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TOM TAT

Nghién ciru nay xay dung hé truy van anh theo noi dung (CBIR — Content-Based Image
Retrieval) va nang cao hiéu qua tim kiém béng viéc dé xuét cau triic dd thi mo ta dac trung
thi giac cua hinh anh. Trude hét, nhom tac gia dé xudt cdu trac dd thi luu trit dic trung thi
giac cua hinh anh va d6 do tuong tu giita 2 hinh anh duya trén ddc trung thi gidc cap thap

cung v6i quan hé khong gian gilta cdc ving trong anh; sau do, trén co s¢ thuét toan
K-Means, dé xuit mot sO cai tién thyc hién gom cum cac dd thi didc trung dua trén do do
tuong tu. Tu do, dé xuét thuat toan tra ciru anh tuong tu dua trén cidc cum dd thi. Nham
chimg minh co s¢ 1y thuyét da dé xuat, nhom tac gia xay dung thuc nghiém trén tap dir liéu
anh ImageCLEF va danh gi4 tinh hiéu qua so voi cic phuong phap khac da duoc cong bd
gan day. Két qua thuc nghiém cho thdy phuong phap duoc dé xuét ctia nghién ctru nay la
hiéu qua va co thé tmg dung trong cac hé thong dir liéu da phuwong tién.

Tir khéa: Tim kiém anh theo ndi dung, phan cum, dic trung thi giac, do do twong tu.

1. GIOI THIEU

Dit lidu sb trén toan cau da duoc gia ting khong ngimg va dat dén mot khdi luong khong
16. Nam 2015, téng s6 hinh anh toan cau dat 3,2 nghin ty; ndm 2016, cé 3,5 triéu anh duoc chia
sé trong mdi phut va ¢6 2,5 nghin ty anh duoc chia sé va luu trit truc tuyén. Trong nim 2017,
thé giGi di tao ra 1,2 nghin ty anh va tong s6 anh toan cdu dén nam 2017 1a 4,7 nghin ty; trong
do, cac hinh anh dugc tao ra tir smartphone va cac thiét bi di dong 1a 90% [1, 2]. Bén canh do,
anh s6 da duogc ing dung trong nhiéu hé thong tra ctru thong tin da phuong tién nhu hé thong
thong tin bénh vién, hé thong thong tin dia 1y, hé thong thu vién s, tmg dung y sinh, gido
duc dao tao, giai tri,...[3, 4]. Vi vay, bai toan khai pha dir liéu anh va tra clru cac thong tin
lién quan dén hinh anh can duoc quan tdm giai quyét, tim kiém anh twong tu theo ndi dung la
mot trong nhitng bai toan quan trong clia cic hé thong da phuong tién.

Nhiéu hé théng CBIR di duoc phat trién nhu QBIC, Photobook, Visual-Seek, MARS, El
Nino, CIRES, PicSOM, PicHunter, MIRROR, Virage, Netra, SIMPLITcity,... Cac cong trinh
nghién ctru vé truy van anh twong tu ciing duoc phat trién nhu truy van anh duya trén hinh dang
(shape), mau séc (color), cAu truc (texture), ddi twong dic trung (interest objects),... [5, 6]. Hau
hét cac cong trinh tap trung vao k¥ thuat trich chon déc trung, d6i sanh va tim kiém dwa trén
ddc trung ma chua tap trung nghién ctu céu trac dir liéu luu trix nharn giam khong gian xu ly
va ting toc do truy van. Bai bao nay s& thuc hién viéc xay dung cdu truc dit liéu do thi mo ta
ndi dung cta hinh anh, dong thoi xay dung thuat toan phan hoach cum dd thi va truy vén anh
twong tu dua trén d6 thi. Dong gop cuia bai bao gdm: (1) xdy dung céu trac dit liéu dd thi mé ta
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ddc trung thi gidc cua hinh anh; (2) dé xuat do do danh gia do tuong tu gitra 2 hinh anh; (3) cai
tién thuat toan K- Means ap dung cho viéc gom cum céc do thi; @) thlet ké md hinh thyc
nghiém trén co s¢ ciu trac dir lidu, giai thuat va do do tuong tu da d& xuat.

