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(57) Abstract

A color image processing method for retrieving a color feature descriptor for describing color features of an image is provided. The
color image processing 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 ratios thereof; and ¢) representing the dominant colors and the ratios thereof as a color feature
descriptor of the input image. The color image processing method is applied to an object-based image processing method, thereby allowing
fast search and retrieval of multi-media contents.




lerr] "[_err] [err] [err] [err] [err] A color image processing method for fetrieving a color feature |
~fjescr|ptor for describing color features of an image s provided. The color image processing method
includes the steps of: a) obtaining color vectors of an input image; b) classifying the &ﬁ)rA&@)r@OQa

obtain domina Gelpi oA S SPYHEESSINEHBIARES AP ARRBUSHRR iEomnant

colors and the ratios thereort as a ature descriptor of the input image. The color image
processing method is applied to an object-based image processing method, thereby allowing fast
search and retrieval of multi-media contents. 1 0 5 AUG 2003 COLOR IMAGE PROCESSING
METHOD AND APPARATUS THEREOF Technical Field 5 The present invention relates to a color

image processgmgsiopigiad apparatus, and more particularly, to a color image processing method

for retrieving a color feature descriptor used in indexing and searching a colar image. 10 Back d
Art Amongsisual feathifSs PEFSERE ANNATIORUREIHEN 0 AntalRL, LRSS PIOSTRLE Hbgi%ﬂérﬁ Ztgre)?n

According to Cewmw%ngﬁﬂmesé&m forhadaga protesdigiagetivd Jorsed-ferigxpressing
the color information of an image. However, the conventional color image processing methods using a
color histogrand @gmggg@re descriptor used in indexing and searching a color image.

10 Background Art

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
processing steps for describing an image is high and much processing time is

required.

20 Disclosure of the Invention

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 (o perform the color image
processing 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
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15 of 1024 bins have drawbacks in that the computational complexity of image pro&asﬂﬁe&abdr ,
describing an image is high and much processing time is 2equired. 20 Disclosure n 30 :
solve the above problem, it is an object of the present invention to provide a color image processing
method which can FAHAEEGTE U R (s SRRTCSSMNS:thy domipreicealaisqpiichthel rasian cbeezasbieat of

the present inventigjip pé%p@&@mwtg? [ﬁ@q‘qﬁﬁ F]l%%dpﬁedium having a program executable by a
etho

computer to perform the color image processing is still another object of the present

invention to provide a coloFhmegiorpreviessiang mopterahiy Itmapézﬁwmjhg weetonaarichagerpiiosessing \

method. A feature g‘éﬁﬁ{ﬁs&k%\{ﬁggion 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 dominarft colors of The inplerinmggeaprbtessih méthisd 2043 fiartiner therat ane (Bpearespnting
the dominant colors ang.rtlhr? rzﬂos thereof as a. color feature descriptor of the input image. The color

vectors are preferably quanazeer cOSFEER rEUR YRE RIS o8neheth r SRIRSH S HHFE  ARRSEIPET halolor
image processing mepiesehrivgy the Enbiciidn teeusion of(@hsemkiging the quantized color vectors

i T et
) , performing
a predetermined filtering process for smoothing of the input image. Alternatively,
10 before the step (b), the method may further include the step of performing a
predetermined filtering process for noise removal of the input image.

Also, before the step (b), the method may further include the steps of
analyzing the probability of pixels in the filtered image being noisy pixels and
applying appropriate weights thereto, and applying a general Lloyd 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 (a) segmenting an input image
into a plurality of 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
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  for retrieving a color feature descriptor 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 segmented regions, (c) 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 color feature

30  descriptor of the input image.

