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MO PAU
1. Ly do chon dé tai

Cung v6i su phat trién bing nd cua internet, cac kénh tim hiéu thong tin, giai

tri, thwong mai dién tir... cing phat trién nhanh chong va manh mé. Gio day, gan nhu
ching ta co thé tim kiém dugc moi thur trén internet, tir tai li€u, sach, truyén, phim,
quan, 40, giay,...
Mbi nguoi, khi co6 mot nhu cau mua ban hoic giai tri, dé thuc hién nguoi do co thé
dén mot dia diém ban hang hoac vui choi, noi d6 c6 nhitng nhan vién co6 thé tu van
vé van dé cia khach hang hodc khach hang co thé thoa thich xem qua nhing san
pham trén ké hang. Hodc ngudi co nhu cau st dung internet dé tim kiém.

Nguoi thich doc sach, cac trang web doc sach Online, mua ban sach s€ 1a dia chi
truy cdp thuong xuyén. Ngudi ding co thé tim kiém ra cudn sach minh mudn doc nhung
c6 thé, c6 nhung cudn sach hay phi ma ho khong biét dén.

Tuong tuy nhu vy, ngudi thich mua sim c6 thé tim kiém nhiing gi minh can
mua trén cac trang ban hang, nhung c6 thé c6 nhitng vat dung khac ma nhit thoi chua
nghi ra hodc chua duge biét dén phu hop véi ho.

Str dung internet chinh 12 mudn mua ban, giam bét khau tim kiém bang tir khoa truyén
théng von kém hiéu qua, tich hop céc tro 1y 4o hd tro nguoi dung str dung da ngdn
ngir trén todn ciu, nang cao trai nghiém mua sam ctia khach hang cho dén nang cao
hiéu quéa cua cac cong cu phan tich du bao. Nhan dang hinh anh san phdm c6 kha
nang gitp cac thuong hiéu phat hién bat ky ngudi ndo chia sé ndi dung hinh anh lién
quan dén san pham cua ho trén cac san thuong mai dién tir du ho khong nhic dén tén
cac thwong hiéu nay, dong thoi cong nghé niy con cho phép tinh ca nhan hoa trong trai
nghiém mua hang. Vi vy, hé théng nhan dang hinh anh trong thuong mai dién tir giai
quyét cac van dé do.

2. Tong quan vé van dé nghién ciru

Trong thoi dai cong ngh¢ nhu hién nay viéc ing dung nhcan dang hinh anh 1a

rat can thiét d6i v6i ngudi str dung cac san thuong mai mai dién tir. Tl trude dén nay,

cung voi su tién bd cua khoa hoc cong nghé, dac bi¢t 1a kha nang xur 1y nhanh cua



phén mém tu dong, rat nhiéu nghién ctu da tién hanh nhéan dang hinh anh ty dong
trén nhiéu méi truong khac nhau - “Sach trang thuong mai dién tir 2018”.,

Trong bai bao ciia Hiranmay Ghosh. tac gia co trinh bay mot cach tiép can dua
trén vi du tim kiém mét san phém cu thé dya trén hinh anh tim ra tinh chat cua san
pham d6. Nguoi dung c6 thé chup anh géi san pham bang dién thoai di dong hodc
webcam va giri dén cac san thuong mai dién tu dé tim thong tin chi tiét vé san pham.
Sau d6 hé thong s tim kiém co so dir liéu hinh anh san phim cho céc tinh ning truc
quan dic biét trén hinh anh truy van dé xac dinh san pham ma ngudi ding mong
mudn. Tir d6 gitp cho nguoi dung thun tién, nhanh chong hon so véi cac cach truyén
thong trong viéc tim kiém trén san thuong mai dién tu.

Hién nay, Amazon Rekognition Custom Labels di giup nguoi dung c6 thé xac
dinh cac ddi twong va canh trong hinh anh cu thé cho nhu cau mua hang cua nguoi
dung. Gan ddy, Amazon d duoc mo rong chirc niang nhan dang hinh anh san pham.
Nguoi dung co thé tim thdy san pham dugc trung bay trong cac bai ding trén mang
xa hoi va san thuong mai dién tr. Amazon da phan loai riéng biét chi tiét nhu cac bod
phan may moc trong day chuyén lip rap hodc phat hién cic san pham trong hinh anh.

3. Muc dich nghién ciru

Pé tai tim hiéu va tmg dung nhan dang hinh anh ciing nhu cach trién khai cong
cu tim kiém hinh 4nh phian mém tu dong dé giam ngudn nhan luc va dam bao chat
luong phan hon véi cong viée tim kiém bang tay.
Muc tiéu chinh cua dé tai 14 mé hinh hoc sau va ung dung cho nhan dang hinh anh
trong thuong mai dién tu dé dat duoc toc doc tim kiém nhanh va chuin xac nhat dé
cho ngudi dung khéng mét nhiéu thoi gian tim kiém san pham.
- Nghién ciru vé cac hé thong nhan dang hinh anh.
- Thtr nghiém, danh giad d6 hi¢u qua cua cac thuat toan.
- Xay dung hé thong nhan dang hinh anh ty dong gidi thi¢u san pham.

4. Poi twong va pham vi nghién ciu
Dé tai nghién ctu 1y thuyét va img dung trong cic san thuong mai dién tir tai

Cuc Thuong mai dién tir va Kinh té sb ( Bo Cong Thuong).



5. Phwong phap nghién ctiru
-Phuong phéap nghién ciru 1y thuyét:
Doc va phan tich tai liéu vé cac phuong phap, thuit toan di timg duoc st dung dé
xay dung hé thong nhan dang hinh anh.
-Phuong phép thuc nghiém:
+ Thtr nghiém va danh gia do hi¢u qua cua céc thuat toan.
+ Xay dung hé théng nhan dang hinh anh trén mot sb san thuong mai dién tu.
T muc ti€u, nhiém vu nghién ctru, ludn van s€ dugc cAu trac véi ba chuong
no1 dung chinh nhu sau:
Chuong 1:Tong quan vé thuong mai dién tir Viét Nam va Thé gi6i
Chuong 2: Gi6i thi€u va nghién ctru CNN cho bai toan nhéan dién hinh anh
Chuong 3: Thuc nghiém, danh gia va xay dung hé théng nhan dang hinh anh trong

thuong mai di¢n tu.



CHUONG I: TONG QUAN VE THUONG MAI PIEN TU
VIET NAM VA THE GIOL

1.1 Giéi thiéu vé thwong mai dién tir
1.1.1 Lich si phdt trién

Su khoi dau cia thuong mai dién tir co thé duoc bat nguén tur nhitng nam 1960,
khi cac doanh nghiép bat dau sir dung EDI dé chia sé tai liéu kinh doanh véi cac cong
ty khac. Nam 1979, Vién Tiéu chuin Quéc gia Hoa Ky di phat trién ASC X12 nhu
mot tiéu chuan chung cho cac doanh nghiép dé chia sé tai liéu thong qua mang dién
tu.

Sau khi s6 lwong nguoi dung ca nhan chia sé tai liéu dién tir v6i nhau ting 1én
vao nhitng nam 1980, su ndi 1én ciia eBay va Amazon trong nhitng nim 1990 di tao
ra mdt cudc cach mang trong nganh thuong mai dién tu. Gio day, nguoi ti€u dung co
thé mua vo sb mit hang truc tuyén, tur cac ctra hang ban hang dién tir, cira hang truyén
thong dién hinh c6 kha niang thuong mai dién ttr. Hién nay, hau hét tat ca cac cong ty
ban 1¢ dang tich hop cac phuong thirc kinh doanh trirc tuyén vao mé hinh kinh doanh
cua ho.

1.1.2 Khai ni¢m

Thuong mai dién tir 1a viéc mua va ban hang hoa va dich vu, hoac chuyén tién
hodc dit liéu, qua mot mang dién tir, chu yéu la internet. Cac giao dich kinh doanh
nay xay ra dudi dang doanh nghiép véi doanh nghi¢p ( B2B ), doanh nghiép véi nguoi
tiéu dung ( B2C ), nguoi tiéu dung vai nguoi tiéu dung hoac nguoi tiéu dung véi
doanh nghiép. Cac thuat ngtr thuong mai di¢n tir va kinh doanh dién tr thuong duogc
st dung thay thé cho nhau.

Hi¢n nay, khai niém thuong mai dién tir cuia WTO Ia chinh xac nhat. “Thuong

mai dién tir (hay thwong mai tryc tuyén) bao gém viéc san xuat, quang céo, ban hang
va phan phéi san pham dugc mua ban va thanh toan trén mang Internet, nhung duoc

giao nhan mot cach hitru hinh, ca cac san pham giao nhan cling nhu nhiing thong tin



s6 hod thong qua mang Internet”. Viéc mua ban hang héa trén Shopee, Lazada, Tiki
hodc qua website thuong mai l1a cac vi du vé thuong mai dién tu ndi bat.

Céc hoat dong thuong mai dién tir chu yéu bao gdm:

« Mua béan va trao doi hang hoa, dich vy truc tuyén
« Mua ban vé truc tuyén
« Thanh toan online
« Chim soc va hd trg khach hang online
1.1.3 Cach thirc hoat dong

Thuong mai dién tr duoc cung cip bdi internet, noi khach hang co thé truy
cap vao mot ctra hang truc tuyén dé duyét qua va dit hang cho cac san pham hoic
dich vu thong qua thiét bi cta riéng ho.

Khi don dit hang duoc dat, trinh duyét web cua khach hang s& giao tiép qua
lai v&i may chu luu trir trang web cira hang tryc tuyén. Dit liéu lién quan dén don dit
hang sau d6 s& duoc chuyén tiép dén mot mdy tinh trung tim dugc goi 1a trinh quan
1y don hang- sau d6 dugc chuyén tiép dén co so dir liéu quan 1y mac ton kho, hé
théng nguoi ban quan 1y thong tin thanh toan (st dung cc tmg dung nhu PayPal) va
may tinh ngan hang - trudc khi quay tro lai nguoi quan 1y don dat hang. Piéu nay
nhim dam bao rang luong hang ton kho trong cira hang va tién cta khach hang c6 du
dé xir Iy don dat hang. Sau khi don hang dugc xac thyc, ngudi quan 1y don hang s&
thong bao dén may chu web cua ctra hang, sau d6 s& hién thi thong bao cho khach
hang rang don hang cta ho di duoc xir 1y thanh coéng. Sau d6, nguoi quan 1y don
hang s€ gui dir liéu don hang dén kho hang hoac bd phan thuc hién dé san phrflm hoac
dich vu duogc gui thanh cong cho khach hang. Tai thoi diém nay, cac san phélm htru
hinh va / hodc k¥ thuat s6 ¢6 thé dugce chuyén dén khach hang, hoic quyén truy cap
vao mét dich vu ¢ thé duoc cép.

Céac nén tang luu trir cac giao dich thuwong mai dién tir c6 thé bao gém cac thi
treong truc tuyén ma ngudi ban chi can ding ky, chang han nhu Amazon.com; phan

mém nhu mot cong cu dich vu (SaaS) cho phép khach hang 'thué' co s ha ting cira



hang truc tuyén; hodc cac cong cu ma ngudn mé dé cac cong ty st dung phat trién
ndi bo dé quan 1y.
1.1.4 Cadc hinh thirc

Thi truong thuong mai dién tir cling dugc phan chia thanh cac hinh thirc khac
nhau phu thudc vao timg d6i twong tham gia cu thé. Hién nay, c¢6 6 loai hinh thuong
mai dién tir co ban nhu sau: Doanh nghiép vé1 Doanh nghiép (B2B), Doanh nghiép
v6oi Khéach hang (B2C), Khéach hang véi Khach hang (C2C), Khach hang véi Doanh
nghiép (C2B), Doanh nghiép vi chinh phu (B2A), Khach hang véi Chinh pha (C2A).

e Doanh nghi€p v&i1 Doanh nghiép (B2B)

bay la hinh thirc thwong mai dién tur dé cap dén viéc trao ddi dién tir cac san phém,
dich vy hodc thong tin gitra cac doanh nghiép chtr khong phai gitra doanh nghiép va
nguoi tidu dung. Vi du bao gdm céc thu muc tryc tuyén va cac trang web trao doi san
pham va ngudn cung tmg cho phép cic doanh nghiép tim kiém céac san pham, dich vu
va thong tin cling nhu bt dau giao dich thong qua cac giao dién mua sim dién ti.

Vao nam 2017, Forrester Research du doan rﬁng thi truong thuong mai dién tr
B2B s& dat 1,1 nghin ty 6 la M§ vao nam 2021, chiém 13% tong doanh s ban hang
B2B trén toan qudc.

e Doanh nghiép v6i Khach hang (B2C)

Hinh thtrc nay 13 mot phan ban 1é ctia thuong mai dién tir trén internet. D6 13 khi
doanh nghiép ban san pham, dich vu hoic théng tin truc tiép cho nguoi tiéu dung.
Thuat ngir ndy phd bién trong thoi ky bung nd dot-com vao cudi nhitng nim 1990,
khi cac nha ban 1¢ va nguoi ban hang hoa truc tuyén 1a mot diéu moi la.

Ngay nay, c6 v sb cira hang va trung tim thuong mai 4o trén internet ban tt ca
cac loai hang tiéu ding. Vi du dugc cong nhan nhiéu nhat vé cac trang web nay 1a
Amazon, cong ty thong tri thi truong B2C.

e Khach hang vdi Khach hang (C2C)

Day 1a mot loai hinh thuong mai dién tir trong d6 ngudi tiéu ding trao doi san

pham, dich vu va thong tin voi nhau truc tuyén. Cac giao dich nay thudong duoc thyuc



hién thong qua mot bén thir ba cung cip nén tang truc tuyén dé thuc hién cac giao
dich.

Déu gi4 truc tuyén va quang cdo di phén loai 13 hai vi du vé nén tang C2C,
v6i eBay va Craigslist 13 hai trong sb cac nén tang nay pho bién nhat. Boi vi eBay 1a
mot doanh nghiép, hinh thirc thuong mai di¢n tir nay con co thé duge goi la C2B2C
- nguoi tieu dung voi nguoi tiéu dung.

e Khach hang vé1 Doanh nghiép (C2B)

Mot loai hinh thuong mai dién tir trong d6 nguoi tiéu ding cung cip san pham va

dich vu cua ho truc tuyén dé cac cong ty dit gia thau va mua. Diéu nay nguoc lai

v6i mo hinh thuong mai truyén thong ciia B2C.

Mot vi du pho bién vé nén tang C2B 1a mét thi truong ban anh mién phi ban quyén,
hinh anh, phuong tién truyén thong va cac yéu t6 thiét ké, chang han nhu iStock. Mot
vi du khac 1a bang cong viéc.

e Doanh nghi€p v&i chinh phu (B2A)

bé cap dén cac giao dich dugc thuc hién truc tuyén gilra cac cong ty va co quan
hanh chinh cong hodc co quan chinh phi. Nhidu nhanh cta chinh pht phu thudc vao
cac dich vu hoac san phém dién tir theo cach nay hay céach khac, dic biét 1a khi lién
quan dén cac van ban phap ly, ) dang ky, an sinh xa hdi, tai chinh va viéc lam. Céc
doanh nghiép c6 thé cung cip nhiing thir ndy dudi dang dién tir. Cac dich vu B2A d3
phat trién ddng ké trong nhimg nam gan day khi dau tu vao cac kha ning cta chinh
phu dién tu.

e Khach hang v4i Chinh phu (C2A)

MGt hinh thire phé bién khéac vé cac giao dich dugc thuc hi¢n truc tuyén gitra
nguoi tieu dung ca nhan va co quan hanh chinh cong hodc co quan chinh phu. Chinh
phit hiém khi mua cac san pham hogc dich vu tir ngudi dan, nhung cac ca nhan thuong
st dung cac phuong tién dién tur trong céc linh vuc sau:

o Gi4o duyc. Pho bién thong tin, ddo tao tir xa / bai giang tryc tuyén, v.v.

o An ninh x4 hoi. Phan phdi thong tin, thanh toan, v.v.

o Cac loai thué. khai thué, thanh toan, v.v.



o Stc khoe. Bat hen, cung cép thong tin vé bénh tét, thanh toan dich vu y té,
V.V.
1.1.5 Ddc trung

Hinh v& dudi diy gdm nhitng dic trung ciia Thuong mai dién tir.

Features of E-Commerce

Ubiquity | —»  Global Reach

Interactivity | — Richnesd

4

Information Density| % Personalisation

o
)

Universal Standards

Hinh 1.1. Pac trung ctia Thuong mai dién tir
Cu thé Thuong mai dién tir c6 cac dic trung nhu sau:

e Pho bién

Thuong mai dién tir 13 pho bién, c6 nghia 13, né ludn ¢ sin & moi noi. N6 gilp
thi trudong ty do khong bi gidi han trong mot khong gian vat 1y va giup ban co thé
mua sdm tr may tinh (ching han nhu mdy tinh dé ban, may tinh xach tay). Két qua
duogc goi 1a khong gian thi truong.

