1 COLOR | MAGE PROCESSI NG METHOD AND APPARATUS THEREOF Technical Field 5
The present invention relates to a color imge processing nethod and
apparatus, and nore particularly, to a color imge processing method for
retrieving a color.feature descriptor used in indexing and searching a

col or image. 10 Background Art Anong visual features for describing

mul ti-medi-a contents, color is the no$t dom nant feature. According to
conventional caql or i e ess| c hi IS used for
expr easi ng-t heceuiak TG RRCRISSSRAHETRT AvpiAbelr A aMReR 'ona

col or image processing nethods using a color histogram consisting 15 of
1024 bi ns have .drawbacks in that the conputational conplexity of inage
processi ng steps for describing an image is high and nuch processing tine
is required. 20 Disclosure of the Invention To solve the above problem it
is an obj ect Te€¢hni¢ad Felésent invention to provide a color inmage processing

t hod whi ch d th t atj onal |.exit d. i ti .
't i's another obj Bt Etselh BvEPHYL fFlaieR Jira CORT regs qupcrssing et ad
readable 25,5 g%@m&@gﬁcﬂaﬂgr@{at&a&ﬁqﬁssg%ﬁo&xmg UL Eetrieinger f orm

the color inmage processing nethod. Is strll another object of The
present i nveatoln fdaurpdescrigoraisedimindexinggand seawhgsi cojoraippe.at us f or
perform ng the col or inage processing nethod. A feature of the present
invention is enbodied by a color imge processing 30 nethod includes the
steps of (a) obtaining color vectors of an input image, (b) classifying
the color vectors to obtain dom nant colors of the input inmage and the 2

rati os therepickgpditid(Aal representing the domnant colors and the ratios

t hereof as a . L . . )
Among visual features for describing multi-media contents, color is the most

dominant feature. According to conventional color image processing methods, a
color histogram is used for expressing the color information of an image. However,
the conventional color image processing methods using a color histogram consisting
15 of 1024 bins have drawbacks in that the computational complexity of image
pfocessing steps for describing an image is high and much processing time is

required.

20 Disclosure of the Inveption

To solve the above problem, it is an object of the present invention to provide
a color image processing method which can reduce the computational complexity and
processing time. | '
It is another object of the present invention to provide a computer readable
25 -medium having a program executable by a computer to perform the color image
prbcéssing method.
It is still another object of the present invention to provide a color image
processing apparatus for performing the color image processing method.
A feature of the present invention is embodied by a color image processing
30 method includes the steps of (a) obtaining color vectors of an input image, (b)

classifying the color vectors to obtain dominant colors of the input image and the



color feature descriptor of the input imge. The color vectors are
preferably quantized color vectors and the ratios are preferably .
percentiles. 5 The color inmage processing nethod may further include the
step of (e) conbining the quantized color vectors and the color feature
descriptor and representing the conbination result as the whole inmge. .
Al so, before the step (b), there may be further included the step of
performng a predetermned filtering process for snoothing of the input

i mage. Al t er nat i {AYIOy theraqy. gad () depnggenting she( dominam eoloest dnddthereatiok Wdr&¥ras 2

I nclude the step ) redetermned filtering process for noise
renoval of the i%@%ﬁﬁ?‘ﬁr’g‘gg&ﬂ?‘é’g}’@‘éf‘BP‘é‘ 1f"ﬁ%e'step (b), the nmethod nmay

further include the sTigpsolef vectdtdlayZ hRgerhh kLo f pixels in the
filtered i mage being noi sy pixels ang arppyfpéllgag%%élg%?ﬁcg){%g@ﬁ\jHf:“éos are
thereto, and appMglembhapefeemiles. LI oyd al gorithmto the 15 color vectors

correspondi ng.to the ig{]t ed g)i xels to performcol or quantization-

Accordi ng to Anot her H¥pEYPT dPagenBrasessingnmethad apayi frther elude itse plep\ifdeyl a
color image pr i3 t = JoQr rj.evin ol of feature descriptor
for describing cglﬁ%?hﬁ%?etgtgu egn;'c? 8(5118% r#ggt\é!‘s gﬂ‘i t tcﬂ[%] fgﬂHT%dFWQPKﬁealyt eps
of (a) segmenti mepresentingthe dombiietion mésuitaas PheWBSIE tfagel regi ons, (b)

