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Query by Multiple Images for Content-Based Image Retrieval Based
on Social Network Algorithms

ABSTRACT

In recent years, with the faster and faster development of computer technology,
the number of digital images is grown rapidly so that the Content-Based Image
Retrieval has become one of important multimedia technologies. Much research
has been done on Content-Based Image Retrieval. However, little research has
been done on query by multiple images. This thesis investigates the mechanism
for query by multiple images.

First, MPEG-7 image features and SIFT are extracted from images. Then, we
calculate the similarity of images to construct the proximity graph which
represents the similarity structure between images. Last, processing of query by
multiple images is achieved based on the social network algorithms.
Experimental results indicate the proposed method provides high accuracy and

precision.

Keywords : Content-Based Image Retrieval ~ Multiple Images Search ~ Social

Network
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’Fﬁ ? ,;‘i 5 o
3.2 ¥ %I B~ (Image Feature Extraction)

F LG A Y Blend 5 R Ak FUPFPEAEAL A3 DAH B
d BRI SRARD IR ERY FF gk o

AR Y o FHCERES e 0 Y MPEG-7 F 2 b b ik B i A N
XM Software - 4 i fgp~diza ¢ (Color) ~ *3Z(Texture) ~ A (Shape) & # #ix » ﬂért LS
b B R 7% 3 i #£ (Scale-Invariant Feature Transform SIFT)[14] 2 3 #c > kiE

2RGB Y kg e B B ASTH B e § R s B B B g A D

N

o 4B 32907 o B~ B IS e o B e B P R
Furkd UFEFEGETEESe EE TR 3 BT 0 T RP L B

WEEEMRTE o
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3.2.1 Color Layout Descriptor (CLD)

Color Layout Descriptor 3zé%% fF F ek i 31 o 2 MPEG-7 XM ¥ #2~Color Layout
A2 40 38 A > & W) 5 Image Partitioning ~ Dominant Color Selection ~ DCT # 3 fv

Zigzag-Scanned > H 3 B ix B 2 4o B)3.3%7 T ¢

(1) 5 » R ifom B+ 8xBH 64T F b » F 1 Rl hé 4200 YCHCré 4

/_:[_F'&Z\T’J’L

ERIRSGELR: R E LU B RS- T G % - N Tl PR B A

(2) { #8x8erert 2 * dpfrikizd 4% (Discrete Cosine Transform) % {8 3|DCT i ¥

H3
SE A I HCE o

(3) ¥#DCT+&*L it {7 i*Zigzag scan f-Quantization -

(4)F F]- 2Y > Cb> Cr %64 i thifcchdrpics £{ DY, DCr,DCb} - £MPEG-7 *# >

ek ALY 560 Cbh&Cr p] 530

B ACEAR R B AN 0 Rk = R dmg, felmg, 0 SiE X B 4 w8 5 - 2 CLD
e £F ={DY,,DCr,,DCh } ~ F={DY,,DCr,,DCh, } » B Ap iR % 5% » ¢ * £ £
3O R A AL R

Dis(Fl,FZ)z\/ZWyi(DYi—DYi')Z +\/chbi(DCbi—DCbi')2 +\/Zw (DCr, — DCr.)?

cri

i ¢ 5 Zigzag-Scanningg B ek fic 0 A% < & T AR AT > RIEE Ba € K F 1 4o
,J‘ o

"

3.2.2 Scalable Color Descriptor (SCD)

Scalable Color Descriptorzz4Color Histogram > #HSV ¢ %7 & F 1% EHaarfg ik m A

B > fu}fg\z fenfdde Alic> ¥ LA S A PR O AE ﬁ*ﬁ;ﬁijﬂ?ﬁxla’ﬁ

2445

iE 4T
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(1) #-8 k4 S HSV S 52 FF o

(2) {HHSV? #22 BF 5 A cnfiif AP R VBT e & Bt o

(3) #iruztisene * W@ * Haar # 4 (Haar Transform) k % 7§ 1% ¥|Haar % #c -

(4) #¥Haar: e 73953 £ 1

(5) &%éﬁiﬁ:".#%@z:; 128 @A« SCDw & -

B AR IR 3 E IR 0 Rk 2 R RImg frimg, » SEF B A W DR R G N

Haar 7% #ic'd 5'JHaarFl (N)£ Haar F2(N) » H e SCD#F s £ ep R H 258 @ * L1E
gt 8 ZDis(FL,F,) > FEARITRIARAR 02 > F 2 A% 40 o

