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TOM TAT

Céc phuong phap tim kiém anh da trén noi dung nham muc dich truy xuét chinh
xac tap cac anh tuong tw tir co sé dit liéu 16n dua trén dac trung cdp thap ctia hinh
anh. Trong nghién cttu nay, mot phwong phép trich xudt vec-to dic trung tir mau
sdc, hinh dang va két cdu theo chudn MPEG-7 da dugc thuc hién. Ttr d6, phuong
phép lai duoc dé xudt d€ phan cum t6t hon cho cac dic trung nay dua trén viéc két
hop thuat toan phan cum K-means va DBSCAN: (1) Thuat toan DBSCAN dugc st
dung d€ phat hién cac cum cé mat do dix liéu tdi thiéu va loc nhiéu ban dau; (2) sau
d6 cac cum dugc chia thanh k nhém phan tan dong déu bang thuét todn K-means.
D€ chiing minh tinh hiéu qua ctia dé xuat, bai bao thyc nghiém trén cac tap di liéu
anh COREL-1K va Caltech-256, v4i d¢ chinh xdac lan lwgt 1a 0.863 va 0.803. Két qua
thuc nghiém duoc so sanh véi cac phuwong phép khéac cho thiy hé thong dé xuat co

hiéu suat vuot troi so voi cac hé thdng con lai vé dd chinh xéc.

T khéa: DBSCAN, K-means, phuong phap lai, tim kiém anh theo noi dung.

1. MO PAU

Trong thoi dai ca may tinh va Internet, hau hét moi linh vuc trong cudc song
clia con nguoi, chéng han nhu thuong mai, gidao duc, thw vién, bénh vién, phong chong
t0i pham, v.v., déu str dung hinh anh cho cac dich vu [10]. Do d6, tim kiém anh tuong
tw nhanh chéng, chinh xac trong kho anh 16n mét thach thic va nhiém vu cap thiét
trong linh viee thi gidc may tinh. Nhiéu hé thong tim kiém hinh anh hiéu qua da dwoc
phat trién. Cac phuong phap tim kiém anh thuwong dwgc phan thanh hai loai chu yéu:
tim kiém anh dya trén van ban TBIR (Text-Based Image Retrieval) [7] va tim kiém anh
dua trén ndi dung CBIR (Content-Based Image Retrieval) [5,8]. Trong cac hé thong
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TBIR, hinh anh dwoc chd thich thi cdng bang bo md ta van ban dé thue hién truy xuat
hinh anh mét cach don gian, nhanh chéng va hiéu qua. Tuy nhién, TBIR t6n nhiéu thoi
gian va nhan luc cho viéc cht thich tht cong cting nhu thiéu su chinh xac ctia cha thich
do su chti quan trong nhan thitc ctia con ngueoi.

