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DANH MUC KY HIEU VA CAC CHU VIET TAT

Tr viét tat Tir chuan Dién giai
Chatbot Chatbot H¢ thong tra 161 ty dong
Page Page Khai niém trang théng tin
trén facebook
Post Post Khai niém bai viét trén
facebook
Comment Comment Khai niém binh luan trén
facebook
NLP Natural Languague | Xu ly ngdn ngir tu nhién
Processing
ANN Atrtificial Nerual Mang no ron nhén tao
Network
RNN Recurrent Neural Mang no ron tai phat
Network
LSTM Long short-term Mang cai tién dé giai
memory quyét van dé phu thudc
qua dai
Seq2Seq | sequence to Phuong phap hoc chuodi
sequence lién tiép trong
DeepLearning
Chatbot Chatbot H¢ thong tra loi ty dong
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TOM TAT NOI DUNG

Trong nhimg nam gan day, thuong mai dién tir bang no
manh, kém theo d6 1a nhu cau giai dap khi mua hang ting cao.
Diéu nay dan téi can c6 mot md hinh ban hang, hd trg nguoi
ban dua ra cac ciu tra 1oi tw dong, giam thiéu cong strc tur van
cling nhu tang kha nang tuong tac gilra nguoi dung va website
thuong mai di¢n ta.

Bén canh do, tri tué nhan tao ngay cang phét trién, dan
di vao cac linh vuc ung dung doi séng hang ngay. Véi muc dich
nghién ctru mot nhanh méi trong cong nghé hoc may, t6i da dé
xuat va duoc phép nghién ciru dé tai “xay deng md hinh ban
hang tw dong trén Internet”

Hién tai, mo6 hinh iSales duoc thiét ké dua trén mang
no-ron, két hop phuong phap hoc chudi lién tiép seq2seq, co
kha nang hiéu Tiéng Viét, tu hoc tir cac doan ddi thoai duoc thu
thap trén mang hozc cung cip bai ngudi ban hang va cé thé sinh
ra cau tra 10i ty dong. Mac du nghién ctiu hién tai chua thé dap
g cho san pham thuwong mai nhung iSales da c6 mot s6 két
qua nhat dinh, dac biét 1 y nghia trong viéc 4p dung phuong
phap méi trong hoc may.
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G101 THIEU CHUNG

Mang x4 hoi ngay cang phat trién, va con nguoi ¢d thé
ban hang truc tiép thong qua internet, tuy nhién khdng phai lic
nao chung ta ciing di nguon nhan luc dé sin sang két ndi, tu
van vé6i khach hang. Do d6, can ¢6 mot hé thong tra loi va ban
hang tu dong. Céc hé théng ban hang tu dong hién nay chi ding
lai & mic do tra loi nhitng cau héi don gian c6 san, viéc hd tro
Tiéng Viét khong day du, kho khan trong viéc cai tién. Nhitng
bat cap nay lam cho viéc van hang va sir dung hé thong khong
mang lai nhiéu loi ich thiét thyc.

Duwa vao mé hinh no-ron va phuong phap hoc chudi lién
tiép Seq2seq, ching t6i s& nghién ciu va xay dung md hinh tra
1oi ty dong trén Internet cho Tiéng Viét dé phuc vu riéng cho
nghiép vu ban hang. Md hinh cho phép hoc hoi tir bo dir ligu
san c6 cua doanh nghiép ma khdng mat cong sirc xay dung cac
mau héi dap tha céng.

CAu trdc luan van duogc to chice nhu sau:

- Chuong 1: Tdng quan ban hang tr dong

- Chuong 2: Mang no-ron va phuong phap seq2seq

- Chuong 3: Giai phap va xay dung mo hinh dé xuat
iSales

- Chuong 4: Thir nghiém, danh gia két qua.

Cudi cung, t6i xin dua ra Két luan trong qué trinh
nghién cuu va xdy dyng “md hinh ban hang ty dong trén
Internet”.



CHUONG 1: TONG QUAN BAN HANG TU PONG
1.1 Cac mé hinh tra loi ban hang tiéu biéu

“MG6 hinh tra loi ban hang”, day 1a mot khai niém co6 18
khong con méi. Tuy nhién, thoi diém khai niém nay duge dé
cap nhiéu c6 18 duoc bat dau khi nganh thuong mai dién tir phat
trién vuot bac. Su xuit hién cia Amazon, Skype, Facebook
hoic cac sd luong 10n cac website ban hang truc tuyén kéo theo
nhu cau twong tac gitra ngudi ban va ngudi mua dugc ning 1én
10 rét. Trong qua trinh nghién cru, t6i da tham khao hai mé hinh
tra 10i ban hang kha ndi tiéng: Messenger cua Facebook va
Chatbot Skype ciia Microsoft. V& co ban, hai mé hinh nay déu
chi “forward” thong tin va bét budc co sy xuét hién cia nguoi
ban hang trong vai trd tu van. Mic du ¢ “mé hinh ban hang tur
dong” Skype clia Microsoft di rat tién by va “thong minh” hon
so voi Messenger cia Facebook, nhung né van con ¢ han ché
trong viéc can nhap sin mot sé mau thong tin cd dinh dé chatbot
c6 thé truy xuét va tra 101 théng qua nhing thong tin d6. Viée
nay c6 thé lam han ché kha ning giao tiép ctia chatbot chi dimg
lai & mot s6 cau chu khong thé co nhitng doan hoi thoai dai
gidng nhu giao tiép gitra hai con nguoi.