Dis(F,,F,) = ZN:Wi ‘(Haarﬁ (i) — Haar. i (i))‘

3.2.3 Color Structure Descriptor (CSD)

Color Structure Descriptorzs g d p 7 2 B P inlgi £U8x8H % 5 H AR T >

CRGN B B R N AR TR T U T kA i 2 e
H 4’3"&(#?%‘/3—;* FAeT L

(1) #® i *HMMD ¢ $2 52 /& » 3 #9rj e g 1 o

(2) - H BHE A > BHE A ) T R o ] s e o
() e T meangad ® o © syt A E > B (Histogram) © -

(4) B tsH#+75 £ > B (Histogram) & & it > i’ﬁ%ﬂ’.%ﬁzréiﬁ}i %320

CSDw & -
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Bk = S Img, fo Img, SB35 A B @ 5] A R 5 N e CSD s £ Gk F (N)

B F,(N) > tedrpicdp b0 B B30y @ v L1 e B e o 3 o

Dis(F,, F;) = Y W(F, ()~ F, (1)

3.2.4 Dominant Color Descriptor (DCD)

1 & ¢ 24 w5+ (Dominant Color Descriptor ) 2 & e p enf g i 5k 2 e d $54
o BRIV BT RIERE A S TR AR ApEd B i
Ttk o B EAGERFE 2 40T
(1) #F g S HSVS LLF -
(2) sztppd ghenk A, > T35 I5B L & FRP i E (MPEG-7¥ 2%
& 581 )
(3) **E B¢ epad g2 £ (Centroid) # tadFjciE » * %J ‘e 5 5B
184 %8 DCD » £ o
Bk = R dmgifrimg, > 2 A2 4 - e DCD#F fc % o1 407 ¢
R ={(Cy, Py Vi )i 81} (=12, N,)
F, ={(Cyis PoisVy; ) S5} (i=12-N,)
He ¢ @ FiIBLEFRFI ¢ Lz g
P BRE Cenithk Bl BiE g A, p =1
vV, ¢ ¥R AR

s @ ¢ %27 B eh- 3k (Spatial Coherency)
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Bk = %P Imgy fv Img, 2 = = DCD #Hjew £ » W 5 F ={(c;,p;).5.} &
F, ={(Csi. P»).S,} , 1395 MPEG-7 % & afffictp iR+ 57 &3k v, ¢ LB RALE s

SHER - R BAORTE AN A

N1 N2

D (Fl'F) Zpll+zp2j ZZthZ]pll ij
i=1 j=1
by, EC,&c, A s 2 B enfp i i > 2
max’dISCOIUV - d|sCoI

" 1-disCol, , / disCol
uv O,diSCOIUYV >TdisC0|

C,—C, ” - TB;EFT& Cu’l;ii C, R B = ﬁjﬁ%ﬁ?&ﬁ&%ﬁ»
Thiscor -+ = BARAR 5 4P U gE & e ~ §EHL > 4 3 10~20

disCol ,, * ¢ % 7T co » ¢ - 1.0~1.5

3.2.5 Homogeneous Texture Descriptor (HTD)

fe B2 % 32 (Homogeneous Texture)pt # fic @ - 32 § it 0 38 k & 7 » MPEG-7
*RHFP-R @R £ d 30 B Gabor i F e [15]> ¢ 7 7 5 A% ke & (Scale) s F

BRRLEEPZZABI RS § RIHF RS AR Ap PR > R E K
WO E AR e RITARN B e F o

WA R E AN 0 4o Img, fr Img, B SRR o 3B 2 (T RS 2 HTD #H ke

HAp R GEE 2SR Y R L AR B A S -

19



F()-F@)
e

172/

3.2.6 Edge Histogram Descriptor (EHD)

&% = Bl(Edge Histogram) A MPEG-7¥®5it ¥ % ¢ #43 *Hée 5 5 7
WAl g 2 BA Gk G > 4rBI3647 7 o Y 4B 5 % 5 B (00K T ~45°90°E E
135°) 2 1 2 &2 w iz B A o

