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TOM TAT

Ngay nay, v6i sy bung nd cia thwong mai dién tir, viéc tu dong
hoa qua trinh so sanh gia san pham va tim kiém cac san pham
tuong tu tré thanh mot yéu té quan trong ddi véi ca ngudi tiéu
dung va doanh nghiép. Trong bai bao nay, nhom tac gia gidi
thiéu va dé xuat chién luoc trién khai Selenium Webdriver dé tu
dong hoa qué trinh duyét web két hop voi ky thuat im kiém
bang hinh anh trén Google Lens, giup tu dong hoa qua trinh thu
thap thong tin vé gia san phim va tim kiém cac san phdm tuong
tu trén cc trang thuong mai dién tir va hé thong tim kiém
Google. Két qua caa nghién ciru ndy co thé tiét kiém nhiéu thoi
gian cho doanh nghiép va nguoi tiéu dung cling nhu nang cao
d6 chinh xéc trong qua trinh thu thap gia va tim kiém kiém san

Tim Kiém hinh anh;

So sanh gia.

phdm tuong tu.

1. GIOI THIEU
1.1. Téng quan

Bai toan so sanh gia san pham ngay nay dat
ra mot thach thac quan trong trong linh vuc
thuong mai dién tr. Trong qua trinh nay, cac
thong tin san pham can trich xuat bao gom gia
ban, mo ta, danh gia ctua ngudi dung, thong sd
ky thuat, thuong hiéu va anh san pham. Viéc tu
dong hoa qua trinh thu thip thong tin nay khong
chi gia tang d¢ chinh xac ma con giam bét ganh
nang cho nguoi ti€u dung va doanh nghi¢p. Bai
toan nay tréd nén quan trong vi né mang lai
nhiéu loi ich, nhu tiét kiém chi phi cho ngudi
tiéu dung, tang tinh minh bach trong thi truong
va tao co hoi canh tranh cho doanh nghiép nho.

Trén thuc té, d3 xuat hién nhiéu tng dung va
dich vu sir dung bai toan so sanh gia san pham
nhu Pricegrabber, Shopzilla, Google Shopping
va Websosanh.vn. Nhitng dich vy nay khong
chi mang lai sy thuan tién ma con khuyén khich
su canh tranh va da dang trong thi truong
thuong mai dién ta.

Bai toan so sanh gia san pham khong danh
riéng cho nguoi tiéu dung ma con 1a mot trong
nhitng yéu t6 rit quan trong ddi véi doanh
nghiép. Trong thuc té, doanh nghiép ciing can
thuc hién qua trinh so sanh gia dé duy tri va
canh tranh vé gia trén thi trudng thuong mai
dién tir. O goc d6 cua doanh nghiép, viéc theo
ddi va so sanh gia san pham tir cac ddi thu trong
nganh gitip ho hiéu rd hon vé méi trudng canh
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tranh. Diéu nay giup ho dua ra quyét dinh chién
lugc vé gia ca, phan anh dung nhu cau va mong
muén cua thi truong muc tiéu. Bang cach nay,
doanh nghiép c6 thé diéu chinh chién lugc gia
cia minh dé thu hat khach hang, dic biét 1a
trong bdi canh khach hang ngdy cang tré nén
nhay cam véi gia va san sang chuyén ddi giira
cac nhan hang duya trén s hip dan vé gia. Ngoai
ra, viéc so sanh gia cling giup doanh nghiép xac
dinh duoc vi thé cua minh trong thi trudong va
phat hién ra nhitng co hoi mai. Piéu nay co thé
bao gom viéc phat trién cac chién lugc giam gia
hodc khuyén mai dé thu hut khach hang, ciing
nhu t6i wu hoa quy trinh san Xuat va phan phdi
dé giam chi phi va ting cuong canh tranh gia.
Do do, khong chi nguoi tiéu dung ma con doanh
nghiép ciing déu huong loi tir viéc tu dong hoa
qué trinh so sanh gia san pham, d6 1a mot cong
cu manh mé gitip ho duy tri va cai thién vi thé
ctia minh trong thi trudong day thach thic hién
nay.

