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ABSTRACT

Content-based image retrieval (CBIR) is widely used in various today’s application;
including web-based image retrieval, medical, security, etc. However, the most research topic is hot
to reduce semantic gap which is the different between user specify input and the queried output
images.

To solve the problem, ones can develop a method to extract meaningful features from images
or give more details to the particular pictures for later classification process. In this research, we
investigate the use of fractal geometry analysis to compute the complexity of images as a feature for
CBIR system. Different fractal estimators; Box Counting, Higuchi and Scaling Properties of
Variance (SPV), have been adopted to compare the computation efficiency and the effectiveness
amount the other.

In conclusion, this research aims to develop a method to directly extract relevant information
from an input image for CBIR system. Moreover, the proposed method intent to be used for a huge

image database in which high retrieval rate is required.

Keywords : Fractal Dimension, Box Counting, Higuchi Method, Scaling Properties of Variance,

SPV, Image Retrieval
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2.6 MIMIVOUNN (Edge Detection)
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9
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8) minlunuyalamenimanuusevesveugane ludameinaounly 1davqga
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Huean1INe1sd tazidenyaninnuusvesveuiesniiluduauda 11 ndridr luden 3
9 v
N 3 galunoagnaveenvua TosenaullIdgeimae lu uoada’ll
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v
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2.6.4 ﬂ1§ﬂ§’3§]‘ﬁ1ﬂli’]ﬂﬂ11ﬁl9§hﬂ%§ Roberts
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b(i, j)=((a(i, D-a+1j+1)) +(ad, j+)-a(i+1, j))z)% (2.8)

-1 -1

57 2.18 Mumanved s 1Az t

517 2.19 i lannnsive @875 Roberts

2.6.5 NSATIVMVOLMNAILID Prewitt

ax dy o A =y 4 . A
ABMIUITMUIN VO UNIUUNTATUNIAADS (Gradient Vector) UBINNIAVUNINN

< v o g B v o a ¢ ¢ =
L‘]JUﬂ'IW@uﬂ‘U‘U GIJ@‘mflmumiﬂ3‘U‘lJqmmuummﬂ‘umﬂmmuﬂimaunﬂmaﬁ 1A (Mask) N

@ 4 =

TFunueyiusezineatony x tazdug Aoy
[ @ I J 1 a o 1
M a e R* ilumwduniiunag a0.al,....a7 iuAivesuaaziinma 8 gaiidumiia

a < a @
(1,)) MUNANNNIUUNUINDN @Nqﬁj‘ﬂ

a3 a2 a1

aa | (ij) | ao

ag ap ay

5190 2.20 AwHUIVDIAUTUDY Prewitt

u

THu=(a,+a,+a)—(a, +a, +a)uazv=_(a, +a +a )—(a,+a, +a ) ¥0UVDININ

du ber™ W
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b(i, j) = (U2 +v?) 2 2.9)

Ya Y
LLﬁ%GlWTIﬁTI'NGU’ENGUE]UeU’ENﬂ'IW d e R¥ ]‘l@

dq, j) :arctan(xj (2.10)
u
-1 -1 -1 -1 1
B N B R\
s = N 1 P t= -1 N 1 P 1
1 1 1 -1 1

A Ay ¥ Y an .
5'1J‘VI N ﬂTW‘Vl]lﬂﬁnﬂﬂTﬁW"IGU'E]']JWJEJ'J‘ﬁ"’IJ@Q Prewitt

U

2.6.6 MIATIVNVOUNINAILID Canny

Y
%

4 1
Junoumsmvon Tag3sued Canny Yiznouaie 4 Yuaou aagili 2.23

Smoothing with Gaussian filter

&

Gradient Calculation

b

Nonmaxima Suppression

&

Thresholding

k4
U

31091 2.23 TUABUYBI Canny Edge Detection
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k4 1
1311911 UD9 Canny Edge Detection WuwsudunnmMsUsuamldiE ey (Smoothing)
] F4
A18AINTOUNUTOU (Gaussian Filter) 1HOR1TATYYIUTUNIU HAIDINUU AIUIUAIVUIA
a v Jdo o 2 @
(Magnitude) 1agNANN (Orientation) Y94 Gradient Tagl¥mimoywusouaunie ludaudelsy
] 1 Y
Nonmaxima suppression U Gradient Magnitude a1 ldveunuieas Lmzsluéﬁ'umuamﬁ’w
. . 4 a { g ! & ! !
1% Double Thresholding Algorithm o3z yWAranuveuuazsr1oFoUAOvOD TaoTuua
QSI' =S =S o 1 dy
Junpuilseazidoanae 11l
Y E4
1) Smoothing TuduapULINUDINITMIVOL Tnedanas Nulrzdesiiindynn
' ¥ . ) 4 0 Y ) <
sunueennou1agld Gaussian Filter Faa1an3nf1uIn 199103 l¥nsou (Mask) vura@an
. < = v = o v o Y 1Y Y
YUIAYDY Gaussian Mask tiintivuaniziinaildaadygrasuniuldun uadinieun

a =\ o Y 1 A J [l = z ° o o Ay ¥
Lﬂl.!hlﬂ%mJWﬁ‘VIﬂWUﬂ‘UﬂfJﬂc] mﬂumuﬁwaxmaﬂuumﬂ'lﬂ mmumﬁmmmmmwﬂmm