B R B 2 Bl AR R B T

(1) B 0A 2] 0 LB ey 1 & X4x4 3 B2 (Sub-Image) > 4-B|3.7 -

(2) &* - B+ i (Sub-lmage)sii- 7 /85 &4 I &l enfif 2 B &~ R i - 0°
kT~ 45°-90°%- 8 ~135°2 & & 0 F| L 161F F B (f(Sub-Image)— £ #3180
wend g

(3) #-% - 3ESub-Images & = ¥ % dcip & = A)¢0f if % Hi.(Image-Block) -

(4) = - i Image-Block r 2x2e= B g 7 0 B2 i % B i ag ) o
AP EGAHE S B A Bkt B(Rilter) 3 B R RS ER o

BAFHAR DLR R IV o AR S SRR RImg frimg, 0 B Rl A M 5

£ &R 5 80F %k B > Bl Ghdich (80)"}’h (80) Heo mEHDHE ke Eaip i B3 E 255 1@

* L1gegpzt & 2 Dis(FLF,) » & SESLARITRAS AR 02 » F 2 A% 7 4p iz o

Dis(F,, Fz) = 2|0, () = he., ()
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3.2.7 Region Shape Descriptor (RSD)

1 45,5 (Region Shape) AL P | * RPN ORI A T TS

AN T LK R F skl - B

SBRE ¢ P H - HP SRS e
PR EREE B RS O S R S o R T O T S
B g o

Bk = B Img, fo Img, > 5B B A~ W B DA ek 5 NRSD # ke £ ik
F,(N)& F

J(N) » Eedrpicap i R 3- B3R i % L1 pEdgst B pEag o 5 o

Dis(F, F) = X |(F.() ~ F. ()

3.2.8 Scale-Invariant Feature Transform (SIFT)

B # % 4 fci 3 (Scale-Invariant Feature Transform) 2 pcH_#* & i B @] i ko 30

)iqﬁ%:\%)i%ﬂ\;&“#rfr$ LE L F R4Fen7 g7

F ¥ A R

< H

)‘1\

T4 G SIFT Hcs L 8 A 5w B4 I

(1) * B 7 B 4&iE 1 ;p](Detection of Scale-Space Extrema)

Koenderink [11] ' % Lindeberg [13]4 ! »

R S B AT 3N O I S
H ok (v g e I 20 fgic(Scaling) svds 17 > kX A% 2 B R e e

B Rk &2 B ik & F #5 (Image-Pyramid) > 4rB]13.847 1 o35 I A B 2 B iR E
FEDELBRRTFOEIHE UEDLRET NP G

FARE-RELO 1% B I3 R TR IR 4% - R
B -

L(x,y,0) =G(x,y,0)xImg, (X, y)
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(2)

L(X Y,0) & & 40k 15 60 oo Img, (x,y) 5 R 4e @ o COOY10) 2 g o
AN L

G(x,y,0) = exp(—(x* + y?)/ 202

2702
BeF b AT R ATHOR 0 F AR ATEOR Y RV B S =V2 B AR
WIS AR - BRGELE S BT RELTFox2 R - Wk TR G
R FER S E o R ENe BB E L BT RBE 2L L
SR AR B BT R e A WBE TR ETAL A 0w ﬁ%‘u{i;LDiﬁerence-Of-Gaussian
(DOG) » 4-§)3.8477 o

DOG(X,Y,0) =L(X,Yy,ro)—L(X,Y,0)

D(X,y,0) & B 274 A (& chfff - 35 1DOG 4 » & T ﬁé)’j-%‘u%’jé@ﬁvf;‘i B o P73
S f_a:(Extrema);j&L{i? BOctave® » 2 X B2 BenBhnB 24 A B 0 526 48
BipF (L ~T R REL BAREEAER RN BAE)Y 0% 32 4R~ {2 (Local
Maximum) & % 3 f&-| & (Local Minimum) » RIACet B 5 4R E 8L > #-97F Bhixge
BT R R B AR i > 4r)3.9 o e

Pk 7 i 22 & iE (Accurate Keypoint Localization)