Viét Nam ciing bt dau phat trién manh nén thuong mai
dién tir trong mot vai nam tré lai day, dung theo xu thé cia thé
gidi. Véi loi thé khdng mat phi, c6 thé sir dung trén méi truong
internet du & bat ky dau, cac md hinh nay dan chiém dugc cam
tinh cua nguoi s dung, gilp cho viéc tuong tac gitra doi bén
thuan loi hon. uhChat, va subiz, hai san pham cua Viét Nam
van chua “ty dong” that su, chi “tw dong” & mirc d6 két ndi voi
ngudi dung va dua ra mot sé cu chao hoi theo mau. So sanh vé
nhau, md hinh subiz ciing duoc phét trién theo luéng twong tac
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tuong ty uhChat. Nhung diém khéc biét, subiz cho phép nguoi
dung dat mot “thu vién cu tra loi”, véi nhitng mau cau tra loi
c6 san. Thu vién ndy dugc xay dung béi ngudi ban hang. Véi
nhitng cau héi ¢6 nodi dung tuong tu nhau, nguoi ban hang sé
lya chon cau tra loi trong thu vién dé tra 16i ma khdng can gd
lai théng tin nhiéu lan.

TOm lai, cac “mé hinh tra loi ban hang” hién nay trén
thé gioi va Viét Nam, da sé van chi dimg lai & mac ang dung
chat, 1a forwarder trong phién giao tiép ban hang, van yéu cau
su c6 mat va xir ly cta nguoi ban hang. Chatbot cua Skype da
c6 su tién bo hon, da c6 thé thay thé ngudi ban hang & mot mic
do nao do, tuy nhién ciing chi dung lai ¢ nhitng mau hoi thoai
ngan va c6 ndi dung ngan.

1.2 Céc van dé can giai quyét va cai tién

Trong qué trinh tim hiéu ca&c mé hinh tra 161 ban hang
trén, dya trén céc tinh nang hd trg ciing nhu han ché cua ting
mo hinh, ta c6 thé tam phan loai cac md hinh 1am 3 nhém.

Nhom dau tién c6 thé goi 1a nhém “mé hinh don gian”.
Tiéu biéu cho mé hinh nay la Messenger cua Facebook,
uhChat....O nhitng mé hinh nay, vai trd quyét dinh dua ra cau
tra 1o 1a nguoi ban hang. Nguoi ban hang s& phai tiép nhan cau
hoi, phan tich va dwa ra céu tra loi phy thudc vao kinh nghiém.
Ho can online, theo ddi man hinh, ai yéu cau thi tu van. O day,
rng dung chat duoc tich hop vao chi mang tinh chat forwarder.
Diém manh cua nhitng mé hinh nay 1a dé sir dung, don gian
trong viéc tich hop trén website thuong mai don gian va thuong
hd trg nhiéu tinh ning. Tuy nhién, diém yéu cua cac mé hinh
nay |a khong tu dong, ta s& khong hudéng dén nhém nay. Nhém
thir 2 1a nhém “M6 hinh ban ty dong” gém subiz va cac m hinh



7

tuong tu. V&i mot s6 mau dir lidu cai sin duoc nhap tir nguoi
ban hang, va dugc luu trit vao co sé dir liéu. Néu cd cau hoi,
g dung chat s& phan tich va tim kiém trong tap mau, néu cé
s& sir dung lam cu tra loi, néu khong tim thay thi tra lai mot
cau mic dinh nao d6. Khi do, sy xuat hién cua ngudi ban hang
1a can thiét dé dua ra cau tra 10i hop ly. Céc thuat toan sir dung
cho mé hinh nay thuong 1 thuat toan mapping. Uu diém Ién
nhat 1a md hinh c6 thé tra loi nhitng cau hoi mot cach hop ly
néu tim thy cau tra 1oi trong tap mau. Tuy nhién, md hinh nay
mang tinh chit “hoc vet”. Nhom thir 3, 1a nhém c6 tri théng
minh hon hin 2 nhém truge. Nhém “méd hinh tu dong” nhu
chatbotSkype. G cac md hinh ty dong nay, ngudi ban hang
khéng can tham gia phién tu van tra loi, chatbot s& tw dong phan
tich va dua ra cau tra loi. Diéu bat budc & cac md hinh nay la
can c6 sy xuat hién cua Al (Artificial intelligence), cho phép
“hiéu” ngit canh cAu hoi va dua ra cdu tra loi sau khi phan tich
di liéu dau vao va dir liu mau.

Trong 3 nhdm néu trén, mé hinh tu dong la mé hinh ma
ching ta s& nghién ctru va hudng dén. Tuy nhién, néu dung lai
& mirc d6 chatbot Skype thi con c6 khé& nhiéu nhuoc diém va
van dé can cai tién

Thir nhat, van dé phét sinh nhitng cau hoéi nam ngoai
“tap dit liéu mau”, mo hinh s& khéng tra 15i, hoic tra 16i nhiing
cau mau duoc dinh nghia san cho nhiing truong hop nay.

Th hai, vin dé xay dung mot md hinh cé thé hiéu duoc

ngbn ngir tiéng Viét, md hinh chatbot Skype hoan toan khéng
¢6 kha nang nay.

Thir ba, van d& cau hoi dai va phirc tap, cac md hinh
hién tai déu gap van dé nay. O chatbot Skype dang dung lai mo
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hinh dua ra ggi ¥ ngan gon cho ngudi mua hang lya chon, nhiing
doan dbi thoai sinh ra thudng ngan.

