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MO PAU
1. Tinh cép thiét caa dé tai

Cung véi su phat trién bung nd cua internet, cac kénh tim hiéu thang tin, giai
tri, thuong mai dién tir... cing phat trién nhanh chéng va manh mé. Gio day, gan
nhu chiing ta c6 thé tim kiém duoc moi thir trén internet, tir tai lidu, sach, truyén,
phim, quan, 4o, giay,...

Str dung internet chinh 1a mudn mua ban, giam bét khau tim kiém bang tur
khoa truyén théng von kém hiéu qua, tich hop céc tro Iy 4o hd trg nguoi dung sir
dung da ngdn ngir trén toan cau, nang cao trai nghiém mua sam caia khach hang cho
dén nang cao hiéu qua cua cac cong cu phan tich du béo. Nhan dang hinh anh san
pham c6 kha ning giip cac thuong hiéu phét hién bat ky nguoi nao chia sé noi dung
hinh anh lién quan dén san pham cua ho trén cac san thuong mai dién tir di ho
khong nhac dén tén cac thuong hiéu nay, dong thoi cdng nghé nay con cho phép
tinh c& nhan héa trong trai nghiém mua hang. Vi vay, hé thong nhan dang hinh anh
trong thuong mai dién tir giai quyét cac van dé do.

2. Tinh hinh nghién ciu va tinh méi ciaa dé tai

Trong thoi dai cdng nghé nhu hién nay viéc tng dung nhcan dang hinh anh
4 rat can thiét dbi véi ngudi sir dung cac san thuong mai mai dién tir. Tir trude dén
nay, cling véi su tién bo cua khoa hoc cong nghé, dac biét 1a kha nang xt Iy nhanh
clia phan mém tu dong, rat nhiéu nghién ctru da tién hanh nhan dang hinh anh ty
dong trén nhidu moi truong khac nhau - “Sach trang thuong mai dién tir 2018".

Pé tai tim hiéu va ung dung nhan dang hinh énh ciing nhu cach trién khai
cong cu tim kiém hinh anh phan mém ty dong dé giam nguon nhan lyc va dam bao
chat lugng phan hon vé&i cong viéc tim kiém bang tay.

3. Muc tiéu nghién ciru

Muc tiéu chinh cua dé tai 1a mé hinh hoc sau va tng dung cho nhan dang
hinh anh trong thuong mai dién tir dé dat duoc tée doc tim kiém nhanh va chuan
x&c nhat dé cho ngudi ding khéng mét nhiéu thoi gian tim kiém san pham.
- Nghién ctru vé cac hé théng nhan dang hinh anh.
Thtr nghiém, danh gia d6 hiéu qua cua cac thuat toan.
Xay dung hé théng nhan dang hinh anh ty dong gisi thiéu san pham.

SN

. Phwong phap nghién ctru

4.1. Nghién cizu ly thuyét
Doc va phan tich tai liéu vé cac phuwong phap, thuat toan da ting duoc sir dung
dé xay dung hé thdng nhan dang hinh anh.



4.2. Nghién ceru thec nghiém
+ Thtr nghiém va danh gia do hiéu qua cua cac thuat,toén.
+ Xay dung hé thong nhan dang hinh anh trén moét s6 san thuong mai dién tur.

5. B6 cuc caa luiin vin

Chuong 1: Tong quan vé thwong mai dién tir Viét Nam va thé giéi

Trinh bay tong quan vé thuong mai dién tir trén thé gidi va ¢ Viét Nam. Lam rd
cac thuc trang cua thuwong mai dién tir & nudce ta va trén thé gid1. Trinh bay vé ha
tang thuong mai dién tir & nudc ta. Pong thoi cling néu khat quat tmg dung mo hinh
hoc sau vao bai toan nhan dang hinh anh trong thuong mai dién tu.

Chuong 3: Gidi thiéu va nghién ciru mang CNN cho bai toan nhin dang
hinh anh

Khét quat vé bai todn nhan dang hinh anh. Nghién ciru vé hoc may, hoc sau va
vé mang no ron tich chap CNN va thanh phan cu thé cia mang nay. Trinh bay kién
triic mot s6 mang, hoc chuyén giao. Néu cu thé vé kién trac mang dugc st dung phé
bién va rong rai hién nay la RestNet.

Chuong 3: Thue nghiém, danh gia va xay dung hé thng nhan dang hinh
anh trong thuwong mai dién tir

Tién hanh thuc nghiém mo6 hinh RestNet50 vai tap dir 1iu hinh anh cac san
pham thuong mai dién tir. Xay dung trang web nhan dang hinh anh san pham
thuong mai dién tir sit dung mo hinh hoc sau RestNet50



CHUONG I: TONG QUAN VE THUONG MAI DPIEN TU
VIET NAM VA THE GIOI.
1.1 Gi6i thiéu vé thwong mai dién tir
1.1.1 Lich sir phat trién

Su khoi dau cua thuong mai dién tir co thé duoc bat nguén tor nhitng nam
1960, khi cac doanh nghiép bat dau sir dung EDI dé chia sé tai liéu kinh doanh véi
cac cong ty khac.

Sau khi s6 luong nguoi ding ca nhan chia sé tai liéu dién tir véi nhau ting
1én vao nhitng nam 1980, sy ndi 1én cuia eBay va Amazon trong nhitng nam 1990 da
tao ra mot cudc cach mang trong nganh thuong mai dién tir. Gio day, nguoi tiéu
dung co the mua vo s6 mat hang truc tuyén, tir cic cira hang ban hang dién ti, cua
hang truyén thng dién hinh c6 kha nang thuong mai dién tir. Hién nay, hau hét tat
ca cac cong ty ban 1¢ dang tich hop cac phuong thirc kinh doanh tryc tuyén vao mé
hinh kinh doanh cua ho.

