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The Design of Adaptive Component
Analysis System for Image Retrieval
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Abstract

This paper proposes ACA (Adaptive Component Analysis) as a method for feature extraction and
analysis of the content-based image retrieval system. For satisfactory retrieval, the features extracted
from images should be appropriately applied according to the image domains and for this, retrieval
measurement is proposed in this study. Retrieval measurement is a standard indicating how
important the value of a relevant feature is to image retrieval. ACA is a middle stage for
content-based image retrieval and it purposes to improve the retrieval speed and performance.
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g A e A dAE St 94 A4 (Text -Based Image Retrieval) @ 14 719t 973 Aoz ¥F
g}, "2E 7|9k G4 A 7PEE Fooly 719 =0 oEshe A4 e g O WM E B gle 94l
A8 S5 AT 25 F49] FHE AT ol wle) W Sl 34 A4 A el EHESL o8 A4
WS olgiit} ot EAEC= Fe, "HH, AE AMel(signal processing), BA (statistics), B2A
(texture) 5~ |43 o] AUTH1). T BAYPESS 942 ANshs o oAl AHEAPlA A5H Hellx] 2
TS F2] Zaka UoH2). oldd BAEL SYPHoE AMgdke Arche EHoz 4 2 ¥ et 3l
o 7t C2 B o] B BES #EE] H3iA (3)9 wiRdMe 54, BY, J8n FRHeE 924 §
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P9l 59 22 A% PHost ¥ LHY, AT A B ¥ YweE, FAH 7Y, 49 1Y 2
d2AE ol8e Y ol ATH2). S WY A5 A 2e el A A FuAFSL 1 A=
ogap] Mok B¥A0z olgslE A%} ool YKoz BN, 4K NS AT A A B 9
ke 247} BH4).
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2. §34§5; 5'\_ O ke 01A|>0| Z4AH

29 714 (shape-based)®] 83 & 4 = RS G4 FehAQ 72E G830 PP} & £+ g A
2 Py 728 ol4¥ £ Ut o] TAS AAIAANE BAHY BAAY B2 AgF

gxr5 ARE F237] UM GLCM(Gray Level Co-occurrences Matrix)(3)e] o]&3tz 3ich.
GLCME w3 5A14Q EXMojaprhs 44 Hol AZn o 243 ol Sl Hid 333
g gle 9 A4S 9 e E o8 1 YvH4).
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F&(noise) Sl P vlAA |BeH(1).

. Hgxel g2 HA ko] 2HH

APAA 978 AAolMe] dAQd FAML ts3t 2ol 7 7Rz Aelad. +4 333 & 5 gle 989
Holrt. 71 A= AMY AF 22 AAY 5ol FEHA AL o8 & Ut o] WHL A F= AHHE
A4 7ol AT FE & 4 gle A dks, % 22 AL AYstaA o T S ol8E il 2l
t2). E @ 7R 99N 228 AUt 999 ZHdd SRAY £ AT diRE 54U At Y #
o ol BAd S dxneF 1 AATeze 4A 2] & EAAI

V. HSH AIZHE 24 AlAge] M7 2 T

Pt 5 F2S AT o IR PEEC] YA oY EAEL BE 4l A &3l A} 97) el
el 53 glol BE 30l 5dHoz H8E 5 U /1B 98 AT 9 el A v 8444 A
Aj3l7] flsiAe 9AIA (threshold) S AEA AU FA ZAE Erldlol she FAI7F YT ol2ig EAlo dis)
2 =R U SAE FAH 830 w71 A SHYES ke W Adstn o

1. Mlotel 22|F

7V A3 5AE Adsle B (F, 54 o] o A= JEA7E I A dohlle A ThE AN &
A =(Retrieval Measurement)Z1 3 Z4 FAH o wepd Ao 28 Y FoES AWE
< vHEsHA "ok A" ACA 7Ivte] Aladloide A8 S35 3 £3d wet 1 Fexr) BFEHY o
e SHAEL 449 A7 E79 710l vt Azl 7[&e EAlEd 54 325 A4 71EE fAseh
T gtk i A2E 54 & PHS AlzEd FE FEAA 9o (38D 98 54 odH
(Image Feature Adapter)7} o|2ig S&-& @435A "t} ACAAZElAE o] & 7IXE BF FHA|e
Wyon ALl WAoo BER ke Az 2 BElsim ot
-1 d® A2| &t §3 & o