Ngoal viéc tim kiém gia san pham trong
thuc té, mot san pham con c6 thé ¢ cac san
pham tuwong ty V& hinh thirc, chie nang st dung
va cac yéu to khac. Bai toan tim kiém céc san
pham twong tu nay dit ra mot thach thuc mo
rong trong linh vuc thuong mai dién ta. Viéc
nay doi hoi sy hiéu biét sau sic vé tinh da dang
ctia san pham va kha ning phén loai chinh xac
dé co thé @& xuit nhitng san pham twong ddi
tuong dong.

D6i véi nguoi tieu dung, kha ning tim
kiém va so sanh san pham twong tu mang lai trai
nghiém mua sam da dang va phong ph. biéu
nay gitp ho c6 nhiéu lya chon hon, dong thoi
cling cung cap thong tin chi tiét dé ho co thé dua
ra quyét dinh mua sam thong minh.

Tur goc d6 doanh nghiép, kha nang ty dong
tim kiém san pham twong ty gitp ho nam bat
dugc xu hudng thi truong va phan anh sy da
dang cua nhu cau khach hang. Piéu nay co thé
dan dén viéc diéu chinh chién luoc kinh doanh,
phat trién cac san pham mai hoac tham chi ca
t6i ru hoa quy trinh san Xuat.

Trong bai bao nay, nhom tac gia chi tiét hoa
cach trién khai Selenium dé ty dong hoa qua
trinh duyét web, dong thoi mé ta cach sur dung
ki thuat tim kiém bang hinh anh trén Google dé
thu thap thong tin vé gia ca ciia san pham va san
pham tuong tu tir cac trang thuong mai dién tir
va hé théng Google Tim kiém.

1.2. Cac cong trinh lién quan

Trong nhitng nim gan dy c6 mot sé cong
trinh ung dung Google Lens trong viéc tim
kiém ddi twong thong qua hinh anh. Nam 2023
Tukino Paryono cung cac cong su da stir dung
Google Lens dé nhan dang bién s6 xe (Paryono
va c.s., 2023). Nghién ctru cta Nuraini va cong
su cho thay rang Google Lens c6 thé nhan dang
t6t doi v6i san pham 1a cdy canh (Nuraini va
C.S., 2022). So sanh d6 chinh xac cta tinh nang
nhan dang Google Lens véi cac ing dung nhan
dang thuc vat khac trong nghién ciru cuia nhom
tac gia Zhanna I. Bilyk cho thidy Google Lens
c¢6 ty 1& nhan dién véi do chinh xac cao nhét
(92.6%) (Bilyk et al., 2020).

Selenium WebDriver dwoc st dung rat
nhiéu trong cac quy trinh tu dong hoa truy cap
cac tng dung web. Quy trinh kiém thir sir dung
Selenium WebDriver dugc st dung trong cac
mo hinh kiém thur tu dong duoc danh gia 1a
giam ganh né@ng cong viéc cho nguoi thyc hién
va trién khai dé dang (Gojare et al., 2015).
Ngoai ra viéc két hgp Slenium WebDriver cting
v6i hoc may cling dugc tac gia Duyen Phuc
Nguyen va cong su thuc nghiém trong nghién
ctru gan day nham giam thiéu sy viét ma 1ap
(Phuc Nguyen & Maag, 2020).

Dbi véi viéc tim kiém san pham bang hinh
anh c6 nhiéu thuc nghiém ndi tréi nhu: nhén
biét san pham bang phuong phép phan loai hinh
anh da nhidn theo tung mau (George &
Floerkemeier, 2014), cong cu tim kiém truc
quan cho hinh anh san pham (Li et al., 2014) ,
tim kiém hinh anh san pham duya trén dic tinh
ndi bat cua canh (Li et al., 2014) . Tuy nhién cac
du an nay thuong tap trung vao viéc nhan biét
san pham trong hinh anh ma chua tap trung
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nhiéu vao thong tin gia cua san pham trén thi
trrong hoac cac thong tin khac.