9 . . < @ A
115 1% Gaussian Filter 11 1A9aun159 2.11

S[i, j1=Cli, j,o1* i, j] (2. 11)
fvuali I[i, i1 T mnideamsnvey
Gli, j, o] {1 Gaussian Smoothing Filter
o ] RYpY Spread of the Gaussian (ﬂ?ﬂﬂﬂﬁzﬁﬂﬂlmmﬁ Smoothing)

2) Gradient Calculation Tuaiutsniin Smoothing Image S[i, j] TAGERD X, y partial

derivatives P[i, j] 482 Q[i, j] M WaA1AL AverumsN 2.12 uag 2.13

Pli, j1= (S[i, j+1]—=S[i, j]+ S[i +1, j+1] - S[i+1, j])/ 2 (2.12)
Qli, j1= (S[i, j1-S[i+1, j]1+ S[i, j+1]-S[i+1, j+1])/ 2 (2.13)
ﬁﬁammfuﬁwh x , y Partial Derivatives ¥181UIUA0ATNIATTIUAIHTTNS

2 . A
uila 33 Huvvan Rectangular 14/ Polar (Rectangular-to-Polar Conversion) WX I1UUIALAL

NAN9YDY Gradient MUTUNITN 2.14 1AL 2.15

MIi, j1= yPli.jl? + Q[i, j1° 2. 14)

dli, j]=arctan@l[i, j1,P[i, j]) (2.15)

1 4 1T W d v
mﬂaumﬁ’m&’uﬂzmmmmmum 0 oonun ldiounuardnds luiladdu
arctan(x, y)
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. . ) [ { I

3) Nonmaxima Suppression fmsumsmvoylag Canny Method @ﬂﬁﬁmﬂmﬁu
Yo < Aq Y1 A 2 a a o . Y £ Y amno '
vou'latiudeuiluganldmgegammeziuaziuianufedny Gradient A0 F3d18350ana17
2o q 9y A ~ a AN Y o o . . DRI P
g ldvouaiies 1 Anaa 71w 1AnaIn1391 Nonmaxima Suppression 92 TA Tl ugud
{ % Y] 1A
lunnyaenAugaiiilu Local Maxima Points ¥99zdensauau’li
1 1 uaj < {

4) Thresholding 131319192 H11N15 Smoothing TudUABUUTALAINAN 1NN 1A

v A 9 d‘ (] ] d' Y a LK% d' [ A [ Y]
pndaliiduveun lilsveuiuieswlsingegdwilosnndyanusuniunioanyuzayoaing lu

I dy A AaA A A = [V z A o 1 = Y
mwduiuAiniianaatonielistvazidoanieluuin aviwieaailymidinainialaiinig
4 1
M1 uAAT Threshold YU 2 A1 A® High Threshold (T1) 1ag Low Threshold (T2) Tagwintsaiiil
[ 1 o I I a ) 1 1 [ I 1 1 {
awnnn T1 azgnuSudu 1 (Juinaiiduvov) uaditosnit T2 szgnulSuilu 0 daush
1 1 1 Qle [ I 1 qaj g Ty A 1 1

9§52 11319A1 Threshold M9a09 M3Usuiua1 0 nio 1 uAuegiunnwanogseudie win

1A A [l 9 A A d 1 a 1 9 o 1A
nuNHanegsoudIveINnaniluveu (A1 >T1) YAIWINNI T2 udd szisumnnsa

[ 1 Y 1 A 3 a £ U (] @
mﬂmﬂﬁumlﬂu 1 LLazaEJuJuﬁm%ﬂwmﬁlumwwummﬁvuﬂu

A Y Y  ax
gﬂ‘ﬂ 2.24 ﬂWWT]Ulﬂfl]'lﬂﬂWiﬂﬁl’E]‘Uﬂ’Jﬂ’J‘ﬁeUﬁN Canny

2.6.7 MINTIVMVOUNNAIEIT Sobel

4

Miudumsmaeun ludlududy  aunsonlasulasmanyliaeiieslda
mM3lsulgaven
Y

Glal X ﬂ 9 % ° 2 o ] s o
# ac R” lumnauavuag a0,al,...,a7 UAAIDIAUHUIVDILAASWALEANG 8

< a Y
i;ﬂﬂ’mmmmwmmgﬂ

a3 az al

as | (ij) | ao

ag dap ay

31N 2.25 Awntiavea1lsue Sobel
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VUAVDUUBININ Sobel m e R* 147
- - _ 2 2 %
m(i, j) =(@u“ +v°) (2.16)

fiu =(a; +2a5+a,)—(a, +2a, +a;) uaz v=(2a, +a, +a,)—(a, +2a, +a;)

NANNVDILATIATUYDINN d ﬁ@

u
d(i, j) = arctan 2.17)
v
-1 -2 -1 -1 1
B 2\ B 2\
s = N 1 y t= -2 N 1 y 2
1 2 1 -1 1

31N 2.26 Muwanve Sobel

51U 2.27 i lavinmsmve us 1035903 Sobel

2.7 vianmsveaunSnnalamudy (Fractal Dimension)