1.1.2 Khai niém

Khai ni¢m thuong mai dién tir cia WTO: “Thuong mai dién tur (hay thuong
mai tryc tuyén) bao gom viéc san xuat, quang cdo, ban hang va phan phdi san pham
duoc mua ban va thanh toan trén mang Internet, nhung dugc giao nhan mét cach
hitu hinh, ca cac san pham giao nhan ciing nhu nhitng thong tin s6 hoa thong qua
mang Internet”.

1.1.3 Cach thirc hoat dong

Khi don dat hang duogc dit, trinh duyét web ciia khach hang sé giao tiép qua
lai v&i may chit luu trit trang web cira hang truc tuyén. Sau khi don hang duoc xac
thuc, ngudi quan 1y don hang s& thong bao dén may chi web cua cira hang, sau d6
s& hién thi thong bao cho khach hang rang don hang cta ho da dugc xtr Iy thanh
cong. Sau d6, nguoi quan 1y don hang s& gtri dit liéu don hang dén kho hang hoic
bd phan thuc hién dé san pham hodc dich vu duoc gui thanh cong cho khéach hang.
1.1.4 Cac hinh thire

Thi truong thuong mai dién tir cling dwgce phan chia thanh cac hinh thirc khac
nhau phu thudc vao timg ddi tuong tham gia cu thé. Hién nay, c6 6 loai hinh thuong
mai di¢n tir co ban nhu sau: Doanh nghiép v4i Doanh nghi¢p (B2B),Doanh nghi¢p
v6&i Khéch hang (B2C), Khach hang véi Khach hang (C2C), Khach hang véi Doanh
nghiép (C2B), Doanh nghiép véi chinh phu (B2A), Khach hang vé1 Chinh phu
(C2A)

1.1.5 Dac trung
Cu thé Thuong mai dién tir c6 cac dac trung nhu sau: phé bién, pham vi tiép can
toan cau, tiéu chuan chung ,tinh twong tac, mat do thong tin, sy phong phu, ca nhan
hoa
1.1.6 Uu va nhuge diém cia thwong mai dién twr
% Uu diém: kha dung. toc do truy cap, tinh kha dung rong réi, kha nang tiép
can dé dang,tiép can qudc té, chi phi thap hon, ca nhan héa va dé xuat san
pham.



% Nhuwoc diém: dich vu khach hang han ché, khong thé cham hodc nhin, thoi
gian cho doi.
1.1.7 Lei ich thwong mai dién tir dén doanh nghiép
Nhiing loi ich 16n nhu sau: rao can nhap canh thép, tang thi phan tlem nang,
quang céo véi chi phi thip, loi ich chién lwgc, pham vi tiép can toan cau.
1.2 Thye trang thwong mai dién tir trén thé giéi va Viét Nam
1.2.1 Thwong mai dién tir toan cau.

Nam 2007, thwong mai dién tir chiém 5,1% téng murc ban 1¢; nam 2019,
thuong mai dién tir chiém 16,0%. Sy phat trién vuot bac nay dan dén mot xu thé
hién nay d6 1a thuong mai dién tir toan cau

e Thi trwong thwong mai dién tir toan cau

Thi trudng thuong mai dién tir toan cau dy kién dat tong tri gia 5,55 nghin ty
d6 la vao nam 2022. Con s6 d6 duoc ude tinh s& ting trong vai ndm téi, cho thiy
thuong mai dién tir khong bién gidi dang tré thanh mot lua chon c6 191 cho cac nha
ban 1& truc tuyén.

e Ting truéng doanh sé thwong mai dién tir toan ciu

Vao nam 2023, véi cac trang web thuong mai dién tir chiém 22,3% téng
doanh sd ban 1é. Mic du ban 1 d3 ¢6 mdt nam kho khin vao nam 2020, nhung moi
thi truong qudc gia dugc eMarketer bao phu déu ching kién mirc ting trudng
thuong mai dién tir hai con s6.

1.2.2 Thye trang phat trién thwong mai dién tir tai Viét Nam

e Nén tang thwong mai dién tir trong nuéc va quoc té

Thi trudng thuong mai dién tir ciia Viét Nam, tri gid 208,962 ty dong (9 ty d6 la
M¥) vao nim 2019, kém 1 so véi cac thi trudng phat trién hon trong cac béo céo.
Tuy nhién, n6 ty hao c6 mot trong nhimg dy doan tang truong cao hon trong nghién
ctru, khi mot qudc gia gom nhirng nguoi ti€u dung tré tudi ngay cang chuyén sang
cac phuong phap k¥ thuat s6 dé mua sam.

e Nhu cAu mua sim truc tuyen cia nguoi Viét

Mua sdm hang tap hoa tryc tuyén di c6 muc ting trudng sir dung cao nhat so véi
céc clra hang ban 1¢ truyén théng. Thoi quen méi va nhanh chong dugc ap dung nay
duoc ky vong sé& duy tri ngay ca sau dai dich, cho thay linh vuc thuong mai dién tir
dang tiép tuc mé rong trong nudc.