D¢ khic phuc nhitng nhuoc diém trén hé thong tim kiém anh dua trén noi
dung (CBIR) da dwoc gidi thiéu. Trong CBIR, hinh anh dwoc lap chi muc theo ndi dung
truc quan cua chung, nhv mau sdc, két cAu, hinh dang [9]. Mbi hinh anh trong co so div
liéu dwoc trich xuat bf?mg mot vec-to ddc trung. Sau d9, vec-to ddc trung cta hinh anh
dau vao dwgc so sanh véi co s6 di liéu dac trung dua trén dd do khoang cach dé tim
kiém va truy xuét tap cac hinh anh twong tw. C6 nhiéu phuwong phap trich chon déc
trung hinh anh, viéc lyra chon phuwong phap anh huong dén do chinh xac cua hé thong
CBIR: Nhom nghién ciru Ahmed K.T. (2018) [1] da nghién cttu mot hé CBIR st dung
dac trung két hop hinh anh: mau RGB dugc st dung d€ trich xuét ddc trung mau, ma
tran dong xuat hién mirc xam GLCM (Gray-Level Co-Occurrence Matrix) d€ trich xuat
cac canh va goc ctia d6i tuwong trong qua trinh hinh thanh hinh dang. Két qua cta thi
nghiém dwoc thuc hién dua trén ky thuat nay cho thdy né vuot troi hon han so véi ki
thuat CBIR hién c6. Nazir va cong su (2018) [9] dé xudt mot hé CBIR véi sy két hop
mau sac bang khong gian mau HSV (Hue, Saturation, Value) va két cau duoc trich xuat
bang cach stt dung bién ddi wavelet roi rac (DWT) va bo md ta biéu d6 canh Canny.
Alsmadi Mutasem (2020) [2] s&t dung bd mo ta ddc trung véi mau RGB, phuong phap
biéu d6 canh Canny dé trich xuat cac dac diém hinh dang, bién doi wavelet roi rac va
ma trdn dong xuat hién mirc xam GLCM (gray-level co-occurrence matrix) dé€ trich
xuat ddc diém két cau. Véi b ddc trung két hop nay, thue nghiém trén tap anh COREL
cho do chinh xac cao (0.9015). Ttr cac nghién ctru vé trich xuat ddc trung cho thdy, cac
dac trung két hop cua hinh anh cho hiéu qua cao trong tim ki€m anh. Tuy thudc vao
yéu cau cua bai toan va bo dit liéu anh d€ trich chon cac ddc trung ttr cac phwong phap
khac nhau.

Hé thong CBIR hiéu qua khong chi phu thudc vao viéc trich chon ddc trung cua
hinh anh ma con phu thudc vao phuong phap luu trit va td chite dix liéu anh [3,4]. Véi
muc dich nay, nhiéu ky thuat hoc may khac nhau da dwgc phat trién dé€ cai thién hiéu
sudt cua hé thong CBIR. Trong d6, phan cum [10] 1a mdt trong nhitng phuong phap
hoc may khong giam sat duoc ting dung rong rai. Nhiéu ky thudt phan cum di liéu
dwgc tng dung trong bai toan tim kiém anh theo ndi dung trong nhiing nam gan day.
Ouhda Mohamed va cdng sy (2018) [11] xay dung mot mo hinh tim kiém anh dua trén
ky thuat phan cum k-Means, st dung khoang cach Euclide d€ d6i sanh hinh anh va do
do tuong tu d€ truy xuat hinh anh. B6 anh COREL duoc stt dung d€ thuc nghiém cho
mo hinh cho d¢ chinh xac 0.831. Malviya Neha va cOng sw (2017) [8] sit dung phuwong
phép két hop gitta phan cum K-means va phan cum phan cap cho bai toan tim kiém
anh y khoa theo n¢i dung. Do dédc diém ctuia anh y khoa chi c6 mau xam, nhém nghién
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ctu chi trich xuét dac trung két cdu voi ma tran dong xudt hién mic xam GLCM. Véi
s0 luong anh 16n, cac ddc trung anh duoc gom nhém theo K-means sau phan cum
phéan cdp d€ tao cac cum c6 cac doi twgng tuong tw voi ty 1€ cao. Tuy nhién do tinh
phttc tap cua anh y khoa, do chinh xdc chi dat 0.666. Nhém nghién ctru Khalid
Muhammad Junaid (2020) [5] dé xudt hé thong CBIR véi ky thuat trich xuat ddc trung
dwa trén RGB, DWT va st dung phuwong phdp phan cum di liéu dya trén mat do
DBSCAN (Density-Based Spatial Clustering of Applications with Noise). Thitc nghiém
duoc thice thi trén COREL-1K, COREL5K cho d6 chinh xac Ian lwot 1a 0.91 va 0.87. Cac
ky thuat phan cum cho thay tinh hiéu qua trong tim kiém hinh anh, d6 phtic tap khong
qud cao, giam thoi gian huan luyén va tim kiém anh. Tuy nhién, méi phwong phép
phan cum déu cé nhitng wu nhuoc diém riéng, phit hop véi méi kiéu dir liéu anh khéc
nhau. Do d¢, nghién cttu cac ky thuat phan cum cho cac tap anh khac nhau la mét bai
toan dwgc nhiéu nha khoa hoc quan tam.