2. CONG NGHE VA PHUONG PHAP
2.1. Cong nghé
2.1.1. Selenium WebDriver

Selenium 13 mét du 4n tong hop bao gém
cac cong cu va thu vién ho tro tu dong hoa viéc
diéu khién trinh duyét web. N6 cung cdp cac
phan mé rong dé mo phong tuong tac ciia ngudi
dung v6i trinh duyét, mot may chu phan phéi dé
M rong viéc cip phat trinh duyét va co so ha
tang cho viéc trién khai caa W3C WebDriver -
mot dac ta cho phép ban viét ma co thé thay thé
dugc cho tat ca cac trinh duyét web chinh (The
Selenium Browser Automation Project, khong
ngay)

Selenium WebDriver con duoc biét d¢én véi
tén goi Selenium 2.0. Selenium WebDriver truc
tiép giao tiép vai trinh duyét, do d6 Selenium
WebDriver nhanh hon so vdi Selenium RC.
Selenium WebDriver hd tro nhiéu trinh duyét
web va ciing hd tro cho ung dung Ajax. Muc
tiéu chinh cua Selenium WebDriver la cai thién
sirhd trg cho cac vén dé kiém thir tng dung web
hién dai. Selenium WebDriver hd trg nhiéu
ngodn ngir dé viét cac kich ban kiém thir. API
cua Selenium WebDriver don gian hon so véi
Selenium RC (Gojare va c.s., 2015).

Browser
Drivers

JSON Wire
Protocol

Selenium
Client Libraries

Hinh 1. Kién trac Selenium (Architecture of
Selenium WebDriver, khong ngay)

Selenium WebDriver c¢6 thé tuong thich va
dugc trién khai trén nhiéu loai ngdn ngit nhu
ngon ngl lap trinh Java (Garcia, 2022) hoac

ngon ngir [ap trinh Python (Nyamathulla va c.s.,
2021) va mot s0 ngon ngir 1ap trinh khac.

2.1.2. Tim kiém hinh anh bang Google

Tim kiém hinh anh trén Google 1a mét chirc
ning cua cong cu tim kiém Google, cho phép
ngudi dung tim kiém thong tin dua trén hinh
anh thay vi tir khéa van ban. Dé sir dung chirc
ning nay, ngudi ding cé thé truy cap trang web
https://images.google.com/ va kéo tha hoac tai
1én mot hinh anh dé tim kiém thong tin lién
quan.

Google

Tim bang hinh &nh qua Google Ong kinh X

Hinh 2. Chirc nang tim hinh anh cua Google
2.1.3. Google Lens

Google Lens 1a mdt nhom tinh nang st dung
cong ngh¢ dién toan dua trén hinh anh. Google
Lens két hop tri tué nhan tao va thi giac may
tinh dé nhan dién va hiéu biét vé nhitng gi nd
"nhin thay" thong qua camera cua thiét bi di
dong hodc hinh anh duoc tai 1én thong qua trinh
duyét. Google Lens c6 kha nang xac dinh
nhitng ndi dung bén trong anh va st dung thong
tin d6 dé sao chép hoac dich vin ban, xac dinh
ciy cdi va dong vat, phat hién cic ngdn ngir
hoic doc thuc don, kham phé cac san pham, tim
hinh anh twong tu va lam nhiéu viéc hiru ich
khac.

Khi sir dung Google Lens dé tim kiém hinh
anh, ung dung s& thu thap thong tin tir nhiéu
nguon khac nhau, bao gém cic co s dit lidu
hinh anh cta Google, cac tin hi¢u tir nguoi dung
va cac két qua tim kiém trén Google Tim kiém.
Sau d6, (ng dung sé& sir dung thong tin nay dé
dua ra mot loat cac két qua c6 thé lién quan. Cac
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két qua nay s& dugc sap xép dua trén muc do
phu hop tiém ning va ang dung c6 thé loai bo
nhiing lya chon khong phu hop dé chi hién thi
két qua duy nhat. Vi du, néu tng dung nhan
dién mot chi cho trong birc anh, nd co thé dua
ra cac két qua nhu ché chin ctru Dre, ché corgi,
ché poodle,... Ung dung s& danh gia mirc d6 phu
hop cua tirng két qua dya trén cac yéu té nhu do
twong dong vé hinh anh, do phd bién cua giéng
cho va cac danh gia tir ngudi dung. Néu ¢ng
dung udc luong rang c6 95% kha nang do 1a cho
chan ctru Diic, n6 c6 thé chi hién thi két qua do.
Ngoai ra, Google Lens cling c6 thé cung cap cac
két qua tim kiém lién quan dén ddi twong trong
anh. Vi dy, néu bac anh chua san pham nhu
quan bo hodc gidy thé thao, ung dung co thé
hién thi thong tin chi tiét vé san pham hozc két
qua mua sam hd tro. (Google Lens - Search
What You See, khong ngay).