FHCEE T G iE P en AU — B BT i T iR B R R R eh
R AR R SR R BB ER > 5T E P AR E RO
o AHIRE T - B2 s kR

# & o #DOG 2 3¢ A1 ;f;;, S NEEBRITNER S N 4T

oDOG™™™ 1 .. 3’DOG
———a+-a"™™-——a

DOG(a) = DOG+ .
oa 2 oa

a i EEE(XY,0)™  Transs % - DOG 3 & #4 4 5 ehi % - $famk ik
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(3)

A

e T EX S AANEN0 N RBRE > PEA oo NgeT o

0°DOG™ oDOG

a=- 2
oa oa

Qo s fp E BN A€ FAAXY ¥ b A 050 & AT st A2
B B R R ILT A SR 0 B R A T BB 1

PRAFEFTE - S g RESE A kB R AR

PN ER N TR AN 4eT

Y
s

1 aDOGTranS a
oa

FRNZGHE SR E003 BIAR L & E BLAL MY R 8L TP gt L

DOG() = DOG +

N'J“,lrti o
3 ¥ # ek w4 (Orientation Assignment )

P IR DP DR AT LRI & e gl A - g Y
o Pe— B 16x16 % ) Fe Bl (Block) » 3t E RHLPN A1 ME S E B R B AM(X,

y)E Z e 0(xy) > 25 AT

m(x, ) =(L(x+1y) - L(x =1 y))? +(L(x, y +1) - L(x, y ~1))*
O(x,y) =tan " ((L(x+1 y) = L(x =L y)) /(L(x, y +1) - L(x, y =1)))
2 omXxy)E T mEARX YY) R E O Y)E T mEEEX Y)Y B D
G e oo AL &I EABR AL A ik g o
I RBERE S w8 1% 2 =8 > B(Orientation Histogram) &= ;¢ %4
PEBERRLZSRERS 5 RO AL o PR T R B i
FOoHEEARL RS AR e Ak év’ﬂf_‘giijﬁﬁ-:%—tb‘% w2 TS P 4 ek

o

FREE G LPFABED B e PIARG 5B P2 AR iR T
28
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(4) # Hxgh$s it (Local Image Descriptor)
MAFHBENA £ S iR T 0 T 2 gk it e £ 0 R TR AR
ER

BRI KBRS B G A fho R BB G Y 0 R B T o R
ShA 2 ARl o M R R X A RBLN o K16x16:045 ]2 3] & 4x4
e+ % BL(Sub-Block)  # F si3- 5 B EBP R S e O (X, y) L E B EmM(X, YY)’
MmigABZE: FHR NN BRI R GEBHRAAASBLE S B
4o B]3.10 #7or o

A RRFHEEL IR E R AR I E RPN FOBHARAEE
Flt £ F 16 x 8 =128 B FFHCE » B FHCE T L FHE R it e £ 0 B 0 R

PR E RN UEL R R LRGSR

’“‘ﬁ

3.3 PR &R

B Y A PR T N Rl i R B e B (B D) E SRR g A
R B EEse B2 AR AR R S k4 3.2 § 0 o 3 R A Frae
PEBEKEESPE EH AT A AR IR A T 0 ML AR I - 3R o 3
¥ # % &> ;£ 4 Gaussian Normalization. ~ Linear Normalization % - 5 #% % Faleni s
B A gk* - 4 Linear Normalization 3 it i H Rdedicdy o f %] TP iRt E
et E o R T AN T I E SR E %F‘] #[0,1]"

Vect, —min{Vect,}
max{Vect, } —min{Vect, }

Vect, =

Range[0,1]

Vect i - HacE " B APA S BRI 2 B FIAFTHY 1 A AT K
PN B o S ME SRR N R A AR R I AL f AR e ds k> TR A gL B el
R o
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3.4 % * Image Proximity Network

TE K WFFALF R |4 FaceBook ~ drieis.. ... T84 4 BopF et
2 AR 0 F R AR R 2] ks AR AR S B IALE Y g