Th tu, van dé tai st dung di liéu tu van: dir liéu tu van
gitta nguoi mua hang va ngudi ban hang dwoc hau hét cac mo
hinh néu trén luu trir lai. Tuy nhién chi dap ang cho muc tiéu
thng ké va béo céo thi kha phi pham, vi day 1a tap dit liéu Ion
va chuan, c6 thé tai st dung trong cac bai toan Machine
Learning, Big Data.

Cudbi cung 12 vin d& “tw dong™: 1a vin d& mau chét cua
luan van, khdng chi dieng lai & mae do tu dong tra 16i véi nhitng
cau hoi — cau tra loi ¢ san trong co s& dir ligu, ma mé hinh can
tu dong trong qua trinh “phén tich” cau hoi, qua trinh sinh méi
cau tra 161 nam ngoai dit liéu c6 sdn. N6i cach khac, md hinh cé
thé “suy nghi” va “tu van” nhu mot con ngudi, thay thé su xuat
hién ciia nguoi ban hang trong pha tu van.

R0 rang, ching ta can thay ddi phuong phap st dung
Machine Learning dé cho mé hinh tu hoc dugc mot luong Ion
dir liéu tr nguoi dung, tao nén mot bo “tri thire” va tng dung
trong qua trinh phan tich va sinh cau tra loi, thi nhiing van dé

néu trén c6 thé duogc giai quyét.
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CHUONG 2: MANG NO-RON VA PHUONG PHAP
SEQ2SEQ

2.1 Ly thuyét mang no-ron

Mang no-ron nhé&n tao (Artificial Neural Network —
ANN) hay thuong dugc goi ngian gon 1a mang no-ron la mét mé
hinh xtr Iy thong tin dugc mo phong dwa trén hoat dong cua hé
théng than kinh cua sinh vat, bao gdm s6 luong 16n cac no-ron
duogc gan két dé xir 1y thong tin. ANN duoc gigi thidu nam 1943
boi nha than kinh hoc Warren McCulloch va nha logic hoc
Walter Pits, n6 hoat dong gidng nhu bd ndo ctia con ngudi, dugc
hoc boi kinh nghiém (thdng qua viéc huan luyén), cé kha ning
luu gitr cac tri thure va sir dung cac tri thire do trong viéc dy doan
cac dir liéu chua biét (unseen data) [5]. Processing Elements
(PE) cua ANN goi la no-ron, nhan cac dir liéu vao (inputs) xu
Iy chiing va cho ra mot két qua (output) duy nhat. Két qua xu ly
clia mot no-ron ¢6 thé 1am input cho cac no-ron khac.

Output e
layer PE 1 Y
/” Transfer \‘..
Wi [ function f
Hidden (PE) J; -. ]
layer /

lovec pr\ /T\ i'fej:: R

vPE/\ = processing element
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Mang no-ron tai phat (RNN - Recurrent Neural
Network) la mét trong nhitng mé hinh Deep Learning dugc
danh gia co nhiéu wu diém trong cac tac vu xir Iy ngén ngir ty
nhién (NLP). Y tuéng cia RNN d6 1a thiét ké mot mang no-ron
sao cho ¢ kha ning xir Iy dwoc théng tin dang chudi nhu cau
hoi. Recurrent c6 nghia la thyc hién lap lai cung mét tac vu cho
mdi thanh phan trong chudi. Trong d6, két qua dau ra tai thoi
diém hién tai phu thudc vao két qua tinh toan cia cac thanh phan
& nhitng thoi diém trude d6. Noi cach khac, RNNs 1a mot mo
hinh c6 tri nhg, c6 kha nang nhé dugc thong tin da tinh toan
trude d6, khong nhu cac mang no-ron truyén thong dé 1a théng
tin ddu vao (input) hoan toan doc lap véi thong tin du ra
(output). V& ly thuyét, RNNs c6 thé nhé dugc théng tin cua
chudi c6 chiéu dai bat ki, nhung trong thuc t& mé hinh nay chi
nhé dugc thdng tin ¢ vai budc trude do.

O Of*l t t+l1

o o
d 0]
w s S s

w - +
O:} : 5 IIM/: :Oll

Unfold W W
U U U U
xl o, ¢ X

x -1 t t+1

<

Al

Long Short Term Memory la truong hop dac biét cua
RNN, c6 kha nang hoc long-term dependencies. M6 hinh nay
duoc gidi thiéu boi Hochreiter & Schmidhuber (1997) [8], va
dugc cai tién lai. Sau d6, mé hinh nay dan tré nén phd bién nho
vao cac cong trinh nghién ctu gan day. M6 hinh nay c6 kha
ning twong thich véi nhiéu bai toan nén dwoc sir dung rong rai
& cac nganh lién quan. LSTM duoc thiét ké nham loai bo van
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dé phu thudc qua dai. Ta quan st lai moé hinh RNN bén dudi,
céc layer déu mac ndi vaoi nhau. Trong RNN chuan, module
repeating nay cd cau tric rat don gian chi gom mat I6p don gian
tanh layer.

l
3] ©) ©

LSTM ciing ¢6 cAu tric mit xich twong tu, nhung cac
module 13p c6 cu tric khac han. Thay vi chi c6 mét layer neural
network, thi LSTM c6 t6i bén layer, twong tac véi nhau theo
mét cau trc cu thé.