Tt nhitng phan tich cac cong trinh nghién cttu trén da tao dong liec cho nghién
ctu cua chung t6i, cac dé xuat ctia ching t6i bao goém: (1) trich chon déc trung hinh
anh bao gobm mau sic, hinh dang, két cdu ctiia bd mo ta MPEG-7; (2) md hinh tim kiém
anh theo ndi dung dua trén cac ky thuat phan cum: K-means, DBSCAN va phuong
phép lai K-means va DBSCAN. Phan con lai ctia bai bao gdm: Muc 2 khao sat mot so
cong trinh lién quan dong thoi phéan tich cac wu nhuoc diém d€ chiimg minh tinh hiéu
qua cta tim kiém anh dua trén KNN va Ontology; Muc 3 trinh bay phuwong phap xay
dung mo hinh két hop gitta phan 16p KNN véi Ontology; Muc 4 1a phan thuwc nghiém
nham danh gia va so sanh cac cach tiép can; Muc 5 két luan va hudng phat trién tuong
lai.

2. MO HINH TiM KIEM ANH DUA TREN KY THUAT PHAN CUM

Trong bai bao, m¢t mo hinh tim kiém anh theo ndi dung dwa trén cac ky thuat
phan cum di liéu nhu thuat toan K- means, DBSCAN va phép lai gitta hai ky thuat
nay duoc dé xudt. M6 hinh dwoc goi la CBIR_CLUS.

Hinh 1 la m6 hinh tim kiém anh theo n¢i dung dwa vao cac phuong phap phan
cum d liéu, cy thé nhu sau: mo ta kién tric ca mod hinh tim ki€m anh theo ndi dung
bao gom 2 pha: (a) Pha tién x& ly va (b) pha truy van.

(a) Pha tién xtr ly

. Budc 1. Tk bo dit liéu anh thuc hién trich xuat vec-to ddc trung cap

thap theo bo mod ta MPEG-7 (1);

° Budc 2. Thuc hién cic ky thuat hoc mdy khac nhau d€ phan cum di
liéu nhu K-means, DBSCAN, Phép lai K-means va DBSCAN (2).
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(b) Pha truy vin

o Budc 1. Véi mdi hinh anh dau vao thuc hién trich xudt vec-to dic
trung cap thap (3);
. Budc 2. Thuc hién truy vén (4) trén cac phan cum da tao cua pha tién
xt ly (5);
. Budc 3. Sap xép tap anh tuong tu theo anh dau vao (6) dwa vao dd do
Euclid.
Pratiénxely T emncumasies

CSDL Vec-te

Tap dir liéu anh dic treng 1»

e |
& - |

Hinh 1. M6 hinh tim kiém anh theo ndi dung

D€ mo hinh tim kiém anh hiéu qua can cac thanh phan ctaa hé théng, bao gom:
phuong phap trich xuét dac trung, cac ky thuat phan cum di liéu. Phéan sau sé trinh
bay cac thanh phéan ctia m6 hinh tim kiém anh.