FAHEELE AT FERRERII A B AL A A A B R B B AR

W2 R
BE 0%~ AL g B R E B SRl g ) - R R A S AP T 2 B enB T AR
BIEE o P REBAEDRE I AN AR B aAEE > Tt > 0 A G g gh(Vertices) 0 B

aﬁ@%%EW%)%%ﬁ&gwﬁ%ﬁﬂ’i% AR B S B

WAL I B AR BN KA AALE B R TR R RE £ A g A 2
] i 1= v — F‘. = 7

@%ﬁﬁ’A?ﬁé?%{?%?ﬁﬁgw&@ﬁ’ﬁﬁ%@?iiéﬁiﬂﬁﬁ

Social Network 7 s € & g B L B A 2 Tz B iz @ A5 - B ik
Social Network = & i = § B B2 B enhf iz » iz > - BiFal GRF V{2 3
A o A R RN RAREF E N R PG F g vk o BT KiRip

WRZEZRGL M T NPERY T ka2 PR

(1) # * k-Nearest Neighbor = j# : & 5& 3% tfad 2 3] k 5& & 4p 02 @] &

HOE - ER R R B P B RS FHEY B R Bl R 0 ¥ ik

PR R B ’%ﬁ“ﬁ“’le?’ K 5& 4p i 602 0 B

[y

;\ S
;“m
4.7&;.
fen

N
A
e
~=h
=~
il
S5
)

B e
(2) Threshold Method : = %R g2 f4p W R AZE P HEE M 4 & = G E /M %

WP e B R B AR EY e Binipink > S0 MR ETHE

B RIAR G AR R T X0 i 2 Ap R TR T o



3.5 Community Search Algorithms

TR oAERRET U@ - 5k Graph k£ F 0 A - 5% Graph (& i % 2h(Node)
28 (Edge) » 538 Graph i = cnp s > #af i 13F S AL € R ek AL 0 R MR- Rk
FIE gt ki BRS A EFZ 224 A-B-C ¥ FHEREE > it Fig
FrR R pyE § PRE S Q -k S P A 2 BB R S TR Bk AP T
W R Sk P A AR A A RE S T W dok gk S &
BPERMZ FORBERX B DL §F I RREL s ERTSHT §RER

#i > etk - BRE4EY Graph #51 pF > 2 5 Community Search Problem[27] -

FIFHEA GO AV NERS RO REAL LRI ER SR
hl' 35 = — B Community Search Problem » % th2 R ij2. @ chdp it B i 45 = — & Graph
Userﬁi%l ~ %5k A3 B % 5 Query Node: 4rim j&Graph® 45 1122 Query Node#p o2 B & =f® 42
R ¥ 5§ = - B Community Search Problem » % — & Community Search Problem:Z Graph
[27] %% FF > T HZACT

- BBA, G=(V,E)> GEd - =752 (Vertex) & &Vir- ¥ (Edge) 1§ &E
Arlea s ¥ - AR s 2(Query Nodes) & & Q < V- {1* Function f, # R B G
=(V,E) ¢ B4~ ®Subgraph® 5 S=(V E)> ¥ Z & &E T g

HVezQ (Q < V)

(i) S 5 Connected;

(iii) ## * Minimum Degree Function f(S) ¢ ¥ Maximized the Minimum Degree
I G =(V,E) Gh VP By aVertices V' & P8 E ¢ BT BEARE RV
2P EdgesE' @ frip = en+ B S=(V,E) #5 G - B Subgraph S ¥ V(G') <
V(G)£E(G") c E(G) -

LSRR S Rb]F ko ARG REY PR G SEPNAT ISR

P B R I AP Rt B AR SRR B r g B A iR i K% K RS AP 2
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Bolho FaE R ap i R & - kB kA T 5 — B E(Nodes) > & 5k B2 Bk B
ehp 02 B 74 % — 1B 18 (Edge) - j= - R jnGraph > @ etk - B R e B ehRE

v

= “r73 # Hhlmage Proximity Network » 3 7 i i# Graph » ¥ %%’si Function f, 35 & 41 %

il
-

AR B H v Ap R 2. B enBd o T L M i Image Proximity Network=-Subgraph >
X @ i ik Subgraph S« 7 i% & Connected - #77f Connected & 4 % Graph® - =# i "5 gL/ 1
fe- B0 PIT AP 0 A WA R TS F Ok B L 2 B AR B e A