obt ai ni ng col or vectaors for the segmented regions. (c) 20 classifying the
color vectors to obt zﬁlw’am‘ﬁh‘ﬁf‘% ofigregtaythia durithep includerbthe stap of fe@rmingt | 0S

thereof, and (d) O ;  pant colors and the ratios thereof as
a color featur epé'gigéc?@g;grmgptﬂ? ﬁé&l%%gpf?f Sﬁ"ﬂ%‘ﬁ&’.g O?HE’ iBP drmpge. | Alinatively.al so
provi des a clénpbefere theastapl(p), ntkei midthbd \ayOfurideO Ak e Le by a
conputer to performa col ?r i_mage pr ocesﬁgi ng met ﬁod qgtgg?%gr&?éﬁu?%\’ﬂ%é a
col or feature dJREHGEIRigRd filjpringRropessifornaiss removaaf thedspuoimage. i nage, t he

nmet hod conprising th t ti n_inpuf inmage into a
plurality of regi ongl,sg'( %)Qﬁ)(g Iﬂ(‘ff g%%;@gg&' grmé\}g%({ag}% nfgmt’crt Refude dheefiepy of
regions, (c) clasbizing thg probabilitg| aff pieis tiotse Fiterebtimhde SK4U RARY tp%&%isoﬁx?d of

t he i nput imge an the ratios .tpereof, and (d) representing the dom nant
col ors and the YPRUIFARPEELT Welghts thesetg, andagplying a general Lioyd algorithm to the

15 color vectors corresponding to the weighted pixels to perform color quantization.

~ According to another aspect of the present invention. there is provided a color
image processing method for retrieving a color feature descriptor for describing color
features of an image, the method including the steps of (2) segmenting an input image
into a pluralitonf regions, (b} obtaining color vectors for the segmented regions. (c)
20 classifying the color vectors to obtain dominant colors of the input image and the
ratios thereof, and (d) representing the dominant colors and the ratios thereof as a A
color feature descriptor of the input image.
The present invention also provides a computer readable medium having
program codes executable by a computer to perform a color image processing method
25 forretrieving a color feature descriinor for describing color features of an image, the
method comprising the steps of (a) segmenting an input image into a plurality of
regions, (b) obtaining color vectors for the segmenied regions, (c) classifying the
color vectors to obtain dominant colors of the input image and the ratios théreof, and
(d) representing the dominant colors and the ratios thereof as a color feature
30 descriptor of the input image. |

According to another aspect of the present invention. there is provided a color



30 descriptor of the input imge. According to another aspect of the
present invention, there is provided a color 3 inmage processing apparatus
for retrieving a color feature descriptor for describing color features of
an inmage, including a color vector retrieving unit for receiving pixel
val ue data of an input imge and retrieving color vectors for a .
predet erm ned col or coordinate system andg a color feature descriptor
generating unit for obtaining the 5 percentiles of dom nant .col ors
represented by qrhggec,saioeéssmgcabgﬁramwme&mi@ Qflor H#8GFOl&cAPSr Ak ledFBflsY €d
and generating and outputting color feature descriptor data contalnl§g t he
i nformation on tdéler fairesanfian aoags;, schdihgtamlqgrecaentetiiesng ind@featceivihggixelt he
present invention provides a color igg%e 3rocessin apparatus faor
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out putting pisxeperv@iil® SHEminadt ¢268 GBptiesttddOby R &316r Wegb@rwhed BOcHlor
vector retrieving unit for receiving pixel value data of an input inmage
and retrieving vestas ateedl maceivedandgeserating erdrouipeiting color featins disompter éarst em

d I f eat d | ptor . t] it f t ai ni h 5
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descriptor data containing the information on the dom nant 'ors and the
percentil es thewraidving28 cBlarefeatDes descppton forodestchilein®rcalr nfgaureh of cnoineegebj ect s
and advant a(iles of the present invention w.ll becone nore  a arenL b}/
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processi ng net hod according 25 to the present 1nvention;”" FIG 2 1s a
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value data of an input image and retrieving color vectors for a predetermined color
‘coordinate system, and a color feature descriptor generating unit for obtaining the
15 ‘percentiles of dominant colors represented by the color vectors when the color
'vectoré are all received and generating and outputting color feature descriptor data

containing the information on the dominant colors and the percentiles thereof.