3. CAC THANH PHAN CUA MO HINH TiM KIEM ANH
3.1. Phwong phap trich xuét vec-to dic trung cap thap

Trong bai bdo nay, mot phuwong phép trich xut két hop cac dic trung mau séc,
két cdu va hinh dang dugc thuc hién theo bd mé ta chudn MPEG-7 [10]. MPEG-7 la
mot tiéu chudn cung cdp bd mo ta cac dic trung cua ndi dung anh phong phu dua trén
danh muc, ngt nghia va cau truc. Trong bai bdo, b mo6 ta mau chu dao DCD
(Dominant Color Descriptor) cia MPEG-7 duogc stv dung dé€ dai dién cho mot s6 luong
nho cac thudc tinh mau chu dao va ca cac ddc diém thong ké cua ching, bd mo ta biéu
d6 canh két cau EHD (Edge Histogram Descriptor) dugc dung dé€ mo ta sy phan bd
khong gian ctia cac canh va bo md ta hinh dang dwoc bidu dién trén khong gian ty 1é
cong CSS (Curvature Scale Space) cua duong bao. Ttr cac ddc diém cua MPEG-7, c6 thé
thay vu diém cta bg tiéu chuan nay la: (1) mo ta duoc ndi dung truc quan caa hinh
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anh; (2) d6 phtc tap thap va do d6, thoi gian tinh toan thap; (3) st dung mét tap hop
cac bd mo ta dan dén mot s& két qua tt hon so véi nhitng két qua thu duoc bang cach
stt dung mot bo mo ta biét 1ap. Tap hop cac bd mo ta khac nhau nhue mau sdc, két cau,
hinh dang MPEG-7 dwgc thuc hién dé€ tao thanh mét vec-to ddc trung 75 chiéu (Hinh
2).
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Hinh 2. Mot vi du vé trich xudt dac trung MPEG-7
3.2. Phuong phap lai K-means va DBSCAN

Cé nhiéu ky thuat phan cum khéac nhau, tuy thudc vao muc dich va tap di liéu
anh dé c6 nhitng hiéu nang khac nhau. Trong bai bao nay, chung t6i nghién cttu hai ky
thuat phan cum pho bién la K-means va DBSCAN. Mbi ky thuat c6 cac uu, nhuge diém
khéc nhau, vi vay, chting tdi dé xuat mot phuong phap lai K-means va DBSCAN nham
nang cao hiéu qua phan cum di liéu. Thuat toan K-Means phan nhém céc d6i tugong
da cho vao K cum (K 1a s6 cac cum duwgce xac dinh truede, K nguyén duong) sao cho
tong binh phuong khoang cach gitta cac doi twong dén tam cum la nho nhat. Trong khi
d6, phan cum khong gian dua trén mat do cta cac tng dung cé nhiéu DBSCAN
(Density based Spatial Clutering of Application with Noise) la mot thuat todn thich
hop véi co s dit liéu c6 mat d6 phan bs day dic ké ca ¢ phan ti nhiéu. Diém chung
cta nhitng thuéat toan phan cum déu 1a dya vao khoang cach dé xac dinh cum cho ting
quan sat, cAp nhét lai cum dan dan qua cac vong 13p. Uu nhugc diém ctia thuét toan K-
means va DBSCAN duogc tong hop trong bang 1.

Tt cac so sanh, chung t6i dé xudt mot phuwong phap lai gitta K-means va
DBSCAN nhim nang cao hiéu qua phan cum dit liéu. Phuong phép lai véi s két hop
gitta K-means va DBSCAN duoc thiec hién nham nang cao hiéu qua phan cum di liéu
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anh: Thuat toan DBSCAN duoc st dung d€ phat hién cac cum c6 mat d¢ dix liéu t6i
thiéu do nguoi dung xac dinh, cting nhuw dé€ loc ngoai 1¢ ban dau. Cac cum nay sau dé
duoc chia thanh k nhém phan tan dong déu bang thuat todn K-means. Cac trung tdm
ctia cdc nhém nay sau d6 duoc st dung dé giam dit liéu bang cach thay thé mdi nhém
bang diém dit liéu thyc t& gan nhat véi trung tam dwoc xac dinh. Thach thic chung
cua thuat toan K-means 1a xac dinh s6 cum dau vao k. Do d6, DBSCAN cung cdp mot
wdc tinh cho méat d¢ dir liéu tdi thiéu ciia mot cum thong qua tham s6 ban kinh 1an can
cta no, sau do co thé duoc st dung d€ dua ra gia tri hop ly cho k.

Bdng 1. So sanh K-means va DBSCAN

So sanh K-Means DBSCAN
Uudiém |- D@ hiéu, dé trién khai, linh |- Phu hop véi cdc bo dit liéu nhiéu
hoat trong viéc chon d¢ do va dit liéu ngoai vi
- Hiéu qua cho dir liéu nhiéu |- Khong yéu cau chi dinh s6 lugong
chiéu, thua thot. cum
Nhuoc diém |- Can x4c dinh trudc s6 cum |- Can dinh nghia mat do cua di
va trong tam. liéu.