Déi voi nguoi tiéu dung, su phd bién gitp giam chi phi giao dich dé kham pha
san pham trén thi trudng. Nguoi tiéu dung co thé thu thap bat ky thong tin nao bat cir
khi nao va bat ¢t noi nao ho mudn, bat ké vi tri cua ho. Nguoi mua khong con can
thiét phai ton thoi gian va tién bac dé di cho nita. N6i chung, né tiét kiém ning lugng
nhan thirc can thiét dé chuyén doi trong khong gian thi trudng.

e Pham vi tiép cin toan cau

Cong nghé thuong mai dién tir cho phép mot doanh nghiép dé dang tiép can qua
cac ranh gidi dia ly trén trai d4t mot cach thuan tién va hiéu qua hon nhiéu so véi

thuong mai truyén théng. Trén toan cau, cac cong ty dang thu duoc lgi nhuan va két



qua kinh doanh 16n hon bang cach mé rong kinh doanh véi cac giai phap thuong mai
dién tir. Do d6, quy mé thi trudng tiém ning cho cac thuong gia thuong mai dién tir
xap xi quy mo dén sb truc tuyén.

e Tiéu chuin chung

Tiéu chuan chung 14 tiéu chuan dugc chia sé boi tit ca cac qudc gia trén thé
gidi. Day 1a cac tiéu chuan k§ thuit cia Internet dé tién hanh thuong mai dién tir. N6
cung cap cho tat ca kha ning két ndi ¢ cing mot "cap d6" va nd cung cip cac ngoai
tac mang s& mang lai loi ich cho tat ca moi ngudi. Cac tiéu chuan k¥ thuat phd bién
gitip giam chi phi du vao va chi phi tim kiém t6i thiéu.

e Tinh tuwong tac

Cong nghé thuong mai dién tir cho phép giao tiép hai chiéu giita khach hang va
nguoi ban, gitp nd ¢d tinh tuwong tac. No6 chiing t6 1a mdt tinh ndng quan trong cua
cong nghé thuong mai dién tir so véi cac cong nghé thwong mai truyén thong cua thé
ky 20.

e Mat do thong tin

Mat d6 thong tin c6 nghia 13 tong sb lugng va chat lugng cua thong tin ¢6 san trén
Internet cho tat ca ngudi mua va ngudi ban trén thi truong. Internet lam ting mat do
thong tin. Mat do thong tin cung cap thong tin chat lwong t6t hon cho ngudi tiéu ding
va thuong gia. Cong nghé thuong mai dién tir lam tang tinh chinh xac va kip thoi cia
thong tin. Vi du, cira hang flipkart.com c6 nhiéu loai san pham véi gia ca.

e Su phong phu
Sy phong phu d& cap dén mirc d6 phtrc tap va ndi dung cua mot thong diép. Su phong
phu c6 nghia la tat ca cac hoat dong thuong mai va trai nghiém, duoc thuc hi¢n thong
qua nhiéu loai thong diép. Vi du: van ban, hinh anh, video, am thanh, lién két, SMS
(Dich vu tin nhén ngén), V.V.

e Canhéan hoda

Cong nghé thuong mai dién tir mang dén sy c4 nhin hoa. C4 nhan hoa nghia 1a
thiét ké thong diép tiép thi theo timg ca nhan cu thé bang cach tiiy chinh thong diép

d6 theo thong tin ca nhin cua khach hang nhu tén, sé thich va hd so mua hang trude
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day. San phém hodc dich vu c6 thé dugc sira d6i hodc thay ddi theo su lua chon cua
ngudi ding hodc hd so mua trude dy.
1.1.6 Uu va nhwoc diém ciia thwong mai dién tir

< Uu diém:

Loi ich ctua thuong mai dién tir bao gém tinh kha dung 24/24, tde do truy cap, su
san c6 rong ri cua hang hoéa va dich vu cho nguoi tiéu ding, kha ning tiép can dé
dang va pham vi tiép can quéc té.

o Kha dung. Ngoai viéc ngung hoat dong hodc bao tri theo lich trinh, c4c trang
thuong mai dién tir ¢6 sdn 24/7 , cho phép khach truy cap duyét va mua sim
bat ¢l lic ndo. Cac doanh nghiép truyén théng c6 xu hudéng mo ctra trong mot
s6 gio ¢b dinh va tham chi c6 thé dong cira hoan toan vao nhitng ngay nhat
dinh.

o Téc do truy cap. Mic du nhitng ngudi mua sim trong mot ctra hang thuc co
thé bi cham lai boi ddm dong, nhung céac trang web thuong mai dién tir chay
nhanh choéng, diéu nay dugc xac dinh bang viéc can nhéc tinh toan va bang
thong trén ca thiét bi tiéu dung va trang web thuong mai dién tir. Trang san
pham va trang gio hang tai trong vai gidy hodc it hon. Mot giao dich thuong
mai dién tir ¢6 thé bao gdm mot vai ct nhap chudt va mat chua ddy nam phut.

o Tinh kha dung rong rdi. Khau hiéu dau tién ctia Amazon 1 "Hiéu sach 16n nhat
Trai dat." Ho c6 thé dua ra yéu cau nay boi vi ho 1a mot trang web thuong mai
dién tir chtr khong phai mot cira hang thyc phai dé timg cudn sach trén ké cia
n6. Thuong mai dién tir cho phép cac thuong hiéu cung cap nhiéu loai san
pham, sau d6 dugc van chuyén tir kho hang sau khi mua hang. Khach hang c6
thé thanh cong hon trong viéc tim kiém nhiing gi ho muén.

o Kha ning tiép can d& dang. Khach hang mua sim tai mot ctra hang thuc c6 thé
gip kho khian trong viéc xac dinh 16i di ndo cia mot san pham cuy thé. Trong
thuong mai dién ttr, khach truy cip c6 thé duyét qua cac trang danh muc san
pham va str dung tinh ning tim kiém trén trang web dé tim san pham ngay lap

turc.
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o Tiép can qudc té. Cac doanh nghiép truyén théng ban hang cho nhitng khach
hang ghé tham ctra hang ctia ho. Vi thuong mai dién tir, doanh nghiép co thé
ban cho bat ky khach hang nao c6 thé truy cip web. Thuong mai dién tir co
tiém nang mé rong co s& khach hang ciia doanh nghiép

o Chi phi thip hon. C4c doanh nghiép thuong mai dién tir thudng tranh duoc chi
phi lién quan dén cac ctra hang thuc, ching han nhu tién thué, hang ton kho va
nhan vién thu ngan, mic du ho c6 thé phai chiu chi phi van chuyén va kho
hang

oC4 nhan hoa va dé xuat san pham. Céc trang thuong mai dién tir c¢6 thé theo
doi lich st duyét, tim kiém va mua hang cua khach. Ho co thé sir dung dir li¢u
nay dé dua ra cac dé xuit san pham hiru ich va dugc ca nhan héa, dong thoi
c6 duogc thong tin chi tiét co gia tri vé thi truong muc ti€u. Vi du bao g@)m cac
phan cia trang san pham Amazon c6 nhin "Thudng duoc mua cling nhau" va
"Khach hang da xem mat hang nay cling da xem".
% Nhuoe diém:

o Dich vu khéach hang han ché. Néu khach hang co thic mic hodc van dé trong cura
hang thuc, ho ¢ thé gip nhan vién ban hang, thu ngan hoic quan 1y ctra hang dé
duogc tro giup. Trong cura hang thuong mai dién tir, dich vu khach hang c6 thé bi
han ché: Trang web chi c6 thé cung cip hd trg vao nhitng gid nhat dinh trong
ngay hodc cudc goi dén so dién thoai dich vu khach hang c6 thé khién khach hang
phéi cho doi.

o Khong thé cham hodc nhin. Mic du hinh anh trén trang web c6 thé mang lai cam
nhan t6t vé san phém, nhung né khéc véi vige trai nghiém san phém do6 mot cach
"truc tiép", chrflng han nhu phat nhac trén loa, danh gia chét lugng hinh anh cua
tivi hodc mic thir 40 so mi hodc vay. Thuong mai dién tir c6 thé khién nguoi tiéu
dung nhan dugc céc san phém khéac véi mong doi cua ho, dan dén loi nhuan.
Trong mdt s6 truong hop, khach hang phai chiu ganh ning vé chi phi van chuyén

mat hang bi trd lai cho nha bén 1¢.
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o Thoi gian cho doi. Néu khach hang nhin thiy mot mén dé ma ho thich trong cira
hang, khach hang s& tra tién cho mén d6 d6 va sau d6 sé vé nha vi mén do do.
Véi thuong mai dién tir, c6 mét thoi gian cho doi dé san phélm duoc chuyén dén
dia chi cua khach hang. Mdc du thoi han giao hang dang giam vi viéc giao hang
vao ngay hom sau hién kha phd bién, nhung né khéng phai 13 tirc thoi.

1.1.7 Lgi ich thwong mai di¢n tir dén doanh nghiép
e RA0 can nhip canh thip

Trong thé gidi ngay nay, cac cong ty 16n va nho déu cé co hoi thanh 1ap va
tién hanh kinh doanh trén Internet. Chi phi truy cap Internet cta cac cong ty la rat
nho (R4t nho) vi ho khdng can mit bang cho thué. Tat ca cac hoat dong kinh doanh
trén Internet 1 o c6 nghia 1a khdng can so lugng 16n nhan vién dé tién hanh kinh
doanh.

e Ting Thi phan Tiém ning:

Céc doanh nghiép dang ting thi phan cta ho bang cach kich hoat internet kinh
doanh cua ho. Cac doanh nghiép truc tuyén dugc tiép can bat ky lUc nao véi thi
truong qudc té.

e Quing c4o véi chi phi thap

Internet cung cap quang cao véi chi phi thap hon so véi quang céo trén bao
chi hodc truyén hinh. Trong thé gidi ngay nay, Internet da tro thanh phuong tién
quang CA0 ré tién duoc cac cong ty sir dung cho thuong mai. Cac phuong phép
quang cao khac nhau la: e-mail, biéu ngir, cira sd bat I&n, video va &m thanh hap
dan, v.v.

e Loi ich chién hroc:

Kinh doanh hd tro thwong mai dién tir 6 nhiéu loi ich chién luoc vi ching:
o Giam chi phi chuan bi thu, chuan bi tai liéu va nhap dit liéu.

o Dé dang tim ra 1.

o Giam chi phi goi qua dién thoai.

o Giam thoi gian giao hang va chi phi lao dong.

o Giam chi phi quan ly va nhap di liéu.
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e Pham vi tiép cin toan cau:

Doanh nghiép hd trg thwong mai dién tir ¢6 kha ning tiép can toan cau voi chi phi
thap. Ho c6 thé giri tin nhan trén toan thé gisi bat ctr IGc ndo. Vi cac doanh nghiép
trye tuyén dugc tiép can trén toan cau nén thuong mai dién tir gilp thu hit nguoi tiéu
dung va khach hang doanh nghiép méi tir moi noi trén thé gisi.

1.2 Thuc trang thwong mai dién tir trén thé gisi va Viét Nam
1.2.1 Thwong mai dién tir toan cau.

Trong thap ky qua, viéc sit dung rong rii cac nén tang thuong mai dién tir nhu
Amazon va eBay di gop phan vao sy ting truong dang ké trong linh vuc ban 1¢ truc
tuyén. Nam 2007, thuong mai dién t chiém 5,1% téng muc ban 1é; nam 2019,
thuong mai dién tu chiém 16,0%. Su phat trién vuot bac nay dan dén mot xu thé hién
nay d6 1a thuong mai dién tir toan cau

Dau tién thuong mai dién tir toan cau 1 viéc ban cac san phém hoac dich vu xuyén
bién gidi dia chinh tri tir qudc gia xuat xir ciia mot cong ty, thuong duoc dinh nghia
1a vi tri thanh 1ap hodc két hop cua cong ty. San pham hodc dich vu dugc ban vao cac
thi truong khong phai ban dia thong qua ban hang va tiép thi truc tuyén.

Dit liéu tich Iy du doan doanh ) thuong mai dién tir trén toan thé gioitang 16,8%
trong khoang thoi gian dugc theo ddi gan day nhat.

Nhiing loi thé ctia thuong mai dién tir qudc té 1a:

« M0 rong ra thi trudng nude ngoai dé dang hon

« San pham phu hop véi thi trudng d& tim hon

« Chu ky ban hang B2B ngéan hon

« Xay dyng nhanh hon su hién dién qudc té

o Gidm rao can gia nhép

Nhu Harvard Business Review di viét: “Céc nha lanh dao doanh nghiép dang cd
ging thich nghi v6i mot thé gidi ma it ngudi c6 thé twong tuong duoc chi mot nim
trudc. Huyén thoai vé mot thé gidi khong bién gidi da sup do. Cac try cot truyén
thong cua thi trudong mé - Hoa Ky va Anh - dang lung lay, va Trung Quéc dang tur

dinh vi minh 1a nguoi bao v¢ virng chac nhat cua toan cau héa. " toan cau.


https://www.emarketer.com/content/global-ecommerce-forecast-2021
https://www.shopify.com/plus/solutions/international-ecommerce
https://hbr.org/2017/07/globalization-in-the-age-of-trump
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e Thi trwong thwong mai di¢n tir toan cau
Thi trudng thuong mai dién tir toan cau du kién dat tong trj gia 5,55 nghin ty
d6 la vao nam 2022. Con sb d6 dugc wdc tinh sé tang trong vai nam t6i, cho thay
thuong mai dién tir khong bién gidi dang tré thanh mot Iua chon c¢6 1gi cho cac nha
ban 1é truc tuyén.
Hai nam trude, chi c6 17,8% doanh sé dugce thue hién tir mua hang truc tuyén.
Con s nay du kién s& dat 21% vao nam 2022, tang 17,9% thi phﬁn thuong mai di¢n
tr trong vong hai ndm. Tang truong du kién s& tiép tuc, dat 24,5% vao nam 2025, tirc
1a ting 6,7 diém phan trdm chi trong vong 5 nam.

e Ting trudong doanh sd thuong mai dién tir toan cau

Va0 nam 2023, v6i cac trang web thuong mai dién tir chiém 22,3% tong doanh
s6 ban 1&. Mic du ban 1& di c6 mot nam khé khin vao nam 2020, nhung moi thi
truong qudc gia duoc eMarketer bao phi déu chimg kién murc ting trudong thuong
mai dién tir hai con s6. Xu huong tiép tuc:

o My Latinh dat 85 ty USD doanh thu tir thwvong mai dién tr vao ndm 2021, tang
25% so v6i 68 ty USD vao nam 2020.

o Thi truong thuong mai dién ti An Do du kién s8 tang Ién 111,4 ty d6 la vao
nam 2025, tang tir 46,2 ty d6 la vao ndm 2020.

o Nga, Anh va Philippines d3 ching kién muc ting trudng doanh sd thuong mai
dién t&r hon 20% vao nam 2021.

o Trung Qubc tiép tuc dan dau thi truong thuong mai dién tir toan cau, chiém
52,1% téng doanh sb thuong mai dién tr ban 1€ trén toan thé gio1, voi téng
doanh s6 ban hang truc tuyén chi hon 2 nghin ty d6 la vao nam 2021. Nudc nay
cling c6 nhiéu ngudi mua k¥ thuat sb nhat thé gidi, 824,5 triéu ngudi, chiém
38,5% tong sb toan cau.

o Thi truong thuwong mai dién tir cia My dugc du bédo s€ dat hon 875 ty USD vao
niam 2022, hon mét phan ba so v&i thi truong ctua Trung Qubc. Sau Trung Quéc

va My, thi truong thuong mai dién tir 16n thir ba 1a Vuong qudc Anh, chiém
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4,8% thi phan thuong mai dién tir ban 1¢. Tiép theo 1a Vuong qudc Anh (3%)
va Han Qudc (2,5%).
Nam thi trudong thuong mai dién tir hang dau khong thay ddi ké tir nim 2018. Xu
hudng tir eMarketer cho thay nhiing thi truong nay sé & trong top nam cho dén nam
2025.

Casey Armstrong, CMO tai thuong hi¢u thuc hién thuwong mai dién tu
ShipBob, cho biét thém, “Mic du tap trung nhiéu vio cac trung tim thuong mai dién
tir trén khap Hoa Ky va Canada, nhung c6 rat nhiéu diéu dé hoc hoi tir nhitng ngudi
choi qubc té 16n khac, nhitng nguoi dang ching kién téc do phat trién tham chi con
nhanh hon trong thuong mai dién tur

Ong cho biét thém, “Ngudi ban co thé thay doi noi ho ban dura trén dir liéu nay
va nhu ciu vé thuong mai dién tir tir cac qudc gia nay. Tai ShipBob, d6 1a 1y do tai
sao chiing t6i dd m& céac trung tam thuc hién & Canada va Vuong qudc Anh va sap
md& mot trung tim khac & Uc”

1.2.2 Thuec trang phdt trién thwong mai dién tir tai Viét Nam

La mot trong nhitng nén kinh té Internet phét trién nhanh nhat trong khu vuc
Pong Nam A, gia tri thi truong thuong mai dién tir cia Viét Nam duoc du bao sé dat
39 ty d6 la My vao nam 2025, dung thtr hai chi sau Indonesia. Tai Viét Nam, dan sb
k§ thuat s6 hién nay va muac do thAm nhép internet ngay cang ting tao diéu kién thich
hop cho cac doanh nghiép thuong mai dién tir phat trién manh m&. Do do, ty trong
thuong mai dién tir trong tong doanh thu ban 1¢ trong nuée dang ting nhanh trong khi
céc kénh tryc tuyén da vuot qua cac kénh ban 1¢ hién dai vé mirc tang trudng trong
thi truong FMCG.