e Trién vong thwong mai dién tir: tién mit so véi thanh toan ky thuat sé
Trong sd tit ca cac lya chon thanh toan khong dung tién mat, vi dién tir da va
dang dat dugc sirc hut trong vai ndm gan ddy, theo dé xuat ctia s6 lwong nguoi ding
va nha cung cap ngay cang ting, cling nhu ¥ dinh sir dung trong twong lai cao cia

nguodi Viét Nam.
1.3 Ha tiang thwong mai dién tir & Viét Nam hién nay
1.3.1 Co s6 ha tang phap ly

Vao thang 9 ndm 2020, B Cong Thuong da ban hanh dy thdo thi hai cta
nghi dinh stra d6i Nghi dinh 52. Cu thé, dy thao thir hai quy dinh rang cac don vi
nudc ngoai thiét 1ap trang web véi mién Viét Nam hodc thiét lap trang web thuong
mai dién tr c6 giao dich / khach truy cap / dat hang tor Viét Nam, phai:


https://www.statista.com/topics/8647/e-wallets-in-vietnam/

(@) bang ky / thong bao cac hoat dong thuong mai dién tir cia ho theo quy dinh cta
phap luat Viét Nam,
(b) Bam bao tuén thu cac quy dinh vé bao vé quyén loi ngudi tiéu dung va chiu
trach nhi¢m Ve chat luong san pham / hang hoa do van phong dai dién hodc dai dién
dugc uy quyén ctia minh phan phdi qua website
() Béo cao dinh ky vé cac hoat dong ctia minh, ciing nhu cac nghia vy khac dé
ngan chan cac giao dich vi pham phap luat Viét Nam.
1.3.2 Co sé ha ting ky thuat
Hé thong két cu ha ting cho phat trién kinh té s6 ¢ Viét Nam trong thot gian

qua duogc tap trung dau tu xay dung, ngay cang dong b0, hién dai, cy thé 12 ha tang
cong ngh¢ thong tin, vién thong quoc gia dugc phat trién manh, phu séng rong
khap Mang di dong ¢ Viét Nam phat trién manh, ty 1¢ phu song dat 99,7%. He
théng mang di dong 3G, 4G da duoc phi song rong khap. Ty 16 nguoi st dung
Internet & Viét Nam da vuot murc trung binh ctia khu vuc va thé gigi (Nam 2016 ¢o
46,55% dan s6 Viét Nam truy cap Internet; nam 2018 c6 64 tri€u nguoi 6 Viét Nam
st dung Internet). Viét Nam ciing timg budc phat trién cong nghé vé tinh. Dén dau
nam 2019, Viét Nam da phong mat sb vé tinh, trong do co vé tinh nham muc dich
cung cap Internet cho ving siu, ving xa.
1.3.3 Co sé ha ting thanh toan
Hinh thirc thanh toan dién tir pho bién tai Viét Nam: thanh toan dién tir bang thé
ngan hang, thanh toan qua cong thanh toan, thanh toan bang vi dién tir, thanh toan
bang di dong.
1.3.4 Bao mat trong thwong mai dién ti
St dung https, bao mat server va admin panel, bao mat h¢ thng thanh toan, st
dung phan mém diét virus va malware (end-point security), chirng chi ssl nang cao
(ev ssl), plugin bao méat danh cho tmdt
1.4 Ung dung mé hinh hoc siu vio bai toan nhin dang hinh anh trong

thwong mai dién tir

Véi su phat trién manh mé cia TMDT dong nghia v6i viéc cac mat hang san
pham duogc bay ban trén cac trang thuong mai dién tir ngdy cang nhiéu. S6 luong va
chung loai nhiéu nhu vAy thi viéc nhan dang cc san pham 13 rat can thiét. Diéu nay
phuc vu cho viéc tim kiém, goi ¥ san pham cho khach hang. Hién nay, cdc mo hinh
hoc sau hay con goi 1a Deep Learning c6 kha ndng nhan dang, phan loai hinh anh
cuc ki tét. Vi su hidu qua cua viéc phan loai hinh anh tir m6 hinh hoc sau, thi hinh
anh cac san pham thuong mai dién tir ciing tuong tu duogc phan loai tot. Viéc tim
kiém hay goi ¥ quang cao san pham s€ trd 1én chinh xac hon. Khéach hang s€ ung y
hon véi cac két qua hién thi san phdm dé mua hang mét céc tién loi.
1.5 Két luan chuwong I

Trong chuong I ndy, luan vin da gidi thiéu tong quan vé thuong mai dién tir trén
thé gidi va ¢ Viét Nam. Lam 10 céc thyuc trang cia thuong mai dién tor & nudc ta va
trén thé gi6i. Trinh bay vé ha ting thuong mai dién tir & nude ta bao gdbm vé: phap
1y, k¥ thuat, thanh toan va bao mat. Pong thoi ciing néu khat quat tmg dung mo
hinh hoc sau vao bai todn nhan dang hinh anh trong thuong mai di¢n tur.