A 1
@UVINUALAHTIU (Fractal Geometry) Qﬂﬁu’du@ﬂ%ﬁuiﬂiﬂﬂ Mandelbrot [7] FIA1U150
a NS ~ v Y 9 1 Y, a2t a
E]‘ﬁ‘]J'lElﬂ’J'lMhlhlﬂuiglfﬂEJ‘]JLLagﬂ’)'lllclﬁjG]i’E]‘Ll"llf]Qiﬂﬁﬂﬁi%ﬂ"ﬁuﬂ'J'llIG]ﬂJ"]f@uﬂlu‘ﬁ‘iﬂJ%Wﬁ YUY
an A A A 9 a a 1 Y= (9 4 H’Qy
’J‘ﬁﬂﬁ”ﬂﬁTﬂ?‘fﬁ'lflﬂ]‘ﬁ!,‘WE]‘1/]51]31{’]11‘14ﬂ1§'f)‘ﬁ°lJ'lEJmaU'lﬂmﬁlﬁ’hlﬁ’)u IBUITNITUDNEIAT1UNS (Box
. ax ady [ . . . . as I o
Counting) ’mmmunmﬂwss]”lmuu%u (Capacity Dimension Analysis) 35013 UUADIILAYU
a a 4 o
(Correlation Dimension Analysis) IMsuvV U IMHY (Information Dimension Analysis)

an a ad 4
ABFMSUVULEIY AW (Hausdorff Dimension Analysis) ABMIUUVLTTEA (Hurst Exponent
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Analysis) fj"ﬁﬂﬁLLUUﬁﬂuuﬂW (Lyapunov Dimension Analysis) [8],[9] ABUVVUDVI AN (Scaling

Properties of Variance, SPV) [10],[11] i@ R R (Q-Dimension Analysis) [15] Lﬂuéfu

2.7.1 faunlSnna ( Fractal Dimension)

a 1 A 4 ] an Yy = =}
15U 1nalAAE A ( Fractal Geometry) %30 Iensaiuvanguf 15521fiou Tauuila
131 Geometry 1113301131 " MTIALAUAY " 1AZA1N Fractal N191ANTHIALAY Fractus W30
& e o ' & A & & & 2
Fractrum %9113 un 181890131 Fragmented 30 Irregular tiaudaiilulne Ao uaniduyu
I a 1 A 3 a a & (= 9 ] 9
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9 Iy J I 9 Aana a
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+ A I ¥ vAa o W <3 o A 1 19 A Y
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(2 .. . o A 9 1 A 3 1 nay [ aa
A104" (Self-Similarity) Huno Inssadvouandiuiversaroon llodrsluduga Tunluia
. A an 9 9 = 1 9 = 09} [
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! < 4 ] YWY A1 AN Y ' ) A & v A g
619 150A 1 Weveuiung lanuinifedunziig Hneduiiine HaeluTns Wudu nagiiiu
A A ay Y =\ o 1 o S a 1 3 A =2 A
fannguq 155zideu weemasumniudni lunaaniuzuaazinaai llselswasnieiinn
1 o <3 Y 3 A 1 o AAa A 1 Aa <3 1 I 1 1
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Y Y aa 1< v R ag 1 a o o E4 A P a o’d?l 1
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(=1 1

Y v 1 v
senoviiuiaule Tlnieen lduaasldmiulassadran advaue lussuuwaian ladlu

v a9 2

1 as/‘ o § L [} Q'
iduasuniiu anudaydndenilstezilse TewilumsdunaquuunsuvesassndsluTan

g { a
fn Tasea3191$52bev (Chaotic Structure) 11U TAsearF 19N UFIUVBINTLVIUMTAF19ATIA U

a as [ Fl J o ng/ 1 o s A Yy 9 1
BITUYIN ‘ﬁﬁ33J5])"]?’]1JWaQﬁﬁ'l\‘]ﬁ"iﬁﬂﬂlUﬂTi‘ﬂﬂﬁfiz‘]JLL‘U‘U@‘t’ﬂ\ill‘ﬁﬁfﬂﬁﬁﬂ !N@hlﬂﬁﬁ%‘]!!,llllﬂ‘ﬂ

9
adA

zﬂy 9J d? vy A = v Av 9 =1 ~ 1 9
Wesduiuudrglunuduszasnideuanuniniselsszilisussnaudrundiesssunaian
a A 1 ag A a 1 any Yy = 14
"MEI0IFTINAT Taee 1t msuaz pluuiisnadaediutazngel 15sziten 14
[ I a 09;’ 1 g a2 Y = I [ o 4
meneannudusiweslanoenuniunesznan laimgu] 155zeniluamanvesTandia
T8 wazanudrAguousydIu (Fractal) lun1siseds msveirldidile "gadegald
= . Sh:d? v A 9 1 ' esj