- Cham lai khi s6 lwong dit |- Khong hoat dong tot doi voi div
liéu hinh anh nhiéu lén liéu nhiéu chiéu, thua thot.

- Khong hoat dong t6t voi dit |- Khong hiéu qua véi nhing di

liéu nhiéu. liéu c6 phan phdi déu khap noi.

Véi dé xuat nay ctia chiing t6i cung cdp mot cach tiép can méi nham giam dir
liéu linh hoat dua trén viéc phat hién cadc cum c6 mat do khac nhau. Viéc thuc thi
DBSCAN thi cac tham s6 phan nhém dwoc stta d8i mdi Tan 13p, d€ né phét hién cac
vung c6 mat do dix liéu ngay cang tang. Khi cac diém duoc xda tuan ty qua mdi [an
lap, bd nho trong sé it hon duwoc st dung dé phat hién va giam cac vung nay. Do do,
thuat toan c6 kha nang mo rong hon doi voi cac bo dir liéu khong dong nhat 16n hon.
Phwong phap lai gitta K-means va DBSCAN dugc thiee hién nhu sau:

e Budc 1: Véi tap di liéu dau vao D, ap dung thuat toan DBSCAN dé€ xac
dinh cac vung R c¢6 mat do dit liéu cao;

e Budc 2: Gin nhan tat ca cic diém thudc D € R 1a diém nhiéu va loai bo;

e Budc 3: Ap dung thuat toan K-means cho ting cum R riéng 1é, tach né
thanh k vung, RC;

e Budc 4: Cac diém dix liéu x € D gan nhat d6i véi cac trung tdm cum K-
means dugc tinh toan dwa vao d¢ do dwgc gom thanh cac cum dau ra.
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Dé ching minh tinh hiéu qua cta ba phuong phap phan cum K-means,
DBSCAN va phép lai két hop K-means va DBSCAN, ching t6i thu dugc mot s6 két
qua thwe nghiém sé dugc néu trong phan tiép theo.

4. XAY DUNG THUC NGHIEM VA DANH GIA KET QUA
4.1. Té chirc thwc nghiém

M6 hinh tim kiém anh CBIR_CLUS dwgc xay dung trén nén tang dotNET
Framework 4.8, ngdn ngtt 1ap trinh C#. Cac do thi dwoc xay dung trén Mathlab 2015.
C4u hinh may tinh cta thye nghiém: Intel(R) CoreTM i7-8750H, CPU 2,70GHz, RAM
8GB va hé diéu hanh Windows 10 Professional gom tap d@r liéu anh COREL va
Caltech-256. Hinh 3 1a giao dién truy van ctia hé thong tim kiém anh theo néi dung dua
trén cdc phwong phdp phan cum dit liéu: K-means, DBSCAN, Phuwong phap lai
(Hybrid Method).
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Hinh 3. Giao dién tim kiém anh
Nhu vay, v6i mét anh dau vao, déc trung cap thdp cua anh duoc trich xuat theo

tiéu chuan MPEG-7, gém 75 chiéu. Sau khi trich xuat dac trung, c6 thé lya chon cac ky
thuat phan cum khac nhau cho bai toan tim kiém anh.
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Hinh 4. Mot két qua tim kiém anh dwa vao phuwong phép lai K-means va DBSCAN
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Két qua ctia qua trinh tim kiém 1a tap cac anh tuong tw duwoc sap x&p theo dd
do, m6 ta nhu trong Hinh 4. Ddc trung cip thap theo chudan MPEG-7 tip trung vao
mau sac cht yéu, nén khi tim kiém anh tuong tu, cac mau sac tuong tu dwgc wu tién.
Do d6, véi két qua ¢ hinh 4, anh dau vao 1a hoa sen do d6 tap anh tuong tu tim thay
cling lién quan dén hoa sen, va dwoc sap x&p theo mau sac twong tw nhat véi anh dau
vao.