CHUONG II: GIOI THIEU VA NGHIEN CUU CNN
CHO BAI TOAN NHAN DIEN HINH ANH

2.1 Khat quat bai toan nhan dién hinh d4nh va CNN
2.1.1 Bai toan nhén dién hinh dnh
Phan loai hinh anh (Image classification) hay Nhan dang hinh anh (Image
recognition) 1a mot trong nhiing tac vu cua thi gidc may tinh, & do thuat toan xem
x€t va dan nhan cho hinh anh tir mdt tdp danh muc dugc xac dinh va dao tao trudc.
2.1.2 Hoc may, hgc sau va CNN
2.1.2.1 Hoc may

Hoc may hay con goi véi ci tén Tiéng Anh 13 Machine Learning . Tom
Mitchell dua ra mot dinh nghia hién dai va ro rang:

“Mot chuong trinh may tinh dugc cho 1a hoc hoi tir kinh nghiém E ddi véi mot sb
loai nhiém vu T va thudc do hiéu suit P, néu hiéu sut ciia nd & cac nhiém vu trong
T, duoc do béng P, cai thién theo kinh nghiém E.”
2.1.2.2 Hoc sau

e Mang noron nhan tao (Neural Network)

Mang noron nhén tao 1a mot hé théng hoc tap tinh toan sir dung mot mang
1u6i cac chirc nang dé hiéu va dich dau vao cua dit lidu dé thanh dau ra mong muén,
thuong 1a & dang khéc.

e MG hinh tong quat
Kién tric mang Neural Network thuong bao gom 3 kiéu thanh phan chinh:
o -Input layer (16p dau vao): Lép nay nam bén trai cing cia mang, thé hién
cho cac dau vao cia mang.
o -Output layer (16p dau ra): La 16p bén phai cting va n6 thé hién cho nhitng
dau ra ctia mang.
o Hidden layer (16p an): Lép nay nam giira 16p dau vao vao va 16p dau ra né
thé hién cho qua trinh suy luan logic ctia mang.
C4c hinh tron duoc goi 1a node. Mdi node trong hidden layer va output layer :
- Lién két véi tat ca cac node & layer trudc d6 voi cac hé s6 w riéng.
- Mbi node ¢6 1 hé sé bias b riéng.
- Dién ra 2 bude: tinh tong linear va ap dung activation function.
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Hinh 1. M6 hinh mang neural network



2.1.2.3 Mang no ron tich chap (CNN)

Convolutional Neural Network (CNN — Mang noron tich chap) 12 mét kiéu
mang NN truyén thang, trong d6 kién trac chinh gdm nhiéu thanh phan duoc ghép
ndi voi nhau theo cu trac nhiéu ting bao gém: 14y chip (Convolution), ldy gop
(Pooling), kich hoat phi tuyén (Non-Linear Activation) va két ndi day da (Fully-
Connected).
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Hinh 2. M6 hinh mang neural tich chép
e Ly chap (Convolution)
La thao tac dau tién quan trong nhat trong cAu triic cia mang hoc sau CNN.
Phép 13y chap dua trén 1y thuyét xir 1y tin hiéu sd, thuc hién cac xu Iy vé mit toan
hoc tinh 1ay chap dé giup trich xuit duoc nhitng thong tin quan trong tir dir licu.
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Hinh 3. M6 ta lay chap dung b loc kich thudc 5x5
e Kich hoat phi tuyén (Non-Linear Activation)

Ve co ban, 1ay chap 1a mot phép blen d6i tuyén tinh. Néu tit ca cac noron
dugc téng hop boi cac phep bién d6i tuyén tinh thi mot mang noron déu co thé dua
vé dudi dang mot ham tuyén tinh. Khi d6 mang NN s& dua cac bai toan vé hoi qui
logistic (logistic regression). Do d6, sau mdi 16p 1ay chap, ddu ra cta anh xa lay
chap duogc cho qua ham kich hoat phi tuyén.

e Lay gop (Pooling)

Lay gop (pooling) hay con goi subsampling hodc downsampling 1 mot trong
nhitng thanh phﬁn tinh todn chinh trong cau trac CNN. Xét vé mit toan hoc, léy g0p
thuc chat 1a qué trinh tinh toan trén ma tran dau vao trong d6 muyc ti€u dat dugc sau
khi tinh todn 1a giam kich thudc ma tran nhung van 1am noi bat 1én duge dic trung
c6 trong ma tran dau vao. Trong CNN, toan tir pooling duoc thuc hién doc lap trén
mdi kénh mau ciia ma tran anh dau vao. C6 nhiéu toan tir pooling nhu sum-pooling,
max-pooling, L2-pooling song max-pooling thuong duge sir dung. Vé mit ¥ nghia,
max-pooling xac dinh vi tri cho tin hi¢u manh nhat khi ap dung mot loai bd loc.
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Hinh8. Vi du sir dung max-pooling
o K&t néi diy du (Fully-Connected)

La cach két néi cac noron & hai ting v6i nhau trong do6 tang sau két ndi day
du voi cac noron & tang trudc nod. Pay ciing 1a dang két nbi thuong thay o NN.
Trong CNN, tang nay thuong duogc sir dung & cac ting phia cudi cua kién trac mang
két ndi voi dau ra ctia mang. Lép ndy co ban 1a 1dy thong tin dau vao (co thé 1a dau
ra cua I6p 1ay chap hoic kich hoat phi tuyén hoic lay gop) con dau ra 1a vécto N
chiéu véi N 1a sb 16p can phan 16p.

2.2 Mot s6 nghién ctru c6 lién quan
2.2.1 Qua trinh phat trién ciia cac kién tric CNN

e 1998: Yan Lecun lan dau tién sir dung mang tich chap trong tac vu phan loai
chir s6 viét tay va dat hiéu qua cao.

e 2009: Bo dir liéu ImageNet duogc gidi thi€u vao nam 2009 1a mét trong
nhing bo dit liéu tao ra su thay doi trong cong dong computer vision. Ké tir
thoi diém 2010, ImageNet trd thanh tiéu chuan do dac su phat trién cua cac
thudt todn hoc c6 giam sat trong thi gidc may tinh.

e 2012: Mang AlexNet sir dung tich chap CNN lan dau tién vuot qua cac
phuong phép tao dic trung thu cong truyén théng nhu HOG, SHIFT va dat
dd chinh xac céach biét trong cudc thi ImageNet.