521U8U" (Chaotic Attractors) Taavumsz vl Tnseaauryaiu (Fractal Structure) agiuuu

an < @ < a a s v as 1 a =

Baulsnia \unuafanuadlamdanas NerdeiTuesnsnuabdIusvIAGA &9

o 2 a o Ry ~ A . g o v
ANHUSIANIZUDY Curve ﬂﬁz!ﬂﬂl‘lﬂﬂ'ﬂﬂTiﬂW\i’]UﬂlﬂUﬂWimﬂu!ﬂﬂ (Recursive) “]N{ﬂgfl\iwaﬂlﬂ
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Y A =] A IQW £ A 1 ] P ) I Y 9
uuadulsingliansmz liduge FaSonin "eriua" Fsamsnilszgnd g lumsaiig
ayn Y | 1 a A 9 =~ A 9
AMEITNA Ialluedd iesnnldanuaziBeavesnmilsing 14
I~ ] = =\ 9 ® o a [ [] 9 9 9
Wuedwdnazlindrendaiusssnananin ausu 9199214 nngur awduld
3 A 4 ' ° 1o I ' '
nzaey Fanslialsziandu iauisonild vseuduaniilanliauazideala hidma
I % a & AaA = A & a 9 a L
uSniasianilanire1@ean1nno Mandelbrot FUNANITAI AN TATADAFTAT 11LU?
o a g Aa & Ay d? dyw Y a o I A =
IUIFIFUY 2 UA B9 Mandelbrot N3 19vuNTIwalmnamswauuiugluoudusg an
1 . . I
WINUTY 1¥U Julia Sets, Dragon Curve, Phoenix Curve Audu
Aana < o o o ] aa c?/‘ I H
nauds UM wrnIniuauntlsvesd uluiaiug auivvuiavesmnai
#09n15197Aen a9 10U UIAVDINA AIAUAITN 2.18 LALEINITORIUIUNILAVD Self-

Similarity Fractals Aeaunsh 2.19

ns® =1 (2. 18)
Log(n
__Log(n). (2.19)
Log(l/s)
4 A o Qy @ A o 9 <
We  n AedIUFUVeLIag Minnaiuiluziuuy
s foswaudna Miwldniwmnavesingay
aa @ ! < ]
D Aelavesiaghaduiiugiunnl

1 { [ @ 1 Aaa 3w : 1 1w v 3
Tage1 D N 1@ udunuaiiauinialunmasaziaumiunna Tunmuilan v

Tinawed nay s sedasundasldosnsls 3aladlumdaumunin’léa

a ¢ a
2.7.2 A5M5UenWA14A (Box Counting, BC)

9

anAa I axn an < % a 9 aa I v o A
WBiuIsmdaunsnia nmnsIsuna Isaumsiaunsanadeaunisn 2.19
[ Y
Tagnduals n ldumnnszurumsaaae 1
lunilanmazliauila dsenoudie (xy.2) 44 (xy) unudwnisvesganinlu
qul Aaa J Y = d‘dyo Y
HUAUBU (x) HAZUUILAUAY (y) Laziid (z) unuannuuvesasdm ludidvuald
° ' Y ' Y v ] a A Y A
AU (x,y) UNUADY sxs TULAAZ JAUNUAIY sxsxs IHAIANUTNVDIAIF@IMAdoeNgaunu
1 { 4 o 4 1 % I
A20 k uazmnnuduuesasdmnuInigaunuale 1 Susuingasie 19 1aa o, Failu

k4 1
AWNUYDINGUIANMWITU ) AIeTUNITN 2.20

N, =>'n(j) (2. 20)



Tauii
n @, j)=1-k+1 (2.21)

uazNasIMYeeA n ) 91259 13U N Fezlisrunumuiiunnuaieuesil b

S
b= 2.22
s (2.22)

A R
119 l<s<—
2

v v
=) =)

A (3 1 dy d’d‘ %
b ADAATIUVDINUNTLHAGUIATANAAD

v
[ Y Y o

o Y o tﬂy Ay A A A [ Y =
ﬂ15ﬂ’lu')ﬂ!ﬁ@\‘]ﬂi$ﬂ11uwuﬂm@yﬁﬂlﬂuﬁlﬁﬁﬂuﬂﬂiﬁlﬂ']uu LLaﬁﬂWﬁu@iﬁﬂ’lWN
0 o Y A A 9 < o g A
VYUIAUIW RxR %qﬂﬂ'lwaﬂﬁﬂu'luﬂﬂﬂTWiﬁlﬁa@‘Uu’]u sxs YANTN Iﬂfﬁ’] s A0 UTIUIWANN
1 a = ' = = 1 a £ = = = 3
UliliJﬂﬁUlel 11‘1]1“@“1ﬂﬂ'J'WiLNLlﬁ$3J6Uu']ﬂllﬂlﬂuﬂ3\‘]‘ﬂu3‘ll@\1‘llu1@ R Faawsaveuilu
[ @ ) Yo ~ 1 <3 @ [ o
ﬂ??uﬁﬂwuﬁqﬂﬂﬂﬁuﬂ'ﬁ‘ﬂ 2.22 Gluﬂ']ﬁﬂi%iﬂﬂ!ﬂ']ﬂlﬂﬁllﬂﬁﬂVlﬁllﬂlllu“D"Ll (Df) SAINITDATUIU
% 1 1 o Jd o
hl?‘%}ﬁ]']ﬂﬂ'ﬂll"ﬁu (Slope) Y9INTIN Iﬂ‘(’lﬂ'ﬁllﬁﬂ\?ﬂ'ﬁﬁﬁﬂ'}\i N, uay 1/b vunsIivo NN

AR
29NNV (Log-Log Plot)