i #-41 * Community Search Algorithms® e B jF & % & it 4o o

3.5.1 Maximizing the Minimum Degree

B & #& Image Proximity Network #5 i Densely Connected Subgraph - @ Densely F
S R A N AT F # % 5 Maximizing the Minimum Degree[27] - 2 ghid 3 e
i chiic® AL 5 Degree » fe Image Proximity Network # - Degree 3p e 8 #% &2 B 2 B e
M %> % — 5%RB 5 chDegree #icE 3 3> A E LB F AP UARIS G 3% FEREY
e Degree 4%+ £ 77 4p 10 B TR enB] A% % 5 & 2 4%% ; Graph £ Degree 4% < p| gt Graph
%&iﬁ Dense » = 7 j&_lmage Proximity Network 35 ! Densely Connected Subgraph » %] %

iz 1% Minimum Degree # + o

@ 4o € AR R ¢ eh Image Proximity Network 45 1 4p o2 32 i Subgrap 2 7 1
AMFHRRL ] AAAFERLY UL ARE 5 L7 B A FRGE 0 F 2 Image kiR o
4% 35 41 Degree £ ° v lmage » P % 51 #* % Image &2 H v B2 i A Ap i1 o B A 4R 1 ED
# 'J“f & BB (TR 45 0 Subgraph £_Densely » Iiﬁ{Maximizing the Minimum Degree »

s j&_Graph ¥ M“,!f Minimum Degree gk - & ¥ Graph &_Densely » 4or2 7™ 4 3¢

1. Z& Go=G - %+ - 3 J 4~ Image Proximity Network 3 G

2. ftBEHIP > = fﬁ;ﬂb,i?iﬂljﬁ,!f— ® £ % Minimum Degree 8L > Bl & 4 G
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3. Go=max{fn (G’)|t=t-1} > & G1,....Gi® Z FI B &E2(I)T - B
Query Nodes % Minimum Degree- (ii)Query Node :2 5 Connected> R i% i+ »

7= 9 45 41 Densest Subgraph °

#c11 Greedy Algorithm > 45 41 Densest Subgraph <% & /% > 4o®) 3.11 #7771 - 7 & >
4-4+ Image Proximity Network 42 en-# i3 g2 i} Node 2= = fp #8 ¢ 7| > 1" 3738 Degree List 3z
&= B 3 i Node = Degree # - j£_Degree List # ¥4 :5 11 Degree & > a3 kil 5 # "f )
ZoT R GIET RO R o TR AN !f & 4 = Subgraph €_% % Connected *
H ¢ — % Query Node £_% 3 Minimum Degree > 4 i+ & 12+ i % » EVJ‘?,{SLLM% eds (T
Rypr b e Rk (7 & 1545 1 o Subgraph “7# 7 @i Node ™ % 27 5 58 4 34 B if

= F AR B TR el koo pt Maximizing the Minimum Degree = ;* - j&_ Graph # 354

Minimum Degree féwd",lfé_i Subgraph » ¥ & {# Subgraph z. & el A2 R 5 S Ap 02 o

B 3.12 #r51 5 — B 2& = 4% &7 Image Proximity Network: ¢¢ Graph ¢ 7z 7 12 5k Image
¥1 25 %8 - % User E# ACD = 5. % it 4348 % Query Node Q={A,C,D}’ 4rir
#_Graph #5 ! Densely Connected Subgraph - 7 %3+ & 1% 5k Image 7 Degree # » 4r#
3.1 %214 eh Minimum Degree=2 > % Image F» rwj“f Degree # * =7 Image F > #- Image
F f {6 A4 7 % - B Subgraph> 4 ®] 3.13 #77 of“'J“,lf {8 € #73+ & Degree % 35 Query

Node 3 Minimum Degree # i it éfﬂ*“]%ﬁé i* . & &4 7 Subgraph = 5 Query &% -

3.5.2 Communities with Size Restriction

% - i#Image Proximity Network G Query Node - §]* Maximizing the Minimum
Degree4} d1 erDensest-Subgraph 4 < Jg 3| Sizes 1/ 4 > #7141 45 3| ehDensest-Subgraph 3 #
fe € B 224 + SizeshGraph > ¥ it ¢ 7 7 4% A% 7 T Node > i]&% ffhigm s o R* F X

PEEFFEF LS BB E RGeS S o Tt > A F F i -Densest-Subgraph4e
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IR A G > IR B S UsershE koo
- i Community Search Problemr: Graph [27] # 7 I & Graph® 5 41— B < /| "4
ehSubgraph » & 4T

- BWA, G=(V,E)> GEd - =58 (Vertex) g & Vir— ¥ (Edge) g &

m

o g - 3R s 8(Query Nodes)s % & QcV 0 {1 * Function f, 7 Jh B G

® ~ -] '] enSubgraph™ % S= (V' E) » & Z % L1 T i ¢

11
—~
<
m
~
VY
't

!