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

Thi truong thuong mai dién tir cua Viét Nam, tri gia 208,962 ty dff)ng (9ty do
la M¥) vao nam 2019, kém 1 chit so véi cac thi trudng phat trién hon trong bao cdo
cua ching t61. Tuy nhién, né ty hao c6 mot trong nhitng dy doan tang truéng cao hon
trong nghién ctru ctia chiing t6i, khi mot qudc gia gdm nhirng ngudi tiéu dung tré tudi

ngay cang chuyén sang cac phuong phap k¥ thuat sé dé mua sam.


https://www.statista.com/statistics/647645/southeast-asia-ecommerce-market-size-country/
https://www.statista.com/statistics/1006835/e-commerce-share-of-retail-sales-in-vietnam/
https://www.statista.com/statistics/1006835/e-commerce-share-of-retail-sales-in-vietnam/
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Hién tai, thuong mai dién tir chiém 6% téng doanh sb ban 1¢ & Viét Nam va
60% dan sd van chua thuc hién giao dich mua hang truc tuyén dau tién. Tuy nhién,
viéc ap dung thuong mai dién tir ngay cang ting duoc hd tro béi mot thé hé sip t6i
ctia nhitng ngudi ban dja k¥ thuat sd bit dau kiém tién va tiéu tién — 37,9% dan sb
tir 24 tudi trd xudng.

Mang xa hoi 1a mét cach chinh dé tiép can nhoém nguoi tiéu dung Viét Nam
tiép theo nay, vdi 66% nguodi mua sim truc tuyén di s dung Facebook dé mua cac
mat hang. 5 Véi dan s6 97,4 triéu nguodi, udc tinh ca nudc s€ cd khoang 50,9 tri¢u
nguoi dung mang xa hoi vao nam 2021, so véi 43,8 tri¢u nam 2017. Poi voi cong
dan tir 16 dén 64 tudi, 90% sir dung Facebook, voi Ung dung trd chuyén YouTube
va Zalo trong nuée ciing rat pho bién.

Céc thi trudng dién tr qudc té nhu Shopee cuia Singapore va Lazada thudc s
hitu ciia Alibaba hién dang giir vi tri hang dau trong thi truong thuong mai dién tir
Viét Nam. Trong khi d6, ngay cang c6 nhiéu trang thuong mai dién tir Viét Nam
dang ky moi, dic biét 1a hinh thirc cho dién tr. Thuong hiéu dia phwong Thé Gidi
Di Pong ndi 1én nhu mot trong nhimng trang thuong mai dién tr phd biénnhét trong
nhitng nim gan day, chuyén vé dién tir tiéu dung va thiét bi CNTT. Nhin chung,
doanh thu gitta doanh nghiép véi nguoi tiéu dung (B2C) cua linh vyuc thuong mai
dién tur da tdng tor dudi mdt ty do la My vao ndm 2012 1én khoang 12 ty d6 la My
vao nam 2020.

e Nhu ciu mua sim truc tuyén ciia ngudi Viét

Linh vuc du lich, di chuyén va luu tra tirng chiém chi tiéu cho thuong mai dién
tr 16n nhét trong s6 nhitng ngudi st dung Internet tai Viét Nam trude dai dich
COVID-19. Tuy nhién, linh vuc nay da ghi nhan muac gidm 45% trong chi tiu tiéu
dung vao nam 2020 do tac dong cua dai dich COVID-19 ddi véi nganh du lich va li
hanh. Déng thoi, cac danh muc thuong mai dién tir hang tiéu dung khaccd muc tang
trudng dang ké, véi cac san pham thuc pham va do6 udng coé mirc ting chi tiéu tiéu
ding cao nhat. Trong thoi ky dai dich, ngdy cang nhiéu ngudi tiéu dung Viét Nam

san sang mua sam tryc tuyén cac nhu yéu pham va san pham tuoi song. Két qua 1a,


https://www.statista.com/statistics/1007105/vietnam-leading-domestic-b2c-ecommerce-sites/
https://www.statista.com/statistics/259775/b2c-e-commerce-revenue-in-vietnam/
https://www.statista.com/statistics/259775/b2c-e-commerce-revenue-in-vietnam/
https://www.statista.com/statistics/1296967/vietnam-online-travel-and-tourism-spend-by-category/
https://www.statista.com/statistics/1112153/vietnam-e-commerce-spend-growth-by-category/
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mua sim hang tap hoa truc tuyén di c6 muc ting trudng st dung cao nhat so véi cac
ctra hang bén 1é truyén thong. Thoi quen mai va nhanh chong duoc ap dung nay duoc
ky vong s& duy tri ngay ca sau dai dich, cho thiy linh vuc thuong mai dién tir dang
tiép tuc mo rong trong nude.
e Trién vong thwong mai dién tir: tién mit so véi thanh toan ky thuit sé

So v6i cac nuée lang giéng Pong Nam A, Viét Nam 1a mot qudc gia phy thude
nhiéu vao tién mat . Khi n6i dén mua sim truc tuyén, tién mat khi nhan hang van la
phuong thirc thanh toan pho bién nhat ciia ngudi Viét Nam. Mic du muc do pho bién
ctia phuong thirc nay da giam nhe, nhung né van vuot qua thanh toan khong dung
tién mat vé mirc do sir dung vao nim 2020 vi né giam thiéu rii ro cho ngudi mua saim
truc tuyén. Trong s tat ca cac lwa chon thanh toan khong dung tién mit, vi dién tir da
va dang dat duoc strc hat trong vai nim gan day, theo dé xuét cta sd luong nguoi
ding va nha cung cip ngay cang ting, ciing nhu y dinh sit dung trong tuong lai cao
ciia ngudi Viét Nam. V6i su phat trién khong nging cta linh vuc fintech tai Viét
Nam, thanh toan khong ding tién mit dang dan trd thanh phuong thiic thanh toan
phd bién cho nhiéu ngudi dung thuong mai dién tir hon nita trong tuwong lai.
1.3 Ha tang thwong mai dién tir & Viét Nam hién nay
1.3.1 Co 56 ha ting phdp Iy

Thuong mai dién tr chiu sy diéu chinh cua Nghi dinh 52/2013/ND-CP ban
hanh nam 2013. B6 Cong Thuong (MOIT) la co quan quéan 1y cac hoat dong Thuong
mai dién tu. Vao thang 9 nam 2020, B Cong Thuong da ban hanh Nghi dinh
85/2021/ND-CP sira doi bd sung Nghi dinh 52. Tai Nghi dinh 85 c6 mot sb thay ddi
dang ké duogc dé xuét, bao gém mot vé hoat dong Thuong mai dién tu trén co sé cung
cap xuyén bién gigi. Cu thé, dy thao thir hai quy dinh rang cac don vi nudc ngoai
thiét 1ap trang web voi mién Viét Nam hodc thiét lap trang web thuong mai dién tir
c6 giao dich / khéch truy cap / dat hang tir Viét Nam, phai:
(@) bang ky / thong bao cac hoat dong thuong mai dién tir cuia ho theo quy dinh ctia
phép luat Viét Nam,


https://www.statista.com/statistics/1256181/sea-most-preferred-payment-methods-by-country/
https://www.statista.com/statistics/1256181/sea-most-preferred-payment-methods-by-country/
https://www.statista.com/topics/8647/e-wallets-in-vietnam/
https://www.statista.com/topics/7840/fintech-in-vietnam/
https://www.statista.com/topics/7840/fintech-in-vietnam/
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(b) Pam bao tuan thu cac quy dinh vé bao vé quyén loi ngudi tiéu dung va chiu trach
nhiém vé chét lugng san phém / hang hoa do van phong dai dién hoac dai dién dugc
iy quyén ctia minh phan phdi qua website, va

(c) Bao cao dinh ky vé cac hoat dong ctuia minh, cling nhu cac nghia vy khac dé ngan
chan cac giao dich vi pham phap luat Viét Nam.

Theo Nghi dinh 52/2013 / ND-CP c¢6 hiéu luc tir ngay 01 thang 7 nam 2013,
khong duoc loi dung thuong mai dién tir dé kinh doanh hang gia, budn ban hang hoa,
cung cap dich vu xdm pham quyén s& hitu tri tué , kinh doanh hang héa, cung tng
dich vu trong danh muc hang hoa, dich vu cAm kinh doanh. Tén mién cling dugc bao
v¢€ theo luat nay. Thanh tra B0 Cong Thuong, Cuc Quan 1y thi truong, Thanh tra S&
Cong Thuong va cac co quan nha nudc khac co quyén xir phat vi pham hanh chinh
trong linh vuc thuwong mai dién tir theo trach nhiém ctia minh quy dinh tai Luat Xt ly
vi pham hanh chinh va tai li¢u lién quan.

1.3.2 Co 56 ha ting ky thudt

Hé thong két cu ha tang cho phat trién kinh té s6 & Viét Nam trong thoi gian
qua duoc tip trung dau tu xay dung, ngdy cang dong b, hién dai, cu thé 1a ha tang
cong nghé thong tin, vién thong qudc gia dugc phat trién manh, phit séng rong khap.
DPén nam 2020 ha tang vién thong qudc gia di phu rong khip toan qudc, ké ca & nhitng
vung sau, vung xa, bién gioi, hai ddo vdi hon 800.000 km cap quang va céc tram thu
phat séng. Chét luong ha ting cong nghé thong tin, vién théng ngdy cang duoc ning
cao. Hé thong bang théng rong dugc phat trién manh. Chi s Internet toan dién Viét
Nam niam 2018 dimg thir 43 trong tong s6 86 qudc gia, thir hang cao hon mét s6 nudc
trong khu vuc (Indonexia dimg tht 49, Philippin ding thir 54); toc do tai trung binh
nam 2018 dat trén 6,9Mbps, ding thit 75 trén tong sd 200 qubc gia duoc xép hang
(cao hon Indonxia & mtrc 5,8 Mbps, Philipin & muc 5,2 Mbps). S5 thué bao bang rong
¢ dinh dat hon 13,58 triéu, trong d6 hon 12 tri€u thué bao sur dung cap quang FTTx,
tdc d6 truy nhap hon 10Mbps. Tong bang thong qudc té dat hon 8,1Tbps v6i 06 tuyén

cap quang bién két noi di quoc té. Gid cudc dich vu Internet Viét Nam & muc vira
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phai, cudce dich vu internet bang thong rong ¢ dinh tai Viét Nam & muc thép nhét
trong khu vuc chau A Thai Binh Duong (quy ddi theo sirc mua twong duong)

Mang di dong & Viét Nam phat trién manh, ty 1€ phu song dat 99,7%. H¢
théng mang di dong 3G, 4G da dugc phi soéng rong khiap. Mang di dong 5G ciing da
dugc cip phép thir nghiém va thanh cong bude dau. S luong cac thué bao ting véi
tde do rat cao 30-40% nam, dén nay da c¢6 hon 100 triéu thué bao di¢n thoai ¢ dinh
va di dong, hang chuc tri¢u thu€ bao Internet. Ty 1€ nguoi st dung Internet & Viét
Nam di vuot muc trung binh ciia khu vuc va thé giéi (Nam 2016 c6 46,55% déan sd
Viét Nam truy cdp Internet; ndm 2018 c6 64 tri¢u nguoi ¢ Viét Nam st dung Internet)

Viét Nam ciing timg budc phat trién cong nghé vé tinh. Pén dau nam 2019,
Viét Nam da phong mot s6 vé tinh, trong d6 c6 v¢ tinh nham muc dich cung cép
Internet cho vung sau, vung xa.

1.3.3 Co ' sé ha ting thanh todn

Viét Nam 14 thi truong tiém niang do c6 muc do phu séng internet cao trong
khi chi phi sit dung internet thap, dong thoi ty 16 ngudi dan st dung céc thiét bi thong
minh tang nhanh chéng.

Ké tir khi dich bénh bung phat, thoi quen mua sam va thanh toan ctia nguoi
tiéu dung Viét Nam da thay doi dang ké khi ngudi dan mong mudn c6 nhimng trai
nghi¢ém mua sam an toan, tién loi hon, tranh céc rui ro trong giao dich va mat mat tai
san. Theo thong ké ctia Visa ndm 2020, nguoi Viét Nam danh trung binh 3,1 gio mdi
ngay dé dung cac tng dung truc tuyén, nhung trong thoi gian xa cach xa hoi, con sb
do6 di tang vot 1én 4,2 gio mot ngay vao luc cao diém.

Hinh thtc thanh toan dién tir phd bién tai Viét Nam:
e Thanh toan dién tir bang thé ngan hang

Hinh thirc thanh toan nay 1a hinh thirc dién tir dau tién va dic trung nhat trong
thi truong thanh toan dién tir. Ty 1¢é thanh toan bang hinh thirc nay hién nay chiém
90% trong tong ty 1é thanh toan dién tir.

e Thanh toan qua cong thanh toan
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Hinh thirc thanh toan nay phan 16n thudng xuit hién & cac trang thuong mai
dién tu. Nguoi tiéu dung chon hinh thirc phu hop va thao tac theo cac budc hudng
dan dé hoan thanh giao dich.

e Thanh toan bang vi dién tr

Theo théng ké, 85% nguoi tiéu dung Viét Nam s¢ hitu it nhat mot vi dién tir
hodc Uig dung thanh toan, trong dé hon 42% nguoi tiéu dung st dung thanh toan
thong qua thiét bi di dong. Hau hét cac vi dién tir déu lién két voi tai khoan ngin
hang, cac ung dung thuong mai dién tir && mé rong hé sinh thai khach hang va gia
tang trai nghiém nguoi dung.

e Thanh toan bang di dong

Ngay 9/3/2021, Thii tuéng Chinh phu ky Quyét dinh 316/QD-TTg vé phé
duyét trién khai thi diém dung tai khoan vién thong (Mobile) dé thanh toan cho hang
hoéa dich vu. Hinh thitc Mobile Money hudng t&i ddi tugng khach hang 1 nguoi dan
viing sdu, ving Xa chua cé tai khoan ngin hang hodc ha tang internet phat trién.
Mobile Money cung cap dich vu thanh todn cho khach hang théng qua tai khoan lién
két v6i sb dién thoai ctia nguoi dung va duoc quan 1y bai cong ty cung cip dich vu

vién thong 1a Tap doan Viettel.

Thanh toan dién ti

bang thé ngan hang o
Thanh toan

béng vi dién ti

Thanh toan qua
Thanh toan

c6ng thanh toan .
bang di dong

Hinh 1.2. Bén hinh thirc thanh toan dién tir phd bién tai Viét Nam
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1.3.4 Bdo mdt trong thwong mai dién tir
e St dung HTTPS
Giao thirc truyén siéu vin ban Bao mét (HTTPS) 1a su két hop cua Giao thic
truyén siéu van ban (HTTP) véi giao thirc Lop cong bao mat (SSL) / Bao mat 16p
truyén tai (TLS). TLS 1a mot giao thic xac thuc va bao mét duoc trién khai rong
rdi trong cac trinh duyét va may chit Web. SSL hoat dong bang cach st dung khoa
cong khai dé ma hoa dir liéu dugc truyén qua két ndi SSL. Hau hét cac trinh duyét
Web déu hd trg SSL. N6 cho phép ban giao tiép an toan voi may chii web.
Pong thoi, ching chi SSL ciia HTTPS con c¢6 nhiing ich loi 1on déi voi mot
website TMDT:
-Hién khoa xanh bao mat, gitp tang su tin tudng cia nguoi dung.
-C6 lgi cho SEO.
-Khong bi trinh duyét (Chrome, Firefox, Safari) chan vi thiéu bao mat.
e Bado mat server va Admin panel
Néu so hitu server riéng, viéc ap dung cac bién phap end-point security (bao
mat tai diém cuéi) 1a can thiét cho moi web TMDT. Ngoai ra, cac quan tri vién
website can co kién thirc dé tu bao vé tai khoan Admin cia minh bang cach:
-Dit mat khau kho, thay d6i mat khau dinh ky
-Cén trong voi nhitg phan mém, dudng link, email khong tin cay.
-Phéan quyén tai khoan 3 rang.
-bat canh bao khi c6 dia chi IP la dang nhap vao Admin panel.
e Bao mat hé¢ théng thanh toan
Cong thanh toan 1a mot muyc tiéu hap dan cia tin tic, vi né chtra théng tin giao
dich ctia nguoi ding va website TMPT, dic biét 1a thong tin thé tin dung. Pé bao
mat cong thanh toan, doanh nghiép can tuan thu tbi thiéu cac chuan sau:
-Tich hop chitng chi SSL ma héa thong tin truyén tai
-Chuan bao mat PCI DSS
-Mat khau OTP
-Ma hoa MD5 128 bit
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-Co ché luu token ctia ngudi dung

-Khong luu gilt thong tin thé cua nguoi dung.

e Sir dung phan mém diét virus va Malware (End-point security)

St dung tuong lira — Web Céc giai phap bao mat tai diém cudi (end-point
security) 13 can thiét danh cho doanh nghiép thwong mai dién tir. Khong chii doanh
nghiép nao mudn cong ty minh bi nhidm virus, ma doc tong tién, spyware hay
trojan. Vay nén moi may tinh lam viéc can trang bi mat phén mém diét malware
that hiéu qua. Mot vai phan mém hiéu qua, don gian nhu Bitdefender, Windows
Defender, Malwarebytes s& 13 tmg vién tiém nang. Application Firewall
e Chung chi SSL nang cao (EV SSL)

Céc website thuong mai dién tir 16n nén su dung EV SSL thay vi chiing chi
SSL thong thuong. Méc du tinh ndng bdo mat cua 2 loai ching chi SSL nay la
nhu nhau. Nhung viéc s& hitu EV SSL s€ gitp website TMDT tranh viéc bi gia
mao Phishing, tir d6 bao vé ngudi tiéu dung t6t hon.

e Plugin bdo mat danh cho TMDT

bay la mot gidi phap voi cac doanh nghiép thuwong mai dién tir quy mo nho,
viéc str dung cac plugin bao mat cho website s& gitip tiét kiém chi phi hon so véi
cac giai phap tén kém khac. Mot vai plugin bao mat e-commerce phd bién:
iThemes Security, Succuri, Astra.

