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TOM TAT

Hién nay, c6 rat nhiéu cong trinh nghién ctru vé hé thong goi y. Tuy nhién, da s6 chi
tap trung vao nhom céac giai thuat goi y dua vao ndi dung van ban thong qua cac phuong
phap loc cong tac, loc ndi dung ma chua quan tdm nhiéu dén viéc goi y dua vao hinh anh.
Trong nghién ciru ndy, phuong phap duoc sir dung 1a dya trén hinh anh tuong dong. Dé
tai "Hé thong goi ¥ san pham thoi trang dua trén hinh anh trong déng" dé xuit mo hinh
cu thé dé giai quyét bai toan dit ra 1a dung mang no-ron tich chap dé tim kiém nhimg hinh
anh tuong dong. Tiép theo 1a hé théng duoc tich hop vao website ban hang thoi trang dé
thuc nghiém, dua ra nhitng hinh anh ggi y mét cach truc quan cho nguoi dung.

Tir khoa: Hé thong goi ¥, hinh anh trong ddng, mang no-ron tich chap.

ABSTRACT

Currently, there are many research projects on recommendation systems. However,
most only focus on the group of recommendation algorithms based on text content
through collaborative filtering and content filtering methods without considering Pay
more attention to image-based suggestions. In this study, the method used is based on
image similarity. The topic “Fashion product recommendation system based on similar
images” proposes a specific model to solve the problem of using convolutional neural
networks to search for relevant images. Similar images. Next, the system is integrated
into the fashion sales website for experimentation, providing visual suggestions for users.
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1. GIOI THIEU Dé tai duoc quan tim tir nhu ciu ngay
cang tang cua nguoi dung trong viéc tim
kiém san pham tryc tuyén. Thay vi phai mo
ta san pham bang van ban hoic sir dung tir
khoa, nguoi dung c6 thé chup hodc tai 1én
mot hinh anh dé tim kiém cac san pham
tuong tu hodc li€n quan.

Heé thong goi ¥ san pham thoi trang dua
trén hinh anh twong dong 13 mot dé tai quan
trong va hiru ich trong linh vuc tri tu¢ nhan
tao va cong nghé thong tin. N6 dong vai tro
trong viéc cung cp cc goi ¥ san phdm phu
hop véi nguoi dung dya trén hinh dnh ma
ho cung cép. Bogdan Walek cung cong su dé& xuit

TRUGONG BAI HOC SU PHAM KY THUAT VINH LONG




JOLIPI’](]I ol( Science - \/ L U T E

phuong phap xay dung hé théng goi ¥ luu
trir kho dya trén ndi dung vé cac san pham
nguoi dung quan tam thu thap duoc theo vi
tri. Nghién clru nay tap trung vao viéc phat
trién mot hé théng goi y luu trlr kho. Hé
thong nay c6 thé duoc thiét ké dé cung cp
cac g(n ¥ san pham cho nguoi dung dua trén
cac yéu to nhu s¢ thich, uva chuong, hoac
cac yéu t6 khac lién quan dén san pham.
Uu diém ciia phuong phap nay 14 cai thién
trai nghiém nguoi dung va tang cu:ong kha
nang tuong tac. Cung c6 thé dé cap dén cac
tmg dung cu thé cua hé thong goi ¥ trong
c4c bdi canh nhu thuong mai dién tir, dich
vu dia diém hodc cac linh vuc khac.
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Nhém tac gia Huynh-Ly Thanh-Nhan,
Huu-Hoa Nguyen, Nguyen Thai-Nghe dé
xuat mot sb phuong phap sir dung hé thong
goi ¥ dé xay dung khoa hoc thich hop cho
sinh vién. Str dung hé¢ théng goi ¥ trong
linh vuc gido duc co thé gitip tao ra trai
nghi¢m hoc tap ca nhan hoa cho sinh vién.
Heé théng ¢ thé dua trén dir liéu vé hoat
dong hoc tap trudc do, sé thich ca nhan,
va két qua danh gia dé d& xuét cac khoa
hoc phu hop. Két qua gia tri trung binh
AUC=74,2%

2. PHUONG PHAP DE XUAT
2.1. Cong ngh¢ sir dung

CSDL
Chon anh san So khé
phim = [ Tidn xit Iy J
Tidn xi 1V Cac anh l

[ len xu iy ’ tong déng Dung mang CNN

l Rt trich dac trung
Dung mang CNN
Rat trich déc trung

4[

Train J

Hinh 1. So dé téng quan hé théng goi y

Hé théng duoc chia ra 1am hai phan
chinh:

- M6 hinh may chu phuc vu nhdn dang
anh:

Anh tir tap dir liu dua vao dugc tién
xtr 1y va ding mang hoc sau CNN dé rut
trich ra nhitng dac trung cta anh tao thanh
mot model nhan dang.