619 ® ®

1
|

R

® ® ©

Trong d6, cac ky hiéu sir dung trong mang LSTM gom
¢6: hinh chit nhat Ia cAc 16p an caa mang no-ron, hinh tron biéu
di2n toan tir Pointwise, dudng ké gop lai véi nhau biéu thi phép
ndi cac toan hang, va duong ré nhanh biéu thi cho sy sao chép
tir vi tri nay sang vi tri khéc. M6 hinh thiét ké caa LSTM la mot
bang mach sb, gdm cac mach logic va cac phép toan logic trén
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d6. Thong tin, hay noi khac hon 1a tan sé cua dong dién di
chuyén trong mach s& dugc luu trix, lan truyén theo céach thiét
ké bang mach. Mau chét cua LSTM la cell state (trang thai nhé),
duong ké ngang chay doc & trén top diagram. Cell state giéng
nhu bang chuyén, chay xuyén thang toan bo mac xich, chi mot
vai tuong tac nho tuyén tinh (minor linear interaction) dugc
thuc hién. Didu nay gip cho thong tin it bi thay d6i xuyén sut
qua trinh lan truyén.

2.2 Phuong phap hoc chudi Seq2Seq

Ban than mé hinh seq2seq [6] bao gém hai mang RNN:
Mot cho bé ma hoéa, va mét cho bo giai ma. B6 ma hda nhan
mot chudi (cau) dau vao va xir ly mot phan tir (tir trong cAu) tai
mdi budc. Muc tiéu cia né la chuyén ddi mot chudi cac phan tir
vao mot vecto dic trung c6 kich thudc ¢d dinh ma né chi ma
h6a thong tin quan trong trong chudi va bo qua cac thong tin
khéng can thiét. C6 thé hinh dung ludng dit liéu trong bo ma
hoa doc theo tryc thoi gian, gidng nhu dong chay théng tin cuc
bo tir mot phan tir két thic caa chudi sang chudi khac.

w 1 am fine <EOL>
How are you <EOL>

LSTM Encoder LSTM Decoder
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MJi trang thai an anh huong dén trang thai an tiép theo
va trang thai an cudi cing dugc xem nhu tich liy tom tat vé
chudi. Trang thai nay duoc goi 1a bdi canh hay vector suy dién,
vi n6 dai dién cho y dinh cua chudi. Tir bbi canh d6, cac bo giai
ma tao ra mot chudi, mot phan tir (word) tai mot thoi diém. O
day, tai mdi budc, cac bo giai ma bi anh huang bai bdi canh va
cac phan tur dugc sinh ra trude do.

ENCODER Reply
Yes, what's up?
L 5. | A B P B
g 5 1K \
PE; 1133
i e g i ,
T /S N N B S B B
Are you free tomorrow?
Incoming Email DECODER

C6 mot vai thach thuire trong viéc sa dung mé hinh nay.
Mot trong nhitng van dé dang ngai nhat 1a cac mé hinh khéng
thé xir Iy duoc cac chudi dai. Boi vi hau nhu tat ca cac tng dung
chudi sang chudi, bao gém ca do dai cac chudi. Van dé tiép theo
la kich thudc tu vang. B giai ma phai chay ham softmax hon
trén mot tap rat 16n cac tir vieng (khoang 20,000 tir) cho mai mot
tir Xuat ra. Biéu nay s& l1am cham qua trinh huan luyén, cho du
phan cung c6 thé dap ung duoc kha nang xir 1y. Pai dién cua
mot tir 1a rt quan trong. Lam thé nao dé c6 thé biéu dién duoc
cac tir trong chudi? Sir dung one-hot vector ¢ nghia la chiing
ta phai ddi mat vai cac vector thua thét 16n, do kich thude vén
tir vung I6n ma khong c6 y nghia vé mat ngir nghia cua tir dugc
ma hda bén trong cac vector one-hot. Sau day la cach giai quyét
mot sé van dé ma ching ta s& gap phai.
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PADDING — Tao @9 dai cé dinh

Truéc khi huan luyén, ching ta can chuyén déi do dai
cua cac phan tir trong chudi thanh cac chudi co d6 dai ¢b dinh,
bang viéc thém vao cac phan tir d&m PADDING. Céc phan tir
dém dac biét ma chung ta sé sir dung:

- EOS: Két thic cau (End of sentence)

- PAD: Phan dém bu (Filler)

- GO: Bt dau giai ma (Start decoding)

- UNK: Unknown; tir khdng biét, khéng c6 trong tir
dién tir vung

BUCKETING — Tranh lu mo théng tin

Bo dém di giai quyét dugc van dé do dai caa cac chudi,
nhung hiy xem xét mot trudng hop cac cau co do dai lon. Néu
cau dai nhat trong tap dit liéu c6 do dai 1a 100, ching ta can ma
hoa tat ca cac chudi con lai bang d6 dai 100, dé khdng mat thong
tin cua bat ky tir nao. Nhu vay, chuyén gi xay va véi chudi tir
“How are you ?”. S& ¢ 97 phan tir dém PAD duoc sir dung khi
ma héa mot chudi cau. Piéu ndy s& lam lu mo thdng tin thuc té
trong cau. Bucketing giai quyét van dé nay bang viéc dat cac
cau vao céac x0 buckets co kich thudc khac nhau. Vi ta c6 mot
danh séach céac xé buckets: [(5, 10), (10, 15), (20, 25), (40, 50)].
Néu d6 dai cua mau hoi 1a 4 nhu vi du trén s& dugc dit vao x0
(5, 10). Mau hoi s& dugc dém véi do dai 5 va dap an duoc dém
v6i d6 dai 10. Trong lGc chay mé hinh (huan luyén hoac du
doan), chung ta s& str dung mot mé hinh khac cho méi bucket,
tuong @ng V6i cac do dai cua mau hoi va cau tra loi. Tt ca
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nhitng mé hinh nay chia sé¢ cac tham sé giéng nhau va do do
hoat dong chinh xac theo cung mot cach.