1.4 Ung dung md hinh hoc sau vao bai toan nhan dang hinh anh trong
thwong mai dién tir

Vi su phat trién manh mé cua Thuong mai dién tor nhu da noi ¢ trén, déng
nghia véi viéc cac mit hang san pham dugc bay ban trén cac trang thuong mai
dién tir ngdy cang nhiéu. Gid day tir cac thiét bi dién tir c6 gia tri 16n nhu laptop,
dién thoai théng minh, déng hd théng minh, may tinh bang, ...cho dén cac mit
hang gia nho nhdt nhu moc chia khoa, nhan vo, tﬁy, but,... déu duge rao ban
online. S6 lugng va chiing loai nhiéu nhu vy thi viéc nhan dang cc san pham 1a
rat can thiét. Pidu nay phuc vu cho viéc tim kiém, goi y san pham cho khach hang.
Khi khach hang dang tai hinh anh san pham nao ¢6 muén mua, hé thong s& nhan

biét dugc d6 1a san pham gi, thudc loai gi. Tir d6 ¢ thé hién tir khoa tim kiém goi


https://resources.cystack.net/plugin-bao-mat-wordpress/
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¥ cho khach hang quang c4o nhirng san pham va loai san phim twong tw. Va véi
diéu d6, san pham s& dén dugc tay khach hang gan hon, tao hing thti mua hang
ctia khach, thuc day doanh s6 ban hang.

Hién nay, cadc mo6 hinh hoc sau hay con goi 1a Deep Learning c6 kha nang nhan
dang, phan loai hinh anh cuc ki tét. Chiing cho két qua hon han so véi cac k§y thuat
trude kia. Vay nén viéc ap dung cac mo hinh hoc sdu vao moi linh vuc dang ngay
cang phd bién tir y t&, méi trudng, ndng nghiép, cong nghiép, tai chinh va duong
nhién khong ngoai tru linh vuc thuong mai, dac bi¢t 1a thuong mai dién tir. Véi
su hi¢u qua cua viéc phan loai hinh anh tir m6 hinh hoc sau, thi hinh dnh cac san
pham thuong mai dién tir ciing twong ty duoc phan loai tot. Viéc tim kiém hay
201 ¥ quang c4o san pham s& trd 1én chinh xac hon. Khach hang s& ung ¥ hon véi
cac két qua hién thi san phém dé mua hang mot cac tién loi.

1.5 Két luan chwong I

Trong chuong | ndy, luan van da gidi thiéu tong quan vé thuong mai dién tir
trén thé gidi va & Viét Nam. Trinh bay chi tiét vé mit khai niém, hinh thirc, dic trung
cua thuong mai dién tr va wu va nhugc diém churc nang va loi ich cua n6 dén doanh
nghiép. Lam rd cac thyc trang ctia thuong mai dién tr & nude ta va trén thé gii. Trinh
bay vé ha ting thuong mai dién tir & nudc ta bao gdm vé: phap 1y, k¥ thuat, thanh
toan va bao mat. Pong thoi ciing néu khat quat tng dung mé hinh hoc sau vao bai
todn nhan dang hinh anh trong thuong mai dién tu.

Cac m6 hinh hoc sau, CNN va trng dung vao ban toan nhan dién hinh anh sé

dugc trinh bay chi tiét & Chuong I1 dudi day.
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CHUONG II: GIOI THIEU VA NGHIEN CUU CNN
CHO BAI TOAN NHAN DIEN HINH ANH
2.1 Khét quét bai toan nhan dién hinh anh va CNN
2.1.1 Bai toan nhdn dién hinh dnh

Phan loai hinh anh (Image classification) hay Nhan dang hinh anh (Image
recognition) 1a mgt trong nhiing tac vu cua thi gidc may tinh, & d6 thuat toan xem xét
va dan nhan cho hinh anh tir mot tap danh muc duogc xac dinh va dao tao trudc.

Vi du, v6i mot tap cac hinh anh, mdi hinh 4nh mod td mot con méo hodic mot
con cho, thuat toan s€ “quan sat” toan bo dir li¢u va dua trén hinh dang, mau sac dé
hinh thanh gia thuyét lién quan dén ndi dung ctia anh. Két qua thu duoc 1a tir tap dix
liéu ban dau, cac hinh anh ché/méo da duge phéan loai mot cach tu dong.

Thuec té, thi gidc gop phan tao nén 80-85% nhan thirc ctia con ngudi vé thé
gidi. Hang ngay, mdi ngudi phai thyc hién phan loai trén bat ky di liéu hinh anh nao
ma chiing ta bat gip. Do d6, md phong nhiém vu phén loai véi sy tro gitip ciia mang
no-ron 1a mot trong nhiing (mg dung dau tién cta thi gidc may tinh ma cac nha nghién

curu nghi dén.

|2 Image Recognizer - [m] X

Threshold Accuracy % 0.957 = Choose Pet Image \ Is it Cat or a Dog? )

ramok.tech

Hinh 2.1. Minh hoa hé thdng phan loai ch6 va méo
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2.1.2 Hoc may, hoc sdu va CNN
2.1.2.1 Hoc may

Hoc may hay con goi vé6i cai tén Tiéng Anh 13 Machine Learning. C6 2 dinh
nghia vé Machine Learning dugc cung cap. Theo Arthur Samuel mé ta: “Linh vuc
nghién ctru mang lai cho may tinh kha ning hoc héi ma khong can dwgc lap trinh rd
rang.” Pay la mot dinh nghia cii, khong chinh thirc. Tom Mitchell dua ra mgt dinh
nghia hi¢n dai va rd rang hon:

“Mot chuong trinh may tinh duoc cho 1a hoc hoi tir kinh nghiém E ddi véi mot s6
loai nhiém vu T va thudc do hiéu suat P, néu hiéu suét cua nd & cac nhiém vu trong
T, duoc do bang P, cai thién theo kinh nghiém E.”

Vi du: choi co caro.

E = kinh nghiém choi nhiéu vén cd caro

T = nhi€ém vu choi co caro.

P = x4c suat chuong trinh s& thang trong tro choi tiép theo.

Theo phan nhém dua theo phuong thic hoc, Machine learning thuong dugc chia
thanh 4 loai:

Hoc c6 giam sat (Supervised learning): thuat toan du doan dau ra (outcome) ctia mot
dir liéu moi (new input) dua trén cac cap (input, outcome) da biét tir trudc.

-Hoc khong giam sat (Unsupervised learning): chi ¢6 dit lidu vao X ma khong biét
label Y tuong tng. Chung ta khong biét duoc dau ra hay nhan ma chi c6 dit liéu dau
vao. Thuat toan unsupervised learning s¢ dua vao cau trac cua dit liéu dé thuc hién
mot cong viéc nao do.

-Hoc béan gidm sat (Semi-Supervised Learning): ching ta c6 mot lugng 16n dir li¢u X
nhung chi mot phan trong chung duoc gan nhan.

-Hoc cting c¢6 (Reinforcement Learning): cc bai toan gitip cho mot hé théng tu dong
x4c dinh hanh vi dua trén hoan canh dé dat dugc loi ich cao nhét (maximizing the

performance).
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Hinh 2.2. So d6 phan nhém thuat toan Machine learning

Trong dé bai toan nhan dang hinh anh thugc nhém thuat toan phan loai va
thudc loai thuit todn hoc may la hoc c6 gidm sat. Mot bai toan dugce goi la phan
loai néu cac nhan cta dir liéu dau vao duoc chia thanh mot sb hiru han 16p. O day,
tap anh gém cac loai ddi tuong khac nhau, chia thanh cac 16p riéng bi¢t dugc danh
nhan.
2.1.2.2 Hoc sau

Deep Learning (hoc sau) 1a mot loai may hoc dic biét bat chude cach tiép can
hoc tdp ma con nguoi str dung dé thu thap kién thirc. Neural Network 1a mot phuong
phap hoc sau. Cac model Deep Learning tir n6 di két hop 2 phan nay lai, cac 16p ¢
phan dau cua model dugc goi 1a Feature Extractor va phan con lai 1a dé
Classify/Regress cac features tir phan Feature Extractor dé tao ra két qua. Do d6 phan
Feature Extractor nay c6 thé lay ra dugc nhiing features tir trong dataset mot cach tyr
dong trong qua trinh hoc ma khéng can con nguoi dinh nghia cac features nhu trong
phuong phap Feature Engineering.

C6 nhiéu 1y do khién cho cac Deep Network hién dai hiéu qua hon cac phuong
phap c6 dién nhu trén (khong ké dén cac nguyén nhan chung nhu luong dataset 16n
hay kha ning tinh toan song song, ...), bao gom:

« Deep Network la end-to-end trainable model: diéu nay cho phép cac Feature

Layers tu diéu chinh nhiing features ma n6 can trich xuat dé phu hgp véi cac



27

nhiém vu tvong tng, trong khi cac cach cd dién chi trich xudt cac dic trung

theo ¥ nghi ctia con nguoi, mot cach cb dinh.

« Khaning mi hoa: Cac ban ndo hoc Autoencoder ciing da biét, cac Layers dau
s€ ma hoa dataset thanh mot tap latent variables va diéu nay c6 dugc la do
Feature Layers di loc ra nhitng features can thiét va ma hoa né (ndi ngin gon
la nén no) thanh mat tap dir liéu nho hon ma chi Decoder Layers cua cung
Network méi giai dugc. Tuong tu cho cac Feature Extractor khac, nd c6 nhi¢m
vu mé hoa input thanh mot mau phut hop cho cac layers tiép theo, khi can thiét
n6 sé thay doi dé dam bao nhirng layers ké s& nhan input tot nhat.

Mang noron nhan tao (Neural Network)

Mang noron nhan tao 1a mot hé théng hoc tap tinh toan str dung mot mang ludi
cac chuc nang dé hiéu va dich dau vao cua dir liéu dé thanh dau ra mong muén,
thuong 1a & dang khéc.

Khai niém vé mang ludi than kinh nhan tao duoc léy cam hung tur sinh hoc cua
con ngudi va cach cac té bao than kinh ctia ndo ngudi hoat dong cing nhau dé hiéu
dau vao tir cac gidc quan clia con ngudi.

Mang no-ron chi la mot trong nhiéu cong cu va cach tiép can duogc sir dung
trong cac thuat toan hoc mdy . Ban than mang no-ron c6 thé duogc st dung nhu mdt
phan trong nhiéu thuat toan hoc mdy khac nhau dé xir Iy dau vao dir lidu phirc tap
thanh mot khong gian ma may tinh c6 thé hiéu duoc.

Mang no-ron dang duoc ap dung cho nhiéu van dé trong cudc séng thuc ngay
nay, bao gém nhan dang giong ndi va hinh anh, lgoc email spam, tai chinh va chan
doan y té, ...

Hoéi quy Logic (Logisic regression)

Logistic regression 1a mé hinh mang no ron don gian nhét v&i chi mét 16p dau
vao va mot 16p dau ra. Cu thé no c6 2 budc chinh:

+ Tinh tong linear: Z = 1*wq + X1 * Wy + X5 * W, (¢D)

+ Ap dung sigmoid function: y = o(2) (2)


https://deepai.org/machine-learning-glossary-and-terms/neuron
https://deepai.org/machine-learning-glossary-and-terms/machine-learning
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Z = Wp + W1 X1 +Wo*X)

Hinh 2.3. M hinh hdi quy Logic
Hé s6 wy duoc goi la bias. Viéc thém hé s bias rat quan trong. Néu khéng cé
hé sb bias thi phuong trinh duong thang chi c6 dang y = wy * x, s& luon di qua gbc
toa do va nd khong tong quat héa phwong trinh dudng thang nén s& khéng tim duoc
phuong trinh mong muén.
Ham sigmoid & day duoc goi 1a kich hoat (activation function)
M4 hinh tong quat
Kién tric mang Neural Network thuong bao gom 3 kiéu thanh phan chinh:
e -Input layer (I6p dau vao): Lop nay nam bén trai clng ciia mang, thé hién cho
cac dau vao caa mang.
e -Output layer (16p dau ra): La 16p bén phai cling va nd thé hién cho nhiing dau
ra cua mang.
e Hidden layer (16p an): Lp nay nam gitra l6p dau vao vao va lép dau ra nd thé
hién cho qua trinh suy luan logic caa mang.
Cac hinh tron duoc goi 1a node. Mdi node trong hidden layer va output layer :
- Lién két vai tat ca cac node & layer trude d6 véi cac hé sé w riéng.
- M3i node c6 1 hé sé bias b riéng.

- Dién ra 2 budc: tinh tong linear va &p dung activation function.
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Hinh 2.4 M6 hinh mang neural network

e Cach hoat dong

Cac thuat toan hoc may st dung mang no-ron thuong khong can duoc 1ap trinh
v6i cac quy tic cu thé xac dinh nhitng gi mong doi tir dau vao. Thay vao do, thuat
todn hoc mang no-ron hoc tur viée xur 1y nhiéu vi du duoc gén nhan (tic la dit 1i€u co
"cau tra 10i") dugc cung cip trong qua trinh dao tao va sir dung khoa tra 10i nay dé
tim hiéu dic diém nao cta dau vao 1a can thiét dé tao ra dau ra chinh xac.

Khi da xtr Iy du sb lugng vi du, mang no-ron cé thé bat dau xir 1y cac dau vao
m&i, chura nhin thay va tra vé thanh cong két qua chinh xac. Chuong trinh cang thiy
nhiéu vi du va nhiéu loai dau vao thi két qua thudng cang chinh xac hon vi chuong
trinh hoc hoi bang kinh nghiém.
2.1.2.3 Mang no ron tich chap (CNN)

Convolutional Neural Network (CNN — Mang noron tich chdp) 1a mét trong
nhitng mé hinh Deep Learning tién tién giup xay dung dugc nhiing hé théng thong
minh véi d6 chinh xac cao hién nay nhu hé thong 16n xir Iy anh Facebook, Google
hay Amazon d dua vao san pham cta minh nhitng chtrc ning thong minh nhén dién
khudn mit nguoi dung, phat trién xe hoi ty 1ai hay may giao hang tu dong... CNN

duogc sir dung nhiéu trong cc bai toan nhan dang cac ddi tugng trong anh.
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V& co ban CNN 1a mét kiéu mang NN truyén thang, trong d6 kién trac chinh
gdm nhiéu thanh phan dugc ghép ndi voi nhau theo cau triic nhidu ting bao gom: lay
chép (Convolution), liy gdp (Pooling), kich hoat phi tuyén (Non-Linear Activation)
va két ndi day du (Fully-Connected).

e LAy chap (Convolution)

La thao tic dau tién quan trong nhit trong cdu trac ciia mang hoc sdu CNN.
Phép ldy chdp dua trén 1y thuyét xur Iy tin hiéu s, thuc hién cac xir Iy vé& mat toan
hoc tinh 14y chap dé gitp trich xuat duoc nhiing thong tin quan trong tir dit liéu. Pau
vao cta phép 1ay chap 1a mot mang cac gia tri ctia dit liéu. Chang han, trong phan
loai anh, dau vao 13 mot anh dugc biéu dién béng mang 32%32x3 cac gia tri pixel
(mdi phan tir cila mang c6 gia tri trong khoang tir 0 dén 255 biéu dién cuong do sang
cta pixel tai mot diém anh).