Phan con lai cta bai bao gdm nhimg ndi dung nhu sau: Khao sat va phan tich cac cong
trinh lién quan nhim minh ching tinh kha thi cta bai toan tim kiém anh va khic phuc cac
nhuoc diém cua cac cong trinh da cong bd; Trinh bay d6 thi mo ta dic trung thi giac va do do
danh gia mirc do tuong ty giita 2 hinh anh nham thyc hién qué trinh tim kiém anh twong ty;
Trinh bay thudt toan cai tién phan hoach cum va thuat toan tra cru anh dé nang cao hi¢u suét
tim kiém anh twong tu; M6 ta thuc nghiém va dénh gia hiu qua cua phwong phap dé xuat
nham minh chimg tinh dung dan ciia co sé 1y thuyét; Két luan va hudng phat trién.

2. CAC CONG TRINH LIEN QUAN

Phuong phap gom cum dd duoc ung dung trong nhidu hé théng tim kiém anh nhu ap
dung thuat toan K-means va khoang cach Euclid dé gom cum dic trung mau sac hinh anh cho
tim kiém anh [7]; tim kiém anh dya trén thuat toan K-means va chir ky nhi phan ctia hinh anh
[8]; tim kiém anh dya trén thuat toan K-means va khoang cach Mahalanobis giita cic vecto
mau sic cia cac hinh anh [9]; 4p dung thuat toan K-means va dai mau MPEG7 cho viéc gom
cum va tim kiém anh [10]; thuc hién gom cum két hop dic trung mau sac, hinh dang va cau
trac hinh anh dé tim kiém anh tuong ty [11];... Theo cc cong trinh di cong bd gan cho thiy
phuong phap tim kiém anh sir dung k¥ thuat gom cum la kha thi va dat két qua tét.

Hernandez-Gracidas C.A. et al. (2013) thuc hién ning cao hiéu suit tim kiém anh dya
trén quan hé khong gian (spatial relations) gitta cac ving trong anh. Hinh anh duoc biéu dién
bang d6 thi khai niém dua trén dic trung quan hé khong gian, pha tim kiém anh thyc hién so
khop trén toan bo co s6 dit liéu anh va tra vé top — k anh lién quan nhét dua vao d6 do [12].
Mb hinh nay khong sir dung déc trung cap thap biéu dién ndi dung ctia hinh anh dé tang do
chinh xé4c, bén canh d6 thoi gian tra cru anh s& cham do phai so khdp tuyén tinh trong toan
bo co so dir liéu anh.

Hakan Cevikalp et al. (2017) thuc hién tra ctru anh dua trén cAu trac d6 thi va cay phan
cap nhi phan. Qua trinh huan luyén dugc thyc hién theo phuong phap SVM (Support Vector
Machines) dua trén cac dic trung hinh anh cép thap [14]. Phuong phép di thuc nghiém trén
bd danh ImageCLEF va so sanh tinh hi¢u qua vi cac phuong phap khac.

Thanh The Van et al. (2018) d& xuét hé tim kiém anh theo noi dung dua trén dd thi cum
chir ky nhi phan. Tac gia thuc hién gom cum chit ky nhi phan mé ta dic trung thi giac cip
thap cua anh va tao do thi cum luu trit cac chit ky nhi phan nay nhim nang cao hié¢u qua tim
kiém anh. Phuong phap da thuc nghiém trén nhiéu b dir lidu va so sanh tinh hiéu quéa véi
nhiéu phuong phap khac nhau [15].

Trén co s& ké thira cac cong trinh da co6 va khic phuc nhirng han ché cua cac _phuong
phap lién quan da cong bd, ddng thoi tao ra mot hé truy van anh theo ndi dung nham nang
cao hiéu qua tim kiém, nghién ctru nay dé xuat mot mo hinh truy van anh bang cach tao do
thi két hop dic trung thi glac cap thap va quan h¢ khong gian cua hinh anh, sau d6 gom cum
cac d6 thi dic trung thi giac nhim ning cao hiéu suét cho viéc tim kiém anh twong tu.

