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Abstract

In this paper a color-structured image search method is proposed which allows
to classify large image collections by color and quickly ¯nd the interested images.
According to the proposed method a software system is developed that demonstrates
the e±ciency and accurancy of the proposed method.
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1 . In t r o d u c t io n

In r e c e n t ye a r s im a g e s e a r c h e n g in e s , s u c h a s Go o g le Im a g e s [1 ], Y a n d e x Im a g e s [2 ], B in g
Im a g e s [3 ],Tin E ye [4 ], P ic S e a r c h [5 ] a n d m a n y o t h e r s , a r e b e in g r a p id ly d e ve lo p e d . Th e s e
s e a r c h e n g in e s a llo w t o ¯ n d t h e d e s ir e d im a g e s b y u s in g va r io u s c r it e r ia s u c h a s c r e a t io n
d a t e s , o r ie n t a t io n , s iz e , c o lo r a n d vis u a l s im ilia r it y ( d u p lic a t e s ) .
Me t h o d s fo r c o n t e n t b a s e d im a g e s e a r c h in g c a n b e d ivid e d in t o t wo m a jo r t yp e s : vis u a l r e -
r a n kin g [6 ], [7 ] a n d p r e d ic t io n -b a s e d r e ¯ n e m e n t [8 ]. In t e n t S e a r c h [8 ] p r o vid e s a m e c h a n is m
t o a llo w t h e u s e r s t o s e le c t a fe w im a g e s o f in t e r e s t , a n d a u t o m a t ic a lly m in e t h e u s e r 's in t e n t
t o r e o r d e r im a g e s e a r c h r e s u lt s . In t h is p a p e r , a s im p le m e t h o d fo r ¯ n d in g im a g e s b a s e d
o n e xp lic it in t e n t is p r e s e n t e d . Th e d e ve lo p e d s o ft wa r e a llo ws t o ¯ n d t h e d e s ir e d im a g e s b y
u s in g t h e p e r c e n t a g e o f t h e d e s ir e d c o lo r s .
In [9 ] a n d [1 0 ] yo u c a n s e e a s ys t e m wh ic h is s im ilia r t o t h e s u g g e s t e d m e t h o d . [9 ] wa s
d e ve lo p e d a n d s u p p o r t e d b y Id e e L a b s [1 1 ] Ca n a d ia n -b a s e d c o m p a n y wh ic h o wn e d Tin E ye
[4 ]. Mu lt ic o lo r S e a r c h L a b [9 ] m a ke s c o lo r -b a s e d im a g e s e a r c h wit h in m o r e t h e n 1 0 m illio n
im a g e s fr o m Flic kr [1 2 ] wh ic h h a s a lic e n s e o f Cr e a t ive Co m m o n s . [9 ] h a s a c o n t r o l o f
d e s ir e d c o lo r s c o n c e n t r a t io n in im a g e s . Th e u s e r s c a n s e le c t u p t o 5 c o lo r s a n d c o n t r o l c o lo r
c o n c e n t r a t io n b a la n c e . A s a c o n s e qu e n c e o f in c r e a s e in c o n c e n t r a t io n p e r c e n t o f o n e c o lo r
t h e o t h e r c o lo r s c o n c e n t r a t io n p e r c e n t d e c r e a s e s .
In [9 ] ( s e e Fig u r e 1 ) b a s e c o lo r s p a le t t e u s e d c o n t a in s 2 5 6 c o lo r s . In [1 3 ] u s e d p a le t t e c o n t a in s
2 8 c o lo r s , Go o g le 's ( s e e Fig u r e 2 ) , B in g 's a n d P ic s e a r c h 's c o lo r s p a le t t e c o n t a in s 1 2 c o lo r a n d
Y a n d e x's ( s e e Fig u r e 3 ) p a le t t e c o n t a in s 9 c o lo r s .