4.2. Danh gia két qua

Thuc nghiém dwoc trién khai trén cac tap anh COREL va Caltech-256. Trén co
sO gid tri hiéu suat da cd, cac gia tri hiéu suat va thoi gian tim kiém trung binh cua cac
thu muc anh trén tap dit liéu COREL véi cac phwong phdp phan cum khéac nhau dwoc
tong hop lan luot trong Bang 2.

Bang 2. Hiéu sudt cua cac phuong phép trén tap COREL

Phuong phap | Avg. precision Avg. recall Avg. F-measure Query time (ms)
K-means 0.811275 0.680988 0.739984 80.3492
DBSCAN 0.748855 0.701980 0.723982 68.097

Hybrid 0.862807 0.826651 0.844182 91.734

Tt Bang 2 ¢ thé thdy, do chinh xac tim ki€ém anh trén tdp anh COREL véi thuat
toan K-means cao hon so v6i DBSCAN. Tap anh COREL la tap anh duoc phan bo déu,
s0 luwong thwa thét (1.000 anh), it nhiéu, do d6 thuat toan K-means hiéu qua hon so vdi
DBSCAN. Tuy nhién DBSCAN la phuong phap phan bd theo mat do nén thoi gian dé
tim ki€m sé nhanh hon so v6i K-means, dong thoi do phu clng t6t hon. Ngoai ra, do
chinh x4c tim kiém anh chwa cao do K-means phu thudc vao s luong cum dau vao va
cach chon tam cum, cac do di liéu. Vi vay, két qua thyc nghiém by anh COREL véi
phép lai gitta K-means va DBSCAN da lam tdng d6 chinh xac tim kiém anh (0.862807).
Luc nay, phép lai da loai bo nhitng han ché ctia K-means nhu can s6 lugng cum, tam
cum dau vao, cling nhu cac han ché vé mét cau trtuc can bf“mg d liéu ctia DBSCAN.
Trén co so gia tri hiéu sudt da cd, cac gia tri hiéu sudt va thoi gian tim kiém trung binh
ctia cac the muc anh trén tap dit liéu Caltech-256 voi cac phuong phdp phan cum khac
nhau dwgc tong hop lan luot trong Bang 3.

Bang 3. Hiéu sudt cua cac phuong phdp trén tap Caltech-256

Phuong phap | Avg. precision | Avg.recall | Avg. F-measure | Query time (ms)
K-means 0.612819 0.560605 0.585322 309.991
DBSCAN 0.700851 0.660211 0.679619 204.751

Hybrid 0.803683 0.766553 0.784604 319.204

70




TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué
S6 chuyén san Cong nghé thong tin Tap 22, S6 1B (2023)

Vi tap anh Caltech-256 c6 s6 lwong anh 16n (30.607) va s luong chu dé nhiéu
(256 chu d@), sy phan bd hinh anh cho mdi chu dé (thw muc anh) khéng dong déu, vi
vay K-means khong hiéu qua. K-means chi t6t voi nhitng tap dir liéu phan b dong
déu, it nhiéu. Chinh vi vay, véi bd anh Caltech-256, phwwong phap DBSCAN hiéu qua
hon vuot trdi. DBSCAN xtt ly t6t cdc bd anh phan b8 khong dong déu, nhiéu nhiéu.
Xét vé thoi gian tim kiém anh, thuat toan DBSCAN nhanh chéng hon so véi K-means.
Tuy nhién DBSCAN khong hiéu qua véi tap anh 16n nén d¢ chinh xac tim kiém anh
khong qua cao. Dong thoi, hiéu sudt tim kiém anh trén tap anh Caltech-256 cua
phuwong phap lai cho hiéu qua vuot troi so véi hai phuwong phdp con lai. Nhu vay,
phuong phap lai giai quyét duoc cac han ché€ va phat huy duoc cac vu diém ctia K-
means va DBSCAN.