3.0 THI MO TA VECTO PAC TRUNG VA PQ PO TUONG TU

3.1. P6 thi mb ta vecto dic trung thi gidc

M&i hinh anh trong tip dit liéu duoc phan doan thanh nhiéu vung khdc nhau theo
phuong phap ctia Hugo Jair Escalante et al. [16]. Hinh 1 m6 ta mot anh goc va 5 anh cua cac
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ving thudc vé cac 16p anh: cloud (1), hill (2), ruin-archeological (208), road (203), group-of-
persons (120) cua anh 9502.jpg. Mbi vung dugc trich Xuét mét vecto ddc trung bao gom dac
trung vung: dién tich, chiéu rong va chiéu cao; dic trung vé i tri: gia tri trung binh va do
léch chuén theo truc x va truc y; dac trung vé hinh dang (shape): boundary/area, convexity;
dic trung mau sic trong khong gian RGB va CIE-Lab: trung binh, d6 1éch chuan va do
nghiéng.

G . |

Hinh 1. Anh gbc va cac anh phan doan (9502.jpg)

Pé luu trit cac hinh anh theo mé ta nhu trén, nhom tac gia dé xuét dd thi mo ta vecto
dac trung thi giac nhu sau:

DO thi mé ta vecto dic trung thi giac (VFG) 1a mot do thi vo hudng, md ta mdt hinh
anh trong tap di liéu anh. Moi dinh trong d6 thi chira cap gia tri (id;, f;), trong d6 id;, f; 1an
lugt 1a dinh danh va ddc trung thi giac ciia vung I trong mot anh.

VFG = (V,E), trong d6 tap cac dinh V va tap cac canh E dugc dinh nghia:

V={vlv; = (), fU), [; €L i =1..m)}
E ={(v;,v)|¢(vi,v;) €{1,2}0,j = 1..m}

Véi I}, I; 1a ving anh thtr i, j trong m vung anh cua I; (I)(vi, vj) = 1 néu hai dinh v; va Vj
ké nhau, nguoc lai thi ¢(vl-, vj) = 2. Hinh 2 minh hoa d6 thi md ta vecto thi giac cua anh
9502.jpg trong tap dir li¢u anh.

CAu trac dir liéu d6 thi mo ta vecto dic trung thi giac dugc dinh nghia:

struct vertex{
int region_id;//id cua vung
vector<double> region_features;//dac trung ctia ving
int region_label;//phan I6p cta ving

3
struct graph{
int image_id; //id cta hinh anh
vector<vertex> IstRegions;//tap dinh
matrix<int> adj_regions;//tap canh
3
Image id: 9502
Tép dinh
Region_id Features Label
1 0.09887731 | 02277778 | 0.3852076 | 0.08225318 1.093066 | 0.1992732 | ... 60
2 0.4842998 0.8194444 | 0.5439445 0348718 1.03805 0.5856359 | ... 131
3 0.1932755 04333333 | 04137344 0.6962593 0.9543005 | 0.4024132 208
4 0.09413773 | 01666667 | 05687629 09433828 1.10365 0.1407718 203
5 0.1188657 03972222 | 0.5032548 0.7950058 | 0.3397966 | 0.3443138 | ... 120
Tép canh
1 2 3 4 5
1 2 1 2 2 2
2 1 2 1 2 2
3 2 1 2 1 1
4 2 2 1 2 1
5 2 2 1 1 2

Hinh 2. D) thi vec-to dic trung thi gidc cta anh 9502.jpg trong tap dir liéu anh
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3.2. Pj do twong ti giira hai do thi

Do do tuong ty giita 2 hinh anh 13 thanh phan khong thé thiéu khi thuc hién qué trinh
gom cum va truy van cac hinh anh tuong tu. M&éi hinh anh dugc mo ta dudi dang mét dd thi,
do d6 van dé dat ra 1a xay dung d6 do twong ty giita 2 d6 thi dé tir 46 danh gia do tuong tu
gilia cac hinh anh. Dya trén dd thi dac trung cta hinh anh, bai bao dinh nghia d¢ do tuong tu
gitra cac hinh anh nhu sau:

Dinh nghia 3.2.1: D¢ twong tw dac tinh gitta hai hinh anh
Cho 2 tap vecto ddc tinh ctia anh I va J lan luot 1a V; = {v, li=1,..,n}va v, =

{v]] | j =1,..,m}. DY do dic tinh gitra mét vecto dac tinh v, cua anh I véi anh J duoc danh
gia theo cong thirc nhu sau:

f(h)) = min{lvi =/ |,v; € V;,j = 1..m} (1)
Tur cong thire (1), d6 do tuong tu dac tinh gitia 2 h1nh anh dugc danh gia theo cong thurc sau:

F(ILJ) = Zf(v,, ) +Zf(v, HIe)

_Dinh ly 3.2.1: Ham danh gia d6 do F(I,]) la mot khoang cach trong khong gian dinh
chuan vi c6 cac tinh chat sau:

(1) Khong am: F(1,J]) = 0vaF(I,]) =0V, =V,

(2) Béi xing: F(1,]) = F(J,I)

(3) Bét dang thuc tam giac: F(I,)) + F(J,K) = F(I,K)

Ching minh:

(1) Tinh khong Am

Goi V; va V; 1a hai vecto déc tinh ctia hai hinh anh I va J bat ky.

Vi v — v, J| >=0 nén f(v},J) =0 va f(v/,1)=0. Khi d6 ¥, f(vh)) = 0 va
jzlf(v],l) > 0.

SuyraF(l,]) = 0.

Vi vay, ham danh gia d¢ twong tu F(I,]) c6 tinh khong am.

(2) Tinh di xirng

Vi phép toan + c6 tinh chit giao hoan, nén:

F(IJ) = ;f(v}'.l) +;f(v/.l) = ;f(v/,l) + ;f(v}.]) = F(.D)

Do d6, F(I,]) = F(J,I)

Vi vdy, ham danh gia do tuong tu F(I, J) ¢ tinh chit dbi ximg.

(3) Bat ding thirc tam giac

Goi V, V;vaVy la l4n luot 1a 3 vecto dic tinh cua 3 hinh anh 1, J, K bat ky. Khi do:

FUD +FUK) = D fh))+ D fl 1)+ D f(o K) + D fg))
i=1 j=1 j=1 k=1
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D@ thay:

Zn:f(v},]) +if(v]j,l) + if(vj, K) + zo: fwgn = Zn:f(vij,l() + zo: Fwe, D
i=1 j=1 j=1 k=1 i=1 k=1

Do do6: F(1,]) + F(J,K) = F(I,K)
Vi vdy, ham danh gia do do twong tir thoa bét ddng thic tam giac.
Pinh nghia 3.2.2: DG do khéng gian gitka hai d6 thi

Cho 2 tap béc céc dinh ké cua anh I va J lan lugt 1a D, ={d; |i=1,..,n} va D, =
{dj |j =1,..,m}. Do do khong gian giita mt ving cua anh I véi anh J duoc danh gia theo
cong thirc nhu sau:

S(di,]) = m1n{|dl - d]l’d] € D],] =1, ’m} (3)

Tt cong thuce (3), dd do tuong tu khong gian gitra 2 hinh 4nh dugc danh gia theo cong
thurc sau:
n

m
SUD = ) s+ Y s(d,1) (&)
i=1 j=1

_Dinh ly 3.2.2: Ham danh gia d do S(I,]) 12 mét khoang cach trong khong gian dinh
chuén vi ¢ céc tinh chat sau:

(1) Khéng am: S(1,J) = 0vaS(I,)) =0 & D, = D,

(2) Béi xtng: S(UI,J) = SU, D

(3) Bét déng thtrc tam giac: S(1,]) + S, K) = S(I,K)

Chirng minh: D& thdy S(/,)) 1a mot khoang cach trong khong gian dinh chuén.

Dua trén cong thirc (2) va (4). Bd do tuong ty gitta 2 anh dugc tinh theo cong thirc (5)
nhu sau:

sim(l,]) = aF(I,]) + BS(L));a + B = ;0,8 € (0,1) (5)

4. THUAT TOAN PHAN HOACH CUM VA TiM KIEM ANH

4.1. Thuit toan phan hoach cum dé thi theo d do twong tw

Trong thudt toan K-means, 3 tham s6 dau vao can phai co gém b cum, tAm cum va do
do. Bén canh d6, khi mot ph?m tr méi duge thém vao cum thi tdm cua cum chira phﬁn tr do
phai dugc xac dinh lai. Viéc nay khong phu hop ddi véi cac bai toan di lidu kich thude 16n
vi s& dan t6i 2 phan tur trong cung mét cum c6 khoang xa nhau, dong thoi qué trinh cép nhat
lai tim cum mat nhiéu thoi gian anh huong dén hiéu sut ciia hé théng. Do do, trong bai bao
nay, nhom tac gia cai tién thuat toan K-means dé 4 ap dung cho viéc gom cum dd thi mo ta dac
trung thi gidc cua hinh anh nhu sau: (1) s6 cum ting truéng tiy theo sé dd thi va do tuong tu
gilra cac db thi; (2) xac dinh nguong do do giira 2 dd thi trong qua trinh gom cum va ¢b dinh
tam cum theo ngudng.