20 Brief Description of the Drawings

The above objects and advantages of the present invention will become more
e apparent by describing in detail preferred embodiments thereof with reference to the
attached drawings in which:
FIG. 1 is a flow diagram showing a color image processing method according
25 to the present invention;
FIG.2 ié a diagram illustrating image segmentation performed in the step 106
of FIG. 1;
FIG. 3 is a block diagram of a color image processing apparatus accdrding
to the present invention; and
30 FIGS. 4A and 4B show the result obtained by performing a region-based

search with respect to images indexed by a computer program based on the color



FIG 3 is a block diagramof a color imge processing apparatus according
to the present invention; and 30 FIGS. 4A and 4B show the result obtained.
by perform ng a region-based search with respect to i mges indexed by a
conput er program based on the color 4 1image processing nethod according to
the present invention. Best nobde for carrying out the invention 5

Herei nafter, enbodi nents of the present invention will be described in
detail wth. reference to the acconpanying drawi ngs. Referring to FIG |
illustrating a cahage proeaysing neeckesisicogrdingtib ek pesai shivefiod. 0 t he present
invention, a color image Ais input (step 100). The color inmage is
segnented into a plurality of regions F,, F,, F3 and F4 (step 102). The
segnentation 10 can be performed based on edge flow, for exanple. Then,
guanti zed col or vectors for the respective regions F* F,, F3 and F4 are

obt ai ned (step 19@;“0'6@60,5&#{351@oﬂqg@mg,ﬂgmt he quantized col or vectors
preferably includes the ol'owm ng steps. First, a predetermned filtering
step for smoofhing andemiafier, embndivmhts of tharprésengiavémion il 06 ARE-BS if detail
pre- processi ng step. Xt , ttge (Frobabi_l ity of 15 pixels in the filtered
i mge being nois “‘E—F BIEECG 10 LA AGCOPRAINRE dIRBINEsppl y an  appropri ate wei ght
to the.sane. The pro bl pi i tltered i mage being noisy
pi xel s i s obtained b?@t? %rglh%)(g? gﬁ?G'dll ?ﬁ g%%ljie&fgr gﬁoﬁ,}é?aéﬁﬁ’(g?qeﬁsé"%f"ﬁ@?‘i accppfing
exanpl e, i pixabshe preseshimiention, s @iordfmaizé MATsinpRi(SBET100). AT Biof M%‘F%
pi xel having the mninym col or, distance are sel ected anong the piXxels
sorted accor di nge8BERFEINGG Ripradinselasgiansl . F.dfn and Fe (tepal 02)i Xbd segmantagerpng
t he sel ect edypi < iy V. ,ch. . has the ..l argest. col or distance
is set to thle(pnrg%:l %&E%F%P)bg%cgt@n%@?mmhf ?‘?1‘ e%sam Ie%noT'be& g?ﬁ"ﬁ’%‘ﬁ')c.o Or-PREIRTS t he
col or vectors offor the respegive tregiens, x 81, ane Rjardbbisided ke oy (n) ) -
exp(-T(n)) is defi neg. by v((’ﬁr}). Next, assum ng that the average of T(n)
val ues of :all pi xel dBF SERRFPO1AINEE thaguanticed colar veetprsaireferabhsintivdésethas ed
in quantization S /0 Xz e @ebhikar S e.g... 2. Then, a
general Ll oyd alﬁgg#'iq*tl?lrsriglﬁés/ aﬁp%It’i P tc%{‘e.q‘hfenea A R°H or Gincbining and Howe
removal of an image 1s performed as a pre-processing step. Néxt, the probability of