2.2.2. Cac mang CNN tiéu biéu

e LeNet-5(1998)

LeNet-5 14 kién trac dau tién ap dung mang tich chap 2 chiéu cua gido su Yan
Lecun, cha dé cta kién trac CNN. Model ban dau kha don gian va chi bao gom 2
convolutional layers + 3 fully-connected layers. Mic du don gian nhung né c6 két
qua t6t hon so voi cac thuat toan machine learning truyén thong khac trong phan
loai chit s6 viét tay nhu SVM, kNN.
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Hinh 4. Kién trac LeNet



e AlexNet (2012)

Y tudng ciia AlexNet dua trén LeNet cuia Yan Lecun va cai tién & cac diém:
-Tang kich thuéc dau vao va dd sau cua mang.
-Str dung cac bo loc (kernel hoic filter) véi kich thuée giam dan qua cac layers dé
phu hop véi kich thudce ctia dac trung chung va dac trung riéng.
-Str dung local normalization dé chudn héa céc layer giup cho qua trinh hoi tu
nhanh hon.
Ngoai ra mang con cai tién trong qua trinh optimizer nhu:

= Lan dau tién st dung activation 1a ReLU (Rectified Linear Unit) thay cho
Sigmoid.

Rel U activation function
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Hinh 5. Ham ReLu ) v
= St dung dropout layer gitip gidm s0 lugng lién két neural va kiém soat
overfitting.

(a) Standard Neural Net (b) After applying dropout.
Hinh 6. Minh hoa phuong phap dropout
= Qua cac layers, kich thudc output giam dan nhung d6 sau ting dan qua
tung kernel.
Mang AlexNet co resolution cua input va sé luong layer 16n hon nén sé luong tham
s6 ctia n6 18n tGi 60 triéu, 16n hon so voi LeNet rat nhiéu.
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Hinh 7.. Kién trac mang AlexNet



o VGG-16 (2014)

Véi VGG-16, quan diém vé mot mang no ron sau hon s& gitip ich cho cai thién
d0 chinh xac ctia md hinh t6t hon. Vé kién tric thi VGG-16 van dit cac dic diém
ctia AlexNet nhung c6 nhitng cai tién.

Bit dau tir VGG-16, mot hinh mAu chung cho cac mang CNN trong céc tic vu
hoc c¢6 giam sét trong xir Iy anh da bat du hinh thanh d6 14 cac mang tré nén sau
hon va sir dung cac block dang [Conv2D*n + Max Pooling].

input

224%224%3

4096 4096 1000

Hinh 8. Kién tric VGG-16

2.3 Hoc chuyén giao

Céac mo hinh néi tiéng, duoc train trén cac dataset 16n (MNIST, CIFAR-100,

ImageNet, ...) va source code ciing nhu céc trong sd(weights) cia model duoc cong

khai cho cong dong. Chiing ta goi nhitng Model di kém Weights nhu vay 1a mot

Pretrained Model. Model méi sir dung mot phan hay toan bo pretrained model nhu

mot phén cua no6 dé hoc mot nhiém vu méi duoge goi la Transfered Model.

Co 2 loai Transfer Learning:

e Feature extractor: Sir dung transfer learning chi dé trich xuat dic trung roi sau
d6 sir dung nhiing vector dic trung 4y vao muc dich khac.

e Fine tuning: Thudng bo di 16p dau ra cudi ciing (output layer) hodc mot phan
cac 1op trude do cua cua ConvNet. Sau d6 thém céc 16p tich chap, 16p gop, 16p
két ndi dﬁy du, 16p dau ra vao sau, tao thanh mot mang CNN moi.

2.4 M hinh kién tric ResNet va ap dung vao bai toin phén loai anh

2.4.1. Giéi thiéu vé ResNet

ResNet la mang CNN ndi bat ¢ ca kich thude mo hinh va do chinh xac déu
16n hon MobileNet. N6 duoc ra mat 1an dau tién vao nam 2015 trong mot bai

b&o Nghién ctru thuc té sAu vé nhan dang hinh anh va rit nhanh chong dat dugc thi

hang dau tién trén ILSVLC 2015. N6 cho phép ban diéu chinh d6 siu ctia md hinh

theo yéu cau ctia minh mot cach linh hoat nhét c6 thé. Vi vay nhiéu loai phién ban
sau ResNet nhu ResNet18, ResNet34, ResNet50, ResNet101, ResNet152

bic diém cu thé nhét trong ResNet la két ndi tat duoc ap dung bén trong mdi
khéi. Nhu vay dé gitp mé hinh giit dugce dic trung tir trude va sau. Do do, ResNet
1a viét tat cua Residual Learning Network.

2.4.2. Batch Normalization

ResNet 1a kién triic dau tién duoc ap dung Batch Normalization bén trong

mdi khdi Residual trén co s rang mé hinh ¢ thé hay bi hién tugng vanishing

gradlent descent khi n6 sau hon. Batch Normalization giip gitr 6n dinh trén déc

xudng va hd trg qua trinh dao tao hoi tu nhanh chéng dén diém tdi vu.


https://arxiv.org/pdf/1512.03385.pdf

Batch Normalization duoc 4p dung trén mdi mini-batch boi standard

normalization N(0,1). Vi du, chung ta ¢ B = X1,X2, ., Xm véi m 12 kich thude
cua mini-batch size.