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




Also, before the step (b), there may be further included the step of performing a predgtegmi 2@
15 UE 2003

filtering process for smoothing of the input image. Alternatively, 10 before the step

may further include the step of performing a predetermined filtering process for noise removal of the

input image. ABOirﬁ@é‘érS:%l%s%tﬁdE thdhaRhadriediniustosion eudr dhrsapee forrrhydibanhe

probability of pixels in the filtered image beingi noisy pixels and applying appropriate weights thereto,

and applying a geifpaIfEAgE R antimALS: 161G RS RFAIBENSHIUTITUIPERNY HPHTERRIGERE Pixels to
perform color auapligef ASAPIAHNG IRARGAPTARRSRICLING RERRSA! e Blelhfifnds BEyiced &
e

colqr image processing method for retrieving a color feature descriptor for describing color features of
an image, the metiooddmakadipsieine andps esflon)feasyraatesarpiorigpueiatiageuniitdos phirdtitgeothegions,
(b) obtaining ¢olor vectors for the segmented regions lassifyi I ofs.t tain
dominant colo%.r; e I|1rt11|§eust %ﬁaﬁ%’gl é%aé\ ?hcég?1 grg io's8 tﬁg?é%gf‘,?g)r%q% %&(}esﬁ%ﬁ%ﬂﬁ(ﬁ{oé%gﬁﬁ%olors
and .the ratios thexeofas arecalloreiedvadeadd semptating tivel ioppuitieg eolbndgatesedesnupiiodagdso
provides a computer readable medium having grg ram codes executable lt_i')c;érzlat.fom uter to perform a

color image procé@?%%%' %‘TB?‘}%%%%‘ 1B Sc?gsctriﬁtg? of e%sch elll:lego fColor features

of an image, the method gR&NHEIPe:$bA: HHRRAHIN Pl GHJEs AN isIgraimuyRUpiovagsing Epparialyrof
regions, (b) obtaining color vectors for the segmented regions, (c) classifyljigg the c%lor vectors to

obtain dominant CEBIEY&RSh FIOE ifFAIBES HRITHBIPLHEY Mttt §OlaY ASARIESnBh hd WS Finant
colors and thgyratigstpereof asmeniag faaurs: SQARRGHPIRN aipheiinRsd imagereprsydingeteianother
aspect of the present invention, there Is provided a color

k is an arbitrary positive integer, and sequentially outputting pixel value data

corresponding to the kth region, a color vector retrieving unit for receiving pixel

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

vectors 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
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 is 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 according
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




a 3 05 AUG 2003 image processing apparatus for retrieving a color feature descriptor for describ'ing ‘
color features of an image, including a color vector retriewing unit for receiving pixelﬂ@qulg@a%mai o ‘
input image and retrieving color vectors for a predetermined color coordinate system, and a color |
feature descriptor deageaivgessingopethiedrinerriding pethepitsemfideenimamt colors represented by the |
color vectors when the color vectors are all received and generating and outputting color feature \
descriptor data containing the information on the dominant colors and the percentiles thereof. Also, |
the present invention provides a color image processing apparatus for retrieving a color feature . }

descriptor for descﬂbipglcglo features of an image, 10 including a segmenting unit for segmenting an

. : : €s e fo T, u L ; . .

input image into k mgm%wﬁé@ﬁ%%%ﬁﬂi%%%ﬁwe integer, and sequentially outputting pixel
value data corfespondingitaditafkh, @givdimanlosMastpre NGB NIrecabingoRikg d@lye data
of an input image and retrieving color vectors for a predetermined color coordinate system, and a

color feature descrPiBrgERERsTitR HeipFSPOBRINIAG d&%iB%ercentiles of dominant colors represented
by the color vectors wherrérersile oV PEP'$ ﬁqesaléﬁ%geivs&l&nﬁnggp%E%@@&ﬁé%%?éﬂﬁ%ﬂ%%%&%ﬁg f
iles thereof.

feature descriptor data containing the information on the dominant colors andthe percen
20 Brief Descriptiol? $PEHI ESFAIARYRITIAR, dheOOBRER Ants ABRE3igR s 0P he Tire sefurinmagtas will

e e e RS H A SRIL RIS 2 FS MR K A58 R IRRER 5 e
10 can be performed based on edge flow, for example. Then, quantized color vectors
for the respective regions F,, F,, F, and F, are obtained (step 104).