Dua trén cac sd liéu thuc nghiém, cac d6 thi Precision-Recall curve va ROC
curve dugc thuc hién d€ danh gid d6 chinh xac ctia hé tim kiém anh CBIR_CLUS.
Ngoai ra, chung t6i vé d6 thi ROC curve dé danh gia mo hinh c¢6 hiéu qua hay khong.

Precision-Recall on COREL dataset ; ROC curve

precision

true positive rate

Methods
——baseline

05 06 4 )5 06
recall false positive rate

Hinh 5. Hiéu sudt tim kiém anh trén tap anh COREL

Precision-Recall on CALTECH-256 dataset ROC curve
1 : ;
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Hinh 6. Hiéu suat tim kiém anh trén tap anh Caltech-256

Hinh 5 la mo ta hiéu suat tim kiém anh trén tap anh COREL. Hinh anh nay cho
thay, dién tich dudi duong cong AUC trong d6 thi Precision-Recall Curve twong doi
16n, AUC ctia phwong phép lai (Hybrid method) la 16n nhét, nhé nhat la AUC caa
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DBSCAN. Diéu nay ching to voi tap anh COREL, phuong phap lai la hiéu qua nhét.
Véi d6 thi ROC curve, cac duwong cong déu nam trén duong bién baseline, cho thay cac
phuwong phap gom cum déu phan loai hinh anh vao cac cum tdt. Tuy nhién, phuong
phép lai phan cum tSt hon so v6i hai phuong phap con lai do AUC ctia né 1a 16n nhét
va gan voéi goc trai (0,1) cua d6 thi nhat. Tt cac két luan nay cho thdy, véi tap anh
COREL phuong phap lai la hiéu qua nhat, tiép dén la K-means, va cudi cung la
phuwong phap DBSCAN. Hinh 6 md ta hiéu sudt tim kiém anh trén tap anh Caltech-256.
Hinh anh nay cho thdy, dién tich dudi duong cong AUC ctia d6 thi Precision-Recall
curve la khong 16n, do day 1a bo di liéu kho va twong ddi 1on xon, do nhiéu cao. Trong
d6 thi Precision-Recall curve phuong phap lai van c6 AUC lén nhat, tiép theo la
DBSCAN va thuéat toan K-means 1a kém hiéu qua nhat. Két qua tuong ty véi do thi
ROC curve. Cac duong cong trong d6 thi ROC curve déu ndm trén duwong chéo
baseline, tuy nhién cac duong cong nay khéa gan baseline, cho thdy két qua phéan loai
cho cum chua t6t 1am. Vi cac két qua nay, cho thay véi tap anh phtic tap Caltech-256,
phuong phap lai 1a hiéu qua.

Ngoai ra, d€ danh gia dd chinh x4c va hiéu qua cua hé tim kiém CBIR_CLUS,
ching t6i so sanh hiéu suat thu dwoc tir thue nghiém voi cac phuong phap cta cac
cong trinh nghién ctru khéc trén cung tap dir liéu anh. Bang 4 1a két qua so sanh hiéu
suat trén tadp anh COREL (1000 anh) ctia phuwong phap dé xuat voi bén phwong phap
hién dai khac. Mdi phwong phap c6 cc cach trich xudt dic trung cap thap, t6 chirc di
liéu va ky thuat tim kiém khac nhau, do d6 cho két qua tim kiém khac nhau.