Thuat toan GraphClustering

Piu vao: Tap dd thi dac trung G va ngudng 0.

Pau ra: Tap cum C.

Function GraphClustering(G, 6)

Khei tao C = ¢;
for g e G do
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if C = gthen
Khéi tao cum €y Véi tdm g;
else

Tim cum C}, € C:sim(g, centroid,) = min{sim(g, centroid;),i = 1,...,m}
[lcentroidy la tam ciia cum k

11sim(g;, 9y): do twong tu cia do thi gj va g;

if sim(g, centroidy) < € then

C, = C,Ug;
else
Tao cum C; méi voitam 1a g;
C = CuCy
end if
end if
end for
return C;
End.

Ménh d@é 1. Bo phuc tap cua Thuit toan GraphClustering 1a O(N?), véi N 1a sé d6
thi trong tap dd thi G.

Chiing minh. Cho N 1a s6 phan tir ciia tap G. Dong 1énh “for g € G " do thuc hién N lan,
tmg voi moi lan thyc hién, dong 1énh “7im cum C. e C: sim(g, centroidy) = min{sim(g,
centroid;), i = /,...,m}” thuc hién m phép toan dé tim dugc cum c6 tdm gan nhat, vai m 1a s6
cum & thoi dlem hién hanh. Vi vay, s0 phép toan ctia Thuat toan GraphClustering la

N1Y™ H=N2xH, v6i H 1a hiang s6. Do d6, do phic tap Thuat todn
GraphClustering 1a O(N?).

4.2. Thuit toan tim kiém anh twong ty

Trén co so tap cum két qua O pha tlen xu ly, nhom tac gia thuc hién tra ctru anh bang
cach chon cum c6 tAm gan voi anh truy vin nhat. Néu khoang cach tir anh truy van t6i tim
cum nho hon ngudng 6 thi liy ra tdp cic anh trong cum va sip xép theo do do twong tu.
Thuat toan tra ctru anh duoc thuc hién nhu sau:

Thuit toan ImageRetrieval )
Pau vao: Do thi déc trung cua anh truy van g, tap cum (cluster) C va ngudng 6.
Pau ra: Tap anh tuong ty I.
Function ImageRerieval(g, C, 6)

Khégitao I = ¢

Tim cum C, € C: sim(g, ceny) = min {sim(g,cen;),i = 1,...,m};

if sim(g, cen;) < 6 then

I =1uvg;, g €C,i = 1,...,|Ckl;

end if

Sép xép tap I giam dan theo sim(g, cen;);

return [;
End.
Ménh dé 2. Po phuc tap cia Thuat toan ImageRetrieval 1a 0(n), véi n 1a sé luong
cum trong tap C.
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Chieng minh. Goi tap cum C c6 sb lugng cum 1a m. Véi mbi anh (d6 thi) can truy vén,
thuat toan tim cum c6 tdm gan vai db thi truy van nhét trong tap € dwa trén d6 do twong
tu. Thuét toan thuc hién duyét téi da 12 n 1an dé tim cum phu hop va trich xudt tap cac
db thi trong tmg. Do d6, o phtic tap ciia Thudt toan ImageRetrieval 1a 0 (n).

5. XAY DUNG UNG DUNG THU'C NGHIEM

5.1. M6 hinh @rng dung thuc nghiém
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Hinh 3. Mb hinh hé thong tim kiém anh duya trén d6 thi mé ta vec-to dic trung thi gic

Mo hinh tong quat ctia hé théng tim kiém anh theo ndi dung dua trén do thi mé ta vecto
dac trung thi gidc dugc mo ta tai Hinh 3. M6 hinh tim kiém anh gdm 2 pha: tién xir Iy va tim
kiém anh tuong tu.