(if) S& % Connected;

(ii))|[V'|=Num > ¢ Subgraph® % & Num i# Node

(iv) 2 * Minimum Degree Function f(S)# ¥ S = Maximized

Fpt > A de-Subgraph 4 Jg 7 Sizesr 4] 1% 2 > 4] # GreedyFAST algorithms[27] & 35
41 % & Size=Num=nSubgraph - & # Algorithmeniz & &> 35 11 22 Query NodefE# . iT &
Num # Node » % Subgraph < Node#c + -] *T4|Nump* - E'Jﬁg?] 4 eNum B Node & #3317
Query Node:Subgraph > %ﬁ{ifi&%’%i@uery Node # 7 £2 4 39 B (A% 4p iz o F]b >
4 2 444 Subgraphz* & i — i Node2 Query Nodez & ehjed » o 3840 @

DisNode, (G,v) = > edge (v, )
4<Q

> edge; (v,0)* E#-% ~ i#Nodes|Query Node:riE#tL = {5 4c 4, » P DisNode, (G,v) #
=Q

7+ 7.Graph® iz — BNodef|Query Nodesgpedt » fd1pEdris » T ¥ 35 41 22 Query Nodes

F17eNum i Node » 7= 45 J eaSubgraph 3 + & + -] *T4] &Graph -

fj}-;%, %k 2 m 7 > B 3.14 Image Proximity Network ¥ :+& 115 — sE@] » 3| 439 B »
SRR FEHLE | hT L 35 T8 B39 B ik Ap 0P Bl B 0 4o B 3.14 #7o¢ Image B & £

Query Node A~ C~D % B4p i en@ ¥ o
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Ap R

IR

ip 4B 0 R
[ri ri,-...ri ]
B 3.2 B s AP AR 2 . o
Image Dominant Color
l DCT
Coefficients
Partitioning
[ Zigzag Scanning }

64(8x8) l blocks And Weighting
Dominant Color _ l
Binary
Selection .
Descriptor

B)3.3 CLD#p P~ 47[17] -

Image ‘P[ Convert Color Space of HSV ] > [ Find the Histogram ]

v

SCD Descriptor 4—[ Quantize the Haar ] -«— [ Convert to Haar]

B)3.4 SCD# P~ #2[17] -
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Image

v

Convert color Space of HMMD
v

Find the CS Histogram

v

Update Histogram from CS

v

Re-Quantize Color Space to Target Size

v

Query:HSV Histogram of 256x8 bits
Target:HMMD Histogram of 64x8 bits

Quantize the BIN Amplitude

CSD Descriptor

#13.5 CSD##5~ 16 #2[17] -

45 B i 5%

S

135 B # % FR

®13.6 7 8 4 47 4] (Edge Type)[17] -

Image-Block

/ Image-Block

Image

Sub Sub Sub Sub

Image Image Image Image

Sub Sub Sub Sub

Image Image Image Image

Sub Sub Sub Sub

Image Image Image I}ag/
Sub Sub Sub Sub

Image Image Image W

B13.7 8 2 @7 [17] -
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®]3.8 Difference of Gaussian (DOG)[14] -
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B13.9 & el 3B [14] -
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N
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NEW EEAaLa
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Image Gradients Keypoint Descriptor

W3.10 SIFT % & ;2 4% fcghds i B[14] -
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Greedy algoritlhu for the densest subgraph
Input * Graph adjacent list, degree list, guery node
output ° subgraph
Let the firzt input image G
G'=delete wminimum degree node from graph
Thile the graph & has connected

G=iz!