Tat ca cac mau dir liéu dau vao sé duoc chia ty 1€ lai nhu duoi day:

o~ Xi—l

l

7

Vi cac gia tri B va 9 dugc tinh nhu sau:
m

1 m
n= szi o? :Z(Xi—u}z
i-1

i=1

2.4.3 Két noi tat (Skip Connection)

ResNet co6 khoi tich chap (Convolutional Bock, chinh 1a Conv block trong
hinh) sir dung bd loc kich thudc 3 x 3 giéng véi ciia InceptionNet. Khdi tich chap
bao gém 2 nhanh tich chép trong d6 mot nhanh ap dung tich chap 1 x 1 trude khi
cOng truc tiép vao nhanh con lai.

[ o |
®

Hinh 9. Khoi ResNet thong thuong va khdi ResNet vai tang tich chap 1x1
Khéi xac dinh (Identity block) thi khong ap dung tich chdp 1 X 1 ma cong truc tiép
gia tri cua nhanh d6 vao nhanh con lai.

X
A 4
weight layer
‘F(X) Y relu X
weight layer identity
F(x)+x

Hinh 10. Khéi xac dinh (Identity block)
2.4.4. M0 hinh ResNet50 ap dung vao bai toan
Kién trac Resnet50 ciing giong nhu kién trac RestNet & trén, c6 mot diém
khac biét chinh. So v&i Resnet34, cac két ndi tat dd qua hai 16p nhung bay gid
ching qua ba 16p va ciing cé cac 16p tich chap 1 * 1 duoc thém vao. Diéu nay c6 do
chinh x4c cao hon nhiéu so véi mé hinh ResNet 34 16p. ResNet 50 16p dat duoc
hiéu suit 3,8 ty FLOPS.



256-d
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Hinh 11. Két noi tit qua 3 16p clia ResNet50 so v6i 2 16p clia ResNet34
Kién trac co s¢ cua ResNet50 chi gom cac khoi tich chép va khoi xac dinh.
Ta c0 thé don gian hoa kién triic ctia ResNet-50 nhu hinh bén dudi:

max pool L global
x16

224%224x3

1000

Identity block

Hinh 12. Kién trac tom tat cia mang ResNet50.

Ly do chon lya mo hinh ResNet50 dé su dung vao bai toan nhan dang hinh
anh san pham thuong mai dién tir 13 kién trac duoc st dung phd bién nhat ¢ thoi
diém hién tai. Mic du 1a mot mang rat sau khi c6 s lugng layer lén t61 152 nhung
nhd 4p dung nhitng k¥ thuat két ndi tat dac biét ma da trinh bay & trén nén kich
thude cua ResNet50 chi khoang 26 tri¢u tham s6. Piéu d6 khién cho mé hinh
ResNet50 tro 1én hi€u qua, rat phu hop dé nhan dang hinh anh san pham thuong mai
dién tir v6i s6 loai san phdm can nhan dang 1 10 loai.

Ap dung mo hinh ResNet50 s& 13 phuong phap giai quyét bai toan nhan dang
hinh anh. Két hop cung v6i hoc chuyén giao (transfer learning) di dé cap ¢ trén, ta
chi viéc thay 16p dau ra phan loai méc dinh cia mo6 hinh 1a 1000 bﬁng $6 16p can
phén loai trong tap anh dit liéu. Str dung pretrained model ResNet50 cia ImageNet
dataset. B dir liéu ImageNet duoc gidi thiéu vao nam 2009 1a mét trong nhirng bo
dir liéu tao ra su thay d6i trong cong ddng computer vision. Pay 1a bo dit liéu 16n
nhat so véi cac bo dit lidu timg c6 tir trude dén thoi diém do. Vai kich thude 1én toi
1 triéu anh va phan b déu trén 1000 nhan.

2.5 Két luan chwong I1

Chuong II cta luin vin d3 néu khat quat vé bai toan nhan dang hinh anh.
Lam rd céc khéi niém hoc mdy va cac loai thuat todn cia hoc may va co thé théy
réng bai toan nhan dang hinh anh thu¢c nhém thudt toan phan loai cua hoc may.
Lu4n vin cling d3 viét chi tiét vé hoc siu. Trinh bay cu thé vé& mang no ron tich
chap CNN va thanh phan cy thé ctia mang nay. Néu ra qua trinh phat trién ctia mang



CNN va trinh bay kién trac mot s6 mang tiéu biéu nhu LeNet-5, AlexNet, VGG16.
Trinh bay vé hoc chuyen giao giup tang hiéu qua cho cac mo hinh hoc sau. Luan
van trinh bay cu thé veé klen trac mang duoc sir dung phd bién va rong rdi hién nay
1 ResNet, viét chi tiét vé& cac thanh phan cia mang nay: Batch Normalization, két
ndi tat. Déng thoi trinh bay kién trac mang ResNet50 két hop hoc chuyén giao st
dung pretrained model ResNet50 ctia ImageNet dataset dé phan loai hinh anh.

Tai chwong III duéi ddy s& trinh bay rd hon vé thuc nghiém str dung model
ResNet50 trong nhan dang hinh anh.