ACANZHIdME §AE FE3hc Wd g AgE FA 4 vk As FAZ 3tz Qo 54 3
o Bag A M /HE A =9, §F & GA] AMRl Qs AdFoR A-dE 4 ot
1-2 34 53E 58

CBIR(Content-Based Information Retrieval) Al2®lolx &) %4< 54 gto] Eg=xn AcH5)(6).
B Azl AHelE B4 35 Ee P dutdo s del delA g 93 HEE 9% E4 &
o2 309 7k ubd g Adsta ok
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I F Aze 5 JHE F= FALAYE(co-occurrences) (7), LustE FA] FHE(8)H 2L 7HE
F2 olg3tu glow, 1 o= EAEA FE, EWE(moment)(9)F o8] /A B4 F& W ol8stn
gk wEl HY 2P 2PN FE29 H3H FEIE(Adaptive Component)E ©] 83l J3E B4
3, ¥AME 2HE 3] Hold A 888 4 Yot

Image
. Preprocessing .

Feature Extraction $
- Commm SR o
Median E] Distance Retrieval Fitness Measurement

Mode "_ Histogram . . o
i & GLCM T
T H Entropy Optimized Block Selection
Range ER  Color Moment Block Entropy
Skewness [ Color Coherence
Kurtosis =8 AutoCorrelation .
Covariance [l Edge Frequency Analysn s

Adaptwe Compmem Analysns
Image Retrieval & Classification

g 1.3H ACAAIZE 1=
Fig. 1 Whole Structure of ACA System

1-3 M E™E Eignpu
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(1 HA F2te] 7*%

AN Zro] 2Ee § AR Yol WA, AAd) Fag o] 71E& 3] 8N KA g
F(Genetic Algorlthm):——_T ol&stx Stk FHzF ¥:E)Ee] FAL2 HAME(survival of the fittest)2l 7H
g A2 A4S AsEr] 1% AAl wl(interbreeding), 223 HAlHQ A4 7gelel & 4= Qlthe).

Optimized Block Search
. Genetic AL Block Search ~—‘

Retrieval Fitness ~~ Adaptive
Biock Entropy Measurement Component

Entropy Measurement

a8l 2. X8 HEHES] &S
Fig. 2 Acquisition of Adaptive component
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Tel5S AR EBolN Row AYE 4 (fitness function)® o1EA AMgSRE A7 Ao
A Fzolekn & W WA dolsel WA olAl o= T7te] b4 ARF BEAA(5) Hol
35 of m Q=25 (entropy)®) AWEE o18UT. 55 BFo] YA oM AE ¥
He 77+E oo FeAle Fldelr] WEe) e BAZ ohiTh3). £AA 2naE
o 7t AAE LnelE AAE A U oz SN HAe 724 B2A she Zoltt.
(2) 28 SHzo| AN U 2|
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Peht & AEEE v debd A 54 gl Yokt 2 9] deAE 24T £ Yk A=z
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H(z)=-3 P(s,)log P(s,)

k=1

(A D& AX AeMskrt BYG FEL o143 AERIE ofn|gc,

H(z/s))=-)> P(a;/s,)logP(a,/s;)
i=l
(2)oA sk7t ARG o a7l YT 20X FEE 0|43 dE2IAE ujgct

H(zIv)=-3 Y P(a,,b,)log P(a, | b,)

T kol /_\_] 3. %ﬂ_i{] ﬂﬂﬁl
(A3)ellM aish bk & XY F&2 o] 43 AA JEZAE ov|gh]. o2 JESHEL HHJ) o= Fx &
P A 3tk F2o1Y(Gain) A= AE ok FRojole] B (44)9} o] UePd &+ it

T(Z/ VY S H(Z) 7 HQZVY oeeeeeeeeeeeeeeeteeeetteeeeeeeesrees s e svas st 2] 4. AHo|9