Dé thuc hién 1ay chap, mot bo loc (Filter) con goi 1a Kernel dugc di chuyén
qua CAc vi tri trén toan bo ma tran anh. Bo loc nay thuc chat 1a mét cira sb ¢6 kich
thugc nxn (ki hiéu F = n) chira cac s6 (cac s6 nay chinh 14 trong s6 hay tham sd).
Kich thudc cua bo loc thuong 1a nho (chang han 3x3 hoic 16n nhat 1a 5x5). B loc
s& di chuyén tir trai qua phai, tir trén xudng dudi voi bude dich chuyén S=1 cho ca
hai chiéu, vi tri dau tién cta bo loc 1a gbc trén bén trai. Thao tac léy chap duoc thuc
hién tai cac vi tri ma bo loc di qua. Y nghia ctia thao tac 1iy chap 1a xac dinh kha
nang xuat hién c4c mau tai cac vi tri nhat dinh trong anh. Mdi miu duoc biéu dién
bang trong s6 cua cira s6 twrong tng vai mot bo loc. Mdi vi tri ctia bo loc s& tinh
dugc mdt gid tri theo cong thurc:

y=>wxi+b; (3)

Trong c6ng thirc (3), x: bao gdm cac diém anh phd nam trong pham vi cira s6
dang quét, gia str kich thudc bo loc 5x5 s& ¢6 i=25 diém anh pho duoc quét. S gia
tri phai quét nam tai cing vi tri cho tat ca cac thanh phan, do vay s& c6 Kx5x5 gia
tri x; vd w; twong tng. Ngoai ra, con them mot hé sé do léch b trong cong thirc nay.
Do vy, s6 tham s can thiét cho thao tac 14y chap bao gom w; va b 1a Kx5x5+1

tham sd. Gia thiét dung M b loc, s6 luong tham sb s& 1a Mx(Kx5x5+1) tham sb.
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Sau khi trugt bo loc qua tat ca céac vi tri va léy chap s€ dugc mot mang véi
mdi gia trj 1a cac s6 dugc tinh bang cach 1iy chap theo cong thic trén. Db voi vi du
mang dau vao cta anh & trén ta dugc mang 28x28x1 cac gia tri. Mang nay dugc goi
la anh xa kich hoat (Activation Map) hay anh xa ddc trung (Feature Map). Ly do c6
mang 28%28 vi c6 784 vi tri khac nhau dé bd loc 55 c6 thé khép trén anh 32x32,
784 gi tri nay duoc anh xa thanh mang 28x28. Hinh 7 mé ta budc 1y chap cho vi

du anh dau vao kich thudc 32x32, dau ra 1 anh xa dic trung kich thudc 28x28.

$é noron dau vao 32x32 $6 noron IoP anth l:l’nhét 28x28

Ba Inc 8888a4
5 - T3e0se 3
5xH 0000

Hinh 2.5. M6 ta lay chap ding b loc kich thude 5x5

Hinh dudi day mé ta 1ay chap trén mot phan anh dau vao véi mang gia tri o
kich thudc 8x8. Bo loc dich chuyén 5x5 s& di chuyén qua toan bd phan anh va thao
tac 1y chap duoc ap dung cho 25 nut trén ctra s6 bo loc. Gia thiét ma tran trong sd
cua bd loc c6 cac gia tri déu 1a 0,5. Két qua thu duoc & dau ra 1a mot mang anh xa
dic trung c6 kich thude 4x4. Voi mdi 6 vudng mau xanh tuong trung cho ctra s6 bd
loc s& dugc tinh toan (1ay chap) cho ra mot gia tri twong tmg & dau ra. Budc trugt s&
kiém soat bo loc 14y chap khip anh vao. Mic dinh, mdi lan bo loc s& dich chuyén di

mét don vi. SO lugng don vi ma bd loc dich di duoc goi 1a budc truot (stride).
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Hinh 2.6. M6 ta chi tiét 1dy chap dung bo loc kich thudc 5x5

Ch y rang, cac tham sd cua bo loc (trong sd) duoc gilt nguyén khi bo loc di
chuyén qua anh dau vao. Piéu nay cho phép bo loc can dugc huin luyén nhéan ra mot
s6 dic trung trong dit liéu vao. Doi voi nhan dang anh, ¢ thé hoc dé nhan biét cac
hinh dang nhu doan théng, canh va cac hinh dang phan biét khac. Vi thé bude léy
chap con duoc goi 1a anh xa dic trung. Tuy nhién, dé phan loai tot, & mdi tang lay
chap thuong can nhiéu bd loc. Vi du, Hinh 2.7 six dung 3 bo loc ¢o kich thude 5x5
v6i dau vao 1a anh mau kich thude 32x32, dau ra cla léy chép la anh xa dac trung

xép chong c6 kich thudc 28x28x6.

Bg loc 5%x5%3

A Convolutional

»
>
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Hinh 2.7. M6 ta budc ldy chip ciia mang noron dung 3 b loc kich thugc 5x5
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Uu diém ciia ldy chép:

Giam sd luong tham s6: O NN truyén théng, cac noron & 16p trude s& két nbi
t61 tit ca cac noron & 16p sau (fully connected) gdy nén tinh trang qua nhiéu tham sb
can hoc. Pay 14 nguyén nhan chinh gay nén tinh trang qua khop (overfiting) ciing nhur
1am ting thoi gian huin luyén. Viéc str dung 14y chép trong d6 cho phép chia sé trong
s6 lién két (shared weights), cling nhu thay vi stir dung két néi day du (fully connected)
s& st dung truong tiép nhan cuc bd (local receptive fields) gitp giam tham sb.

Céc tham s trong qua trinh sir dung lay chap hay gi4 tri cua céc filter - kernel
s& duoc hoc trong qua trinh huén luyén.

e Kich hoat phi tuyén (Non-Linear Activation)

Vé co ban, lay chap 1a mot phép bién d6i tuyén tinh. Néu tat ca cac noron
duogc tong hop boi cac phép bién d6i tuyén tinh thi mot mang noron déu cé thé
dua vé dudi dang mot ham tuyén tinh. Khi d6 mang NN sé& dua cac bai toan vé
hdi qui logistic (logistic regression). Do d6, sau mdi 16p 14y chap, dau ra cia anh
xa lay chap dugc cho qua ham kich hoat phi tuyén.

Mot s6 ham kich hoat phi tuyén thuong dung nhu ReLU (Rectified Linear
Unit), ELU (Exponential Linear Unit). ReLU c6 ham kich hoat dang f(x) =
max(0, x) cho cac gia tri vao. V& co ban, ham nay s& thay doi tit ca cac gia tri
kich hoat 4m thanh 0 va ting tinh phi tuyén ctia mé hinh va toan mang ma khong

anh huong toi 16p ldy chap. Ham ELU c6 dang nhu dudi véi « > 0:

(x néu x =0
f) = {oc (exp(x) — 1) néu x <0 (4)

Ham ReLU thuc hi¢n tinh todn don gian hon ELU. Tuy nhién, cic nghién ctru
gan day cho thay viéc str dung ham ELU cho hiéu suét t6t hon.
e Lay gop (Pooling)

Lay gop (pooling) hay con goi subsampling hoic downsampling 1a mot trong

nhirng thanh phén tinh toan chinh trong cdu trac CNN. Xét vé& mit toan hoc, 1y
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gop thuc chét 1a qua trinh tinh toan trén ma tran dau vao trong d6 muc ti€u dat
duoc sau khi tinh toan 1a giam kich thuéc ma tran nhung van lam ndi bat 1én
duge dic trung c6 trong ma tran ddu vao. Trong CNN, toan tt pooling dugc thuc
hién doc 1ap trén mdi kénh mau cua ma tran anh dau vao. C6 nhiéu toan tir
pooling nhu sum-pooling, max-pooling, L2-pooling song max-pooling thuong
dugc sur dung. Vé mit y nghia, max-pooling xac dinh vi tri cho tin hiéu manh
nhat khi 4p dung mét loai b loc. Piéu nay ciing twong tu nhu 13 bd loc phat hién
vi tri ddi tugng trong bai toan phat hién ddi tugng trong anh. Nhin chung, b loc
di chuyén thudng c6 kich thudc F = 2 va budc truot S = 2 dugc dung pho bién.
C6 it cac thiét 1ap sir dung b loc di chuyén co kich thuéc F =3 va S = 2. Va
hiém c6 thiét 1ap kich thudc 16n hon 3. Do kich thudc bo loc di chuyén qua 16n
c6 thé s& din dén mat mat mot s thong tin hitu ich, diéu nay 1am cho hiéu sut

nhan dang kém di.

224x224x64
112x112%6
A 4 Single depth slice
(e pool (1l A
‘ [

5
! max pooling with
6 ’ 7179 | 2x2filterand stride; 7 | 9

I 8|3 [5]0 s s
l 5 | 2 |EEE—.

o)) —
224 - do“nsumplmg. 112 y
112

224

\

(a) (b)

Hinh 2.8. Vi du str dung max-pooling
Hinh 2.8 (a) la cach thuc pooling xur 1y d6i véi mot dau vao 1a két qua cua
nhiéu b loc (k = 64), kich thudc cua dau vao 1a 224x224x64 duoc thuc hién véi
F=2,5=2,dau ra s& co kich thuéc 112x112x64 . Hinh 2.8(b) md ta chi tiét cach
thirc hoat dong cua max-pooling trong d6 F = 2, S = 2 va két qua dau ra ma tran twong
ung.
Trong qué trinh ldy gop, dé bao toan thong tin cho anh dau vao thudng sir dung

padding véi gia tri bang 0 dé khéng anh hudng dén qué trinh lay gop trén anh dau
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vao. Hinh 2.9 m6 ta cach thuc hién max-pooling véi padding va bo loc F = 2 cho toan

bd anh.

320|530 SO

Vao  vao:  |vao: a0s  |vaos padi max-pooling ra, ra, ras
—_—

2 1 210 6 | 0
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Hinh 2.9. M6 ta cach thyc hi¢én max-pooling véi padding
e K&ét néi diy di (Fully-Connected)

La cach két ndi cac noron & hai ting véi nhau trong d6 tang sau két ndi day du
Vi cac noron ¢ tang trude nd. Pay ciing 1a dang két néi thuong thay & NN. Trong
CNN, tang nay thuong duoc sir dung & cac tang phia cubi cua kién tric mang két
ndi voi dau ra cua mang. LSp nay co ban 12 lay thong tin dau vao (c6 thé 1a dau
ra cua l6p 1ay chap hoic kich hoat phi tuyén hoic 1y gop) con déu ra 1a vécto N
chiéu vai N 1a s6 16p can phan 1op.

Nhu vay, CNN la giai thuat co kién tric bao gdm nhiéu tang c6 chic ning
khac nhau trong d6 tang chinh hoat dong thong qua co ché lay chap. Trong suét
qua trinh huan luyén, CNN s& tu dong hoc dugc cac thong sé cho cac bo loc tuong
g 13 cac dic trung theo tirng cap d6 khac nhau. Vi du trong bai toan phan 16p
anh, CNN s& ¢ gang tim ra cac thdng s ti uu cho cac bo loc tuong ang theo thir
tu diém anh — cac canh — khuon hinh — bd mat — céc dic trung muc cao (pixel
— edges — shapes — facial — high-level features). Pay chinh la Iy do ma CNN

c6 duoc két qua vuot troi so Vi cac giai thuat trude day.
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Hinh 2.10. M6 hinh mang neural tich chap
2.2 Mot so6 nghién ciru c6 lién quan
2.2.1 Qud trinh phdt trién ciia cdc kién triicc CNN
Tién trinh phat trién cua céac kién trac CNN c¢6 thé duoc khai quat qua nhimg
dau méc quan trong sau day:

e 1998: Yan Lecun lan dau tién sir dung mang tich chap trong tic vu phan loai
chit s6 viét tay va dat hiéu qua cao. Tuy nhién vao thoi diém d6 do chua co su phat
trién ctia dir liéu va kha ning tinh toan nén mang CNN van chua c¢6 co hdi bung nd.
Cac md hinh machine learning truyén thong nhu SVM, KNN vén dugc st dung phd
bién.

¢ 2009: Bo dir li¢u ImageNet dugc gidi thi¢u vao nam 2009 1a mot trong nhiing
b dit liéu tao ra su thay ddi trong cong dong computer vision. Pay 13 bo di liéu 16n
nhat so véi cac bo dit liu ting co tir trude dén thoi diém d6. Véi kich thudce 18n toi
1 tri¢u anh va phan bd déu trén 1000 nhin. Cac md hinh duge huin luyén trén
ImageNet c6 thé chuyén giao t6i rat nhiéu nhitng domain dir liéu khac nhau. Ké tir
thoi diém 2010, ImageNet tré thanh tiéu chuan do dac su phat trién cta cac thuét toan
hoc c6 gidm sat trong thi giac may tinh.

e 2012: Mang AlexNet str dung tich chap CNN 1an dau tién vuot qua cac phuong
phap tao dic trung thi cong truyén thong nhu HOG, SHIFT va dat d6 chinh x4c cach
biét trong cudc thi ImageNet. Ddu mbc d6 da khdi dau cho xu huéng ing dung CNN

trong computer vision thay thé cho nhiing thuat toan hoc may truyén théng trudc kia.
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Lién tiép vao nhimg nim sau d6, ngay cang xuit hién nhiéu cac kién tric CNN
méi. Chung duoc hinh thanh, phat trién va cai tién vé do sau, cach thiét ké block,
cach két ndi giira cac block. Lan luot tir VGG Net, GoogleNet, ResNet, DenseNet ...
ma chung ta s& tim hiéu qua bai viét nay duoc ra doi dua trén su ké thira nhimg ¥
tudng cii va phat trién nhimg ¥ tréng méi mé. Qua trinh phat trién cua cac kién tric
mang song hanh cung véi sy phat trién phan cirng may tinh nhu cac GPU c¢6 toc do
nhanh hon. K¥ thuat huan luyén phan tan va song song trén nhiéu GPU cho phép mot
model huan luyén chi trong vong mét vai tiéng so v&i viéc huan luyén kéo dai qua
nhiéu ngdy va ton kém nhu trude day. Cac framework hd trg deep learning cling xuét
hién nhiéu hon, dugc cai tién va tré thanh cong cu dap irng moi nhu cau can thiét cho
qua trinh huén luyén deep learning. Pho bién nhét c6 thé ké t6i ba frameworks pytorch
(facebook), tensorflow (google), mxnet (intel) dugc phat trién va hau thudn tir nhiing
cong ty cong nghé hang dau thé gidi. Ké tir sau ImageNet, cac bo dit lidu anh da
khang dinh vai trd thic dy su phat trién ctia nganh Al. Céc thuat toan duoc so sanh
v6i nhau dya trén két qua dan dau (leader board) tir nhitng bo dit liéu chuan hoa. Nho
su md rong cia nhitng nén tang huan luyén free nhu google colab, kaggle ma moi
ngudi déu cé thé tiép can dugc véi Al Chién lugc phat trién toan cau vé Al & cac tap
doan, qudc gia trén thé giéi dan t&i su hinh thanh nhitng vién nghién ctru vé Al quy
tu dugc nhiéu nha khoa hoc xuét sic va c6 nhiing nghién ctru dot pha.

2.2.2. Cac mang CNN tiéu biéu

e LeNet-5(1998)

LeNet-5 1a kién trac dau tién 4p dung mang tich chap 2 chiéu cta gido su Yan
Lecun, cha dé cia kién tric CNN. Model ban dau kha don gian va chi bao gdom 2
convolutional layers + 3 fully-connected layers. Mic du don gian nhung né c6 két
qua tot hon so Vi cac thuat toan machine learning truyén thong khac trong phan loai

chir sb viét tay nhu SVM, kNN.

Trong kién tric mang no ron dau tién, dé giam chiéu dir liéu, Yan Lecun sir dung

Sub-Sampling Layer 1a mot Average-Pooling Layer (cac layer nham muc dich giam
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chiéu dir liéu ma khong thay ddi dic trung chiing ta con goi 1a Sub-Sampling Layer).
Kién trac nay khé hoi tu nén ngay nay chung dugc thay thé bang Max-Pooling.
Déu vao cua mang LeNet ¢ kich thude nho (chi 32x32) va it layers nén s luong

tham sb ctia né chi khoang 60 nghin.

avg-pool avg-pool
2x2 2x2

32x32x1

120 B4

Hinh 2.11. Kién tric LeNet

e AlexNet (2012)

AlexNet 1a mang CNN duogc gidi thiéu vao ndm 2012 bdi Alex Krizhevsky va
danh chién thang trong cudc thi ImageNet voi cach biét kha 16n so vai vi tri tha hai.
Lan dau tién Alex net da pha v& dinh kién trude d6 cho ré“mg cac dac trung dugc hoc
tir mo hinh s& khong tot bang cac dic trung dugc tao thil cong (théng qua cac thuat
toan SUFT, HOG, SHIFT). Y tudng cua AlexNet dya trén LeNet cia Yan Lecun va
cai tién ¢ cac diém:

-Tang kich thudc dau vao va do sau cua mang.

-Str dung cac bo loc (kernel hodc filter) voi kich thudc giam dan qua cac layers

dé phu hop véi kich thudc cia dic trung chung va dic trung riéng.

-Str dung local normalization dé chudn héa céc layer gitip cho qua trinh hoi tu

nhanh hon.

Ngoai ra mang con cai tién trong qua trinh optimizer nhu:

= Lin dau tién st dung activation 1a ReLU (Rectified Linear Unit) thay cho
Sigmoid. ReLU Ia ham c6 tdc d6 tinh toan nhanh nhd dao ham chi ¢6 2 gia tri {0, 1}
va khong c6 liiy thira co s6 nhu ham sigmoid nhung van tao ra duoc tinh phi tuyén

(non-linear).
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RelLU activation function
x B(x)

5,

-4 -2 i 2 4

Hinh 2.12. Ham RelLu

= Sir dung dropout layer gitip giam sb luong lién két neural va kiém soat
overfitting. Phuong phap dropout c6 s6 lugng céc lién két mang bi giam so voi trudce
d6 1am mo hinh it phic tap hon. Pong thoi day ciing 1a mot dang ensemble model

gitip giam thiéu duoc overfitting.
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(a) Standard Neural Net (b) After applying dropout.