Tién xir 1y:

Buoc I: tao tap dd thi tur tap vecto dic trung thi giac ciia timg phan ving ctia mdi hinh
anh, moi do6 thi bi€u dien mot hinh anh trong tap dir liéu anh;

Buwéc 2: danh gia do tuong ty gitra 2 d6 thi giita trén do do tuong tu dé xuat;

Budc 3: gom cum cac dd thi theo d6 do tuong tu.

Tim kiém anh twong tu:

Buwéc I: tir anh truy van, tao d6 thi md ta ddc trung thi gidc ctia anh nay;

Buwdc 2: thyc hién truy véan trén cac cum dé cho két qua 1a cum twong tu voi anh truy
vén nhét;

Bude 3: két xuit cac anh két qua sdp xép theo do do tuong ty véi anh truy van.

5.2. Két qua thywe nghiém

Thuc nghiém trén may PC CPU Intel Core i5-7200U CPU @ 2.50GHz, 8.0GB RAM, hé
didu hanh Windows 10 Pro 64 bit. Két qua thuc nghiém duoc danh gia trén bo dit liéu
imageCLEF chira 20.000 anh, dugc chia thanh 276 16p va luu trir trong 41 thu muc (tir thu
muc 0 dén thu muc 40); bo dit lidu cta kich thude 1,64 GB. Dé danh gia hidu qua ciia phuong
phép tim kiém anh, phan thyc nghiém duogc dénh gia cac gia tri gdm: d chinh xé4c (precision),
do phu (recall) va d§ do dung hoa F-measure. Cong thurc tinh cac gia tri nay nhu sau [4]:

(6)

| relevantimages M retrieved images |

precision = - -
| retrieved images |
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recall | relevantimages N retrieved images | )
| relevantimages |
recisionx recall

F-measure = 2x (p ) (8)

(precision + recall)
Trong d6: relavant images 1a tap anh twong tw véi anh truy van va co trong tap dir liéu
anh, retrieved images la tap anh da tim kiém duoc. Céc gia tri d¢ chinh xac, d6 phu va do do
dung hoa dugc tinh theo ty 1& % va dugc quy ddi thanh gia tri trén doan [0, 1].

2] CBIR Based on VFG - ] X

Recall: 0.622544833475662 Precision: 0.811126564673157 F-measure: 0.704432902524458  Time retrieval: 701.2137

] Load Image || Ground Truth Images || Image Retrieval |

Hinh 4. Ung dung thuc nghiém cta phuong phéap dé xuat

|:| Image Retrieval Experimental Results

Qe X e 2 E E] [=] | Renderer: DefaultRenderer  ~ | Thumbnail Size ~ (5

32300.jpg 39782.jpg 40027.jpa 38746.jpg 40036.jpg
39581.jpg 40489.jpg 39379.jpg 40030.jpa 40495.jpg 13575.jpg
31841.jpg 40026.jpg 6478.jpg 40023.jpa 40596.jpg 40496.jpg

=1

Hinh 5. Két qua tim kiém anh ctia phuong phap dé xuét

100 images (1 selected)
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Bdng 1. Hiéu suat tim kiém anh cua phuong phéap dwoc dé xuét trén bo dit liéu ImageCLEF

00-10 6450 6 0,624761 0,460895 0,530461
11-20 4857 6 0,708162 0,442224 0,554454
21-30 3615 4 0,642329 0,622906 0,632468
31-40 5078 4 0,776099 0,630069 0,695501

Két qua thyc nghi€ém cia phuong phap dugc mo ta tai Hinh 5, Hinh 6; hi¢u suét cua
phuong phap dé xuét duoc trinh bay trong Bang 1; gia tri d chinh xéc truy van trung binh
(MAP) ctia phuong phap d& xuit dugc so sanh véi cac phuong phap khéc trén cung bo dit
liéu ImageCLEF dugc mo ta trong Bang 2. Hinh 6 mo ta gia tri precision, recall, F-measure
trung binh cia 39 bo anh trong tap dit liéu ImageCLEF. Két qua tai Bang 2 cho thiy phuong

phap duge dé xuat tuong déi chinh x4c so véi cac hé truy van anh theo noi dung khac.