CHUONG III: THU'C NGHIEM, PANH GIA VA XAY DUNG HE THONG
NHAN DANG HINH ANH TRONG THUONG MAI PIEN TU

3.1 Dir liéu thir nghiém

Tap anh thir nghiém 13 tip anh cac san pham thuong mai dién tir phd bién
gé)m cac loai mat hang khac nhau. Tap dir liéu gém 10 san phém, thudc 3 loai san
pham: do dién tr, 6 gia dung, dd thoi trang.
Tap anh c6 kich thuéc dung luwong 1a 24.8 MB. Trong d6 gém anh cac san phdm
thuong mai dién tir véi 1182 anh chia vao 2 thu muc train va test. Trong do tap test
chiém 20% tong s6 anh.
3.2 Tién hanh thyc nghiém va két qua
3.2.1 Tién hanh thyc nghiém

Tién hanh dao tao mé hinh ResNet50 cho tap dir liéu hinh anh céc san phém
thuong mai di¢n tir. Pao tao mo hinh qua 100 epochs, véi mdi mot epoch sau khi
training xong thi s& hién ra két qua ham mat mat va do chinh xac cia mé hinh trén
ca tap dao dao (train) va tap kiém tra (val). Diéu nay gifip ta trong qua trinh dao tao
mé hinh ¢6 thé théy dugc do qua trinh hoc cua md hinh va hi€u qua ctia mo6 hinh
sau cac epoch.

M product-classification.ipynb  v¢
Tép Chinhsira Xem Chén Théigianchay Congcu Trogiip Luulan gan dayn

+ Ma + Vanban
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Hinh 13. Cac epochs trong qua trinh dao tao mé hinh
3.2.2. Ket qua thwe nghiém
o K¢t qua du doan cua mdt s6 anh mat hang

° predict( faL; rive/MyDrive/e-commerce-product/e-commerce-product-dat

[[2.7520709e-14 6.1578554e-05 0.0000000e+00 0.0000000e+00 5.3507502e-13
2.7545752e-33 9.9808037e-01 1.6524260e-07 1.8578478e-03 0.0000000+00]]
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thudc loai san pham do dién tir:

— "-1"
’
v

Hinh 14. Két qua nhan dang anh mat hang thudc loai san pham d6 dién tir 1



3.3 Panh gia két qua

3.3.1. Panh gia bing d§ Accuracy
Chung ta s& danh gia két qua thuc nghiém nhan dang cic san pham thuong
mai dién tir baing mo hinh ResNet50 v6i pretrained imagenet bang do danh gia
Accuracy. Do chinh x4dc Accuracy ctia phan loai la s6 lidu tom tat hiéu suit ciia mod
hinh phan loai duéi dang sé du doan dung chia cho tong s6 du doan. M6 hinh cho
dd chinh x4c kha tot: 74.36%
Nhin vao hinh 17 vé bleu dd duong cua training accuracy va test accuracy,
lac dau do chinh x4c tang 1én rat nhanh nhung cang vé sau cang cham. Va qua 100
epochs chung tao thanh mot duong cong.

Training and test accuracy

08

07
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05

04

03

02

= Training accuracy
= Test accuracy

1} 20

40 60

80 100

Hinh 17. Biéu d6 duong d6 chinh xac accrancy qua cac epochs

3.3.2. Panh gia bang Confusion matrix

Dudi day l1a confusion matrix ciia mo hinh nhén dang san pham thuong mai

dién tr trén tap test:

Tue label

Confusion matrix, without normalization
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Hinh 18. Confusion matrix ciia mo hinh trén tap test
Nhin vao confusion matrix & trén ciia c¢6 thé thay duoc cac san pham duoc
nhan dang chinh xac nhét, nhan dang kém chinh xéc nhét, san phém nao hay bi
nhan dang nham thanh san phém nao.

Nhan xét:

e San phém duoc nhan dang tdt nhat 1a Balo véi 24/30 hinh anh Balo
duoc nhan dang chinh xac.



e San phém bi nhan dang kém nhét 1a Bowl v&i 2/26 hinh anh Bowl
dugc nhan dang chinh x4c. Lép Bowl hay bi nhin nham thanh T-shirt
(9/26).

e MOt sb san pham khac ciing cho két qua nhan dang tdt, it bj nham
thanh san pham khéac nhu T-shirt, Pan, Smartphone, Smartwatch,
Water_mains.

e (Céc hinh anh san phém nhan dang sai hay bi nhan nham thanh hai mat
hang T-shirt va Laptop.

3.2.2. Panh gia bé‘ing Precision, Recall, F1-Score
Str dung ham classification report() danh gia mo hinh trén tap test ta s€ théy
dugc cac thong s6 phan loai Precision, Recall. F1-Score cua timg san phim va

Macro-F1 Score, Micro-F1 Score ctia chung 10 san pham. Trong
classification_report() thi Micro-F1 Score s€ dugc ghi la acurancy.

[78] print({classification_report(y_true, y predict, target_names=target names))
precision recall fl-score support
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Hinh 19. Precision, Recall, F1-Score cia m6 hinh trén tap test
Nhan xét:

e San pham c6 F1-Score cao nhat 1 Treefan bang 0.78 véi Precision 13
0.8 va Recall 12 0.76.

e San pham c6 F1-Score thap nhat 1a Bowl bang 0.14 véi Precision 1a 1
va Recall 1a 0.08, chénh 1éch nhau qua 16n. Nhin vao chi s6 nhu vay
c6 thé thay rang cac anh Bowl that su bj nhan nhim thanh anh khéc
kha nhiéu. Tuy nhién Precision = 1 cho théy anh nao dugc nhan dang
1a Bowl thi chic chan dung.

e San pham c6 Recall cao nhat 1 Balo v6i 0.8, khé cao. C6 rat it anh
Balo bi bo s6t nhan nham thanh anh nhan khac.

e (C64/10 san pham c6 F1 Score >0.6 va 5/10 san pham F1-Score > 0.5.

e Macro Precision = 0.6 cho toan b 10 san pham va Macro Precision =
0.51, ta dugc Macro-F1 Score bé‘mg 0.5.

e Macro-F1 Score cta toan bd 10 san pham 13 0.52.

e Nhin chung, md hinh cho cac chi s6 kha 6n.