15 pixels in the filtered image being noisy pixels is analyzed to then apply an
appropriate weight to the same. The probability of pixels in the filtered image being
noisy pixels is obtained by the color distance from neighboring pixels. For example,
i pixels, in which { is an arbitrary integer, ranging from a pixel having the minimum
color distance are selected among the pixels sorted according to the color distance

20 from a central pixel, and among the sefected pixels, the pixel value which has the
largest color distance is set to the maximum color distance, which is denoted by T(n).
Then, the color- vectors of the respective pixels are weighied by exp(=T)). -
exp(—T(n)) is defined by v{n). Next, assuming that the average of T(n) values of.ail
pixels is Tavg, the number N of initial clusters to be used in quantization equals Tavg .

25 xan arbitrary constant, e.g., 2. Then, a general Lloyd algorithm is applied to the
color vectors corresponding to weighted pixels to quantize the color vectors. First,

using the cluster centroid (¢;) represented by Expression (1):

_Z v(n)X(n)
C= ZV(n) cee(1)

~wherein X(n) is the pixel value of the nth pixel among the sorted pixels, and a value



col or vectors corresponding to weighted pixels to quantize the col or
vectors. First, using the cluster centroid (c) represented by Expression

(1): Zv(n)X(n) ¢ .....(1) v(n) wherein X(n) is the pixel value of the-
nth pixel anong the sorted pixels, and a value 5 of D, represented by
Expression (2) is calculated: D = v{n}ll. {n} - c,11- ..... . (2) to then
split a cluster having the |argest value of D,. This procedure is repeated:
until Nclusters are generated. After N clusters are generated, a general
Ll oyd al gorit hl’@f[}?rérﬁ-e@ﬂfcﬁ(ﬁ‘y es\m,gr(z{ Rea@ngig@l Ll oyd algorithmis
performed, the cluster centroi I's calculated by the Expression (1) to

perform updating. Nept. g avj fig simJar color vectors are
aggl oner at ed by perfzg‘r leg WJ %(I%(’)@eré{ [ \'/"e”‘rc&)ust ering. Agglonerative
clustering is disclosed by RO Duda and P.E. Hart in "Pattern

d assi fi cat i onathen SplanehAmabysns thelatpest\Wale)of Znd THR PFocedie/is rbPea¥@ il
1973," which will not be described in detail in this specification. Then,
the col or vect Hrcdusigra agq gensratade AV luptersane gensrated argsperabbloyé dlgbsitincol or

t &L;, ; \V/ hei | J 5 bt ai.ned (st 106) .
R R TR UL P D R e N S
from 1 throughjsNalculatedb EXpftasioh Qlﬁ@%%ﬂﬂhsgatm‘g. the CIE LUV col or

coordi nate system The 15 percentiles P; are expressed by decinmals. The sum
of the. percentiles Nextf gluskrsihayingrssmiliscoloragcioepare sggivmdraed Upqrefongingn (3) :
NP, =l ..(3). xt, the doninan ol ors represente col or vectors [cL,,
cU,, eV,,] andag'gf‘wééirft%ee?lﬂsg‘mﬂgl' éégzﬁ?mggagvgglggggg%& dg%c%%bkﬁ B+ @+ Dydazandr e
descriptor of pEek iﬂe'mttérﬁ@lé%ﬁ-ﬁcat%% ARIRENEANAPEE Dol Ritey hili 3R HOT dS,

e :

the color feature descriptor F can
10 York, 1973," which will not be described in detail in this specification.