(3) #M Exze| ZRT

olgAl &48 AM FFx=w AuZt A= 5A @A w7l gl SA HoE vl AE B 4 Uk &
A Gl WS3he B e dlY 948 He HxUEDT sy, o] 4R AXUEE AM, Q14 3o
Z1Ee2 289 F 3ok AN SH M AMgshs dERZT A4E FAAE] &E 7Yolr] W& ojatAl
delee] © $& EE ERAtH3). AW B =24 ALsleie AR Ui 9432 ol oA
AEZ ] Al g ol 2lo] Er}t. JEZT = AR A3l FAM 7do)x|gk o]Ro] B}l
A LU g5 2 E2](decision tree)E T=E WPoE ASH|E i) ¢ 24 Ee EAEL ¢
£2Q dloje], k5ol o, dlojEle] o wetr Z2F Ex)r} Fouja] A % Uvhs Ro|tH3). & Al2"
ojxiel go] Aol HolEe] 47} B We % AoVt A = glov A 9v) gls 3H e}
A4 S Ut AT B =RelA, Folg AHde ¢ME 54 @9 7INE AHske $o] "ok 39
A o= A= ofu7l e 54 T EHAA Adthe Wte =233 Qi)
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Optimized Bloc
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X, X3 x

a2l 3. Mo 28
fig. 3 Optimized Block
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Ao £5L& (a¥ 3)9M d2 ERHY Ik Wioe oo FHE Adstart & re s2ETd
o dAIA s 2 ios 53 708 AHE £ ok AT deld] 7 dehde Rl
(Gain)& 343l I S0l wehx Ao 7 AN Bo 8834Q PHoz T e 29
d 30k (4 5)e AT TS Ae] AT FRoS Adske WS BoFm it

F(x,x,) = max(-3" P(s,)log P(s,) - 33 P(a,.b,Ylog P(g, |b,)
k=1

i=] k=l

selected blockz:x1< z < x2 N a olo R
unselectedblock x> z || 2> x2 s A 5. ARo|ol9] AA

ZHoloe 3F tolEls} ol dehd B2 FEL viAEA J1E dehlin Hze 732 (3¥ 4)9 2
ol AY¥E 2 AT

AR e AR LadsdA g dHolEE dshe 71Ee] 9ol HAe 11E 7] 8 A=
TS At A A 71l Foh

Fitness Function
Fepry) +—

Initial Population

Randomly Block created

O3l 4. | ZM EZ58 3P| 98l ¥x=
fig. 4 Structure for finding out optimized block
kel Aol HAHe] AN BES AU oA @2 AL 479 B4 o] £5 dEZFE S A
olt}k. e 54 gk FolA ANl J¢E viAe Mes] HE FEIE AN S E AL viRedn

1-4 Alxgisiol 4
54 32 H3e (29 )9S 2ol 4 4 9 dueFel oUA A% IUH 5 ¥ AY F
2ol 5259 521 onixs} 54 52 LuelFE ol8aM $2 ZAM (extraction processor)7t 57
S 323 Hr oJe@ Ax Page] PHe DAY B4 FEUL ol8ske o] ohi ek $AL
2 54 52 47 B & Aok el

E. Combim Ten
Digarce Medin,
& Hitooa Mode
manager & o Wartnc feature values
= Braopy £
ColrNemare Rang
Color Cdwrencs  Shewnnss
Ao Camehtion. Kuzrosi
¥  EdeMoey  Covwim L
) . . - . . - / d \\
register & L i ada ~7 extractor ™
feature aigorithms cature algonthm adapter \{Tces?/
- — .,
register . .
T image repositor
Images 2ge rep 7

38l 5. §2 F&E AY x5
Fig. b Structure of feature extraction system
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(a8 6)2 671K 7 S5 olviA AES A7 5744 Bolx glon], AA dYeMe= FF E2 10709 o]v]
A7F AHEAT. 6379 olnAE A7 £ 35 F S AXA "k