Word Embedding — Mat d¢ day dic

Word Embedding la mét k¥ thuat cho viéc hoc mat do
day dic thong tin dai dién cua tir trong mot khéng gian vector
c6 s chiéu nho hon. M3i mot tir co thé duge xem nhu 13 mot
diém trong khong gian nay, dugc dai dién boi mot vector co do
dai ¢ dinh. Word Embedding thudng duoc thuc hién trong 16p
dau tién cua mang: Trong d6 16p embedding s& 4nh xa mot tir
(chi sb index cua tir trong tir dién tir vung) tir tir dién sang mot
vector day dac vdéi kich thudc da cho. Trong mo hinh seq2seq,
trong sé cua Iop embedding duoc huan luyén gidng nhau voi
céc tham s6 khac ciia md hinh.

Qua chuong 2, ta dd c6 cai nhin tong quan cac khai
niém nén tang, cac cdng cu can thiét phuc vy cho xay dung md
hinh ban hang ty dong. Dwa trén nhirng kién thirc trén, chuong
3 s€ dua ra giai phap va phuong an thuc hién.
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CHUONG 3: GIAI PHAP VA XAY DUNG MO HINH PE
XUAT ISALES

3.1 Phwong 4n xay dung mé hinh dé xuit

M® hinh ban hang tu dong duoc xay dung can qua 5 pha:

Tién x& Phan Huan

Tg; Itlgip ly di¥ manh luyén Sltr;g Icgiu
/ liéu / dit liéu / mo hinh /
. \ S N

- Phathu thap di liéu: sir dung graphAPI dé crawl dix liéu
tir page trén Facebook, trich xuét dit liéu, chi liy nhitng
comment trong c&c post nham c6 duoc di liéu thd cho
qua trinh huin luyén. Két qua pha dugc luu trix lai trong
file text.

- Pha tién xir ly dit liéu: pha nay can doc dir liéu tir file
két qua cua pha thu thap, tién hanh x6a bo nhitng cap
cau bat thuong/vd nghia, x6a bo nhitng cap cau bi
tring/cé khoang trang va ghi két qua vao file.

- Pha tién phan manh dit liéu: nhiém vu pha la doc dit
liéu tur file két qua cua pha xir ly dit liéu, tach tir theo
nghia tiéng Viét. Luu két qua cho qué trinh huan luyén.

- Phahuan luyén di liéu: cho phép doc dir liéu tir file két
qua cta pha phan manh dir liéu, boc tdch Word2ld va
tao ra tirng cap hoi thoai, dua két qua vao mang LSTM
dé huan luyén.

- Pha sinh cau tra 1di: nhan dix liéu input 1a cau hoi dau
vao, tién hanh phan tich cau hoi dya trén cac ngir canh
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hoc dugc. Str dung mé hinh sinh ra cau tra 1oi va hién
thi két qua.

Duya trén nghiép vu cua tung pha, tdi st dung nhirng
cong cu sau dé thuc hién xay dyng mo hinh dé xuat:

- NLTK: Céng cu xi ly ngdn ngir ty nhién ma nguén ma.

- VNTK: Vietnamese languague toolkit, do ching t6i
xay dung va phat trién dé xu Iy cac van dé co ban cua
tiéng Vieét.

- Dongdu: Thu vién hd tro tach tir tiéng Viét [13], cua tac
gia Luu Tuan Anh

- Tensorflow: Framework machine learning

- Python: Ngén ngir lap trinh dé xay dyng mé hinh ddi
thoai tiéng Viét.

3.2 Nhiém vu cu thé caa tirng pha
3.2.1 Pha thu thap dir liéu

Str dung graphAPI 1a can mot ma truy cap (user access
token). Nguoi ding mudn liy duoc dit liéu can phai ding ky tr
thanh nha phat trién, mdi khi sir dung graphAPI, Facebook s&
cap mot ma truy cap c6 thoi han. Sau khi nguoi ding khai béo
dang ma truy cap trén ing dung, dir liéu duogc thu thap dugc
thdng qua tng dung. Tir d6 viéc trich xuét va luu trix ¢d thé thyc
hién mét cach don gian.
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Qt du pha thu thap dir IiD

M3 truy cap
chinh xac ?

buing
\ 4

GraphAPI thu thap ditliéu page Sai/Hét han

JsonObject

Béc tach dir liéu
(1dy ndi dung tu van)
| Bao I6i

Cap ciu hoi-dap

Lwu trir két qua thu thap dit liéu vao file
(Collection.txt)

4
‘Qt thic pha thu thap dif liéu <

Két qua mong mudn cua pha thu thap dir liéu s& 1a mot
tap tin chira cac cap cau hoi dap theo ding thir ty tu van trén
Page.