Then, the color vectors are classified and dominant colors represented by

o color vectors [cL;, cU, ¢V] and their percentiles P; are obtained (step 106). Here,
{ denotes the arbitrary serial number of primary regions, ranging from 1 through N,

L. U and V denote coordinates of the CIE LUV color coordinate system. The

. 15 'percentiles P; are expressed by decimals. The sum of the percentiles P, for i regions

is 1 as represented by Expression (3):

, Next, the dominant colors represented by color vectors lcL; cU, ¢V, ] and
. ;ljci;lpprcentiles P, are expressed as the color feature descriptor of, 2;1; p-g;_,rt-.inent-_ region.
20 obtained (step 108). In other words, the color feature dgscrib,toi F can be

represented by Expression (4):

F={{fcL,cU, cV,],P}i=1,. N} ...@4

wherein N is a predétermined positive integer. The color feature descriptor can be
referred to as a variable-bin color histogram. '

25 By combining pixel value data in the kth region. i.e., Region, and color
feature descriptor data of this region, i.e., F,, the whole imagé A’is represented by
Expression (5): |

A'={Region, F,; Re gion,,F, ;...; Re gion, ,F, } ......(5)



represented by Expression (4): F= ({[cL,,cU,,cV,], P, .},i=1 ..., N
...,..(4) wherein Nis a predeterm ned positive integer. The color feature
descriptor can be referred to as a variable-bin color histogram 25 By

conbi ni ng pi xel value data in the kth region. i.e., Region,, and color
feature descriptor data of this region, i.e., Fk, the whole inage A 'is.
represented by Expression (5): A={Re gios,, F,; Region" F, ; ...; Re
gionk , F) ...... (5) 6 wherein k is a predeterm ned positive integer

representing thevieoeinaris mf)rcsiegnmhie&qbosirieginwg&_fb&)rés&ﬂidgmﬁmﬁeﬁ%&?m%ﬂt% '
The col or feature‘descrigtor retrieved by the col or inmage processrng nethod
according to thd&egiprsebifc imags4i@ep 2d0konpact |y represented by a smal |

nunber of 5 numnbers i t,.t 0. one region. The conpact representation
of the color feat ure%tscglro Fg%agl?r%gs%qu%?tﬁﬁgq‘ﬁbﬁ'@86@8‘ {78 BENSpISINg trneshed
conpl exi ty. Thi gccakdiapdo fiRSpreséif aventidnd dofinhi L i a_base
contents. The col or ignggemf)? ocessi ngI nmet ﬁgg’g“?@)ég#&%%‘é@lw‘ﬁ@g@%@ﬁ& OF

i nvention carf boumbgisiwid respestitoaing eegiorh dHedompageeprpdenRaGSofiBe shs ¥ghsuch
as MPEG 7. 10 The col or in%gegg@oce Si ngﬁ met hod i s programuabl e by a
conput er pr ogr afCTRIGE &8N LA AN rgé‘ﬁﬁé @Wtﬁnﬂkﬁqﬂﬂ{?ﬁmhe Thisnailotwesr fast
program can be gagiy ¥adoRki X agper in.the art. Al so,
the programis stored in %%ﬁggfﬁﬁnéfgg%g ﬁ@’éfrg&a & icgllof YA RTacessine
execut abl e by tinethodmapedrding tb kier prbsene itventionn@in bk RAgpEal 19n iogj_e&.eoapgdoﬁ%%gi ng

met hod. The nedi a i ncl ude magnetic recording nedia, 15 opt’ical recofding
medi a, carrier REE¢ESHEMeAodRghan MPERY. Al so, the col or image processing

met hod can i mpl e . . processi apparatus. FIG 3 is
a bl ock di aS?am of gﬁ%t(glsg)rr %?&J&B%eg%g%@gla ﬁ‘g’s pé%%‘?ﬁ’laﬁlg b}égg%’mﬁ“ﬁ@“%&ia@he
present invent i@uies Red eodei segmiems EbfstindingtthecsBpudér proBdf cafd BQE&%?/ dBived .

apparatus inclydes a segnenting unit 300, a color vector retrieving unit
y a computer programmer in the art. Also, the program is stored in computer

readable media and is readable and executable by the computer, thereby embodying
the color image processing method. The media include magnetic recording media,
15 optical recording media, carrier wave media, and the like.