find to minimum degree node from degree list

if leazst one of the query nodez haz not minimum degree

W =1 om0k Mo

10 delete mwinimuw degree node from graph
11 el=e

1z hreak

13 endif

14 Endihile
15 return subgraph

B 3.11 Maximizing the Minimum Degree Algorithm -

piEEEEEEEEE

] 3.12 Image Relationship Graph -

# 3.1 Degree List -

Degree Degree Degree
A 3 E 3 | 5
B 4 F 2 J 5
C 3 G 6 K 5
D 4 H 5 L 5
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i8] 3.13 Image Proximity Network -

% 3.2 Bz Minimum Degree {& =7 Degree List -

Degree
A 3
B 4
C 3
D 3
E 3
image D, (G,V)
B 3
6

W3.14 -5 = - 5@ 5 1) A3 B 5 i o
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AFEHILEBHH ALY AF 2 F A7 D BCBIR% & Community Search Algorithmen
FE O RTCHET RRFFHRAS > FY o Aiex @A PRLRE CBIRR A
Community Search Algorithmer#zx » F 2 chTR B 40T o
FRDRE 5
@ Intel Core 2 Duo CPU
® 2G RAM
@ Microsoft Windows XP

@ ;B % sk . Code::Blocks C++

11 RTFH

A oarig R e o ok p o3t ImageNetshA P BIE B E B P A S Ay

WordNetsfie s 78 4 % & s Bl e 47 o ImageNetph 3 ¢ 2 7 - F S g5k LMY -
AP B 20 aE ] > & BATR1005E B ¢ ke RS LA B G EAFOE Y
T R B OB Y o AoBl4. 14T
241 B AN o

] 5 47 sl | Meapn |k | Mt | Bk | WA |k

Group 100 Panda 100 Human 100 Dog 100

Plane 100 Cat 100 Beach 100 Horse 100

Stalactite 100 Elephant 100 Pumpkin 100 Bird 100

Shell 100 Flower 100 Dish 100 Car 100

Motorcycle 100 Fish 100 Bridge 100 Building 100
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. http://www.image-net.org/)

B AT (M

42 R EK
42 & B FEGRP -
“EL | P
n g ew AL X ﬁ}aﬂﬂ 17 TOP-n3k B] 5 3k #c o
% k%7 Querylmagei - B £T > Te 3 7B qs Bl Y A395E -

m Thresholding Method : 7% = Image Proximity Networkz. F* #=iEmzk &_» & = 5k

BAp iR > 55 10%~30% k s P HEE -
k k-Nearest Neighbor : 2= = Image Proximity Network z_ k3& i 4p o7 et 2 B 7% o

NPERBRF D e A

4 5 BIA
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http://www.image-net.org/

(1) AmERPEEH S sun 2 B 20 R P R EBEFFHR > BHAP R PR
m K T4 %W 5 1 10% ~ 15% ~ 20% ~ 25% ~ 30% o H & jpletR B 5 i 2 oAp 0B TR
GepE o Bvi- BREEM R ETET § AR my oo

(2) k- Nearest Neighbor $-#zk $»zi 2 F 5@ * 20 55 7 K& 7% % #57 k-Nearest
Neighbor 35 1 B ApiTenk BAp 2 R B (2B ¥ R fic s S8 kX T4 w5 13~15- 2
ERORED F K V- BRELET § B3 nmsy oo

() #p i & F* #22 k- Nearest Neighbor = j 2_ B zx & 1 i

(4) » @ F P EEHR 2P Ry BBR Y K EApiE n EF 2 S TOP- n

g

%10~20~30-40~50 %@ * - BB A v @ F 5 ki TOP-n #ic B 5 eh
gi o
(5) MPEG-7 4 s SIFT 3§ 2 scii 1 i L @ % @ 5 CBIR * i S5 d ~ 078 «

ek Pt A8 WP SIFT Fach e my g -

By an®i:

EF Y o RIp AR R LR L e BB Y L E AR R
KpulAple > EuAR e Bl A o7 w @ 0 Rl o T EA R Bh 3 0 gy & (Precision) 5
S

Number of Correct
Number of Rtrieval

Percision =

- Number of Correct 3 w & 32 1 ? & FEenip ik

-Number of Retrieval 5 #7% & 8 i #ic
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