Hinh 2.13. Minh hoa phuong phap dropout
= Qua cac layers, kich thudc output giam dan nhung d6 sau ting dan qua timg

kernel.



40

Mang AlexNet cé resolution cua input va sé lwong layer 16n hon nén sb luong

tham soO cua no6 1én to1 60 tricu, 16n hon so vd1 LeNet rat nhiéu.

R R
max-pool max-pool max-pool
3x3 3x3 3x3

224x224%3 x3

4096 4096

1000

Hinh 2.14. Kién tric mang AlexNet
VGG-16 (2014)

V61 VGG-16, quan diém v€ mot mang no ron sau hon s€ giup ich cho cai thién

d6 chinh x4c ctia mo hinh tot hon. V& kién tric thi VGG-16 van dit cac dic diém cua

AlexNet nhung c6 nhiing cai tién:

Kién traic VGG-16 sau hon, bao gém 13 layers tich chip 2 chiéu (thay vi 5 so
v6i AlexNet) va 3 layers fully connected.

Lan dau tién trong VGG-16 chung ta xuat hién khai niém vé khdi tich chap
(block). Pay 1a nhitng kién tric gdm mot tdp hop cac layers CNN duoc 1ap lai
gidng nhau. Kién trac khdi da khoi ngudn cho mot dang kién triic hinh mau
rat thuong gip ¢ cac mang CNN ké tir do.

VGG-16 ciing ké thira lai ham activation ReLU & AlexNet.

VGG-16 ciing 14 kién tric dau tién thay doi thir ty cia cac block khi xép nhiéu
layers CNN + max pooling thay vi xen k& chi mdt layer CNN + max pooling.
Céc layers CNN sau hon c6 thé trich loc dic trung tot hon so véi chi 1 layers
CNN.

VGG-16 chi str dung cac bo loc kich thudc nhd 3x3 thay vi nhiéu kich thude
b loc nhur AlexNet. Kich thudc bd loc nho sé& gitip giam sb luong tham s6 cho
mo hinh va mang lai hiéu qua tinh toan hon. VD: Néu sir dung 2 bé loc kich
thude 3 X 3 trén mot featurs map (la output ciia mét layer CNN) c6 do sau la

3 thi ta s& can n_filters x kernel_size x kernel_size x n_channels =2 x 3 x 3 x
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3 = 54 tham sb. Nhung néu sir dung 1 bd loc kich thudc 5 X 5 s€ cAin 5x5x 3

= 75 tham sb. 2 bd loc 3 x 3 van mang lai hi¢u qua hon so voi 1 bo loc 5 x 5.

Mang VGG-16 sau hon so v6i AlexNet va sb lugng tham sé ctia nd 1én t6i 138
triéu tham sb. Pay 1a mot trong nhitng mang ma c6 sé luong tham sé 16n nhat. Két
qua cta n6 hién dang xép thtr 2 trén bo dir liéu ImageNet validation ¢ thoi diém
public. Ngoai ra con mot phién ban nita cuia VGG-16 l1a VGG-19 tang cuong thém 3
layers vé do sau.

Bit dau tir VGG-16, mot hinh mau chung cho cac mang CNN trong cic tic vu
hoc c6 giam sat trong xir 1y anh d4 bat dau hinh thanh d6 13 cic mang trd nén sau hon

va st dung cac block dang [Conv2D*n + Max Pooling].

input

224x224x3

4096 4096 1000

Hinh 2.15. Kién tric VGG-16

2.3 Hoc chuyén giao

Céc md hinh ndi tiéng, duoc train trén cac dataset 16n (MNIST, CIFAR-100,
ImageNet, ...) va source code cling nhu cac trong sd(weights) ciia model dugc cong
khai cho cong dong. Chung ta goi nhitng Model di kém Weights nhu vay 1a mot
Pretrained Model.
Model méi sir dung mot phan hay toan bd pretrained model nhur mot phan ctia n6 dé
hoc mot nhi€ém vu maéi dugce goi 1a Transfered Model.
Nhitng Pretrained Model nhu vay thudong dugc train trén mot hodc mot vai b datasets
nhét dinh, tuong thich va cho accuracy cao vo1 mgt nhiém vu hodc nhiéu nhiém vu
(multi-task deep learning) nao d6 ma né duoc train. Ching ta goi cac nhiém vy ma
pretrained model dé dugc train dé thyc hién 1a source tasks.

Nhiém vy cua chung ta 1a tao ra mgt model moi dé thuc hién mot hodc nhiéu

tasks nao d6. Nhirng tasks can duoc thuc hién ctiia model nay c6 thé tring hoic khong
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trung véi tasks ma pretrained model duogc train (thuong thi s€é khong trung), chung ta
goi tasks nay la target tasks.

Cu thé, Transfer Learning trong Deep Learning 1a mot k§ thuat ma trong do:
Mot pretrained model da dugc train trén source tasks cu thé nao d6, khi d6 mot phén
hay toan bo pretrained model co thé duoc tai sir dung phu thudgc vao nhiém vu cia
mdi layer trong model dé.

Mot model méi s dung mot phén hay toan bd pretrained model dé hoc mot
target tasks va tily vao nhiém vy ctia mdi layer ma model méi c¢6 thé thém cac layer
khéc dya trén pretrained model sin co.

Viéc str dung pretrained model 1a mot budc tién 16n dé nhimg ngudi di sau
tiép budc nhitng thanh qua cta cac bac tién bdi, tin dung nhitng pretrained model sin
6 dé tao ra nhitng model mdi phuc vu cho céc target tasks cu thé hon, mang tinh ting
dung thyc tién hon.

Co 2 loai Transfer Learning:

e Feature extractor: Str dung transfer learning chi dé trich xuét dic trung roi
sau d6 sir dung nhiing vector dic trung iy vao muc dich khac. Vi du, bo 16p dau cua
pretrained model di, 16p két nbi day du cudi cuing cho két qua ra nhitng dic trung, sau
khi 14y ra nhitng dic trung ctia anh bang viéc sir dung ConvNet ctia pre-trained model,
ta cho nhitng dic trung 4y vao cdc md hinh hoc may nhu Support vector machine,
Softmax... dé phan loai hoic K-means, Spectral clustering... dé phan cum.

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

2.4 Mb hinh kién trtc ResNet va 4p dung vao bai toan phan loai anh
2.4.1. Gidi thigu vé ResNet

ResNet la mang CNN ndi bat co ca kich thude mé hinh va do chinh xac déu
16n hon MobileNet. N6 duoc ra mat l1an dau tién vao nim 2015 trong mot bai
b&o Nghién ctru thuc té sau vé nhan dang hinh anh va rit nhanh chong dat duoc tha
hang dau tién trén ILSVLC 2015. N6 cho phép ban diéu chinh d6 sau ciia mé hinh
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theo yéu cAu ctia minh mdt cach linh hoat nhét c6 thé. Vi vay nhiéu loai phién ban
sau ResNet nhu ResNet18, ResNet34, ResNet50, ResNet101, ResNet152. Ching cé
cac khéi du s& dugc trinh bay cu thé duéi day. Cac khdi nhu vay duge xép chong 1én
nhau tir dau dén cudi cho phép chung ta diéu chinh hinh dang dau ra nho hon dan
dan.

Dic diém cu thé nhat trong ResNet 1a két ndi tit duoc ap dung bén trong mdi
khéi. Nhu vay dé giup mé hinh gitr duoc dic trung tir trudc va sau. Do do, ResNet 1a
viét tat cua Residual Learning Network.

2.4.2. Batch Normalization

ResNet 1a kién trac dau tién duoc ap dung Batch Normalization bén trong mdi
khéi Residual trén co sé rang mo hinh c6 thé hay bi hién tuong vanishing gradient
descent khi n6 sau hon. Batch Normalization gitip gitt 6n dinh trén déc xuéng va hd
trg qua trinh dao tao hdi tu nhanh chong dén diém t6i uvu.

Batch Normalization duoc ap dung trén mdi mini-batch béi standard
normalization N(0,1). Vi dy, ching ta c6 B = X4, X5, ..., Xy, V01 m 1a kich thude cua
mini-batch size.

Tat ca cac mau dit liéu dau vao sé& duoc chia ty 18 lai nhu dudi day:

7, = 1t ©)

g

Vi cac gia tri u va o duoc tinh nhu sau:

m
_ 12 6
u_m-—1Xi (6)

=) x-w ()
i=1

2.4.3 Két néi tit (Skip Connection)

Nhirng kién triic trudc ddy thuong cai tién do chinh xac nho gia tang chiéu sau
ciia mang CNN. Nhung thyc nghiém cho thay dén mot ngudng d6 sau nao dé thi do
chinh x4c cua mo hinh s€ bao hoa va tham chi phan tac dung va lam cho m6 hinh kém

chinh x4c hon. Khi di qua qua nhiéu ting d6 sau c6 thé 1am thong tin gdc bi mat di
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thi cac nha nghién ctru ciia Microsoft di giai quyét van dé nay trén ResNet bang cach
st dung két ndi tat.

ResNet c6 khéi tich chap (Convolutional Bock, chinh 1a Conv block trong
hinh) st dung bo loc kich thudc 3 x 3 gidng véi ctia InceptionNet. Khdi tich chap bao
gdm 2 nhanh tich chép trong d6 mot nhanh ap dung tich chap 1 x 1 trude khi cong

truc ti€p vao nhanh con lai.

¢ t
| Relu | | Relu |
%)‘_ ?d
| Batch Norm | i E | Batch Morm | i
f ' | f '
| 3x3 Conv | E E | 3x3 Conv | E
! ! : i :
| ReLu | ! ] | ReLu | : | 1x1 Gonv
t t i
Batch Morm : E Batch Morm :
i 1
i ! : f !
3x3 Conv 1 ! 3x3 Conv 1
I | | |
I, S R S
X F.9

Hinh 2.16. Khdi ResNet thong thuong va khdi ResNet véi tang tich chap 1x1
Khéi x4c dinh (Identity block) thi khong ap dung tich chap 1 X 1 ma cong truc

ti€p gia tri cia nhanh d6 vao nhanh con lai.

X
weight layer
F(x) lrelu .
weight layer identity
F(x)+x

Hinh 2.17. Khéi xac dinh (Identity block)



45

Gia str ching ta c6 x 1a ddu vao cua khdi xac dinh. Chung ta cin 4anh xa dau
vao x thanh ham f(x). Bé tim ra anh xa chuan xac tuong duong véi ham f(x) 1a mot
viéc kha khé. Nhung néu cong thém ¢ dau ra thanh x+f(x) thi chung ta s& quy vé tham
s6 hoa do 1éch, tirc can tham sb hoa phan du f(x). Tim anh xa theo phan du s& dé hon
nhiéu vi chi can tim gia trj f(X) sao cho né gan bang 0 1a co thé thu dugc mot anh xa
chuin x4c. Tai mot khoi xac dinh, ching ta s€ ap dung mot layer activation ReLU sau

moi xen k€ gitra nhiing tang trong so.

T T

Ham kich hoat Ham kich hoat
1 fix) + x
X
®-
fix) fix)
.- - - - =T - -"=-=-=-=-= rr—=—"=-=-3~-"=—"=-="===

Tang trong so Tang trong 50

1 1
1 1

Tang trong so Tang trong 50

|
|
]
|
Ham kich hoat :
|
|
]
]
1

|
|
|
|
Ham kich hoat :
|
|
|
|
|

Hinh 2.18. Su khac biét giita mot khdi thong thudng (trai) va mot khdi xac dinh(phai)
2.4.4. M6 hinh ResNet50 ap dung vao bai toan
Kién triic Resnet50 ciing gidng nhu kién triic ResNet & trén, c6 mot diém khac
biét chinh. So v&i Resnet34, cac két ndi tit d3 qua hai 16p nhung bay gio ching qua
ba 16p va ciing c6 cac 10p tich chap 1 * 1 dugc thém vao. Piéu nay c¢6 do chinh xac
cao hon nhiéu so v&i md hinh ResNet 34 16p. ResNet 50 16p dat dugc hiéu suat 3,8
ty FLOPS.
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256-d
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| 1x1

64

relu
y

| 3x3

64

relu
Yy

| 1x1, 256

Hinh 2.19. Két ndi tit qua 3 16p ctia RestNet50 so v6i 2 16p ciia RestNet34

Kién tric co sé ciia RestNet50 chi gom céc khéi tich chap va khdi xac dinh.

Ta c6 thé don gian hoa kién trac ctiia ResNet-50 nhu hinh bén dudi:

. (2) " \‘ lobal
input S ma;x%ool »| identity - agg?pzol —
224%224=3 \\ =x16
1000
(5) (6) (5) (R)
(rR) (R)
Identity block
Hinh 2.20. Kién trac tom tat cia mang ResNet50.
layer name | output size 18-layer | 34-layer | 50-layer ] 101-layer | 152-layer
convl 112x112 7x7, 64, stride 2
3x3 max pool, stride 2

1x1, 64 Ix1,64 7 Ix1,64 7
comv2x | 56x36 { ;igz ]xZ [ ;iz 2: ]x3 3x3,64 |x3 3x3,64 | x3 3x3,64 | x3

’ ’ 1x1, 256 1x1,256 | 1x1,256 |

- . - . 1x1,128 1x1,128 ] Ix1,128 ]
convdx | 28x28 gig gg 2 gzi 32 w4 | | 3x3.128 | x4 3x3, 128 | x4 33,128 | x8

. : J L ’ . 1x1,512 1x1,512 | 1x1,512 |

r . - 1 1x1,256 1x1,256 ] 1x1,256 ]
convd x | 14x14 gig égg %2 ;ig ;gg %6 || 3x3,256 |x6 || 3x3,256 |x23 || 3x3,256 |x36

L ’ . L ’ g 1x1, 1024 1x1,1024 | Ix1, 1024 |

- ; - : 1x1,512 1x1,512 1x1,512
conv5_x 7x7 ;z;g:; %2 gzggg x3 || 3x3,512 |x3 3x3,512 | x3 3x3,512 | x3

L ’ J . ’ J 1x1,2048 1x1,2048 1x1, 2048

1x1 average pool, 1000-d fc, softmax
FLOPs 1.8x10° [ 3.6x10° | 3.8x10° ] 7.6x10° | 11.3x10°

Hinh 2.21. Kién tric chi tiét ciia RestNet50
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Vi vay, nhu chung ta c6 thé thiy trong hinh 2.21, kién triic ResNet 50 chtra thanh
phan nhu sau:

« Mot convoultion véi kich thude kernel 13 7 * 7 va 64 kernel khac nhau, tit ca
déu c6 kich ¢ stride 1a 2 cho ching ta 1 16p .

« Tiép theo, chling ta thdy max pooling ciing véi kich c& stride 1a 2.

« Trong convoultion tiép theo, c6 mot kernel 1 * 1,64 theo sau la kernel 3 *
3,64 va cudi cung 1a mot kernel 1 * 1,256, ba 16p nay duogc lap lai tong cong
3 1an, do d6 chiing ta c6 9 16p tiép theo.

« Tiép theo, chiing ta thiy kernel 1 * 1,128 sau d6 14 kernel 3 * 3,128 va cudi
cung la kernel 1 * 1,512, n6 duoc lap lai 4 1an dé cho ra 12 16p.

e Sau do, co mot kernel 1 * 1,256 va hai hat nhan ntta vo1 3 * 3,256 va 1 *
1,1024 va diéu nay duoc lap lai 6 1an cho chiing ta tong cong 18 16p .

e Vasau do lai la mot kernel 1 * 1,512 véi hai kernel nirala 3 * 3,512 val *
1,2048 va n6 dugc lap lai 3 1an cho chung ta tong cong 9 16p .

« Cudi cung, ResNet50 c6 average pool va két thiic no bang mot 16p két ndi
day du (fully connected layer) chira 1000 nat va ¢ cudi c6 mot ham softmax
dé co 1 16p..

Khoéng dém ham kich hoat va cac 16p gop max/ average pooling nén tong cong

ResNet50 cho ching ta mot mang ludisau 1 + 9+ 12+ 18 + 9 + 1 = 50 16p.

Ly do chon lya m6 hinh ResNet50 dé sir dung vao bai toan nhan dang hinh
anh san phém thuong mai dién tir 1a kién trac dugc st dung phé bién nhit & thoi diém
hién tai. Mac du 1a mdt mang rét sau khi c6 s6 lugng layer lén t&i 152 nhung nho ap
dung nhimng k¥ thuat két ndi tit dic biét ma da trinh bay ¢ trén nén kich thude cia
ResNet50 chi khoang 26 tri¢u tham sé. Diéu d6 khién cho mo hinh ResNet50 trd 1én
hiéu qua, rat phu hop dé nhan dang hinh anh san pham thwong mai dién tir voi sb loai
san pham can nhan dang 14 10 loai.