Also, the color image processing method can be implemented on a color
image processing apparatus. FIG. 3 is a block diagram of a color image processing
apparatus according to the present invention. Referring to FIG. 3, the colo;' image
processing apparatus includes a segmenting unit 300, a color vector retrieving unit

20 302, a color feature descriptor generating unit 304 and a combining unit 306. - :

In the operation of the color image processing apparatus, the segmenting unit
300 segments an input image A. into k regions @nd sequentially outputs pixel value
data Region, in the kth region. The color vector retrieving unit 302 receives the pixel
value data Region, in the kth region and rctrichs'thé color vectors [cL, cU, cV}].

25 When { color vectors fcL;, cU, cV{f are all received, the color feature descriptor
generating unit 304 obtains the percentiles P; of dominant colors represented by the
color vectors [cL;, c¢U, ¢V, and generates and outputs color feature descriptor data
F,. The color feature descriptor data F includes informat-ion on the dominant colors
represented by the éolor vectors fcL,, cU, cV,] and their percentiles P,.

30 In order to obtain the percentiles P, of the respective colors, it is more

preferable that color quantization is performed within each segmented region. Thus,



20 302, a color feature descriptor generating unit 304 and a conbi ning unit
306. In the operation of the col or inmage processing apparatus, the
segnenting unit 300 segnments an input inmage A into k regions and
sequentially outputs pixel value data Region, in the kth region. The col or
vector retrieving unit 302 receives the pixel value data Region, in the
kth region and retrieves the color vectors7[cL,, c.U" cV;]. 25 Wen i color
vectors [cL,, cU cVJ are all received. the color feature descriptor

gener ati ng uni ttha(&élomhhﬁgﬂprachssiwammmﬁsl mefeRiblyofurtiierinodes € géantising unit
represented by the color vect ors [cC cUi, cV], and_generates and outputs
col or feature d@SEFIGHY "8%& aoonrlmaa@d)reeﬂswg m&msepra@%w Birer igluglesa

| ud f th
vectors [eL cuni S (R SRIE sibflife ol FROGHANEL e §rfRedon ¢ ne
percentiles P; @lodilifig W8S REEE rdtBovaPbPihe infut irhazeNOMNR u&&t&f@@mla@.aw@stmeol or
quantization is performed within each segnented region. Thus, the col or

i mage procesS§i r;g‘oqulanyarfweﬂﬂmfthfr ﬁhélycdﬁmagcﬂlemglmlsbnpwis appjmaam appw;gIM| t
(not shown). .The .col or inmage processi n(i; Ear at usﬂfr fer a&ey further
includes a fi|WeightiBergia an %(‘Fl’éf’“%eﬁé'%ﬁﬁ OIqT JECIRRS COFESHORGING 1 8 siehiediniesds

filtering proc d noi se renoval of the input image. The
quanti zi ng uni ?@Sa%%gaelim?ﬁ} g probability of pixels in the filtered i mage
bei ng noi sy pixels, Eppontinidf vafB06MoIDdInes pikel gdlie tareietie Al ekgiimanle. Zes
the col or vectors correspondlng to the weighted pixels by a general Lond
al gorithm The Reginsi apgolpri feagus dessaplon caappfdis 1giote igat &. ith ouput kaeh

regi on i Reqi |s [

e e T ot e EnsoicraRhl ot bRl SRRt e BrERL T g

appar at us accofifvepton carf thaippli€biean obj&mem‘sedcima@@mo&vasm@ﬁkmemsﬂcﬁ aﬁMPEG-
obj ect - based" i mage processing method such as MPEG 7. Al so, in the color
i mage processi g Mﬁ?}dﬂé‘ﬁ@l‘a’dﬁ’égﬂpfﬂﬁcsﬁ’@g?N@""é‘l‘%‘é‘?ﬁimgﬁ%@ﬁﬁ%?ﬂt m"éR&*ﬁfbsm ng

a col or image ﬁg,tg%sg% pﬁm ?@e@&xﬁa tecdl %Fﬂﬁ%a@é SQ 8 b@Bg[.l:ﬁe?g

vari ous ot her or I mage” processi-n
descri bed aboveranmkneoﬂml fﬁnids hmgbs ﬂxecﬁn&seﬂaogrrnmugmnwssmgdl ng to the

15 As described above, the color ‘image processing method according to the

present invention is applied to an object-based image processing method, thereby

allowing fast search and retrieval of multi-media contents.