- M6 hinh nhdn dang va goi y:

Sau khi hé thong nhan dugc anh cua
nguoi dung, thi tién hanh tién xu ly, rt

100

trich ddc trung cua anh. Céac dac trung
nay dugc dua vao model nhan dang, so
khop dé tim va goi ¥ cac hinh anh ¢ dic
trung gan giéng véi anh cta ngudi dung
dua vao.

Pé tai duoc thuc nghi¢m trén nén
Google colab phién ban free, két hop ma
ngudn mé Tensorflow — Keras do Google
phat trién.

2.2. Tap dir liéu

Dé tai goi y san pham st dung tap dir
liéu DeepFashion bao gom 44.441 hinh
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anh hang may mic duoc suu tam tir kaggle
dé kiém thir. Tap dir liéu c6 dung luong
593MB. Tap dir li¢u gém mot thu muc anh
gd6m 44000 san pham, 1 thu muc file json
(chura thong tin cia cdc hinh anh tuong
ung) va tép styles.csv.

2.3. Trich xuit dic trung

Giai doan 1: Huin luyén mo hinh mang
CNN dugc xay dung tir mé hinh mang hoc
chuyén giao (Transfer Learning Model) va
tinh chinh (Fine- Tuning) mé hinh huan
luyén. Quy trinh huén luyén mo hinh s&
thuc hién cac budc sau: tur tap dir liéu hinh
anh dau vao, tién xir Iy tap hinh anh, bo doc
dit liéu s& tién hanh doc céc tap hinh anh
dé phan chia thanh 2 tap dir li¢u phuc vu
cho viéc hudn luyén va danh gia mé hinh
hoc sdu CNN Ia tap huén luyén (train), tap
kiém thir (validation). Sau khi hoan thanh
huén luyén, mo hinh s€ dugc luu tap tin &
dinh dang H5 (mot dinh dang luu trit mang
hiéu qua).

Giai doan 2: Tat ca cac anh trong tap
hinh anh dir liéu dugc dua qua mo hinh
mang da huén luyén & Giai doan 1 dé
trich xuét nhimg dic trung véc- to cua anh
(nhimg dic trung d6 13 hinh dang, mau sic,
két cau, ...). Cac véc-to dai dién thu thap
duoc tai 16p FC (fully connected) cudi cing
s€ dugc luu lai s dung trong qua trinh tim
kiém va goi ¥ sau nay.

2.4. CAu hinh cac tham s

- Tc @6 hoc: trong khoang [0.00001,
0.0002]

- Ham t6i vu: Adam

- Ham kich hoat: Relu va Softmax

- Gia tri Drop-out: 0.1

- Ham chi phi: cross-entropy

- S6 vong lap: 20
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Trong qua trinh nghién ctru, cac tham
s6 tc do hoc, ham tdi wu, ham kich hoat,
Drop out, ham chi phi va sb 1an lap da duoc
thay d6i. Tuy nhién ching t6i nhan thay
bd tham sé trén 1a cho két qua cao nhét so
v6i nhimg bd tham sé con lai. CAu hinh
nay dugc str dung dé huan luyén mang no
— ron, giai quyét mot bai toan phan loai véi
cac thiét 1ap nhat dinh dé t6i wu hod hiéu
suit va tranh overfitting.

3. KET QUA THU'C NGHIEM

3.1. Két qua thuc nghiém véi md
hinh pre — trained VGG 16

Train Val Train Val
accuracy | accuracy loss loss
0.6152 0.7059 1.9358 | 1.7253

Bang 1 Két qua hudn luyén
pre-trained VGG16
Qua bang két qua cho thay do chinh xac
cua mo hinh con thép, chi dat & murc 71%

0 = 07059

0 = 0(6152

r 8o
Norber ot ety

Bi€u dé 1 Biéu dé truc quan hudn luyén
pre-trained VGG16
3.2. Két qua thwe nghiém véi mé
hinh pre — trained VGG 19

Train Val Train Val
accuracy | accuracy | loss loss
0.9400 0.9244 | 1.0392 | 1.0310

Badng 1 Két qua hudn luyén pre-trained
VGG19

Qua bang két qua cho thdy d6 chinh
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xac ctia mo hinh ting 1én dang ké so véi
md hinh VGG16. Gia tri Loss cling giam.