Ap dung m6 hinh ResNet50 s& 1a phuong phap giai quyét bai toan nhan dang
hinh anh. Két hop cung véi hoc chuyén giao (transfer learning) di dé cap ¢ trén, ta

chi viéc thay 16p du ra phan loai mic dinh ctia md hinh 1a 1000 bang s6 16p can phan
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loai trong tap anh dit li€u. Str dung pretrained model RestNet50 ctia ImageNet dataset.
B dit li¢u ImageNet dugc gidi thi¢u vao nam 2009 1a mot trong nhitng bd dir li¢u
tao ra sy thay doi trong cong déng computer vision. Pay 1a b dit liéu 16n nhit so véi
cac bo dit liéu timg c6 tir trude dén thoi diem d6. Voi kich thudc 1én t6i 1 tridu anh
va phan bd déu trén 1000 nhén.
2.5 Két luan chwong II

Chuong II cta luan van di néu khat quat vé bai toan nhan dang hinh anh. Lam
r0 cac khai niém hoc may va céac loai thuat todn ctia hoc may va co thé théy rﬁng bai
todn nhan dang hinh anh thugc nhom thuat toan phan loai cia hoc may. Luan van
cling da viét chi tiét vé hoc sau. Trinh bay cu thé vé mang no ron tich chap CNN va
thanh phan cy thé ctia mang ndy. Néu ra qua trinh phat trién cia mang CNN va trinh
bay kién tric mot s6 mang tiéu biéu nhu LeNet-5, AlexNet, VGG16. Trinh bay vé
hoc chuyén giao giup tang hiéu qua cho cdc mé hinh hoc sau. Lun van trinh bay cu
thé vé kién trac mang dugc st dung phé bién va rong rai hién nay la ResNet, viét chi
tiét vé cac thanh phan ctia mang nay: Batch Normalization, két ndi tat. Pong thoi
trinh bay kién trac mang ResNet50 két hop hoc chuyén giao sir dung pretrained model
ResNet50 ciia ImageNet dataset dé phan loai hinh anh.

Tai chuong III dudi day s& trinh bay 1d hon vé thuc nghiém st dung model

ResNet50 trong nhan dang hinh anh.
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CHUONG III: THUC NGHIEM, PANH GIA VA XAY DUNG
HE THONG NHAN DANG HINH ANH TRONG

THUONG MAI DIEN TU
3.1 Dir liéu thir nghiém
Tap anh thir nghiém 1a tp anh cac san pham thuong mai dién tir phd bién gdm
cac loai mat hang khéc nhau. Tap dit liéu gébm 10 san pham, thudc 3 loai san pham:
d6 dién tir, dd gia dung, dd thoi trang.
Tap anh c6 kich thude dung luong 1a 24.8 MB. Trong d6 gom anh céc san
pham thuong mai dién tir v6i 1182 anh chia vao 2 thu muc train va test. Trong d6 tap

test chiém 20% tong s6 anh. Chi tiét tap dir liéu nhu sau:

STT | Tén thu myc | Tén san pham S6 luong anh | Loai san pham
1 laptop Laptop 107 Do dién tir

2 smartphone Dién thoai thong minh | 104

3 smartwatch | Pong ho thong minh | 109

4 treefan Quat dién cay 103

5 pan Chao 140 Db gia dung
6 water_mans Phich nudc 111

7 bowl Bat 140

8 cap Mil ludi trai 110 Do thoi trang
9 T-shirt Ao phong 106

10 balo Balo 152

Bang 3.1. Chi tiét tap dit liéu thuc nghiém
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Cay thu muc cua tip anh cac san pham thuong mai dién tir dwgc st dung trong

thuc nghiém:

MERCE-PRODUCT... [ BT U &

nartphone
artwatch
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Hinh 3.2. C&c anh cua mat hang "Chao" trong tap dir liéu

3.2 Tién hanh thuc nghiém va két qua
3.2.1 Tién hanh thuc nghi¢m

Tir md hinh ResNet50 di trinh bay & Chuong 11, ta 4p dung mo hinh nay dé
nhan dang cac san phrflm thuong mai dién tur cua tap dir li€u hinh anh hinh anh thuc ¢

muc trén.
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Str dung Google Colab dé viét chuong trinh 14p trinh véi ngdn ngit l4p trinh

python. Vi su tién 1gi cua cac thu vién, frame work hd tro lap trinh hién nay, ta su

dung ludn framework Tensorflow dé viét chuong trinh.

[41]

[42]

Kho1t tao mo hinh v API Sequential().

Thém mo hinh ResNet50 c6 sin ciia Tensorflow vao bang ham add().
St dung cac trong sb weights dugc huin luyén trudce tir tip dir lidu
ImageNet. Bo di 16p dau ra ciia mo hinh c6 san.

Thém moét 16p neural netwok binh thuong gém 10 nut twong tng voi
10 class 14 10 loai san pham ma chiing ta can phan loai. Str dung ham
phén loai Softmax.

Cudi cung ta c6 thé xem tong quan vé md hinh cing tong s6 luong trong
s6 can huan luyén nhd ham summary().

model = Sequential()

model.add(ResNet5@(include_top pooling = “avg’

model . add (Dense(18, activation "softmax'))
model.layers[@].trainable =

Downloading data from

94773248/94765736 [== - 1s @Qus/step
94781440 /94765736 [== - 1s @us/step

model . summary ()
Model: "sequential™

Layer (type) Output Sha
resnet5@ (Functional) (None, 20848)
dense (Dense) (None, 18)
Total params

Trainable params: 20,498
Non-trainable params: 23,587,712

Hinh 3.3. Tong quan mé hinh ResNet50 duoc st dung

Nhin vao hinh 3.3 c6 thé thay ngay duoc output shape, s6 lugng layer, va tong

sO cac parmas (cac tham s6 cia mo hinh). Trong d6 thay rang cac layer cia mo6 hinh

ResNet50, dd dugc bo di 16p dau ra mic dinh phan loai 1000 16p c6 output shape
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(None, 1000), thay vao dé 1a ddu ra véi 10 16p nhén out shape(None,10) da duogc ta
thay ddi thanh cong.

Sau khi c¢6 duogc thiét 1ap md6 hinh hoc sau dé su dung, ta viét code dé luu
checkpoint. ModelCheckpoint dugc sit dung két hop v6i hudn luyén sir
dung model.fit () dé lvu m6 hinh hodc trong s (trong tip test) tai mot khoang thoi
gian nao d6. O day chung ta diéu chinh cic tham sb ctia ham dé lwu lai cac trong sb

ctia epochs tot nhit trong qua trinh dao tao.

° checkpoint_filepath = ' /tmp/checkpoint
model checkpoint callback = tf. s.callbacks.ModelCheckpoint

filepath=checkpoint_filepath,

save_weights_only=

Hinh 3.4. Model Checkpoint
Tiép dén, ta tién hanh dao tao md hinh ResNet50 nay cho tap dit li¢u hinh anh
cac san phém thuong mai dién tr. Pao tao mo6 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 cua
mo hinh trén cé tap dao dao (train) va tap kiém tra (val). Piéu nay giup ta trong qua
trinh dao tao mo hinh c6 thé théy duogc d qua trinh hoc cia mo hinh va hiéu qua cua

md hinh sau cac epoch.
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M product-classification.ipynb ¢
Tép Chinhsira Xem Chén Thoigianchay Céngeu Trogidp Luuldn gan day nhat
+ M& + Vénban
[33] 9/118 58 e : 8.6956 - accuracy: 9.8859 0.9694 - val accuracy: 0.7069
: 8.6897 - accuracy: @.8027 8.9767 - val_accuracy: 9.7241
: 8.6926 - accuracy: 0.7827 ©.9898 - val_accuracy: 9.7069

: 8.6854 - accuracy: 6.3006 ©.9985 - val_accuracy: 0.7026

i?jjrlllzgf 58 : 0.6869 - accuracy: 8.7943 9.9648 - val_accuracy: 0.7457
ch 9

E?S;rlllqgf 5 : 8.6801 - accuracy: @.8017 ©.9844 - val_accuracy: 90.7112
ch 9

igj;rlllqlf 5 : 8.6758 - accuracy: 8.8049 9.9533 - val accuracy: 0.7155

E?Sjrlllq [ 58, : 8.6771 - accuracy: 6.8091 ©.9734 - val_accuracy: 0.7155

i?jjrlllq [ 58 : 8.6781 - accuracy: 6.8038 1.8314 - val_accuracy: 9.6853

: 8.6684 - accuracy: @6.8122 ©.9565 - val_accuracy: 0.6983
: 8.6594 - accuracy: 9.8091 1.0147 - val accuracy: ©0.6983
: 8.6634 - accuracy: @.8059 ©.9611 - val_accuracy: 0.6767

: B.6656 - accuracy: ©.8059 0.9589 - val_accuracy: 9.7371

Epoch 9
119/119 [ 5 : 8.6627 - accuracy: ©6.8033 9.9935 - val_accuracy:
Epoch 99/108

119/119 [ 58ms/ste : 8.6547 - accuracy: 0.8059 9.9604 - val accuracy:

Hinh 3.5. Cac epochs trong qua trinh dao tao moé hinh

Sau khi dao tao xong, nhd phan checkpoint & bén trén ma ta c6 thé dé dang
Iwu mé hinh ciing céc trong s6 da duoc dao tao clia epochs tot nhat vao file product.h5,
lru lai bang ham save() c6 sin dugc Tensorflow cung cap. Véi file product.h5 chira
mo hinh ResNet50 véi cac trong s6 da dugc dio tao qua tap thuc nghiém nay, ta co
thé dem mo hinh di nhan dang cac san phém thuong mai dién tr mdt cach ti¢n loi.
Khi can st dung mo hinh nay, ta chi viéc sit dung ham load model() dé load file
product.h5 va sau d6 dung ham predict() nhu binh thuong dé nhan dang cac anh san
pham.
3.2.2. Két qua thuwe nghi¢m

V&i mo hinh ResNet50 di dugc dao tao qua tap dit liéu cac hinh anh san pham
thuong mai dién tir ¢ trén. Ta c6 mot sb cac két qua du doéan vdi cac loai san phém
nhu sau:

o Két qua du doan cua mot s6 anh mat hang thudc loai san phém dd dién tir:
Anh mit hang smartphone (dién thoai thong minh). Pay 1a chiéc Iphonel3

promax da dugc nhan dang chinh xéc.
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° predict(’/c t/e- ct-dats

[[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 0.0000000e+00]]
6

smartphone

"

Hinh 3.6. Két qua nhan dang anh mit hang thudc loai san pham d dién tur 1

Nhin vao hinh 3.3 & trén, c6 thé thay rang két qua dung doan dau ra 13 mot
mang gém 10 s dy doan xac suét twong ing véi 10 loai san pham. Ta lay chi muc
tuong tmg ctia san pham c6 gia tri xac suit trong mang 1a cao nhat. O mang trong
hinh thi phan tir thi 6 12 s6 c6 xac sut cao nhat, (mg véi nhan 1 smartphone.

Dudéi day la két quéa nhan dang mat s6 san phém khac cung thudc loai mat hang
dién tr. Hinh anh nhan dang 2 chiéc dong hd thong minh (smartwatch) khac nhau.
Anh mot chiéc déng hd mau den c6 gop chup mat trude va anh mot chiéc déng ho
mau hong véi goc chup dang sau. Ca hai san pham dong ho thong minh nay déu duoc

nhan dién chinh xac.



55

predict(

[[1.4276588e-87 1.7120214e-18 ©.0000000e+00 2.9240000e-34 2.3240259e-25
7.9809680e-14 2.6492789%e-21 9.9549592e-01 4.5839901<-03 ©.0000000+00]]

7
smartwatch
Ot

Hinh 3.7. Két qua nhan dang anh mat hang thudc loai san pham do dién tir 2

predict('/conten e/MyDrive/e-

[[6.5334101e-21 5.6987851e-27 7.4725220e-37 6.1354035e-33 3.1839870e-19
3.4664637e-01 1.0325406e-30 6.5335011e-01 3.5187472e-06 ©.0000000e+00]]

7
smartwatch

Hinh 3.8. Két qua nhan dang anh mat hang thudc loai san phém dd dién tu 3

o Két qua dy doan ctia mot s6 anh mat hang thuc loai san phém dd gia dung:
Anh mit hang pan (chao). Pay 1a mot chiéc chao nau an, dé theo phuong ngang,

ngtra. M6 hinh cho két qua nhan dién chinh xac.
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° predict("/cont ) e-c

[[1.8000634e-15 5.8392002e-10 9.3514093e-30 0.0000000e+00 7.6175325e-23
1.0000000e+00 1.2725484e-20 1.4692333e-19 6.7896677e-14 0.0000000e+00]]

Hinh 3.9. Két qua nhan dang anh mit hang thudc loai san pham d6 gia dung 1

Vi anh cua chiée chdo bi 1at Gip nhu bén dudi, mo hinh van cho két qua chinh x4c.

° predict( "/ I t/e-c

[[1.3529908e-17 8.0660695e-36 3.6661505e-35 0.0000000e+00 1.1860315e-29
1.0000000e+00 0.0000000e+00 6.0691211e-25 3.6782999%e-14 0.0000000e+00] ]

Hinh 3.10. Két qua nhan dang anh mit hang thudc loai san pham d6 gia dung 2

Anh ctia mot loai mit hang khac 1a quat ciy (treefan) duoc nhin dang boi méd

hinh:
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° predict("/

[[3.6458092e-20 3.2231049%e-19 4.3134954e-29 0.0000000e+00 4.7812739%e-07
1.3052523e-02 7.6547153e-08 7.1567081e-07 9.8694617e-01 0.0000000e+00] |

8
treefan

Hinh 3.11. Két qua nhan dang anh mit hang thudc loai san pham d6 gia dung 3
o Két qua dy doan ciia mot s6 hinh anh mat hang thudc loai san phém dd thoi

trang:

Anh ctia mot loai mat hang thoi trang 1a mii ludi trai (cap) dugc nhan dang

béi mo hinh:

[[2.2574302e-17 1.2927527e-32 1.1383389e-30 1.0374323e-34 4.8366211e-10
1.0000000e+00 3.3950839e-37 2.9718746e-27 3.7141611e-15 0.0000000e+00] ]

Hinh 3.12. Két qua nhan dang anh mit hang thudc loai san pham thoi trang
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3.3 Panh gia két qua
3.3.1. Pdnh gid bang dé Accuracy

Co6 rat nhiéu phuong phap dé danh gia két qua cia mo hinh nhung phuong
phap duoc sir dung nhiéu va phd bién rong rdi nhat d6 1a tinh d6 chinh x4c Accuracy.
Chung ta s& danh gia két qua thue nghiém nhin dang cac san phim thuong mai dién
tr bang mo hinh RestNet50 véi pretrained imagenet bang d6 danh gia Accuracy. Do
chinh xdc Accuracy cua phan loai la s6 liéu tom tat hiéu suat ciia mo hinh phan loai
dué6i dang s6 du doan dung chia cho tong sé du doan.

Str dung ham evaluate() cta framework Tensorflow dé danh gia két qua cua
model trén tap test. Ta thay d6 chinh x4c ctia mo hinh trén tip test 1a 74.36%. Day duoc
xem 13 mot két qua kha tét cho mot mé hinh du doan véi sd lwong 16p cling nhiéu va

luong dit li€u it nhu tap dir li¢u anh thuc nghiém o trén.

model.load_weights(checkpoint_filepath)

<tensorflow.python.training.tracking.util.CheckpointloadStatus at 8@x7/f5eea72ad50>
model.save(

model = load model("

loss, acc del.evaluate(test_generator, verbose=2)
print(“Re d model, accuracy: { 1%" .format (188 * acc))

38/38 - 3s - loss: 08.9967 - accuracy: ©.7436 - 3s/epoch - 93ms/step
Restored model, accuracy: 74.36%

Hinh 3.13. D6 chinh xac Accuracy trén tap kiém thir
Nhin vao hinh 3.5 cta phan trude, ta thiy sau mdi epochs thi thuong d6 chinh
xé4c accruracy ciia mo hinh trén cé tip train va tap test déu c6 xu hudng ting dan.
biéu nay co6 nghia la sau mdi 1an hoc, mé hinh duoc dao tao chay qua mot lan tap dir
liéu thi n6 s€ chinh xac hon, mé hinh tré 1€n thong minh hon. Nhin vao hinh 38 vé
biéu d6 dudng cua training accuracy va test accuracy, lac dau do chinh xac ting Ién
rat nhanh nhung cang vé sau cang cham. Va qua 100 epochs chung tao thanh mot

duong cong.
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Training and test accuracy

03

07 1

0o

05 4

04 1

03

= Training accuracy
0.2 = Testaccuracy

1 20 40 &0 80 100

Hinh 3.14. Biéu d6 dudng do chinh xac accrancy qua cac epochs

3.3.2. Pdnh gid bang Confusion matrix

Cach tinh st dung accuracy nhu & trén chi cho chiing ta biét duoc bao nhiéu
phﬁn tram lugng dir liéu dugc phan loai dung ma khong chi ra duoc cu thé mdi loai
dugc phéan loai nhu thé nao, 16p nao dugc phén loai dung nhiéu nhét, va dit liéu
thudc 16p nio thudng bi phan loai nham vao 16p khac. Bé c¢6 thé danh gia duogc cac
gia tri nay, chung ta sit dung mot ma tran dugc goi la confusion matrix.