The step of obtaining the quantized color vectors preferably includes the
following steps. First, a predetermined filtering step for smoothing and noise
removal of an image is performed as a pre-processing step. Next, 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 i 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 selected 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 weighted by exp(-T(n)).

exp(-T(n)) is defined by v(n). Next, assuming that the average of T(n) values of all

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 (c;) represented by Expression (1):

_ Z v(n)X(n) |
C = z v(n) ...... (1)

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




FIG. 1 is a flow diagram showing a color image processing method according 25 to the present: '
invention; FIG. 2 is a diagram illustrating image segmegtation performed in the stﬂJgOA[_pBFBgug o
FIG. 3 is a block diagram of a color image processing apparatus according to the present invention;

and 30 FIGS. 4/am diprebaeth by Eipiaabianned hyarini@dng a region-based search with respect
to images indexed by a computer program based on the color 4 0 5 AUG 2003 image processing

method according to the/pres®nsifw ke Begtimode farycarrying out the Invention 5 Hereinafter,

embodiments of the presént inventiori will be described in detail with reference to the accompanying
drawings. Referring to FIG. 1 illustrating a colqr image processing method according to the present
invention, a co|ng§‘§aéf§‘1sf‘ [ Bﬂ?f@f%ﬁﬁ%%?%geégI‘bal?‘i'ﬁg%?i'sgrs[ﬁﬁR{é’ﬁfg ek |f§f’81‘ regions
F,, F,, F3 and F4Nslendi9 e Ifeacapme e Ndheaidapgeinnmed kogatnn Eltgd dowrignexample.
Then, quantized color vectors for the respective regions F,, F,, F3 and F4 are obtained (step 104).

The step of obtalfiPE i dantiAisd ensttd ks pydralessi i RsLiaTmed el LeE seniRY, a

predetermined filtegineusies fey gﬁ@qggbiegsmg(mp@epgm@ ghangmage is performed as a
pre-processing step. Next, the probability of 15 pixels in the filtered image beina(noisy pixels is

analyzed to then apply N§Xbpsistiata Wk ahedamecttie #ioBaBIMMmERISHkEN PerisEmiRgred
image being noigy.RIXGIRSVRRIRINEATY e cRIRlAUBANCR HaT P IAhRITa% R S ghaxample.

P.E. Hart in "Pattern Classification and Scene Analysis, John Wiley and Sons, New

10 York, 1973," which will not be described in detail in this specification.

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

color vectors [cL, cU, ¢V, and their percentiles P; are obtained (step 106). Here,

i 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 /cL, cU, c¢V,,] and
their percentiles P, are expressed as the color feature descriptor of a pertinent region.
20 obtained (step 108). In other words, the color feature descriptor F can be

represented by Expression (4):
F={{[cL.cU, cV, ] P}i=1.. N} .. @)

wherein N is a predetermined 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 image A4 “is represented by
Expression (5):

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




| pixels, in which i is an arbitrary integer, ranging from a pixel having the minimum  color distance are

'selected among the pixels sorted according to the color %istance 20 from a central ﬂ)@lhdﬁaﬂﬁ%

the selected pixels, the pixel value which has the largest color distance is set to the maximum color

cistance, which s ieneifd W iieRhindI DGR REINE AL IRTRPRIL RGP A R Heigliad by

exp(- T(n)). exp(-T(n)) is defined by v(n). Next, assuming that'the average o pixels
is Tavg, the numbegiens alithe tRagerd 1stee LERY in quantization equals Tavg 25 x an arbitrary

weighted pveis o quania R Golor ke e e et S 0 e e VRS Rt

0
weighted pixels to quantize the color vectors. , usingt By

Expression (1): | ageptding to {9 prespwhieremdtnisischpaikg| repiesentddebnth pixel anabertbe sorted
pixels, and a value 5 .of D: represented b Exgressglxﬁe\(fzégT is calculated: D. = v%n I X(n) -c, t12 ...... 2 .