0 = 019400

Biéu dé 2 Biéu dé tru'c quan hudn luyén
pre-trained VGG19
3.3. Két qua thwc nghiém véi méd
hinh pre — trained Resnet

Train Val Train Val
accuracy | accuracy loss loss
0.9474 0.9596 0.9743 | 0.8939

Bang 2 Két qua hudn luyén pre-trained
VGG19
Qua bang két qua cho thdy do chinh
xac cua mo hinh dat 95%, cao hon so véi
hai m6 hinh VGG16 va VGG19

2 = 0.9608
05 0= 09474
o0

11
i

180
Nemberofepochs

Bié€u dé 3 Biéu dé tru'c quan hudn luyén
pre-trained Resnet

3.4. So sanh két qua ciia 3 mé hinh

Mo hinh
o VGG16 | VGG19 | Resnet
Gia tri
Val accuracy | 71% 92% | 95%

Badng 4: Bdng so sanh két qud 3 mé hinh

102
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Qua bang danh gia cic mé hinh huin
luyén CNN cho thdy mo hinh dé xuét
Resnet dat duoc Accuracy cao nhat va
Loss thap nhét so voi cac mé hinh huin
luyén khac.

100%
90%
80%
70%
60%
50%
40%
30%
20%

VGG16 VGG19 Resnet

Biéu dé 4 So sdnh dé chinh xdc 3 mé hinh

Tir két qua so sanh do chinh xac cua 3
mo hinh trén, toi quyét dinh chon mo hinh
Resnet dé xay dung hé théng goi ¥ san
pham bang hinh anh.

Quy trinh thuc hién goi ¥ san pham
bang hinh anh duoc tién hanh nhu sau:

- Giai doan 1: St dung thu vién
Annoy (phuong phap Nearest Neighbor
Search) dé danh chi muc (index) cac véc-
to ddc trung anh trong co s& dir li€u hinh
anh da dwoc trich xuat tr mé hinh CNN
trudc do.

- Giai doan 2: Khi nguoi dung chon
hinh anh truy van dén hé thong, hé thong
s& trich xuét véc-to ddc trung tir anh truy
van nay sau d6 so sanh d6 tuong dong véi
cac vec-to dac trung hinh anh trong co s¢
dir liéu hinh anh bang phép do khoang cach
cosin. Tap 5 hinh anh gan giéng nhét voi
anh truy van duoc tra vé theo khoang cach
dugc tinh, trong d6 hinh anh gan giong
nhét s& 14 anh c6 khoang cach ngin nhat
dén anh truy van.
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Hinh 2. Hinh anh demo tim kiém do so mi

4. KET LUAN

Trong nghién ctru nay, t61 da trinh bay
phuong phép str dung mt mang no ron tich
chip di hudn luyén tir truc (pre-trained
model) va toi wu lai cac tham sé huén luyén
trén tap dir licu DeepFashion thu thap trén
trang web Kaggle voi tong cong 44.000
hinh anh dé trich xuét véc-to dic trung va
so sanh do twong dong cho tim kiém anh
truy van. Toi 4p dung thuat toan CNN phan
loai anh dé trich xuat dwoc dic trung cua
anh 1am dai dién t6t nhat. Dong thoi ap dung
phuong phap “lang giéng gin nhat” (nearest
neighbors) nham cai thién toc do tra vé két
qua tim kiém véi thoi gian truy van chip
nhan dugc. Tim kiém hinh anh bang phuong
phap hoc sau ¢ wu diém 1a tan dung duogc
kha nang xtr ly cua mang no ron tich chap
cho ca thao tac phan loai va tinh toan véc to
dai dién cho cac anh trong tép anh tim kiém.
Nghién curu nay da cho thay viée ap dung
mang no ron tich chap co két qua tot dé gop
phan nang cao hiéu qua cho cac hé thong
goi ¥ san pham bang hinh anh.

Viéc huan luyén trén mang no ron tich

chap 12 mot hoat dong tiéu ton tai nguyén
va thoi gian, nghién ctu nay chua thuc
hién t6i wu mét cach triét dé cac tham sb
ctia mé hinh. Do d6, cac tham sb cia mang
no ron tich chép ciing can dugc bd sung va
mo rong khoang gia tri khi thuc hién tdi uu
nham tim ra bd tham s6 t6t nhét.

Ngoai ra, dé c6 thé ap dung cho mot
bai todn goi y san pham theo anh c6 do
chinh x4c cao thi khong thé chi 4p dung
mang CNN dé trich xuat dic trung cia
hinh anh véi dau ra ctia mang 1a mot vec-
tor didc trung vi nhitng san pham c6 kich
thudc kha giéng nhau dan t6i viéc mo hinh
s& cho ra két qua tim kiém d& bi nham lan.

Huéng phat trién sip t6i, ngoai viéc
dung vector embedding tir m6 hinh thi t6i
s& nghién ctru két hop thém viéc trich xut
dic trung vé mau sic trén timg khu vuc
cua hinh anh. Ching t61 sé thu thap thém
dit liéu huén luyén mo6 hinh véi nhiéu hinh
anh hon dé tang d6 chinh xac ciia mé hinh
mang no-ron hoc sau. Va tiép tuc nghién
ctru thém nhiéu phuong phap hoc sau khéac
dé tim md hinh ¢6 do chinh x4c cao hon.
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