3.2.2 Pha tién xir ly dit liéu

Dir liéu duoc thu thap va trich xuit tir Page cua cac
website ban hang c6 thé dap ung duoc nhitng yéu cu co ban dé
sir dung huan luyén trong mé hinh ban hang ty dong. Tuy nhién,
vai hién trang trén mang, nhitng comments trén cac post doi khi
khong c6 y nghia, hoac bi lap tir. Viéc tién xu Iy dit liéu s& chon
loc céc thudc tinh phu hop cho md hinh (Filtering Attributes)
va lam sach (clean data) dir liéu thd duoc thu thap sau budc thu
thap. Nghiép vu cua pha nay gom co:
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Bt dau pha tién xirly dir liéu

Tim kiém file collection.txt ?

Tim thdy
A 4
| Doc dit liéu theo timg cau |<7
Khong tim thay

Khéng hop ly (bat thuong)
1. Héi trung dap
2. Ky tu tréng/cau vo nghta

Sai

Cauhgply? A4

(D lieu khong bat thuomng)

bung

Ha: ly

Luu trir cau vao file
(PreProcess.txt)

A 4

> Két thiic pha tien x ly dit liéu <
Sau pha nay, két qua thu duoc 1a mét file dir liéu da

dugc xt ly, tat ca nhitng cap cu tu van khong c6 y nghia, hoic

bi trung gitra cau hoi va cau tra 1oi sé bi xda.

3.2.3 Pha phan manh dir liéu

Mot trong nhiing thir thach trong mé hinh ban hang tu
dong qua mang tai Viét Nam 4 thir thach vé ngdn ngit. Tiéng
Viét phuc tap hon tiéng Anh & nhiéu khia canh. O tiéng Anh,
dinh nghia tir va su két hop tir don gian, trong khi d6 véi Tiéng
Viét lai khéc. Vi du cau chao don gian: “Welcome to HaNoi”
va “Chao mirng téi Ha N6i”, cing mot y nghia nhung phuong
phap xtr ly & hai cau la khac nhau.
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Bét dau pha phan manh dit liéu

Tim kiém file preprocess.txt ?

Tim thdy
A 4

| Doc dit liéu theo timg dong

S

Sai

Khéng tim thay

| Phan manh tir trong cau

BZo 13i
Ping

y
Luu trit két qua phan manh
(Tokenizer.txt)

<
<

A 4

A

- Keét thic pha phan manh dit liéu

Két qua nhan duoc 12 file segment chira tap cac cap hoi-
dap da dugc tach tir theo ngdn ngir Tiéng Viét. Tuy két qua chi
dugc > 90%, nhung rd rang c6 thé sir dung 1am input tét cho
pha huén luyén dir liéu.

3.2.4 Pha huan luyén dir liéu

Pha huan luyén dit liéu 1a pha mau chét, quan trong nhat
trong xay dung moé hinh ban hang tu dong. Sau budc thu thap
dir liéu, 2 pha tién xu ly va phan manh dir liéu chi mang lai tac
dung lam cho két qua ciia mé hinh dwoc tét hon, thi pha huén
luyén nay la pha khong thé thiéu.
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B4t d3u pha hudn luyén dt liéu

Tim kiém file Tokenizer.txt ?

Tim thdy

Phan tich tham s& dau vao:
1. d6 dai cau héi/tra 16i (maxLength)
2. tham s6 luu tritkét qua
3. 56 13n huan luyén di liéu (numEpoch)

'

Lru trit dataset [«

Doc di liéu file hudn luyén
1. Loc bd cAu c6 d6 dai > tham s6 maxLength
2. Phén tach word2ld
3. Khoi tao dataset

S lan huan luyén > numEpoch

Sai
A 4

Bung ‘

Huén luyén mé hinh

A 4

.

Lwu trit két qua huan luyén
(model.ckpt)

|

@pha hugn luyén dit liéu

Khéng tim thay

Output ctia pha la dataset dugc tao ra tir dir liéu thu thap
va mo hinh iSales d4 qua huan luyén. Mo hinh nay da giai quyét
van dé xay dung mot mé hinh cd thé hiéu dugc ngdn ngir tiéng
Viét. O ham extractConversation, nltk duwoc sir dung dé tch cac
tir thanh ma (word2id). Céc tir duoc tch bang thanh méa s&
khong phan biét ngdn ngit tiéng Anh hay tiéng Viét. Hon nira,
pha phan manh dit liéu ¢a dam bao céc tir tach ra hoan toan dé

hiéu khi ding

mot minh.
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3.2.5 Pha sinh cau tra loi

Dua trén md hinh dugc xay dung qua budc huan luyén
dir liéu, c6 thé tng dung mé hinh dir liéu nay dé ding cho viéc
sinh cu tra loi tu van cho cac cau hoi dau vao. Khi cau hoi dugc
dt ra, hé thong s& phan tach cau hoi ra ting tir, mapping theo
dataset dugc tao trong pha trudc d6. Tu do s€ st dung bo
Encoder va Decoder dé sinh ra cau tra 15i pht hop véi ngit canh
nhat.