2 . Me t h o d

In t h e ¯ r s t s t e p o f o u r a lg o r it h m we n e e d t o c o r r e s p o n d e a c h p ixe l c o lo r o f e ve r y im a g e t o
o u r c o lo r fr o m o u r b a s e c o lo r s p a le t t e . A s b a s e c o lo r s t h e Go o g le 's c o lo r p a le t t e is u s e d . Fo r
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t h is we n e e d t o g e t R GB va lu e s o f e a c h p ixe l in o u r c o lo r p a le t t e . A ft e r t h a t we n e e d t o ¯ n d
t h e c lo s e s t va lu e o f c o lo r in R GB s ys t e m fo r e a c h p ixe l. A s a d is t a n c e m e t r ic e m e a n s qu a r e
e r r o r is u s e d . Th e m a t h e m a t ic a l fo r m u la is p r e s e n t e d b e lo w:

D = ( pixelpal:rgb:r ¡ pixelimg:rgb:r ) 2 + ( pixelpal:rgb:g ¡ pixelimg:rgb:g ) 2 +

+ ( pixelpal:rgb:b ¡ pixelimg:rgb:b ) 2 ( 1 )

D¡ > min

wh e r e pixelpal:rgb - is a r g b va lu e o f p a le t t e c o lo r a n d pixelpal:rgb:r, pixelpal:rgb:g a n d
pixelpal:rgb:b a r e , r e s p e c t ive ly, t h e r e d , g r e e n a n d b lu e va lu e s o f r g b .

3 . R e a liz a t io n

Th is s e c t io n is d ivid e d in t o fo u r lo g ic a l p a r t s : Ge t t in g t h e im a g e s fr o m Flic kr , in d e xin g
( a n a lyz in g ) t h e im a g e s , s t o r in g t h e in d e xe d r e s u lt s a n d s e a r c h in g wit h in t h e s t o r e d d a t a .

² Th e ¯ r s t s t e p in c o r p o r a t e s m in in g Flic kr fo r im a g e s . Fo r t u n a t e ly, Flic kr p r o vid e s a wa y
o f d o in g t h is : it a llo ws t h e s o ft wa r e o f o u t s id e u s e r s t o in t e r a c t wit h t h e ir A P I [1 4 ].
W e h a ve c h o s e n a ll im a g e s wh ic h a r e t a g g e d a s " A r m e n ia " a n d lic e n s e d a s " Cr e a t ive
Co m m o n s " . Flic kr s e a r c h r e t u r n e d 1 6 2 5 0 im a g e s m e e t in g t h e s e c r it e r ia . Fo r d o in g
t h is wit h Flic kr A P I we n e e d t o s ig n u p a s a Flic kr d e ve lo p e r in o r d e r t o r e t r ie ve t h e
" A P I K E Y " . On e o f t h e lim it a t io n s o f t h e Flic kr A P I is t h a t o n e c a n o n ly r e t r ie ve a
m a xim u m o f 5 0 0 im a g e s p e r p a g e fo r a s p e c ī e d s e a r c h t e r m .
It is in t e r e s t in g fa c t t h a t t h e d o wn lo a d e d im a g e s c o n t a in o n ly 3 9 im a g e s in GIF fo r m a t
a n d 4 3 im a g e s in P N G fo r m a t , t h e o t h e r s a r e c o d e d b y JP E G fo r m a t .

² A ft e r d o wn lo a d in g t h e r e qu ir e d im a g e s we s t a r t t o a n a lys e t h e m . Fo r d o in g t h a t we
h a ve wr it t e n a n in d e xe r . Th e in d e xe r wa s wr it t e n b y u s in g Im a g e Ma g ic k [1 5 ]. Im -
a g e Ma g ic k is a wid e ly kn o wn s o ft wa r e lib r a r y t o c r e a t e , e d it , c o m p o s e , o r c o n ve r t
b it m a p im a g e s . It c a n r e a d a n d wr it e im a g e s in a va r ie t y o f fo r m a t s ( o ve r 1 0 0 ) ( t h e
fu ll lis t o f t h e s u p p o r t e d fo r m a t s o n e c a n s e e in [1 6 ]) .
W e c a lc u la t e t h e p e r c e n t s o f p a le t t e 's c o lo r s in g ive n im a g e . W e t a ke o n ly t h a t c o lo r s
wh ic h h a ve m o r e t h a n o n e p e r c e n t e xis t a n c e in t h e g ive n im a g e .