05 AUG 2003 to IREPERHMBTTRS NI 01 658120y [P P PFRRETRHER AL FBS S PiYeteftitEintl N

clusters are genedetesiipdiecdd etuniekabliergdnes atrtcogrinaiondl eyehplaatithnThiiSaperRrfasd.
When the general L%?ég algorithm is performed, the cluster centroid is calculated by the Expression

(1) to perform upd& feilcd@h - oh G TRtia dastdr Uteats: arlthadgiommassl PRosestiitning
agglomerative ClugiRnbe-0amamealine prester BavindiirOReapRicd BUHBM-based image

processing method such as MPEG-7.

10 The color image processing method is programmable by a computer program.
Codes and code segments constituting the computer program can be easily derived
by 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 color 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 £ regions and 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 retrieves the color vectors [cL;, cU, c¢V)].

25 When i color vectors [cL, cU, cV/ are all received, the color feature descriptor
generating unit 304 obtains the percentiles P, of dominant colors represented by the
color vectors [cL,, cU, ¢V, and generates and outputs color feature descriptor data
F,. The color feature descriptor data F, includes information on the dominant colors
represented by the color vectors [cL, 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,




P.E. Hart in "Pattern Classification and Scene Analysis, John Wiley and Sons, New 10 York, 1973,"
which will not be described in detail in this specification. Then, the color vectors eHP clAt3BeR008!
dominant colors represented by color vectors [cL;, cU;,7ch. and their percentiles P; are obtained (step

106). Here, idengtes the arbitrary serial number of primary regions, ranging from 1 thr N, L, U
and V denote coo&tﬁ rfé’?& SPaRs ETREINPE SRRERY) dPﬁgééé?/E?egﬁ{&jFﬁérﬂlgac{ﬁﬂ é@lg;%‘lgtlémt
expressed by deqifalshdwa)sumnhef dbppafagetiescessiag idggienss isréfasbipfastrieihtipdespession
(3):NIP,=1...... (g). I=1 Next, the dominant colors represented by color, vect se‘IcL,, cU;, cVv,,J and
their percentiles FHGHENS IR EPL SRR OF fBﬁfEﬂH‘H%%c?ipﬁ%ﬁXSFg?fé‘ﬁfﬁfﬁ{ SProRT 5 Bothed
(step 108). In Oth%wemgﬂaﬁ&amé%%weﬁqﬂet%{pa GARRE BV qaenihBXpIRssies () F=

e

{{[cL,,cU,,cV ],P }i=1,...,N}...... (4) wherein N is a predetermined positive integer. The color feature
descriptor carfbeprehatilitbpixelaintie Bilctes dnagadgignasy N*ebimBRRIE Bk aPPERREI#fSta in

the kth region, i.e,, Bog) QISP AL BN RN the e fbRatTIR NagE A
"is represented by%%%rqe%:s%qr(?%ﬂ(ﬂu{ﬁ Reggion,  Fy Rcegion, , E ,% gion, , F%ﬁ)l...??(& 605
AUG 2003 wherebylaigenpraideteydalgdrpbsitive integer representing the number of segmented

The combining unit 306 combines pixel value data in the kth region, i.e.,

Region, and color feature descriptor data of this region, i.e., F,, to output the

10 processed image A . The color image processing apparatus according to the present

invention can be applied to an object-based image processing method such as MPEG-

7. Also, in the color image processing apparatus according to the present inve‘ntion,

expressing a color image using dominant colors of the image can also be applied to
various other fields besides the field of color image processing.