2.7.3 35MsuuU3ND (Higuchi Method, HM)

a

mans19138 803 [16] Tdinaueitaslunmsiasumiasia lamudu (D)
voanafineeunsuiu luglveslamiaat (Time Domain) $1983910M33AMAIN
#17U0d U TA9 (Curve Length, L) lag'lulaiinisadedindauuy1isuden
(Strange Attractor) ﬁmaﬂﬂugﬂﬁ 2.28
16
15 |
14 1

13 +

12 +

Amplitude

11+

10 +

0 2 4 6 8 10 12 14 16 18 20
Sample

A (% 1 9) 9 Aas a 4 a Aa
gﬂ% 2.28 ﬂ”l'i’)ﬂﬂ?ﬂ’ﬂllEJTJGlI@QLﬁUIﬂQGlu’J‘ﬁﬂ15’3!ﬂ§1$ﬁ!L‘IJ‘IJ3@%
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9
ABMSUUVENT (Higuchi Method, HM) #azldlunisdszumnives
3 o @ ' o I ad @ ak . A a
url5naia lawudu Tugranardu HM 1Wuitnsnedaneity (Algorithm) NAANIS
o a 4 g o v .. . .
AMUIUNNAUAMAATVUNUFIUVOI OYNTUIA WUV (Finite Time Series) 108
a%'wmgmu X mﬂﬂgmuﬂinﬁ'ﬂgmﬂmﬁmﬁu X = {X(1), XQ2), ..., X(N)} Tagaroynsy

4
na1 XX aunsomuiam ldnnaumisasae il

Xr‘;:{X(m),X(m+k),X(m+2k),...,X(m+{N;mJokﬂ fim=12...k (223

A A o g A = 1 A v ' 9 o w A
$V)Q)] m UAY k AD VI UIURAUNUTAIDIA NI UTUAU uazﬂmmqﬂmamum@u Lm(k) o

£ ' 1 Y ] o Y o <
fITNYT %Qiﬂll@lﬁ%‘lﬂ\ﬂlﬂ\?ﬂ’ﬂhﬂ?’)ﬂl@\‘]Lﬁuiﬂﬁ’ﬁ1ll15ﬂﬂ1u3mllﬂﬂ1ﬂﬁhﬂ1iﬂ\1¢]@hlﬂu

i

k
Lm(k):% > [X(m+iek)=X(m+ (i -1)ek) W (2. 24)
k
do N ﬁm‘imauﬁmén%&wm e N-1 Aoduilszanivesmsliuvuia

(Normalization Factor)

1 < @ o 1 o [
°1,umiﬂi$mmmﬂlaagmiﬂwallmmu%u 1 Df %zmm‘mmmm"lﬁmﬂmmcvu (Slope) UBDN

a3l Tasmsuaansenang L) wag k yunsmueeilanduasn3ig (Log-Log Plot)

2.7.4 ABMSuULAN? (Scaling Properties of Variance, SPV)

Generalized Scaling Properties of Variance (GSPV) Qﬂﬁuﬂ’ we lnevinaldy
1 4 { o v 1 < % 1
11NN (Nakagawa) [17] Lﬁﬂﬁ%$ﬂ1ﬂﬁ’3ﬂﬂnw\lﬁﬂﬂﬁmﬂﬂgﬂmgﬂﬁul’)ﬁW Tﬂﬂﬂ'] GSPV
< ¥ a aa ad o 2 0 sy v v
L!%31%ﬁuﬂgﬁ§1umﬂﬁ'}‘ﬁﬂ1ﬂﬁﬁﬁﬂ (Hurst Exponent, M) “ﬁﬂﬂﬁﬂWH’JmﬂhlﬂﬂgllﬂﬁJﬁnﬂ
' va 4 H & o - 9 .
ﬂ131’i’1ﬂ1ﬂﬂ!ﬁNUﬁﬂlﬂﬁﬂ1ilﬂﬁﬂuﬁLLUUU51’Ju Wﬁﬂﬂﬁ'ﬂlf)Q’J%ﬂWiﬁﬁ]%ﬁl%}ﬂ1ﬁﬂ'}u’Jm
v 9 ]
anuudsisvesmaiuaiuvesnaulugadoyavesoynsunarlugriamsguaiedis