a3 6. 2 ME ololxj
Fig. 6 sample image for Input

1. FE8 83 us
Table. 1 Extracted feature values

bear plane | elephant] | elephant2 | sunrisel | sunrise2
0.011667{0.039329 | 0.006349 | 0.007256 | 0.010512]0.011997
9.95283816.953416 | 14.14066 | 15.10043 {4.114359 | 9.598219
394.897 {340.1106| 740.5048 | 1033.768 | 102.413 | 671.1883
31083.74(24312.82 | 80316.17 | 135839 |4784.825 | 86265.66
0.328676 | 0.651223 | 0.234536 | 0.266783 | 0.486662 | 0.393538
0.262639]0.514417 | 0.162503 | 0.197341 [0.425388 | 0.326644
0.24157810.500383 | 0.142506 | 0.175924 |0.3991140.301631
7.632492|5.795243 | 8.305728 | 8.303061 [6.538828 | 7.190078
0.001697 | 0.00986 | 0.000521 | 0.00066 |0.002663|0.001818
98.62105) 113.026 | 141.186% | 155.8916 |63.36117]128.7607
1316.122| 1395,72 | 2220.035 | 3545.611 |838.2135| 2636.845
-0.85365 | ~1.60724 | -1.26661 | -0.89025 | -0.73357 | -1.01866
1.2188922.546381 | 1.322461 | -0.07291 | -0.01369 | 0.28252
6.5991195.599109 | 7.002664 | 7.154242 |6.179106 | 6.540205
115.2812(106.4303 | 134.5893 | 157.415 |75.06527{161.6775
1747.058 | 1326.358 | 1901.885 | 3505.844 | 1144.876 | 5568.192
-1.17015 [ -1.43932 | -1.46825 | -0.895021 | -1.08508 | -0.8101
0.807423 | 2.749683 | 2.164897 | 0.171621 | 0.238632 | -0.89846
6.08816 | 5.206094 | 6.243372 | 6.488817 | 5.751626 | 5.822311
109.0983 | 83.9858 | 166.9861 | 147.974 | 110.6874 | 180.0759
1883.805 | 912.0326 | 2914.266 | 3133.742 | 2983.527 | 5094.638
-0.4011 [-0.28088 | -1.29727 | -0.93713 | -0.36479 | -1.11494
1.211156{5.268593 | 1.598472 | 0.284006 | -0.11799 | -0.33356
6.105464 | 5.306955] 6.42613 | 6.603996 | 6.652801 | 4.380464
72.504071149.6661 122.9626 | 163.2378 |5.424357 | 45.6864
822.5183 125550171 2831.508 | 4509.369 | 27.27821(627.5718
-0.41821]-1.87386 | -0.14804 | -0.74744 | 1.361749|0.718468
1.074619]2.024221| -0.02451 | -0.61803 | 2.695332 | 0.924858
6.134785 | 5.468434 | 6.823505 | 6.14866 {3.852498| 6.0538
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(F 12 6709 85 9730 dig 29709 S ez o|FolA glen, ol 5 #EL 718 94 e
A 7)) got. AA A e 7 FREE 10709 G730l AFER, (B DaXde FF7E2 he] S48 o
g 54 @S Y Aot

2 =M Adshe AzEloM £ @S9 $2EE Sk R F 5Fo] 7] "Rl (EDAA AxE
54 59 dule ¥ A e S5 gtk AT 5% 9l ofE 54 Fol © $83 7he B =RelA
AABRE F 7idel Ent. &, AZte) §4 g dujEoe 5% 90 olHd 53 Al o B 9¥E Fekl

Z2HE 233 UE Aol

1. dE=Zz| A} 3t

ACA Al2"g B3lM 28 Ao £5& Ad¥ske H L 34 dxade Fd2bt 993 go.
(ad N9 (a)' Y2 2] A2} BEld 2E BT 3en (bh)age 3 4 2= A
HES RS o) FHo] 7L FFHe YL HAF3 3o

AEZE 247 (a)e 24, (b)e 44, (o€ 69, (D& 89, (e)& 104, (v 15¥9] e AMAM U2
2745 BoFa ok (-7 HAHe & (0.368627, 0.631373)017, A2 FAzte] Fdo] ¥
3R e AL (46)E WEE) Aol

X 2 {x1,x2,X3K XaA XbA Xi}

X< X e s 2 6. F7Hx)e] 22

(d) (e) )

O3 7. dei| At ofst HH [EKe] B2 Hiind 2o R4 HA FAKe 2X
(Mz&2 0K st godo| x4gt 71252 At
fig. 7 Distribution of random genes for calculation of entropy and distribution of genes of dominant traits after
alternation of generation

Tk o]2jgt 2ol QIS Wolle Fxl AduA FAx geolz Angle] EEFAY 4 FA2o] W] g
A olFoRnt. thgel (R 2 A9 £5 A4 Z2HE FAR HFH o

9ol (& 2)ox B uieh Zo] HHof e ofx= @ A3 FFHo] 3len o] 712 4 wlolHE Hrtet
71 1@ A9 73ke] s Aot



34 BN A% A9 ATUE B4 Az A4 17

b
M
:

T 2. M= X0l Z£ of data-iris.dat
Table. 2 Searched optimize block

ZislE | Aol ARt 2 A=)
1 5 0.223529 | 0.823523 | 0.164473
5 0.349020 | 0.894118 | 0.211042
5 0.462745 | 0.749020 | 0.423156
2 6 0.274510 | 0.713725 | 0.274147
6 0.423529 | 0.752941 | 0.379427
6 0.474510 | 0.709804 | 0.529612
6 0.509804 | 0.835284 | 0.295193
3 9 0.435294 | 0.713725 | 0.462018
9 0.447059 | 0.768627 | 0.37306
9 0.498039 | 0.701961 | 0.625293
4 14 0.474510 | 0.705882 | 0.529612
5 17 0.400000 | 0.737255 | 0.399493
17 0.486275 | 0.721569 | 0.495451
6 25 0.498039 | 0.717647 | 0.570593
7 56 0.498039 | 0.713725 | 0.586614
8 99 0.494118 | 0.698033 | 0.633343
9 2n 0.494118 | 0.698039 | 0.633343
10 336 0.498039 | 0.698039 | 0.633343
15 3888 | 0.498039 | 0.698039 | 0.633343
20 4722 | 0.4980339 | 0.698039 | 0.633343
30 4958 | 0.498039 | 0.698039 | 0.633343
50 4605 | 0.498039 | 0.698039 | 0.633343

sample sample2

T2 8. HAE At
Fig. 8 Test image

¥ 3. HIAE dilo| EFGL
Table. 3 Feature Value of Test image

No. | sample1 | sample2 No. | samplel | sample2

1 10.330385 | 0.101820 16 10.049207 [ 0.239264
2 {0.128104 | 0.757758 17 [0.048849 | 0.333607
3 | 0.200723 | 0.717963 18 10.807240 | 0.233827
4 10.148378 | 0.424531 19 10.501959 | 0.881412
5 | 0.888742 | 0.136107 20 10.248525 | 0.755349
6 | 0.892158 | 0.119897 21 10.024365| 0.353387
7 | 0.885375 | 0.112715 22 10.1626525| 0.245687
8 | 0.297577 | 0.861229 23 10.526070 | 0.198794
9 | 0.174549 | 0.010848 24 10.399297 | 0.753450
10 | 0.669617 | 0.865151 25 10.973109 | 0.744200
11 | 0.170524 | 0.643342 26 [0.281123} 0.644189
12 | 0.004765 | 0.391895 27 |0.000000! 0.347912
13 | 0.830790 | 0.180550 28 | 0.225398| 0.018648
14 | 0.462020 | 0.876707 23 10.663451 | 0.944448
15 | 0.613411 | 0.822846
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ZA7E AF] Q3 (2 8)z 2ol 2709 HAE Y4 da) £ —}ﬁ 718 BEAA Bk (2 8)9
Samplel®] 942 2¥ plane? ¥4 54 3% 71 € 5 13,14,28,29.39 7I¥= 22 7'g9] JEZ97} A4
TAE U, Sample29] 942 3% elephantld] 94 53 & 71‘%1 ZolM 27,22,4,20,16 ¥ 7193 2

& 7o} HEsE s Ag (X 3)E B3 FA 4 3ot

VIi. 22

Tt AF AMSshe 4AES HA 9T FIYLE vw F YA F B4 BT AAdME g2 7wt A
Ay oole U fEd WS A Retn vt EF H2E Vo] HA WY E Adetes £dd 9 A
A GEEe I3 LRl AR @, o] SHET B H2E VY FHER dBske A2 A9 wrled
w2 W 71k A gae] o] AEE Aol Ja‘/“]“} ol EAME dZa Wirl e, &F 7HA
2uzFeE YA & g Agske AladlezE 2 298 958 & %’17] o, ofe] 7iA EE&AA 5
ER7IE ARSI, Al2gA SHolA ol W& o83 T4 54 & 72 71 o143 HAH. T=ln
ol 54 #el SHAE AsiA HHe] B4 fe FE5he 78S AREska Jlen, & =EolN AYR ACA &
A AR e thi-2e B4 FA P vle) B Bl &S Asln, 712 AN AxdE ad2 fAE ¢
te FAE Algskn Aok o2ig 7ML 989 §4 @l oS S @ ERE ke HE T R &
o= 23 AHE F SlE Aotk
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