20 Industrial Applicability

 The present invention can be apphed to the fields of objcct-based image

processmg



present invention is applied to an object-based i nage processi ng net hod,
thereby allow ng fast search and retrieval of nulti-nedia contents. 20 .
I ndustrial Anplicability The present invention can be applied to the fields
of object-based image processing. 8 Caim1. A color inmage processing

met hod for retrieving a color feature descriptor for- describing color
features of an inmage, the nethod conprd sing; (a) obtaining color vectors of
an input inmago; (b) classifying the color vect.ors based on a predeterm ned
criterion; and (c) obtaining dom nant colors of the input inmge and the
rati os thereof, based on the classified color vectors, to use the dom nant
colors and the ratios thereﬁﬁ s a color feature descriptor of the input

i mge. 2. The nethod of claiml1, the (a) conprising obtaining quantized
color vectors of the input inmage. 3. The nmethod of claim1, the (b)
conprising classifying the color vectors using —clustering. 4. The nethod
of .«claim1, the ﬁb).conprisiqg classifying the col or vectors_using col or

di st ancel. 5. #heolerimrgg mpcessiag method fis refripvios mesles RguEoRRsFIRtHoF he

dom nant ' j th .col or fearure descriptor of
the i npu(%eg‘?{nbgl{g%o?%%%{&%%f)%?&#%%&etﬁgﬁg{eog%%’hﬁd forretrieving a color
f eat ure descr(apéistainingrcoldtescorstifag pat tagkeat ures-of “an i mage, the net hod
conpri si ng; &a .obt aj nitgg color vectors of an input j.nmge; (b) obtaining
domi nant col classifyme the,epler vesingebasediona predetermineskertiioRa®d by ¢l assi fyi ng
t he col or. ve - ' : I nput
e el (opoBrainfiideihadt SBIFS 6 hb BibuPinfifde 3 HREYGHbAor bastd V1

the classified color vectors, to nuse the dominant colors and the ratios thereof as a color

feature descriptor of the input image.

2. ‘The mcthéd of claim l, the (a) comprising obtaining quantized color vestors of the
input image, ' ho .

3 The method of claim 1, the (b) comprising classifying the color vectors using
clustering. .

4. The method of claim, 1, the (b) comprising classifying the color vectors using color
distance, T '

5. The method of claim 1, the (c) comprising combining the dominant colors and the
ratios thereof as a color feature descriptor of the input image.

6. A color jmage processiﬁg method for refricving a color feature descriptor for
describing color features of an imagé, the method éomprising; o

(a) obtaining color vectors of an input image; .

(b) obtaining dominant colors of the input image and the ratios thercof by
classifying the color vectors; and | |

{©) represenﬁng a color descripior of the input image using the dominant colors
and the ratios thereof.

7. The method of claim 6, the (a) comprising obtaining quantized color vectors of the



and the ratios thereof. 7. The nethod of claim®6, the (a) conprising
obtai ning quantized color vectors of the 9 input imuge. S. The nethod of.
claim6, the (b) conprising classifying the color vectors using
clustering. 9. A color- inmage processing nethod for retrieving a color
feature descriptor for .describing color features of an inmge, the nethod
conprising; (a) obtaining color vectors of an input image; (b) classifying
the col or vectors to obtain domi nant colors of the input image and the
ratios thgsueatageand (c) expressing a color feature descriptor of the input
I mmgo using the domnant colors and the ratios thereof. 10. The nethod of
claim9, the (b) conprising classifying the color vectors using color
di stance.g 11. ThHaenaBédef crfnm @, alie1(H), cotpasite lassifying thie raglos oledipesi Usgt he.
dom nant colors and the ratios thereof as a color feature descriptor of
t he i nputclistesigg. 12. A conputer readabl e nmedi'um havi ng program codes
execut abl e by a conputer to performa color image processing nethod for
retrieving a color feature descriptor for describing color features of an
i mge, the nethedlosamped processingancthiod omiaieving ®mcolve deatiirg deveripier fdtput
i mge; (b) classifying the caqlor vectoLs based. on a predeterm ned
criteri ordesaibingceior PHeh7g 18RS Shenethed GFPISPE: he i nput i mage and t he
rati os thereof | {6 | or vectors, to use the dom nant
col ors and the(a)rg‘ﬁaggg?ﬁlgrgghﬁcﬁgﬁ??%}lﬁ%agéf?eﬁature descriptor, of the input
i mage. 13.  Thebycawifyisg thecdabvastorsid dtaindominantpoloss of the PR ITEEHAY si ng
obt ai nin uant| zed_ col or vectors of the input imge. 14. The conputer
r eadabl eg{h%ﬁfl&?'r‘ihﬁq“filaﬁ‘?m 12, the (b) conprising elassi'fy ng the