maqﬁnumunmﬁu@ﬂ@haﬁ’u amnsnesuie ladsauns
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Name BC HM SPV Name BC HM SPV
Car-001 1.7806 1.4435 1.5980 | LandScape-001 | 1.8854 1.7394 1.8023
Car-002 1.8273 1.5765 1.6894 | LandScape-002 | 1.9421 1.8438 1.8610
Car-003 1.8436 1.5293 1.6498 | LandScape-003 | 1.8913 1.7603 1.8069
Car-004 1.9056 1.5793 1.6560 | LandScape-004 | 1.9351 1.8715 1.9054
Car-005 1.8785 1.5646 1.6623 | LandScape-005 | 1.8099 1.7043 1.7845
Car-006 1.7446 1.4107 1.5759 | LandScape-006 | 1.8337 1.6795 1.7513
Car-007 1.8268 1.5116 1.6335 | LandScape-007 | 1.9414 1.8194 1.8676
Car-008 1.7213 1.4718 1.6481 | LandScape-008 | 1.9102 1.8034 1.8581
Car-009 1.7261 1.4454 1.5916 | LandScape-009 | 1.9192 1.8274 1.8827
Car-010 1.7354 1.4095 1.6101 | LandScape-010 | 1.8688 1.7945 1.8624
Car-011 1.8158 1.4793 1.6185 | LandScape-011 | 1.7525 1.5266 1.6843
Car-012 1.9096 1.5964 1.6704 | LandScape-012 | 1.8284 1.5867 1.7154
Car-013 1.8475 1.5451 1.6505 | LandScape-013 | 1.7999 1.5128 1.6756
Car-014 1.7539 1.4765 1.6506 | LandScape-014 | 1.9780 1.8928 1.9224
Car-015 1.7929 1.4290 1.6136 | LandScape-015 | 1.8962 1.9019 1.9219
Car-016 1.7409 1.5114 1.6409 | LandScape-016 | 1.9753 1.8427 1.8684
Car-017 1.8553 1.5951 1.6816 | LandScape-017 | 1.8587 1.7989 1.8582
Car-018 1.8395 1.6017 1.6864 | LandScape-018 | 1.8857 1.8120 1.8388
Car-019 1.8113 1.3944 1.5998 | LandScape-019 | 1.8857 1.8267 1.8681
Car-020 1.8735 1.4764 1.5957 | LandScape-020 | 1.9042 1.8922 1.9096
Car-021 1.7671 1.6410 1.7457 | LandScape-021 | 1.8332 1.6463 1.7340
Car-022 1.8100 1.4751 1.6438 | LandScape-022 | 1.7855 1.7695 1.8066
Car-023 1.5677 1.4292 1.7008 | LandScape-023 | 1.8660 1.8373 1.8851
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A1 1N9N 3.1 ﬂTLLWﬁﬂﬂallﬂliJUGISUVIﬂ']U'Jﬂ!ulﬂsUfNéUfJHﬁﬂ'IW (99)

Name BC HM SPV Name BC HM SPV
Car-024 1.7757 1.6103 1.7148 | LandScape-024 | 1.8527 1.8814 1.9203
Car-025 1.8247 1.4514 1.6902 | LandScape-025 | 1.7688 1.5122 1.6482
Car-026 1.7658 1.5493 1.6991 | LandScape-026 | 1.7639 1.5761 1.6695
Car-027 1.8761 1.7445 1.8225 | LandScape-027 | 1.7976 1.6207 1.7243
Car-028 1.7917 1.5686 1.7060 | LandScape-028 | 1.7880 1.5144 1.6339
Car-029 1.8952 1.6802 1.7820 | LandScape-029 | 1.7739 1.5512 1.9054
Car-030 1.7363 1.4219 1.6477 | LandScape-030 | 1.8448 1.6261 1.7845
Car-031 1.7883 1.5463 1.6879 | LandScape-031 | 1.8656 1.6201 1.7513
Car-032 1.8043 1.5844 1.7045 | LandScape-032 | 1.8461 1.6231 1.8676
Car-033 1.7647 1.4422 1.6352 | LandScape-033 | 1.8399 1.6302 1.6853
Car-034 1.8282 1.6120 1.7001 | LandScape-034 | 1.8564 1.6433 1.7238
Car-035 1.8142 1.5099 1.6548 | LandScape-035 | 1.8735 1.6193 1.7229
Car-036 1.8451 1.7337 1.8062 | LandScape-036 | 1.7333 1.5830 1.7319
Car-037 1.7229 1.5619 1.7182 | LandScape-037 | 1.7697 1.6232 1.7328
Car-038 1.8438 1.5330 1.6730 | LandScape-038 | 1.7656 1.5116 1.7412
Car-039 1.7812 1.5710 1.7452 | LandScape-039 | 1.8549 1.6275 1.7255
Car-040 1.8701 1.6410 1.7209 | LandScape-040 | 1.7674 1.5548 1.6822
Car-041 1.8369 1.6064 1.7110 | LandScape-041 | 1.7867 1.5393 1.7182
Car-042 1.8009 1.6589 1.7575 | LandScape-042 | 1.8039 1.5813 1.6666
Car-043 1.8197 1.4377 1.5272 | LandScape-043 | 1.8053 1.7315 1.7231
Car-044 1.7968 1.5544 1.6600 | LandScape-044 | 1.8384 1.8203 1.6849
Car-045 1.6516 1.4181 1.5934 | LandScape-045 | 1.8193 1.6858 1.6545
Car-046 1.7126 1.4997 1.6431 | LandScape-046 | 1.8404 1.6925 1.6892
Car-047 1.6578 1.4161 1.6284 | LandScape-047 | 1.7774 1.7066 1.7981
Car-048 1.6636 1.4178 1.6335 | LandScape-048 | 1.8548 1.6919 1.8741
Car-049 1.7755 1.5419 1.6546 | LandScape-049 | 1.8723 1.6843 1.7566
Car-050 1.9236 1.4456 1.5645 | LandScape-050 | 1.8572 1.6191 1.7449
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NAME BC, D, NAME BC, D, NAME BC,D,
Car-001 1.7806 Baby-001 1.8010 LandScape-001 1.8854
Car-002 1.8273 Baby-002 1.7517 LandScape-002 1.9421