² Th e m o s t c r it ic a l p a r t o f o u r s ys t e m is s t o r in g in fo r m a t io n o f t h e a n a lys e d im a g e s .
W e c a n u s e c la s s ic S QL d a t a s t o r e s u c h a s S QL it e , MyS QL o r P o s t g r e S QL , b u t fo r
h a vin g m o r e s p e e d wh e n d o in g s e a r c h we c h o o s e n e w t yp e s o f d a t a s t o r e R e d is [1 7 ].
R e d is is a s c h e m e le s s , fa s t a n d r e lia b le d a t a b a s e e n g in e . R e d is s t a n d s o u t fr o m m a n y
o t h e r N o S QL d a t a b a s e s wit h it s p o we r fu ll d a t a t yp e s . Fo r o u r s ys t e m t h e b e s t c h o ic e
o f d a t a t yp e is t h e " S o r t e d S e t s " .
W e s t o r e t h e a n a lys e d d a t a a s

color id percent img id

wh e r e img id -is t h e id e n t ifa c t io n n u m b e r o f im a g e , color id - is t h e id e n t ifa c t io n
n u m b e r o f c o lo r fr o m p a le t t e a n d percent is t h e p e r c e n t o f color id in t h e g ive n im a g e .
If t h e g ive n c o lo r d o e s n 't e xis t in t h e g ive n im a g e we s t o r e 0 .
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² Fo r s e a r c h in g im a g e s wit h t h e r e qu ir e d c o n c e n t r a t io n o f c o lo r s we wr it e qu e r ie s t o o u r
d a t a b a s e . Fo r g e t t in g im a g e s wh ic h c o n t a in t h e r e qu ir e d p e r c e n t s o f t h e d e s ir e d c o lo r
we n e e d t o o p e r a t e o n s c o r e s . W e c a n d o t h is b y u s in g t h e " z r a n g e s c o r e " o p e r a t o r .
Th e o p e r a t o r " z r a n g e s c o r e " r e t u r n s a s e t .

zrangebyscore color id percent < input percent

A ft e r g e t t in g t h e r e qu ir e d s e t s fo r a ll d e s ir e d c o lo r s we d o s e t s in t e r s e c t io n .
To e xc lu d e c o lo r s we n e e d t o d o a d d it io n a l qu e r y like t h is

zrangebyscore color id percent ¡ inf 0

4 . Co n c lu s io n

Th e d e ve lo p e d s o ft wa r e s ys t e m c a n h e lp t h e o wn e r s o f la r g e im a g e a r c h ive s t o e a s ily ¯ n d
t h e d e s ir e d im a g e s . To g e t m o r e r e le va n t im a g e s t h e s ys t e m s u p p o r t s m u lt ic o lo r s e a r c h a n d
a llo ws t h e u s e r t o in c lu d e / e xc lu d e c o lo r s a n d c o n t r o l p e r c e n t a g e c o lo r o f t h e d e s ir e d im a g e .
Th e d e ve lo p e d s o ft wa r e s ys t e m wo r ks fa s t , fo r e xa m p le , t h e s e a r c h p r o c e s s in o u r c o lle c t io n
wit h 1 6 2 5 0 im a g e s t a ke s o n ly 0 ,0 7 s e c o n d s .
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Figure 1: Tineye Multicolr Search Lab interface.

Figure 2: Google's image search interface.

Figure 3: Yandex's image search interface.
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