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 applied to the fields of object-based image

processing.




regions of the image A (step 110). The color feature descriptor retrieved by the color image processing

method according to the present invention is compactlygepresented by a small mﬁﬁe@aﬂéuﬁlﬂaé ‘

with respect to one region. The compact representation of the color feature descriptor can remarkably

reduce the compul¥iighig elaimeeyity. This allows fast search and retrieval of multi-media based

contents. The color imagef.procegs}: method according to thgﬂar ent invention can be applied to an
e

object-based image processing method Such a8 MPEGE? T e 81 MRy B8 A S8 fFattRod is

programmable by descripperoqdesmabing Cottefantaoskaségage) the angtisdiashipasiampeigegrogram .

can be easily deri\égd by 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 meshod. The (apobraingligdsivpgeaies6candinguiiaige; 15 optical recording media, carrier
wave media, and the like, Also, the color image processing method can be implemented on a color
image processing apparatl<RSEY g thagoler &%@P&H%?%‘%ISPW%‘@ priRis<RfiBe i image
according to the pragasnt ipiRtARr&LefgH#Ng to FIG. 3. the color 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 unifS06PIEsaRiRG radomitamicelsity anthde prios sbimgodpparatler fhature

segmenting unit ?&Qéﬁgg}g}tﬁ@}dﬁﬁ%ﬁ&ge A into k regions and sequentially outputs pixel value
data RegionA in the kth region. The color vector retrieving unit 302 receives the pixel value data

RegionA in thkth region and retrieves the color vectors [cL,, cU,, cV,J. 25 When i color vectors [cL,,
cu,, cvJare all recelvedQ'ghe Coﬁlref&ﬂ%}rﬁn%%c&e&%gsing method according to claim 1, wherein the

color vectors are quantized color vectors.

3. The color image processing method according to claim 1, wherein the

15 ratios are percentiles.

4. The color image processing method according to claim 1, further
comprising the step of (d) combining the color vectors and the color feature
descriptor and representing the combination result as the whole image.

20 .
5. The color image processing method according to claim 4, wherein the

color vectors are quantized color vectors.

6. The color image processing method according to claim 4. wherein the

25 ratios are percentiles.

7. The color image processing method according to claim 1, further
comprising the step of (¢) combining the quantized color vectors and the color feature
descriptor and representing the combination result as the whole image.

30

8. The color image processing method according to claim 1, before the




generating unit 304 obtains the percentiles P. of dominant colors represented by the color vectoAr‘s

{cL,, cU,, cV,J, and generates and outputs color featureéjescriptor data FA. Thec f% qa
s [CL,,

descriptor data FA. includes information on the dominarit colors represented by the color vector

cU., cV.J and thekgpiesnHlemér pggﬁﬁﬁﬁg%é%t‘gft@f.rﬁé%@m{ﬁiQ%F&Be%éﬂédé%%@ﬂﬁ%ﬁr%?%? S, itis

more preferable that color quantization is performed within each segmente AU G
2003 the color imirfesproetiusmgiabpanatidipageerably further includes a quantizing unit (not shown).
The color image processing apparatus preferably further includes a filtering unit (not shown) for
performing a predetermined filtering process for smoothing and noise removal of the input image. The
quantizing unit analyzes $he 5 pidteaduldy iaiggepiotesdingfiterhddmagedingw ohify pixeigorpalies an

appropriate ight thereta and quantizes the color vectors corresponding to the weighted pixels by a
general LonﬁlgS‘*%ﬁﬁW%’é%Sﬁfﬁmésm%t[ EorhBALY T %gﬂifé??i m%glvﬁ?ﬁ‘?gd?ﬁ‘?ﬁ?é.,
Regionk and colofdeabite easevplef dedanputiimdgeion,, i.e., Fk, to output the 10 processed image A .