Car-003 1.8436 Baby-003 1.7835 LandScape-003 1.8913

Car-004 1.9056 Baby-004 1.7588 LandScape-004 1.9351

Car-005 1.8785 Baby-005 1.8001 LandScape-005 1.8099
Car-006 1.7446 Baby-006 1.7598 LandScape-006 1.8337
Car-007 1.8268 Baby-007 1.7861 LandScape-007 1.9414
Car-008 1.7213 Baby-008 1.7609 LandScape-008 1.9102
Car-009 1.7261 Baby-009 1.7290 LandScape-009 1.9192
Car-010 1.7354 Baby-010 1.8068 LandScape-010 1.8688
Car-011 1.8158 Baby-011 1.7816 LandScape-011 1.7525

Car-012 1.9096 Baby-012 1.7457 LandScape-012 1.8284
Car-013 1.8475 Baby-013 1.7746 LandScape-013 1.7999
Car-014 1.7539 Baby-014 1.8093 LandScape-014 1.9780
Car-015 1.7929 Baby-015 1.7795 LandScape-015 1.8962
Car-016 1.7409 Baby-016 1.8093 LandScape-016 1.9753

Car-017 1.8553 Baby-017 1.8083 LandScape-017 1.8587
Car-018 1.8395 Baby-018 1.8180 LandScape-018 1.8857
Car-019 1.8113 Baby-019 1.8169 LandScape-019 1.8857
Car-020 1.8735 Baby-020 1.8310 LandScape-020 1.9042
Car-021 1.7671 Baby-021 1.8789 LandScape-021 1.8332
Car-022 1.8100 Baby-022 1.7500 LandScape-022 1.7855

Car-023 1.5677 Baby-023 1.7266 LandScape-023 1.8660
Car-024 1.7757 Baby-024 1.7947 LandScape-024 1.8527
Car-025 1.8247 Baby-025 1.8102 LandScape-025 1.7688
Car-026 1.7658 Baby-026 1.9036 LandScape-026 1.7639
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NAME BC, D, NAME BC, D, NAME BC,D,
Car-027 1.8761 Baby-027 1.8183 LandScape-027 1.7976
Car-028 1.7917 Baby-028 1.8471 LandScape-028 1.7880
Car-029 1.8952 Baby-029 1.8035 LandScape-029 1.7739
Car-030 1.7363 Baby-030 1.8522 LandScape-030 1.8448
Car-031 1.7883 Baby-031 1.7989 LandScape-031 1.8656
Car-032 1.8043 Baby-032 1.7975 LandScape-032 1.8461
Car-033 1.7647 Baby-033 1.8242 LandScape-033 1.8399
Car-034 1.8282 Baby-034 1.8915 LandScape-034 1.8564
Car-035 1.8142 Baby-035 1.8819 LandScape-035 1.8735
Car-036 1.8451 Baby-036 1.8532 LandScape-036 1.7333
Car-037 1.7229 Baby-037 1.9037 LandScape-037 1.7697
Car-038 1.8438 Baby-038 1.8637 LandScape-038 1.7656
Car-039 1.7812 Baby-039 1.8644 LandScape-039 1.8549
Car-040 1.8701 Baby-040 1.9162 LandScape-040 1.7674
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Fractal Dimension of HSV on different image scale
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Fractal Dimension of HSV on different image scale
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NAME HM (30) NAME HM (30) NAME HM (30)
Car-001 1.4435 Baby-001 1.3812 LandScape-001 1.7394
Car-002 1.5765 Baby-002 1.3238 LandScape-002 1.8438
Car-003 1.5293 Baby-003 1.4275 LandScape-003 1.7603
Car-004 1.5793 Baby-004 1.3129 LandScape-004 1.8715
Car-005 1.5646 Baby-005 1.4638 LandScape-005 1.7043
Car-006 1.4107 Baby-006 1.3810 LandScape-006 1.6795
Car-007 1.5116 Baby-007 1.4100 LandScape-007 1.8194
Car-008 1.4718 Baby-008 1.3083 LandScape-008 1.8034
Car-009 1.4454 Baby-009 1.3322 LandScape-009 1.8274
Car-010 1.4095 Baby-010 1.3940 LandScape-010 1.7945
Car-011 1.4793 Baby-011 1.4655 LandScape-011 1.5266
Car-012 1.5964 Baby-012 1.4831 LandScape-012 1.5867
Car-013 1.5451 Baby-013 1.4806 LandScape-013 1.5128
Car-014 1.4765 Baby-014 1.4736 LandScape-014 1.8928
Car-015 1.4290 Baby-015 1.4228 LandScape-015 1.9019
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NAME HM (30) NAME HM (30) NAME HM (30)
Car-016 1.5114 Baby-016 1.4598 LandScape-016 1.8427
Car-017 1.5951 Baby-017 1.4911 LandScape-017 1.7989
Car-018 1.6017 Baby-018 1.5177 LandScape-018 1.8120
Car-019 1.3944 Baby-019 1.4558 LandScape-019 1.8267
Car-020 1.4764 Baby-020 1.4196 LandScape-020 1.8922
Car-021 1.6410 Baby-021 1.4811 LandScape-021 1.6463
Car-022 1.4751 Baby-022 1.4285 LandScape-022 1.7695
Car-023 1.4292 Baby-023 1.4431 LandScape-023 1.8373
Car-024 1.6103 Baby-024 1.4800 LandScape-024 1.8814
Car-025 1.4514 Baby-025 1.4784 LandScape-025 1.5122
Car-026 1.5493 Baby-026 1.5094 LandScape-026 1.5761
Car-027 1.7445 Baby-027 1.4210 LandScape-027 1.6207
Car-028 1.5686 Baby-028 1.4948 LandScape-028 1.5144
Car-029 1.6802 Baby-029 1.4521 LandScape-029 1.5512
Car-030 1.4219 Baby-030 1.5754 LandScape-030 1.6261
Car-031 1.5463 Baby-031 1.4538 LandScape-031 1.6201
Car-032 1.5844 Baby-032 1.4367 LandScape-032 1.6231
Car-033 1.4422 Baby-033 1.4497 LandScape-033 1.6302
Car-034 1.6120 Baby-034 1.7154 LandScape-034 1.6433
Car-035 1.5099 Baby-035 1.5359 LandScape-035 1.6193
Car-036 1.7337 Baby-036 1.3918 LandScape-036 1.5830
Car-037 1.5619 Baby-037 1.5445 LandScape-037 1.6232
Car-038 1.5330 Baby-038 1.5280 LandScape-038 1.5116
Car-039 1.5710 Baby-039 1.6363 LandScape-039 1.6275
Car-040 1.6410 Baby-040 1.5775 LandScape-040 1.5548
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NAME SPV NAME SPV NAME SPV