3.4 Ap dung xay dung hé thong

W
=3~



3.4.1 X4y dung web nhin dang san phim

Tt mo hinh RestNet50 da dugce dao tao ¢ trén, ta xay dung mdt trang web
nhan dang cac hinh anh san pham cua thwong mai dién tr. Cong nghé dé xay dung
ung dung website st dung framework Flask. Ngon ngit 1ap trinh 1a Python va dung
IDE Visual Studio Code dé chay tmg dung.
3.4.2 Tao web voi Plask

Flask 1a mot Web Framework rit nhe ctia Python, d& dang gitip nguodi moi
bét dau hoc Python c6 thé tao ra website nho. Flask ciing d& mé rong dé xay dung
c4c tng dung web phirc tap. Flask c6 nén tang 1a Werkzeg WSGI va Jinja2 va né da
tr& thanh mot trong nhitng Web Framework phd bién nhat cia Python.
3.4.3 Trang web phén loai san pham thwong mai dién tir
Trong trang web phan loai san pham thuong mai dlen tur thi str dung chu yéu 2 API
RESTful 1a GET va POST cua frame work Flask. Muc dich 1a & POST anh truy
van va GET anh két qua tim kiém va cac thong sé lién quan.
3.4.4 Trang web nhin dang sin pham thwong mai dién tir

Sau khi c¢6 giao dién hoan chinh, két hop cing v6i mé hinh RestNet50 d
duoc dao tao ¢ trén. Ta dugc website nhan dang san phﬁm thuong mai di¢n tir co
chtrc nang nhan dién phan loai dugc anh san phém thuong mai dién tor ma nguoi
dung tai anh 1én. Giao dién trang web c6 mot nut “Chon tép” dé upload file anh va
mot nit “Nhan dang” dé nhan dang san pham.

Duéi day 1a giao dién cua trang web nhan dang san pham thuong mai dién
tir. Trang web co giao dién don gian vé bd cuc, dé sir dung cho tit ca moi ngudi.

PHAN LOAI SAN PHAM THUGNG MAI DIEN TU

Chon tép | Khéng <d tép no dugc chon  [EITERESENN

ANH SAN PHAM:
KET QUA:

Tén san pham:

pan

Loai san pham:
5 gia dung

Hinh 1. Web hién thi anh san pham va két qua nhan dang

3.5 Két luan chwong III

Trong chuong nay, luan vin da tién hanh thuc nghiém mé hinh RestNet50
v6i tap dit liéu hinh anh cac san pham thuong mai dién tir. M6 hinh RestNet50 sau
khi dugc dao tao cho d6 chinh xac 74.36% trén tap kiém thir. Xay dung trang web
nhan dang hinh anh san phém thuong mai di¢n tur sir dung mo hinh hoc sau
ResNet50 di duoc huin luyén & trén. Khi anh san pham duoc nguoi dung tai 1én
trang web thi trang web s& hién thi két qua nhan dang san pham va loai san pham
thuong mai dién tur.


https://jinja.palletsprojects.com/en/2.10.x/

KET LUAN

1. Két qua dat dwuoc:

Luan d4 trinh bay chi tiét vé mat khai niém, hinh thirc, dic trung cua
thuong mai dién tir va wu nhuogc diém va tac dong cua no dén doanh
nghiép.

Luéan van néu ra thyc trang cua thuong mai dién tir & nudce ta va trén thé
gioi.

Trinh bay vé ha ting thuong mai dién tir & nudc ta bao gdm vé: phap 1y,
k¥ thuat, thanh toan va bao mat.

Luan van néu khat quat vé bai toan nhan dang hinh anh.

Néu khai niém hoc may va cac loai thuat toan cuia hoc may va da viét chi
tiét vé hoc sau.

Trinh cu thé vé mang no ron tich chap CNN va thanh phan cu thé cua
mang nay. Néu ra qua trinh phat trién cia mang CNN va trinh bay kién
tric mot s6 mang tiéu biéu. Trinh bay vé hoc chuyén giao gitip ting hiéu
qua cho cac mo hinh hoc sau.

Luén vin viét cu thé vé kién tric mang dugc st dung phé bién va rong rai
hién nay la ResNet

Trinh bay kién tric mang ResNet50 két hop hoc chuyén giao str dung
pretrained model ResNet50 ctia ImageNet dataset dé phan loai hinh anh.
Tién hanh dao tao cho mo hinh ResNet50 str dung framework Tensorflow.
M6 hinh ResNet50 sau khi dugc dao tao cho do chinh xac 74.36% trén tap
kiém tht.

Xay dung trang web nhan dién san phém thuong mai di¢n tur sit dung mo
hinh ResNet50 di duoc huin luyén véi tap thir nghiém.

2. Huéng nghién ciru tiép theo:
¢ V61 nhitng két qua trén, hudng nghién ctru tiép theo s€ nghién ctru sau hon

vé cidc mo hinh hoc sdu nhan dang anh kiéu méi, cho két qua chinh xéc
hon. Ung dung nhan dang hinh anh nhiéu hon dé thém tinh nang trong cac
hé thong thuong mai dién tu.