Bdng 4. So sanh dd chinh xac gitta cac phuong phap trén tdp anh COREL

Phuwong phap D0 chinh xac trung binh
HSV+Gabor Wavelet+Edge Detection, 2018 [3] 0.6210
Multi-feature with K-means, 2020 [12] 0.7941
Texture features + CFBPNN, 2021 [4] 0.82
Hybrid method 0.8628
Bdng 5. So sanh d¢ chinh xac gitrta cac phuong phép trén tap anh Caltech-256
Phuong phap D9 chinh xac trung binh
Image Features Information Fusion [1], 2019 0.7422
Feature Fusion and linear discriminate analysis [7], 2019 0.78
SCDMH 64 bit [6], 2021 0.7396
Hybrid method 0.8039
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Ttr Bang 4 cho thay, phwong phap dé xuat cua chung toi la vuot trdi so voi cac
phuwong phap khéc trén cing mot bo dit liéu. Diéu nay ching to, phuong phép trich
xuat dac trung, t6 chic dir liéu theo phuong phap phan cum két hop K-means va
DBSCAN la hiéu qua véi tap anh COREL. Bang 5 la két qua so sanh hiéu suat trén tap
anh Caltech-256 cua phuong phap dé xudt véi cac phwong phap hién dai khac. Tw
Bang 5 cho thay, phuong phap dé xuét cua chung toi la vuot trdi so véi cac phuong
phép khac trén cung mét b dix liéu. Diéu nay ching to, phwong phép trich xuat dac
trung, t6 chitc dit liéu theo phuwong phap phan cum két hop K-means va DBSCAN la
hiéu qua vdi tap anh Caltech-256.

Nhu vay, tr thuc nghiém cho thay, phuvong phép dé xuat cho két qua t6t hon
khi so sanh vdi cac phuong phap tlt cac cong trinh nghién ctru khéac. Vi vay, cac
phuong phap da dé xudt ctia ching t6i trong bai bao la cho thay tinh hiéu qua.

5. KET LUAN

Trong bai bao nay mét md hinh tim kiém dir liéu anh theo ndi dung duya trén ky
thuat phan cum da duoc dé xut. Pau tién, ki thuat trich xuat dic trung gom mau sic,
hinh dang, két cdu dua trén tiéu chuan MPEG-7 dugc thyc hién, d€ tao ra mot vec-to
75 chiéu. Cac ky thuat phan cum nhu K-means, DBSCAN dugc nghién cttu va phan
tich cac uu nhugc diém cua cac ky thuat nay. Tt d6, mot phuong phap lai dua trén K-
means va DBSCAN duoc dé xuat. D€ danh gia hiéu qua cta cac dé xuat, moé hinh tim
kiém anh dugc thuc nghiém trén cac tap anh COREL-1K, Caltech-256 voi ky thuat
phan cum khac nhau. Két qua thuc nghiém véi phuwong phap lai K-means va DBSCAN
cho dd chinh xac vuot trdi trén tap COREL-1K va Caltech-256, lan luot la 0.8628 va
0.8039. So sanh két qua voéi cac phwong phap khac trén cung tap anh déu cho do chinh
xéc cao hon. Diéu nay chiing to dé xuat trong bai bao 1a ding dan va hiéu qua. Trong
dinh hudng tuong lai, chung to6i ti€p tuc nghién cttu cac ky thuat phan cum di liéu dé
nang cao hiéu qua tim kiém anh.

LOI CAM ON

Nhoém tac gia chan thanh cam on Truong THPT Nguyén Hué — DacDoa, Gia
Lai, Treong Dai hoc Khoa hoc, Dai hoc Hué, Dai hoc Kinh t& - Dai hoc Da Nang da hd
tro vé chuyén mon va co so vat chdt dé nhom tac gia hoan thanh nghién cttu nay.
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ABSTRACT

Content-based image retrieval methods aim to accurately retrieve a set of similar
images from a large database based on low-level image features. In this paper, the
method to extract feature vectors from color, shape, and texture according to the
MPEG-7 standards is implemented. From that, the proposed hybrid method for
better clustering for these features based on the combination of K-means and
DBSCAN clustering algorithms: (1) DBSCAN algorithm is used to detect clusters
with minimum data density and original noise filtering; (2) then the clusters are
divided into k uniformly dispersed groups using the K-means algorithm. To prove
the effectiveness of the proposal, the article experimented on the image data sets
COREL-1K and Caltech-256, with the accuracy of 0.863 and 0.803, respectively.
Experimental results compared with other methods show that the proposed

system has better performance compared to the other system in terms of accuracy.

Keywords: Content-based image retrieval, DBSCAN, K-means, hybrid method.
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