Mic di Google Lens dugc Google cung cap
chinh cho cac nén tang di dong, tuy nhién nguoi
dung van c6 thé sir dung trén may tinh thong
qua cac trinh duyét web, viéc chup anh dugc
thay thé bang viéc tai 1én hinh anh san pham can
tim kiém. Diéu nay tao co hdi cho viéc két hop
Google Lens va Selenium Driver trong vi¢c tim
kiém san pham ty dong.

Hinh 3. Ung dung Google Lens trén thiét bi
di dong (Tran, 2022)

Mot s6 website cho phép ngudi dung nhap
vao thong tin nhu tén va model cta san pham
dé so sanh gi4, trong thuc té viéc so sanh nay
duogc cac cong ty chu quan caa tng dung thu

thap chu dong hoac thu dong, mang tinh chat
quang cdo. Dit liéu dau vao cia cau truy van
thudng 13 vin ban (text). Cau truy van bang text
thuong dugc su dung khi nguoi dung da co
thong tin cu thé vé san pham, nhu tén hodc mo
ta. Didu nay phu hop khi ngudi dung mudn tim
kiém san pham cu thé. Trong khi do, cau truy
van bang hinh anh thich hop hon khi ngudi
dung khong biét chinh x4c tén hodc mé ta cia
san pham, nhung ho c6 thé nhan dang no6 thong
qua hinh anh. Déi véi mot sé doanh nghiép, dac
biét 1a doanh nghiép phén phdi véi s6 lugng san
pham Iuu kho 1én dén hang chyc tham chi hang
tram nghin san pham cong véi viéc dat tén san
pham va danh ma sb giita cac doanh nghiép
khac nhau, khong ¢ quy tic chung, vi du nhu
cac san pham vé thoi trang, thi viéc ung dung
tim kiém san pham bang hinh anh 14 rat can thiét
va hitu ich.

2.2. Quy trinh @@ xuat

2.2.1. Quy trinh chinh

Quy trinh so sanh gia san pham duoc tu
dong hoa thong qua viéc dung Selenium
WebDriver dé diéu khién trinh duyét voi cac
budc sau day:

Buwéc 1. Nguoi dung xac dinh ngon ngir tim
kiém. Google Tim kiém c6 tinh dic thu theo
tirng khu vy, theo tirng quéc gia. Mbi dia diém
va ngdn ngit $& c6 cach dinh dang sd, don vi tién
khac nhau va su uu tién hién thi két qua ciing
khac nhau.

DPé da dang hoa trong qua trinh thyc
nghiém, nhom tac gia thiét ké dé ngudi dung c6
thé lya chon ngdn ngit. Trong di 4n nay, Tiéng
Viét, tiéng Ba Lan, tiéng Phap va tiéng Hungary
da duoc lya chon dé thyc nghiém, cac loai ngon
ngit c6 thé dugc mé rong trong twong lai.

Bwéc 2. Nguoi dung lya chon thu muc chua
hinh anh tat ca cac san pham muon so sanh gia.

Buéc 3. Hé thong thiét lap cac thong tin
ngdn nglt do nguodi dung da chon.

Buwdc 4. Khoi dong Selenium WebDriver.
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~ Budc 5. Tao mc’ri (}anh sach chira bao cao
tong keét, duogc thiét ke dudi dang bang trong
HTML.

Bwéc 6. Hé thdng lan luot duyét ting hinh
anh san pham can so sanh gia va thuc hién cac
budc con sau day:

- Tao m¢i danh sach chua két qua so sanh
gia cho san pham dang xur ly.

- Thyc hién quy trinh tim kiém va trich xuét
thong tin cho mot anh san pham, quy trinh nay
dugc trinh bay tai muc 2.2.2 cua bai bao.

- Tim kiém thong tin gia san pham cao nhat,
thap nhat, trung binh gia; thuc hién danh dau va
ghi nhan thong tin da tim duoc.

- Thém toan bo két qua caa budce 7 vao bao
cdo cudi cung.

- Trong tinh hudng con san pham trong thu
muc can so sanh s¢€ thuc hién lai budc 7, nguoc
lai s€ chuyén sang budc so 8.