precision

Precision-Recall trén tap dit l1éu ImageCLEF

true positive rate

02 04 06
recall

08 1

Puong cong ROC

02 04

false positive rate

06 08 1

Hinh 6. D9 chinh xac - BJ phu va duong cong ROC cua ing dung trén tap dit li¢u ImageCLEF

Hiéu suit thwe thi ciia hé théng trén tip di liéu ImageCLEF

= =
2 m 2 ip
W oip e

=
~

0.65

t (Precision, Recall, F-measure)
=
= ~
o i

0.55

éu sua
[=]
Ln

Cac gia tri hi
=]

0.45

=
s

=
L

0.25

5 10

15 20 25

30 35 40

Cic chi 3¢ trong tip di liéu ImageCLEF

—u— Predsion
Recall

—a— F-measure

Hinh 7. Trung binh céc gia tri hiéu suat trén tap dit liéu ImageCLEF
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Tim kiém &nh duwra trén db thi mé ta déc trung thi giac

Bang 2. So sanh d¢ chinh xac gitta cac phuong phap trén bo dir li¢u ImageCLEF

Phuong phap D6 chinh xac truy van trung binh (MAP)
Hakan Cevikalp, 2017 [14] 0,4678
Thanh The Van, 2018 [15] 0,7945
C.A. Hernandez-Gracidas, 2013 [12] 0,5826
Ji Wan, 2015 [13] 0,6632
D¢ xuat ctia nhom téc gia 0,6878

6. KET LUAN VA HUONG PHAT TRIEN

Bai bao di xay dung dugc phuong phap tim kiém anh duya trén céu trac do thi mé ta dic
trung thi giac cta hinh anh, dé xuat d6 do twong tu gitra 2 hinh anh va cai tién thuat toan K-
means thuc hién gom cum dd thi dic trung nham tang hi¢u suét tim kiém anh tuong tu. Trén
co so 1y thuyét di dugce dé xuit, nhom tac gia xdy dung hé truy van anh theo ndi dung. Két
qua thuc nghiém trén bo dir liéu anh ImageCLEF dugc danh gia va so sanh véi cac cong
trinh khac trén cung mot tp dir liéu anh da cho thay phuong phap dé xuat 1a hiéu qua. Vi
vay, phuong phap dé xuit trong nghién clru nay c6 thé duoc sir dung cho cac hé thong tra
clru dir li¢u da phuong tién. Viée ¢6 dinh tdm cum dé giam dugc dang ké thoi gian cua qua
trinh gom cum. Tuy nhién, viéc nay dan dén co6 thé xuat hién cac cum co it phan ti hodc co
qua nhiéu phan tir, anh huong dén do chinh xac ctia hé thong. Hudng phat trién tiép theo cua
nghién ctru 13 x4y dung thudt toan tach/gdp cum nham dam bao cac phan tir trong ciing mot
cum phai twong tu nhau, dong thoi bo sung thém thong tin quan hé khong gian giita cac ving
trong anh dé tang do chinh xéc.

Léi cam on: Nghién ctru nay duwoc Truong Pai hoc Cong nghiép Thuc phim TP.HCM tai
trg va dugc nhom nghién clru SBIR-HCM, Truong Pai hoc Su pham TP.HCM ho tro vé
chuyén mon va co sd vat chat.
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ABSTRACT
IMAGE RETRIEVAL BASED ON VISUAL FEATURE GRAPH

Nguyen Van Thinh™, Dinh Thi Man®,

Nguyen The Huu', Le Trung Thu?, Van The Thanh*
'Ho Chi Minh City University of Food Industry

’An Giang University

*Email: thinhnv@hufi.edu.vn

In this paper, the content-based image retrieval is built and the retrieval efficiency is
improved by proposing the visual feature graph of the image. First of all, based on low-level
features and spatial relations among regions in the image, a visual feature graph of images
and similarity measure between two images is proposed; Then, on the base of K-Means
algorithm, several improvements to cluster the visual feature graphs are proposed based on
the similarity measure. Since then, an image retrieval algorithm is done on graph clusters. To
illustrate the proposed theory, we build experiments on ImageCLEF dataset and assess the
effectiveness of our method and compared to the ones of work which recently published on
the same dataset. Experimental results show that our proposed method is effective and it can
be applied in many multimedia data systems.

Keywords: CBIR, clustering, visual feature, similarity measure.
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