The color image processing apparatus according to the present invention can be applied to an
object-based image processing method such as MPEG- 7. Also, in the color image processing

apparatus according to the presert Y6 ARy e PIBEESTHIOR-ARIAr P8 A S IDL NNt eplofis. Of the

image can also be applied to various other fields besides the field of color image processing. 15 As

described above, #¢@ é'a]ofuﬁﬁ%@jec@méﬁaw?ﬁ&n@é Reséoraning onfedefsianigdifilierigrrroegsslied to
an object-baggd IRRAGBIRARTSIHI RERWIBEN the input image. .

11. The color image processing method according to any of claims 1
through 10, before the step (b), further comprising the steps of:
analyzing the probability of pixels in the filtered image being noisy pixels and
15 applying appropriate weights thereto; and
applying a general Lloyd algorithm to the color vectors corresponding to the

weighted pixels to perform color quantization.

12. A color image processing method for retrieving a color feature

20 descriptor 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 segmented regions;

(c) classifying the color vectors to obtain dominant colors of the input image
25 and the ratios thereof; and

(d) representing the dominant colors and the ratios thereof as a color feature

descriptor of the input image.

13.  The color image processing method according to claim 12, wherein

30 the color vectors are quantized color vectors.




allowing fast search and retrieval of multi-media contents. 20 Industrial Applicability The present.
invention can be applied to the fields of object-based imat@ processing. 8 0 5 Aug 50%2083
claimed is: 1. A color imagge processing method for retrieving a color feature descriptor for describing
color features of an image,l'%he m&ﬁd&?’éﬁmﬁﬁgﬁ@fﬂ%ﬁ@égmtb@i(mmm chiion ieCtaigeRfiAN
input image; (b) claﬁﬁﬁfﬁngstlagb@ggeﬁgggrs to obtain dominant col_ors of the input image and the
ratios thereof; and (c) representing the dominant colors and the ratios thereof as a color_feature _
descriptor of the input image. 10 2. The color image processing method according to claim 1, wherein

the color vectors are quajgzed gglor, Yestors. 3, The color ima processing method according to
claim 1. wherein the 15 ratios are pe?ce(%ti éﬁségf. e E5188i PRGN Aoeakrimatediathgrto

claim 1, furtherd coRfSRRAIHINE B1etsppod{ ¢)ommibiiming tive qalairveatosfornddhe CRIPHIER HRefiggeriptor

and representing the.§0 l&l@ﬁ result as the whole image. 20 5. The color image processing
method according togglal??n 2 W‘ﬁé; Cr(eﬁlcr)]rtéeeﬁure descriptor and representing the combination result as

the whole image.

16.  The color image processing method according to claim 12, before the
10 step (b), further comprising the step of performing a predetermined filtering process

for smoothing of the input image.

17. The color image processing method according to claim 12, before the
step (b), further comprising the step of performing a predetermined filtering process

15 for noise removal of the input image.

18.  The color image processing method according to claim 12, before the
step (b), further comprising the step of performing a predetermined filtering process
for smoothing and noise removal of the input image.

20

19.  The color image processing method according to claim 12, before the

step (b), further comprising the step of performing a predetermined filtering process

for smoothing of the segmented regions.

25 20.  The color image processing method according to claim 12, before the
step (b), further comprising the step of performing a predetermined filtering process

for noise removal of the segmented regions.

21.  The color image processing method according to claim 12, before the
30  step (b), further comprising the step of performing a predetermined filtering process

for smoothing and noise removal of the segmented regions.