Con hinh &nh sén
pham can tim kié

Nguwdi ding chgn ngon
ngi¥ tim kiém Yes
kL A

Tao m&i danh sdch chira két
qua théng tin san pham dang

MNguwé&i diing chon X ly
thw muc hinh anh ¥
san pham Thire hién quy trinh trich
xudt va tim kiém théng tin
cho mdt anh
l No

Tim kiém san pham c6 gid
thép nhét, cao nhét va tinh
trung binh gia

+

Thém két qua clia san pham
vao bao cdo tong

Xuat két qua & dang
HTML

~

Céau hinh ngén ngi¥ tim
kiém cho Selenium
WebDriver

Khdi dong Selenium

WebDriver /

Tao m@i danh sach bao | |
cédo tong

Hinh 4. Quy trinh chinh

Budéc 7. Xuat két qua ¢ dang bang HTML &
ctra so trinh duyét mai va két thuc quy trinh.

2.2.2. Quy trinh tim kiém va trich xuit théng
tin cho mét hinh anh san pham

Quy trinh tim kiém va trich xut thong tin
cho mot hinh anh san pham duoc cu thé tai Hinh
9 va mo ta cac budc chi tiét nhu sau:

Buwéc 1. Hé théng diéu khién Selenium
WebDriver truy cap vao Google Lens tai dia chi
sau day: https://lens.google.com/search?p=

Buwéc 2. Xac dinh nat “Tai 1én” thong qua
tim kiém thanh phan XPATH vai lép CSS duoc
xac dinh trudc, thuc hién thao tac nhan vao nut
sau khi tim thay thanh phan.

v <button class="V{Ppkd-Bz112c-LgbsSe yHylrc ello] mhlivc™
j- 4 .

Hinh 5. L6p CSS cua nut Tai 1én

Céc 16p CSS nay duoc Google thiét ké cb
dinh, tuy nhién khong loai trir theo thoi gian dai
truy cap, n6 c6 thé duoc cap nhat thanh cac 1op
m&i, nén can c6 su Kiém tra trude cac dot thuc
nghiém.

Buwoc 3. Xac dinh nat “Tai 1én tir may
tinh” thong qua tim kiém thanh phan XPATH
véi 16p jsname dugc xac dinh trude, thuc hién
thao tac nhin vao nat sau khi tim thay thanh
phan.

TAI LEN TU

[l May tinh

n jsname="

Hinh 6. Nt tai Ién tir may tinh va jsname
Thanh phan jsname nay dugc Google dat
gia tri ¢6 dinh, twong tu nhu nat bén trén, khong
loai trir theo thoi gian dai truy cap, nd co the
dugc cap nhat thanh cac gia tri méi, nén can cd
su kiém tra trude cac dot thuc nghiém.

Buwéc 4. Thyc hién thao tac tai anh 1én bang
cach dan duong dan hinh anh can tim kiém tu
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Jawa Swing vao Open Windows cua trinh duyét
dang su dung.
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Classic Platform GIAY NAM DA Li BE

Hinh 7. Hinh anh minh hoa két qua tim kiém
mot san pham bang anh

Buoc 5. Liy danh sach két qua tim kiém
theo dang List<WebElement> thong qua
XPATH, thong thuong mdi két qua tim kiém
duoc s& co thong tin twong tu Hink 7. Két qua
c6 thé bao gém, hinh anh tuong ty, tén san
pham, duong din website, gia tién cua san
pham kém theo loai tién té.

Budéc 6. Duyét lan luot ting két qua tra vé
va thuc hién cac budc con sau day:

- LAy toan bd ndi dung van ban dugc chira
trong WebElement hién tai dang xur 1y.

- Trich xuét céac thong tin tén san phém,
gia tién, duong dan dén website, duong
dan dén hinh anh tuong tng, ...

- Kiém tra néu san pham tim kiém duoc
¢6 dinh kém thong tin gia san pham thi
tao doi tuong thém vao danh sach,
nguoc lai bo qua két qua do va tiép tuc
vong 1ap.

Bwéc 7. Két thuc vong lap va tra két qua vé
quy trinh chinh dé tiép tuc xu 1y anh san pham
tiép theo.