Bat dau pha sinh cau tra loi

Tim kiém file ?
1. model.ckpt
2. dataset

Tim thay

Khéng tim thay

Encoder ciu hoi dau vao

'

4

model Decoder cdu dap an Béo I16i

A 4

Két thic phasinh cau trd 1o

Output cua pha la cu tra loi dugc tao ra ti mé hinh di
liéu da qua huan luyén. R3 rang, & pha nay, LSTM da gitp giai
quyét vin dé phat sinh nhitng cau hoi ndam ngoai “tap dit liéu
mau”: viéc huan luyén mé hinh véi phuong phap LSTM cho
phép md hinh c6 kha nang hiéu ngir canh, sinh cau tra 1oi dya
trén cac tri thirc hoc dugc. Mot van dé khac duoc xu ly 12 cau
hoi dai va phic tap, mang LSTM giai quyét dwoc bai toan tri
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nh¢ dai han. Bén canh d6, huan luyén mé hinh bang Tensorflow
cho phép tham sé dau vao 1a d6 dai cua cau hoiftra 1oi hoc. P6
14 1o giai thich dang cho van dé nay.

iSales la giai phap dé xuat dé giai quyét bai toan mo
hinh ban hang tu dong. Mé hinh nay c6 téng thé 5 pha, duoc
xay dung duya trén phuong phap hoc chudi seq2seq va mang no-
ron. Trén ly thuyét, iSales d4p &ng cac yéu cau ban dau, c6 kha
nang tu hoc dir liéu nguoi dung, ty sinh cdu tra loi trong pham
vi thuong mai dién tir ma khéng gap kho khan vaéi cac cau hoi
dai. Va dé c6 nhirng danh gia khach quan nhat, tdi s& thir nghiém
iSales vai dir liéu thuc té trén mang, vai danh sach cac cau hoi
bat ky trong chuong 4.
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CHUONG 4: THU NGHIEM, PANH GIA KET QUA

4.1 Phat biéu usecase

Pé danh gia khach quan cho mé hinh, cin c6 mot
usecase ap dung cu thé. Sau qué trinh khao sét, tim hiéu, t6i xin
dua ra dugc quy trinh nghiép vu cta viéc ban hang tu dong trén
Internet nhu sau:

Ngudi mua hang M hinh b?gaT;ng tur dong Ngudiban hang

Bitdau Ty huén luyén
(Péng nhap website) tao mé hinh

Kho di ligu ngui ding

Phan tich Chuyén dirliéu tdi kho
Sinh cAu tré o chomb hinh hoc ép

D3t chu héi

Kbore ding

Quyét dinh dirng turvén ?
(Muahang/thodt)

@

Phan quan trong nhét trong quy trinh 1a hé théng tu
dong phan tich, dua ra cau tra 1oi phd hop ma khdng can dén
ngudi ban hang.

. PR Thuc hié e
o2ngi———{ K&t thic phién tu vin h:’gtr:ig f:j;;e"

4.2 Thir nghiém iSales

Thtr nghiém mo hinh iSales trén may tinh ca nhan vai
5 pha: thu thap dir liéu, tién xu ly, phan manh, huan luyén dix
liéu va sinh cu tra li. Usecase dit ra & phan trudc yéu cau thyuc
hién dy da va can it nhat 10 ciu hoi. Tuy nhién, kha ning tra
loi cau hoi cua iSales ciing nhu da phan cac tng dung tri tué
nhan tao khac, déu bi anh huéng boi dit liéu huan luyén, thoi
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gian huan luyén va thuat toan sir dung. Dé co két qua chi tiét
hon, toi s& &p dung usecase trén vai 3 két qua huan luyén khac
nhau vé thoi gian.

Véi mong mudn dam bao lugng dit liéu tam chap nhan
cho qua trinh huan luyén, t6i thuc hién pha thu thap di liéu trén
hé diéu hanh window véi danh sach 10 page ban hang nhu sau.

Tén page Mo ta
cuahangcongnghecom Trang ban hang cong nghé
laroseshop1990 Trang ban hang quan 4o
Hilheoshop96 Trang ban hang quan 4o
92wear Trang ban hang quan 4o
banhangtructuyen360 Trang ban hang quan 4o
ChilloutVillage.vn Trang ban hang quan 4o
ChoNinhHiep.net Trang ban hang quan o0
T.Shirt.Pro Trang ban hang quan o0
adoredressdesign Trang ban hang quan o0
cloud.cuckoo.shop Trang ban hang quan o0

Két qua caa pha Ia file collection.txt véi s6 luong dong
comment thu dugc 5683 dong. Nhan xét chung 1a di lidu xau,
c6 dong tréng, c6 comment khong c6 ¥ nghia, xuat hién cac
dong lap lién ké nhau. Thyc hién tiép pha tién xtr ly dir lidu, két
qua thu duoc la file preprocess.txt véi 5148 dong di liéu tam
n, khdng con dong tréng, cac dong lap bi x6a, comment khong
c6 v nghia bi loai bo. Output cta pha phan manh dir liéu la
tokenizer.txt, véi s6 dong dit liéu khong thay doi, tuy nhién di
liéu khdng con dong tréng, cac dong lap bi x6a, comment khdng
¢6 y nghia bi loai b, c4c tir dd duogc tach theo chuan Tiéng Viét.
Mizc du con c6 mot s6 cdu tach chua chuin nhu “Da gia
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850k _a”...nhung danh gia so bo két qua nay co thé ap dung cho
huan luyén dix liéu.

Két qua huan luyén c6 thé liét ké nhu bang sau. R3 rang,
cuing mot khéi dir liéu nhu nhau, néu ting cac tham sé huan
luyén Ién kéo theo thoi gian huan luyén ting l1én.