(c) expressing a color feature descriptor of the input image using the dominant

colors and the ratios thereof.

10,  The methed of claim 9, the '(b) comprising classifying the color vectors using color
distance.

11. The method of claim 9, the (c) comprising combining the. dominant colors and the
ratios thercof as a color feature descriptor of the input image.

12. A computer readable medium having program codes executable by a computer to
perform a color image processing method for retrieving'a color feature descriptor for
describing color features of an image, thg: method comprising;

{2) obtaining color vectors of an input image;

(b) classifying the color vectors bazed on apredetcrnﬁne& criterion; and

(c) obtaining dominant colors of the input image and the ratios thereof, bascd on
the classified color vectors, to use the dominant colors and the ratios fhereof as a colar

feature deseriptor of the input image.

13.  The computer readable medium of claim 12, the (a) comprising obtaining quantized

colot vectots of the input image.

14.  The computer readable medium of claim 12, fc (b) comprising classifying the



10 <color vectors using clustering. 15. The conputer readabl e nmedi um of
claim12, the (b) conprising classifying the color vectors using color .
di stance. 16. The-conputer readable nediumof claim12, tho (c) conprising
conmbi ning the dorinant colors and the ratios thereof as a color feature
descriptor of the input inmage. it A color inage processing apparatus for
retrieving a color feature descriptor f@r describing color features of an
i mage, the apparatus canrprising; a first obtaining unit to obtain color
vectors of an input image; classifying unit to classify the color vectors
based on a predeternined criterion; and a second obtaining unit to obtain
dom nant %l&g,gct@jfsugﬁ;gd‘_@%gj mage acid the ratios thereof, based on The
classified color vectors, to use the dom nant colors and the ratios
thereof as a color feature descriptor of the input inage. 18, The apparatus

of claim 17, rein f LSk L] UNhd - 0btai '%‘nﬁ or
vectors of™t hylﬁﬁp?ftmﬁ"ﬁ%grgh&}gc %ﬂhggﬁpgﬁgj% @?@I%ﬁl&ﬂﬁi#tﬁher el %ht he
cl assi fyi n@idRkitoghgmgichbioedistdage.col or vectors wusing -clustering. 20. The

apparatus of claim 17, wherein the classifying unit classifies the col or
vectors using color distance.

16,  The computer readable medium of claim 12, the (c) comprising combining the
dominant colors and the ratios thereof as a color feature desctiptor of the input imags.

17. | A color image processing apparatus for refrieving a color feature descriptor for

~ describing color featurcs of an image, the apparatus comprising;
a first obtaining unit to obtain color vectors of an input image;
classifying unit to classify the color vectors based on a predetexmined criterion;

and A .
a sccond obtaining unit to obtain dominant colors of the input jmage and the
ratios thereof, based on ‘the classificd color vectors, to use thc dominant colors and the
ratios thercof as a color feature descriptor of the input image.

18,  The apparatus of claim 17, wherein the first obtaining wnit obtains quantized color
vectors of the input image. ‘ : :

19.  The appatatus of claim 17, wherein the classifying unit classifies the color vectors

using clustering.

20. - The apparatus of claim 17, wherein the classifying unit classifies the color vectors

using color distance.