B3t ddu quy trinh tim kigm
cho 1 anh y,

—

Truy cap Google Lens
https://lens_google com/search?p=

Xac dinh NGt . . e
Upload théng | —] Th::luciac i. |, éc d\_nthhl‘ﬁdsé t‘:‘al:;e;;:ﬂr_r'way tinh
qua XPATH
I
)
Thao tac Tai anh s&n phdm cén tim kiém 1én
click Google Lens

LAy danh s&ch két qua san phdm dang List<WebElement> bing XPATH

Con phén ti trong
danh sach

Yes—-{ L&y toan bd Text tir WebElement

l

Trich xudt céc thang tin-
title, price, cumrency, webUrl,
imageUr

No price = 0

Yes
¥

Tao d6i tirong va dua san pham
vao danh sach két qua cudi

Két thic quy
trinh tim kiém
cho 1 &nh

S/

Hinh 8. Quy trinh tim kiém va trich xuét thong tin
cho mét anh san pham

3. THUC NGHIEM
3.1. Tap dir liéu thuc nghiém

Tap dir liéu thuc nghiém duoc thu thap tu
céc trang web mua sam truc tuyén phd bién cac
quéc gia Viét Nam, Ba Lan. Tap dit liéu bao
gom 25 san pham hinh anh dai tra voi mdi quéc
gia. San pham da dang véi nhiéu loai va thuong
hi¢u khac nhau. Myc tiéu la dam bao du do dai
dién dé danh gia hiéu suat caa phuong phap tu
dong hoa so sanh gia san pham va tim klem san
pham tuong tu. Ngoai ra mot tap dir liéu gom 5
san pham c6 nhiéu model, trong d6 cac model
mirc 6 twong dong vé hinh anh cao ciing duoc
dung dé thuc nghiém trong du an nay.
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Bang 2, 3 va 4 dudi déy la két qua thyc nghiém,
trong d6 gom cé cac gia tri c6 y nghia cu thé
nhu sau:

Bang 1. S6 luong anh thir nghiém tir cac
website thuong mai di¢n tu

Quéc gia Website  Sé lwong anh
Viét Nam Tiki.vn 25
Ba Lan Allegro.pl 25 (San
pham dai tra)
Ba Lan Allegro.pl 5
(San pham
cO nhiéu
model)

3.2. Méi trwong thuc nghiém
Chung t6i trién khai moi truong thir nghiém
trén hé diéu hanh Microsoft Windows 11 Pro va

sir dung phién ban 120 cia Google Chrome dé
chay Selenium WebDriver.

CAu hinh phan cing cua thiét b thir nghiém
nhu sau: Laptop LG gram 2inl 14", Intel®
Core™ i5 Gen 13 va LPDDR5 RAM 16GB.
Moi treong mang Internet dam bao cho viéc
Véi toe do tai tdi thiéu 1a 12 Mbps dé hé thong
truy cap va tim kiém dir liéu bang cong cu
Google Lens.

SO SANH GIA TU DONG

TIM GIA BAN LE CUA SAN PHAM TAI VIET NAM
GOOGLE LENS
TiM GIA BAN LE CUA SAN PHAM TAI BA LAN Jesktop\chromedriver.exd Open Chrome
ve\Desktop\image_search  Open Folder

4 TiM GIA BAN LE CUA SAN PHAM TAI PHAP
< Start Scan

. TIM GIA BAN LE CUA SAN PHAM TAI HUNGARY

Hinh 9. Giao dién phan mém so sanh gia
3.3. Két qua tim kiém gia san pham

D6i voi mdi anh san pham, ching t6i thu
duogc danh sach cac hinh anh tim kiém dwoc
bang Google Lens va gia ban, don vi tién té,
duong dan cua trang web, hinh anh san pham.
San pham cé gia thap nhat, cao nhat va trung
binh ciing dugc thong ké cho tirng san pham.

I: Pay la s6 tha ty cia hinh anh san
pham duoc tim kiém.
X1: S6 luong két qua tra vé sau khi thuc
hién tim kiém.
Xa: S6 lwong két qua ma hé théng xac
dinh két qua ding va chinh xac voi san
pham can tim. Tiéu chi danh gia 13 muc
d6 gidng nhau gitta hinh anh tim kiém
va san pham thuc té caa két qua tra vé,
su phu hop Vé mé ta san pham, gid ca,
va duong dan cua trang web, san pham
tim kiém va két qua tra vé phai cung 1a
mot san pham. Viéc danh gia nay duoc
thuc hién thu cong bang cach kiém tra
va ddi chiéu ting két qua tim kiém.

n

XZi = Zj=1 aj (1)

Trong do:

n = tong s6 két qua tra vé

a; = 1 d6i voi két qua chinh xéc

a; = 0 dbi voi két qua tra vé san pham
khac.