Car-001 1.5980 Baby-001 1.4296 LandScape-001 1.8023
Car-002 1.6894 Baby-002 1.4142 LandScape-002 1.8610
Car-003 1.6498 Baby-003 1.4653 LandScape-003 1.8069
Car-004 1.6560 Baby-004 1.3839 LandScape-004 1.9054
Car-005 1.6623 Baby-005 1.4903 LandScape-005 1.7845
Car-006 1.5759 Baby-006 1.5086 LandScape-006 1.7513
Car-007 1.6335 Baby-007 1.5445 LandScape-007 1.8676
Car-008 1.6481 Baby-008 1.3924 LandScape-008 1.8581
Car-009 1.5916 Baby-009 1.4705 LandScape-009 1.8827
Car-010 1.6101 Baby-010 1.4253 LandScape-010 1.8624
Car-011 1.6185 Baby-011 1.4620 LandScape-011 1.6843
Car-012 1.6704 Baby-012 1.5511 LandScape-012 1.7154
Car-013 1.6505 Baby-013 1.5393 LandScape-013 1.6756
Car-014 1.6506 Baby-014 1.5085 LandScape-014 1.9224
Car-015 1.6136 Baby-015 1.5006 LandScape-015 1.9219
Car-016 1.6409 Baby-016 1.5466 LandScape-016 1.8684
Car-017 1.6816 Baby-017 1.5305 LandScape-017 1.8582
Car-018 1.6864 Baby-018 1.5720 LandScape-018 1.8388
Car-019 1.5998 Baby-019 1.4805 LandScape-019 1.8681
Car-020 1.5957 Baby-020 1.4370 LandScape-020 1.9096
Car-021 1.7457 Baby-021 1.4988 LandScape-021 1.7340
Car-022 1.6438 Baby-022 1.4825 LandScape-022 1.8066
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NAME SPV NAME SPV NAME SPV

Car-023 1.7008 Baby-023 1.4854 LandScape-023 1.8851
Car-024 1.7148 Baby-024 1.4717 LandScape-024 1.9203
Car-025 1.6902 Baby-025 1.4946 LandScape-025 1.6482
Car-026 1.6991 Baby-026 1.5075 LandScape-026 1.6695
Car-027 1.8225 Baby-027 1.4384 LandScape-027 1.7243
Car-028 1.7060 Baby-028 1.4752 LandScape-028 1.6339
Car-029 1.7820 Baby-029 1.4998 LandScape-029 1.6853
Car-030 1.6477 Baby-030 1.6012 LandScape-030 1.7238
Car-031 1.6879 Baby-031 1.5076 LandScape-031 1.7229
Car-032 1.7045 Baby-032 1.4727 LandScape-032 1.7319
Car-033 1.6352 Baby-033 1.4487 LandScape-033 1.7328
Car-034 1.7001 Baby-034 1.7958 LandScape-034 1.7412
Car-035 1.6548 Baby-035 1.6096 LandScape-035 1.7255
Car-036 1.8062 Baby-036 1.4446 LandScape-036 1.6822
Car-037 1.7182 Baby-037 1.5825 LandScape-037 1.7182
Car-038 1.6730 Baby-038 1.6074 LandScape-038 1.6666
Car-039 1.7452 Baby-039 1.7409 LandScape-039 1.7231
Car-040 1.7209 Baby-040 1.6534 LandScape-040 1.6849
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Abstract

Content-based image retrieval (CBIR) is widely used in
various today’s application; including web-based image retrieval,
medical, security, etc. However, most researchers aim to reduce
semantic gap. In this study, we utilize fractal analysis to evaluate
complexity of a picture to be used as a feature for CBIR system. The
image database includes 4 set of image with total number of 1200
pictures. The results show that fractal dimension of a picture can be

serve as a feature for CBIR system.

Keywords: Fractal Dimension, Box Counting, Image Retrieval
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