach
thanh hai tap huan luyén va kiém tra va tién hanh tach tir va véc-to héa bang ky thuat
word2vector dé tién hanh huin luyén dua trén phuong phap hoc chudi lién tiép
(sequence-to-sequence) va ki thuat attention dé sinh ra cau tra 1oi tu dong véi bo tir
vung duoc tham chiéu tir tap huan luyén. Phuong phap danh gia BLEU duoc &p dung
dé danh gia vi két qua huan luyén.

+ Xay dung hé thng tra 10i tu dong dya trén md hinh phan loai cau hoi theo
huéng mang No-ron sau: Bo dir liéu dau vao 1a cac cau hoi va cau tra 101 dugc phan
16p sau khi loai bo cac tir dirng s& dugc tach tir bang phuong phap word2vector. Qua
trinh huan luyén duoc tién hanh dua trén k§ thuat mang No-ron sau thdng qua ham
softmax dé thé hién xac suat cia 16p va Emtropy chéo duoc dinh nghia dé danh gia
muc tiéu cta dau ra dé du doan céc ciu hoi dugce dua vao cua sinh vién. Mot phuong
phap danh gia dya trén do do chinh xac dwogc sir dung trong md hinh nay nham danh
gia két qua dé dua ra mo hinh du doan t6i uu.

+ Xay dung tng dung dua trén nan tang Web-based: Luan vin ciing di xiy
dung mot giao dién dya trén nén tang Web-based nham truc quan két qua va tra 1oi
tu dong c&c cau hoi cua sinh vién lién quan dén chuong trinh dao tao, tuyén sinh,

thong tin vé giang vién va cac vin ban thudng gap cua truong Dai hoc Tha Dau Mat.
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Vi danh gia BLEU va d6 do chinh xac (Accuracy) da giai quyét mat han ché
do dit liéu thu thap dau vao khong duoc phong phid. Ca hai md hinh dich may va trich
Xuat théng tin déu ¢ nhitng mat manh va han ché riéng nhung nhin chung di dua ra
két qua du doan chinh xac. M6 hinh dich may thoi gian huan luyén 1au hon nhung

cho két qua tot hon mo hinh truy xuét thong tin.
5.2. Hwéng phat trién

Tiép tuc ké thira nhirng nghién ciu trude day va phat trién mé hinh chatbot
méi c6 kha nang tra loi sat voi ngir canh, nham 1am cho hé thong tra 1i ty dong cua
t6i dat chat luong tét hon.

M& rong mo hinh chatbot trong cac linh vuc khéc, thu thap bo dir liéu ti uu
nhat nham gia tang téc d6 huan luyén va tang d6 chinh xac cho cau tra loi.

Xay dung mot hé théng tu dong thu thap cau hoi tir ngudi ding va c6 kha nang

tu dong cap nhat thong tin vao bo dir liéu da co.
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