X3: Ty 16 phan tram cua s6 két qua dung
S0 Vi tong sb két qua tra ve.

Xa: S lugng két qua ma hé thong dua
ra va giong hoic tuong tu v4i san pham
can tim. Tiéu chi d4nh gia ctia X4 twong
tu nhu X2 nhung ngoai san pham chinh
xac tuyét doi, cac san pham cung thé
loai san pham nhung khac model, cuing
mau ma, mau sat hoic co sy trong dong.

n
X4i = aj (2)
Zj=1

Trong do:

n = tong sb két qua tra vé

a; =1 - dbi véi két qua chinh x4c hodc
¢6 su tuong dong, cung loai san pham
nhung khic model.

a; = 0 - ddi voi két qua tra vé san pham
khac.
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Xs: Ty 1& phan tram cta sé luong két
qua dang hodc tuong tu v4i san pham
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can tim so véi tong sé két qua tra vé.

Bang 2. Két qua tim kiém gia va san pham

tuong tu bang hinh anh & Viét Nam

21 5 5 100.0% 5 100.0%

22 5 5 100.0% 5 100.0%

23 1 1 100.0% 1 100.0%

24 22 5 227% 21  95.5%

25 16 4 250% 15 93.8%

I X1 X2 X3 Xa Xs

1 1 1 100.0% 1 100.0%
2 7 6 85.7% 6 85.7%
3 27 0 0.0% 0 0.0%
4 8 1 125% 8 100.0%
5 17 7  412% 17 100.0%
6 1 1 100.0% 1 100.0%
7 4 4 100.0% 4 100.0%
8 16 16 100.0% 16% 1.0%
9 11 1 9.1% 10 90.9%
10 4 4 100.0% 4 100.0%
11 1 1 100.0% 1 100.0%
12 9 0 0.0% 9  100.0%
13 2 2 100.0% 2 100.0%
14 17 1 59% 17 100.0%
15 11 1 9.1% 10 90.9%
16 10 8 80.0% 10 100.0%
17 1 1 100.0% 1 100.0%
18 26 1 38% 25 96.2%
19 1 1 100.0% 1 100.0%
20 1 1 100.0% 1 100.0%

Hiéu suat caa hé thong tim kiém giad tu
d6ng, thé hién qua cac dong tir 1 dén 25, 1a kha
an tuong véi kha nang tim thay dugc san pham
can so sanh gia (X3). Piéu nay 1a minh ching
cho tinh kha thi ctia qua trinh tim kiém gia san
pham bang hinh anh. Tinh dén ty 1¢ két qua c6
lién quan (Xs), hé théng thuong xuyén dat dén
mac 100%, cho thay khong chi két qua 1a san
pham chinh x4c ma con co6 thong tin cic san
pham c6 sy gan gidng vai san pham can tim.
Diéu nay lam ting kha nang ngudi ding s& nhan
duoc thong tin day du va lién quan khi thuc hién
so sanh gia san pham.

Tuy nhién, ciing c6 mot sé truong hop dic
biét, nhu trong truong hgp cua dong 3 va dong
12, noi ma hé thong khong thé tim thay két qua
dung. Pidu nay co thé xuat phat tir dic diém kho
nhan dién ctia san pham trong mot sé hinh anh
cu thé, dit ra thach thirc trong viéc cai thién do
chinh xac va dong nhat cua hé thong. Mot sé
nguyén nhan dan dén viéc khong tim thiy dugc
san pham nhu sau: hinh anh bao gém qua nhiéu
vat thé, hinh anh c6 qua nhiéu vin ban (nhu Ia
bia sach c6 rat nhiéu thong tin vian ban), hinh
anh san pham thiéu tinh dic trung va tinh dai
dién cho san pham.