V¢ co ban, confusion matrix thé hién c6 bao nhiéu diém dit lidu thuc
su thudc vao mot class, va duoc du doan la ro1 vao mot class. N6 1a mot ma tran
vudng véi kich thude mdi chidu bang sd lwong 16p dit liéu. Gi tri tai hang thi i, cot
thtr j la sb luong diém 18 ra thudc vao class i nhung lai dugc du doan la thudc vao
class j. Chiing ta co thé suy ra ngay rang tong cac phan tir trong toan ma trin nay
chinh 1a sb diém trong tap kiém thir. Cac phan tir trén duong chéo clia ma tran 1a so
diém duoc phan loai dung ctia mdi 16p dir liéu. Tir day c6 thé suy ra accuracy chinh
bang téng cac phan tir trén dudng chéo chia cho tong cac phan tir ctia toan ma tran.

Dudi day la confusion matrix ctia mé hinh nhan dang san pham thuong mai
dién tr trén tap test:
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Confusion matrix, without normalization
Tihirtﬁé 0 0 0 0 40 1 0
balo 4 © 0 0 1 0 3 2 0 O 0
owl42 1 2 2 6 5 0 0 0 1
{1 3 o F & 0 0 1 1 O
I = 3 20 20 12 0 1 -
E laptop 1
v 1o 3 0 1 csfEllo 1 0 0
2 pan . L 10
smartphone {3 3 0 0 5 0 & 2 0 1
smartwatch 47 2 © 0 0 0 1Mo o©
treefan{2 0 0 0 1 0 1 0 &1 >
mter—mams_z i 00 3010 20 )
= o R~ R o e & 5
SIS FE S &
g é&{b@é &
& & &
Predicted label

Hinh 3.15. Confusion matrix ctia mé hinh trén tap test

Nhin vao confusion matrix & trén ciia c¢6 thé thay duoc cac san pham dugc
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 dugc nhan dang t6t nhat 1a Balo véi 24/30 hinh anh Balo duoc

nhan dang chinh xac.

e San phﬁm bi nhan dang kém nhét 12 Bowl vé6i 2/26 hinh anh Bowl duoc

nhan dang chinh xac. Lép Bowl hay bi nhan nham thanh T-shirt (9/26).

e M0t s6 san pham khéc ciing cho két qua nhan dang tét, it bi nham thanh

san pham khéac nhu T-shirt, Pan, Smartphone, Smartwatch, Water_mains.

e (Cac hinh anh san phém nhan dang sai hay bi nhan nham thanh hai mat

hang T-shirt va Laptop.

3.2.2. Ddnh gid bang Precision, Recall, F1-Score

Precision dugc dinh nghia la ti I¢ sb diém Positive mé hinh du doan
dung trén tong so diém mo hinh du doan la Positive.

. True Positive
Precision = — — (8)
True Positive +False Positive

Recall dugc dinh nghia 1a ti 1¢ s6 diém Positive md hinh du doan
dung trén tong so diém that sy l1a Positive (hay tong so diém dugc gan nhan la
Positive ban dau).
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True Positive
Recall = (9)

True Positive +False Negative

Precision cang cao, ttrc 1a s6 diém mé hinh dy doan 13 positive déu 1a
positive cang nhiéu. Precision = 1, tirc 13 tat ca s6 diém mé hinh dy doan 1a Positive
déu dung, hay khong c6 diém nao c6 nhin 1a Negative ma mé hinh dy doan nham 1a
Positive.

Recall cang cao, tic 14 s6 diém 1a positive bi bo sot cang it. Recall = 1, tiic
1 tat ca s6 diém c6 nhin 1a Positive déu duge mo hinh nhan ra.

Tuy nhién, chi ¢ Precision hay chi c¢6 Recall thi khong danh gia dugc chat
lwong mo hinh.

o Chi dung Precision, mé6 hinh chi dua ra dg doan cho mot diém ma no chic
Chén nhat. Khi d6 Precision = 1, tuy nhién ta khong thé n6i 1a mé hinh nay
tot.

« Chi ding Recall, néu md hinh dy doan tat ca cac diém déu la positive. Khi
d6 Recall = 1, tuy nhién ta ciing khéng thé noi ddy 1a mé hinh tét.

Khi d6 F1-score duoc st dung. F1-score 1a trung binh diéu hoa (harmonic
mean) cua Precision va Recall (gia st hai dai lugng nay khac 0). F1-score dugc tinh
theo cong thuc:

2 1 1

— - 1
F1 Precision T Recall (10)

Déi vai cac bai toan phan 16p nhiéu 16p nhu nhan dang san pham thwong mai
dién ttr, ta 1an luot xem mot 16p 1a Positive, cac 16p con lai la Negative. Khi do, ta
c6 hai céach tinh F1-score: Macro F1-score va Micro F1-score.

Macro F1-score duoc tinh bang cong thirc vai Macro-Precision va Macro-
Recall la trung binh cong cua Precision va Recall theo cac 16p:

2 1 1
= — + (11)
Macro-F1 Macro—Precision Macro—Recall

Micro F1-score dugc tinh bang cong thirc véi Micro-Precision 14 ti 1¢ tong s6
di€ém cua toan bg cac diém Positive thude cac 16p trén tong s6 diém mo hinh du doan
la Positive thudc cac 16p. Micro-Recall dugc tinh bang cach tuong tu.

2 1 1
—_— = — — + — (12)
Micro—-F1 Micro—Precision Micro—Recall
C
_ - ¢ TP
Micro-Precision = (13)

(TP.+FP.)
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2¢ TP
Micro-Recall = (14)
(TP:.+FN¢)

Vi TP,, FP,, FN,. 1an luot 1a TP, FP, FN cua class ¢ trong tat ca C class.

Str dung ham classification _report() danh gia mo hinh trén tap test ta sé
thiy duoc cac thong sb phan loai Precision, Recall. F1-Score cua ting san
pham va Macro-F1 Score, Micro-F1 Score ctia chung 10 san pham. Trong
classification_report() thi Micro-F1 Score s€ duoc ghi la acurancy.

[78] print(classification_report(y_true, y predict, target names=target_names))
precision recall fl-score  support

T-shirt
balo
bowl

cap

laptop

pan
smartphone
smartwatch
treefan
water_mains

.34
.56

.67
.80

.45 21
.06 38
.14 26
42 21
35 22
28
28
22
21
23

=T~ = e~ o = R~ = = T < =)
2D 200000 0
h
B

e

e
1.
a.
B.:
a.
8.3
8.6
a.
a.

& o= LA
BB = B

o]

234
234
234

accuracy
macro avg
weighted avg

Hinh 3.16. Precision, Recall, F1-Score cuia mé hinh trén tép test

Nhan xét:

e San pham c6 F1-Score cao nhat 1a Treefan bang 0.78 v&i Precision 1a
0.8 va Recall 14 0.76.

e San pham c6 F1-Score thap nhat 1a Bowl bang 0.14 véi Precision 1a 1
va Recall 12 0.08, chénh 1éch nhau quéa 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 thay anh nao dugc nhan dang
1a Bowl thi chic chin dung.

e San pham co Recall cao nhat 1a Balo voi 0.8, kha cao. C6 rét it anh
Balo bi bd so6t 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 bo 10 san pham va Macro
Precision = 0.51, ta dugc Macro-F1 Score bﬁng 0.5.

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

e Nhin chung, mé hinh cho cac chi s6 khé 6n.

]
W1 oL
=== I

[+=]
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3.4 Ap dung xay dung hé thong
3.4.1 Xay dung web nhan dang sin phim
Vi su phat trién hién nay cia cong nghé, sy pho bién ctia mang internet thi cac
trang web that su rat tién loi. Ta c6 thé truy cap trang web va str dung tién ich ctia né
mot cach don gian chi cAn mot thiét bi co trinh duyét web va c6 két ndi internet bat
kéno 1a may tinh dé ban, laptop, smartphone...Vay nén xay dung mot hé théng nhan
dang san pham dudi dang web 1a diéu that su tién ich va hiéu qua cho nguoi dung.
Tt mo6 hinh ResNet50 da dugc dao tao ¢ trén, ta xay dung mot trang web nhan
dang cac hinh anh san pham ctia thuong mai dién tir. Cong nghé dé xay dung img dung
website sur dung framework Flask. Ngon ngir 1ap trinh 1a Python va dung IDE Visual Studio
Code dé chay mg dung.
3.4.2 Tao web voi Plask

Flask 1a mot Web Framework rat nhe ctia Python, dé dang gitup nguoi moi bét
dau hoc Python c6 thé tao ra website nho. Flask ciing d& mé rong dé xay dung cac
g dung web phirc tap. Flask c6 nén tang 1a Werkzeg WSGI va Jinja2 va né di tro
thanh mot trong nhitng Web Framework phd bién nhat cia Python.

Giao dién cong may chit web (Web Server Gateway Interface, WSGI) di duoc
str dung nhu mét tiéu chuan dé phat trién tmg dung web Python. WSGI 1a dic diém
ky thuat cua giao di¢n chung gitra may chu web va ing dung web.

Werkzeug 1a mot b cong cu WSGI thyce hién cac yéu cau, d6i tuong phan hoi
va cac chiic nang tién ich. Piéu nay cho phép mot khung web duoc xay dung trén
do. Khung cong tac Flask sir dung Werkzeg lam mdt trong nhitng co s& cua no.

Jinja2 1a mot cong cu mau phd bién cho Python. mot hé théng miu web két
hop mét mau véi mot nguén dit liéu cu thé dé hién thi mot trang web dong.

Flask Framework la mot b luu trir gitip cac 1ap trinh vién tao ra cac trang web
dé dang hon, c6 thé md rong, hiéu qua va co thé bao tri bang cach cung cp code hoic

tién ich md rdng cd thé st dung lai cho cac nhiém vu pho bién.


https://jinja.palletsprojects.com/en/2.10.x/
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| \ Database: SQLite ]
1

| /¥ ORM: SQLAkhemy j

|

|
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|¥  Framework: Flask
[Werkzeig
[Template Engine: Jija2 |
\

| Web Server: Cherokee ]

|
N

| Browser: Chrome/FF |

server
side

client
side

Hinh 3.17. Cach Flask Framework hoat dong

Flask thuong duge coi 12 mot microframework. N6 dugc thiét ké dé gitr cho
cdt 161 cua tng dung don gian va c6 thé md rong.Thay vi mét 16p triru tuong dé hd
trg co s& dit liéu, Flask hd trg cac phan mo rong dé thém cac kha ning nhu vay vao
ung dung.

Nhu da néu trude do, Flask duge phan loai 1a Web Framework siéu nho, nhe.
Thong thuong, mot framework vi mo 14 mot framework t6i gian hodc khong phu
thudc vao thu vién bén ngoai. N6 c6 rat nhiéu wu diém: toc do, hd trg cho NoQuery,
d6 phurc tap tdi thiéu, toi gian tuyét d6i, khong c6 ORM, dé dang két ndi véi tién ich
mo rong, trinh g& 18i dugc nhiing trong trinh duyét, ma ngan va don gian trong sb cac
framework Python khéc...

3.4.3 Trang web phén logi sin phim thuwong mai dién tiv

Trong trang web phéan loai san pham thuong mai dién tir thi st dung chii yéu

2 API RESTful 1a GET va POST cua frame work Flask. Muc dich 1a dé POST anh

truy van va GET anh két qua tim kiém va cac thong s lién quan.
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index-html X

templates >

name="

File" name

{% if query_path %}
ANH SAN PHAM

KET QUA:

Tén san pham: {{ pred_label_product }}

Loai san pham: {{ pred_category_product }}

{% endif %}

Hinh 3.18. File giao dién index.html cia Web nhan dang san pham TMDT

mainpy X

main.p;
category_product = "0 thol trang

return predicted product,category product

app = Flask(_ name__)
@app.route('/"', methods=["GET",

index():
if request.method == 'P
file = request.files["

img = Image.open(file)
uploaded_img_path = "static/up "+ file.filename
img.save(uploaded_img_path)
pred_label _product, pred_category_product = predict(uploaded img_path)
return render_template(® ml’,
query_path=uploaded img path,
pred_label product = pred label product,
pred_category product= pred category product)

urn render_template(index.html")

if __name__=="__main
app.run(host="12 .1', port=8080, debug=

Hinh 3.19. API RESTful GET va POST cua Flask trong Web nh4n dang san phdm thuong

mai dién ti
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3.4.4 Trang web nhdn dang sin phim thuwong mai dién tiv
Sau khi ¢6 giao dién hoan chinh, két hop cung véi mé hinh ResNet50 da dugc
dao tao o trén. Ta dugc website nhan dang san phém thuong mai dién tir c6 chirc nang
nhan dién phan loai dugc anh san phém thuong mai dién tir ma nguoi dung tai anh
1én. Giao dién trang web c6 mot nut “Chon tép” dé upload file &nh va mgt nat “Nhén
dang” dé nhan dang san pham. Khi nguoi dung mudn nhan dang hinh anh:
e Pau tién 1a click nut “Chon tép” dé tai anh truy van.
e H¢ théng s& mo cira sO chon file anh trén thu muc may tinh.
e Nguoi dung chon anh trong cac thu muc may tinh cua ho va tai 1én.
e Sau khi anh truy van di duoc tai 1én thanh cong, ngudi dung click vao nut
“Nhan dang”.
e H¢ théng thyc hién phan loai hinh anh san phém. Tra vé két qua tén san
pham cung loai san pham thuong mai dién tu.
Duéi day 1a giao dién bt ddu cua trang web nhan dang san pham thuong mai
dién tr. Trang web co6 giao dién don gian vé bd cuc, d& sur dung cho tt ca moi

nguoi.

PHAN LOAI SAN PHAM THUONG MAI BIEN TU

Chon tép |Khong c6 tép nao dugc chon  IENIERRGETSTs|

Hinh 3.20. Trang giao dién web nhan dang san pham TMBDT
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@ 127.0.0.1:8080

PHAN LOAI SAN PHAM THUONG MAI DIEN TU

Chon tép | Khéng cd tép nao dugc chon  JINETNGETls)

PHAN LOAI SAN PHAM THUONG MAI DIEN TU

Chon tép |Khéng c6 tép nao dugc chon  JENGEN dang

ANH SAN PHAM:

KET QUA:
Tén san pham:
pan

Loai san pham:
Do gia dung

Hinh 3.22. Web hién thi anh san pham va két qua nhan dang
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@ 127.0.0.1:8080

PHAN LOAI SAN PHAM THUONG MAI DIEN TU

‘ Chon tép ‘ Khdng c6 tép nao dugc chon  EENTELNEN e}

ANH SAN PHAM:
1

KET QUA:

Tén san pham:
smartphone

Loai san pham:
Do dién ti
Hinh 3.23. Mot két qua nhan dang san pham khac ctia web
3.5 Két luan chwong ITI

Trong chuwong nay, luan vin di tién hanh thyc nghiém mo hinh ResONet50 véi
tap dir liéu hinh anh cac san phém thuong mai dién tir. Tap dir li¢u anh san phém
thuong mai dién tir véi 3 loai san phém: dd dién tur, do gia dung, dd thoi trang. Tién
hanh dao tao cho m6 hinh ResNet50 st dung framework Tensorflow. Panh gia mo
hinh dya trén d6 chinh xac Accuracy. M6 hinh ResNet50 sau khi dugc dao tao cho
d6 chinh xac 74.36% trén tap kiém thir.

Luan vin ciing da trinh bay vé framework dé 1ap trinh web Flask. Dong thoi
cling ing dung framework nay xay dung trang web nhan dang hinh anh san phim
thuong mai di¢n tr st dung mo hinh hoc sdu ResNet50 da duoc huin luyén & trén.
Khi anh san pham duoc nguoi ding tai 1én trang web thi trang web s& hién thi két qua

nhan dang san pham va loai san pham thuong mai di¢n tu.
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KET LUAN
1. Két qua dat dwoc:

e Luan d3 trinh bay chi tiét vé mat khai niém, hinh thirc, dic trung cta thuong
mai dién tir va wu nhuoc diém va tac dong ctia né dén doanh nghiép.

e Luan vin néu ra thuc trang cta thuong mai dién tir & nudc ta va trén thé gioi.

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

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

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

e Trinh cu thé vé mang no ron tich chap CNN va thanh phén cu thé cua mang
nay. Néu ra qua trinh phat trién ctia mang CNN va trinh bay kién tric mot sé mang
tiéu biéu. Trinh bay vé hoc chuyén giao gitp tang hiéu qua cho cac mé hinh hoc sau.

e Luan vin viét cu thé vé kién trac mang duoc st dung phé bién va rong rai
hién nay la ResNet

e Trinh bay kién tric mang ResNet50 két hop hoc chuyén giao st dung
pretrained model ResNet50 ctia ImageNet dataset dé phéan loai hinh anh.

e Tién hanh dao tao cho mé hinh ResNet50 str dung framework Tensorflow.
M® hinh ResNet50 sau khi dugc dao tao cho d6 chinh xac 74.36% trén tap kiém thur.

e Xay dung trang web nhan di¢n san phém thuong mai di¢n tor sir dung mo
hinh ResNet50 di duoc huin luyén véi tap thir nghiém.

2. Huwéng nghién ciru tiép theo:

e Véi nhitng két qua trén, hudng nghién ctru tiép theo s& nghién ciru sdu hon
vé cac mod hinh hoc sau nhan dang anh kiéu méi, cho két qua chinh xac hon. Ung
dung nhan dang hinh anh nhiéu hon dé thém tinh nang trong cac h¢ thong thuong mai

dién tur.
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