color vectors are quantized color vectors. 6. ' The color image processing method acmip%gjq %qg
4, wherein the 25 ratios are percentiles. 7. The color imjgge processing method according {0 claim 1,
further comprising the step of (e) combining the quantized color vectors and the color feature

descriptor and representy?g theTgmddRatipRafRSptoassing Whaltoinag S «J RRFQIOE AL 2
processing method according to claim 1. before the 9 0 5 AUG 2003 step (b), further comprising the

step of performindtE9setiéle hsione HecHiar, %Jﬁé@efo?%ﬁ%é%%@%ﬁbt image. 9. The color
image processing methog acenrgling H}&i@ﬁna% defpadhtin ﬁﬁé’ré@ixﬂd@@ﬁéﬁ&"ﬂeﬂgiﬁ&éﬂ%ﬁ?p of

performing a predetermined filtering process for noise removal of the input image. 10. The color
image processincRRRAYHRR) ARRFORTIAL (el therriftoranthe step (b), further comprising the step of

performing a redetermiggéjls);' r ?;:SP [ i the | image.
11. The color?mage proc |ﬂ}§m§ﬁ$§g§§§8 W??%)ﬁ gﬂrgfégf{g%%;g f 9‘[ ?83%?%%& ore ?\%qéfep (b),
further comprisingvetighsedsixslsaogherfoonhe lomolpaditizatbpixels in the filtered image being noisy
pixels and 15 applying appropriate weights thereto; and applying a general Lloyd algorithm to the
color vectors corresponding to the weighted pixels to perform color quantization.

23. A computer readable medium having program codes executable by a

computer to perform a color image processing method for retrieving a color feature
10  descriptor 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 segmented regions;
(c) classifying the color vectors to obtain dominant colors of the input image
15 and the ratios thereof; and
(d) representing the dominant colors and the ratios thereof as a color feature

descriptor of the input image.

24. The computer readable medium according to claim 23, further
20 comprising the step of (e) combining the quantized color vectors for the segmented
regions and the color feature descriptor and representing the combination result as

the whole image.

25. A color image processing apparatus for retrieving a color feature
25  descriptor for describing color features of an image, comprising:
a color vector retrieving unit for receiving pixel 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 percentiles of
dominant colors represented by the color vectors when the color vectors are all
30 received and generating and outputting color feature descriptor data containing the

information on the dominant colors and the percentiles thereof.




12. A color image processing method for retrieving a color feature 20 descriptord% d 'blmmp
features of an image, the method comprising the steps a2 (a) segmenting an in ir&z@i :
plurality of regions; (b) ot%tginingﬁ]olor ectors for the segmented regions; (c) classifying the color

vectors to obtain dominarit colors 6f (HE T TR XGRSO B, APRATALE GSAPReliBgriariaimm) 2 piesshening
the dominant colorsoaupt iting atmabiheiigofafitafop @ofRBR Peaarinitiofdng inpyt g&%gefe%ﬁu'ghe

color image processing.method according to claim 12, wherein 30 the color vectors are quantized
color vectors. 10 0%SAURLOS (542 18, SHBUL A JI RFefsedIF#Esing method according to claim 12,
wherein the ratios are percentiles. 15. The color image processing method according to claim 1,
further 5 comprising the step of (e) combining the quantized color vectors for the segmented regions
and the color RRature deséfptor A9k dmaae RreRessiDe BPpRfany doulreisiciagvhalelmfgemié. The

olor image proceagiasifstiio Aecolbing (BI6HBfus Y T M SR Urner comprising the ;
step of performing a predetermined filtering process for smoothifig o Inptt image. 17. The color 5
image processing method segdedMpaaieinfor sgmeritng theinpaph)inthdr reivpsising: 1 xep of |
performing a pred?&?r%ﬁ%xfyteﬁmtwg C§ftkger, and sequentially outputting pixel value data
corresponding to the kth region;

10 a color vector retrieving unit for receiving pixel 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 percentiles of
dominant colors represented by the color vectors when the color vectors are all

received and generating and outputting color feature descriptor data containing the

15  information on the dominant colors and the percentiles thereof.

28. The color image processing apparatus according to claim 27, further
comprising a quantizing unit for performing color quantization in the segmented
region.

20

29.  The color image processing apparatus according to claim 28, wherein
the quantizing unit analyzes the probability of pixels in the filtered image being noisy
pixels and applying appropriate weights thereto, and applies a general Lloyd
algorithm to the color vectors corresponding to the weighted pixels to perform color

25 quantization.