Bang 3. Két qua tim kiém gi4 va san pham &
Ba Lan

# X1 X2 X3 X4 Xs

1 24 5 20.8% 24 100.0%

2 24 1 4.2% 24 100.0%

3 8 8 100.0% 8  100.0%
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4 23 2 8.7% 21 91.3%
5 24 4 16.7% 22 91.7%
6 23 4 174% 23 100.0%
7 21 3 143% 21 100.0%
8 3 3 100.0% 3  100.0%
9 27 16 59.3% 27 100.0%
10 1 1 100.0% 1 100.0%
11 3 3 100.0% 3  100.0%
12 33 12 364% 33 100.0%
13 25 4 16.0% 23  92.0%
14 24 2 8.3% 24 100.0%
15 26 7 26.9% 26 100.0%
16 18 5 21.8% 7 38.9%
17 22 5 22.7% 22 100.0%
18 29 2 6.9% 29  100.0%
19 19 19 100.0% 19 100.0%
20 21 3 143% 20 95.2%
21 13 13 100.0% 13 100.0%
22 5 1 200% 5  100.0%
23 1 1 100.0% 1  100.0%
24 18 1 5.6% 18  100.0%
25 34 5 14.7% 34 100.0%

Déi véi thuc nghiém tai thi truong Ba Lan
cho théy tat ca cac san pham dai tra déu duoc
tim thay va lay duogc gia san pham (X3) ddi véi
san pham can tim. Viéc tim kiém cac san pham

tuong tu (Xs) co két qua rat cao, ngoai trur
truong hop s6 16 thi kha ning tim kiém san
pham cung thé loai déu dat trén 90%.

429000 429000 429000

1.png 1

2png 9 27629 2890000 203162544

16900000 d

24500000 d

28900000 4

L _]
-
dienmayxanh com 1

Hinh 10. Giao dién bao cao két qua tim kiém

Bén canh cac san pham dai tra, nhom tac gia
cling tién hanh thyc nghiém véi cac san pham
¢6 nhiéu model, cac model nay c6 muc do
tuong dong cao vé hinh anh, két qua cu thé nhu
Sau:

Biing 4. Két qua tim kiém gia va san pham
(c6 nhicu model) bang hinh anh ¢ Ba Lan

# X1 X2 X3 Xa Xs

1 16 1 6.25% 4 25%

2 1 1 100% 24 100.0%
3 3 3 100% 3 100.0%
4 13 4 30.7% 13 100.0%
5 2 2 100% 2 100.0%

Dbi véi cac san c6 nhiéu model, Goole Lens
s& cho két qua t6t phan loai t6t d6i vai san pham
¢6 hinh anh khac nhau ¢ tirng model. Tuy nhién
d6i voi san pham c6 cung hinh anh cho tat ca
model thi két qua X, khong tot, vi du nhu san
pham 1 va 4 trong bang 4.

4. KET LUAN

Trong bai bdo nay, nhom tac gia da trinh
bay mot phuong phap tu dong hoa so sanh giad
san pham va tim kiém san pham twong tu thong
qua viéc su dung Selenium WebDriver va
Google Lens. Quy trinh chinh bao gdm cac
budc tir xac dinh ngdn ngi tim kiém dén tao bao
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céo tong két, va quy trinh tim kiém va trich xuat
thong tin chi tiét cho moi hinh anh san pham.

Qua trinh thyc nghiém duoc trién khai trén
mot tap dir liéu da dang tur cac trang web mua
sam tryc tuyén ¢ Viét Nam va Ba Lan. Két qua
thir nghiém cho thay hé théng dat duoc hiéu
Sut t6t, véi kha nang tim kiém gia san pham
(X3) va tim kiém san pham tuong tu (Xs) dang
ké, ddc biét 1a ¢ thi truong Ba Lan.

Mic du hé thdng thé hién tinh kha thi va do
chinh xac, nhung van con nhitng thach thuec,
nhét 1a trong viéc nhan dién san pham trong cac
hinh anh kho nhan dién. Piéu nay 1a mot hudng
nghién ciru tiép theo dé cai thién do chinh xéac
va doéng nhat caa hé thong. Hé thong hiru ich
dbi voi ddi tuong nguoi dung dai tra, ké ca khi
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ABSTRACT

In the contemporary era of booming e-commerce, automating the
process of comparing product prices and searching for similar
items has become a crucial factor for both consumers and
businesses. This article introduces and advocates the deployment
strategy of Selenium Webdriver to automate web browsing. It
integrates this approach with the image search technique on
Google Lens, facilitating the automation of collecting price
information and seeking similar products across e-commerce
platforms and the Google search engine. The outcomes of this
research promise significant time savings for businesses and
consumers, along with enhanced accuracy in the price collection
and search for analogous products.
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