Thuc hién sinh cau tra 1oi voi danh sach gdm 15 cau hoi
Vvé usecase mua 40 so mi, gdm c&c cau hoi lién quan dén mau
sic, ¢J, gia ca cua 40, yeu ciu céac thong tin khi ship vé dia
phuong. Cac cau hoi duoc dat mot cach ngau nhién

Két qua sinh cau tra loi khong dugc tét. Véi cac truong
hop test c6 maxLength nho, thi iSales s& khong tra loi. Nhitng
cau khéc tra 161 dugc nhung céu tra 1oi khdng hop ly.

Két qua t6t nhat thu thap duoc:

Human: xin chao

iSales (case03): dep

Human: minh muén mua do so mi
iSales (case03) : ok a

Human: c6 mau trang khong
iSales (case03): lang ah

Human: con mau den khong
iSales (case03): ok

Human: con mau khéc khéng
iSales (case03): ok

Human: ¢4 4o | con khéng

iSales (case03): con b nhé
Human: c& 40 s hét a ban

iSales (case03): hiccc

Human: 4o trang bn ¢

iSales (case03): mii 80k a
Human: gia mau den bao nhiéu
iSales (case03): s/ vang

Human: gia chiéc mau trang bao nhiéu
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iSales (case03): 40

Human: thé 1a minh tu phdi ra mua ding ko a
iSales (case03): 40

Human: khi nao thi hang di vay

iSales (case03): yeah

Human: néu ship ra tinh khac thi mat thém khodng bao
nhiéu vdy ban

iSales (case03): da vang a

Human: ship vé vinh phiic hét bao lau

iSales (case03): gia 550k ¢

Human: chuyén qua binh xuyén, vinh phiic ban nha
iSales (case03): da khong a

4.3 Panh gia két qua

Sau khi thuc hién thir nghiém md hinh iSales trén
usecase mua 40 so mi, két qua thu duoc khi dat cau hoi cho
iSales la ty & dap an chdp nhan dugc quéa thap < 10%. Tuy
nhién, iSales da giai quyét duoc 1 s6 van dé:

- Vin dé phat sinh nhiing cau hoi nam ngoai “tap dit liéu
mau”, phan cau hoi dit ra hoan toan mang tinh chat
khéch quan. Tuy nhién c6 thé thay, iSales d tu dua ra
cau tra 101 dugc vai tat ca cac cau hoi pha hop.

- Véan d xay dung mot md hinh c6 thé hiéu dwoc ngon
ngir tiéng Viét, iSales da co thé hiéu duoc cau hoi bang
tiéng Viét, va tra 1oi bang tiéng Viét.

- Van dé cau hoi dai va phuc tap, tly thudc vao tham sé
d6 dai huan luyén, iSales da thé hién nhu trong 3 trudng
hop. Huan luyén véi tham sb do dai cang cao, thi d¢ dai
cau ma iSales cang c6 kha nang dua ra cau tra loi.

- Van d “ty dong”, iSales da lam dugc diéu nay, nhung
dap an dua ra chwa tét, can cai thién rat nhiéu.
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R0 rang, véi nhiing két qua hién tai, iSales chua thé tro
thanh ng dung trén thi truong. Luan van thanh cong ¢ phuong
dién phuong an xay dung bang mot phuong phap mdi, nhung
van chwa dam bao duoc két qua tét. Néu so sanh vai chatbot
Skype dudi con mat nguoi ding, chatbot Skype van tét hon, vi
c6 thé hoan thanh duogc phién giao dich néu ngudi mua hang
lam dting theo chi dan caa no. Tuy nhién, iSales ciing l1a mét thir
thach hay trong linh vyc tng dung mang no-ron noi riéng va
trong nganh vuc tri tué nhan tao néi chung.
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KET LUAN

Luan van tap trung tim hiéu thyc trang vé cac mo hinh
ban hang trén thé gii va Viét Nam, dua ra cac nhuoc diém, cac
thanh phan can cai tién, tir d6 dé xuat giai phép, xay dung md
hinh ban hang iSales cé tinh tu dong, khdng phu thudc vao
ngudi ban hang trong qua trinh tu van dich vu. M hinh iSales
hién tai, chwa thé dua ra thanh (ng dung thwong mai. Tuy ¢
thé dap ung duoc cac yéu cau co kha nang hiéu Tiéng Viét va
sinh céu tra loi tuy dong vai do dai cu hoi khéng gidi han, nhung
két qua tu van iSales dura ra con ngd nghé, kho hiéu.

Huéng nghién ctu tiép theo caa luan van tap trung vao
viéc cai thién chat lugng cau tra 16i cua iSales.

- M0 rong kha nang thu thap va tién xu ly di liéu lam
cho dit liéu thu thap dugc nhiéu hon, sach hon. Phuong
4n dua ra 1a sir dung BigData dé quan ly dix liéu va cho
phép tim kiém, loc dit liéu nhanh hon [12], hoic lya
chon céc nguon dit liéu nhu dit liéu sau tu van duogc luu
trir cua cac doanh nghiép.

- Cai tién pha huan luyén dix liéu dé giam thoi gian huan
luyén va tang hiéu qua dau ra caa mo hinh.

Dong thoi, t6i mubn phéi hop nghién cau va trién khai
ing dung Vvéi cac don vi bén ngoai, dau tu md rong phan cang
dé giam thoi gian huan luyén. Nhitng hudng phat trién trén
nham hudng t6i moét muc dich chung 1a phat trién hé thng
iSales c6 tam thé. Tir d6 dong gop, phat trién nén tri tu¢ nhan
tao thé gidi n6i chung va Viét Nam noi riéng .
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