30. The color image processing apparatus according to claim 27, further
comprising a combining unit for combining pixel value data corresponding to the kth
region and color feature descriptor data of the corresponding region, with respect to

30 all the k segmented regions, to output a processed image.




15 for noise removal of the input image. 18. The color image processing method according to claim
12, before the step (b), further comprising the step of pggforming a predeterminecﬂf' eﬂ‘ggrm for
smoothing and noise removal of the input image. 20 19. The color image processihg methadd

according to claim 12, before thgrhstepldbinfusthsrscessmpsipgatacsiar aldperfas Mt 30redaiggmined
filtering process for smoothing of the segmented regions. 25 20. The color image processing method

according to clainf9PPHEiHEe A IB \URY 0 RISl BB NIZ3ERB i M SpEBUdEmined
filtering process fRugpgige removal of the segmented regions. 21. The color image processing method
according to claim 12, before the 30 step (b), further comprising the step of performing a
predetermined filtering process for smoothing and noise removal of the segmented regions. 11 0 5 AU

S P Color mage Progiedia IRe DRt RN eI G JUIRKST, Shdielere e

step (b), further comprising the steps of: analyzing t ity of pixe tered image
noisy pixels and &pplyiaoteprg opsizpalyeashte probetulignof ppelsimythegfelitencd inagd bégugitimsyto the

color vectors correspqnding to the. weighted pixels to perform color quantization. 23. A computer
readable mediumPAURGETOGFRN 5L EVBE SRS LStidtnet ™ AR & EGhST AR

cuta a computer to pefriorm a €olotr Image
processing methosidorithirievitig actotoretaatsit®rresponding to the weighted pixels to perform color
quantization.
10
33.  The color image processing apparatus according to any of claims 27
through 32, further comprising a filtering unit for performing a predetermined
filtering process for smoothing of an input image.
15 34.  The color image processing apparatus according to any of claims 27

through 32, further comprising a filtering unit for performing a predetermined

filtering process for noise removal of an input image.

35. The color image processing apparatus according to any of claims 27
20 through 32, further comprising a filtering unit for performing a predetermined

filtering process for smoothing and noise removal of an input image.

36.  The color image processing apparatus according to any of claims 33
through 35, further comprising a quantizing unit for performing color quantization

25 in the segmented regicns.

37.  The color image processing apparatus according to claim 36, wherein
the quantizing unit analyzes the probability of pixels in the filtered image being noisy
pixels and applying appropriate weights thereto, and applies a general Lloyd

30 algorithm to the color vectors corresponding to the weighted pixels to perform color

31 quantization.




10 descriptor for describing color features of an image, the method comprising thj‘.’sﬁpé@gﬁéma ‘

segmenting an input image into a plurality of regions; (b} #btaining color vectors f e

regions; (c) classifying the color vectors to obtain dominant colors of the input image 15 and the ratios
thereof; and (d) representing the dominant colors and the ratios thereof as a color feature descriptor
of the input image. 24. Ttﬁeﬁcomgﬁter readable medium according to clainé_23, further 20 comprising
the step of (e) combiningthe ﬁfé’&“&d%?&?eef8f>§%%@§é&%‘érﬁ%“cﬂ 518 At cBisheature

descriptor and reptesagtiiigethecabiminainm festdnasiniig pikele iNaagia?totespHIdMAYSREAEE SSINg

apparatus for retrieving a color feature 25 descriptor for describing color features of an image,

comprising: aColoFSRLRANL G IEALIR fisSFERLRTH3th REIRRROETASRANGBS [RHOR iHARreaPREFétrieving

color vectors for a AIeRECTEEEYRRAEP R FAR D YR FNSISRocdeR Frisfeature descriptor generating
unit for obtaining the percentiles of dominant colors represented by the color vectors when the color

vectors are all 30 received and generating and outputting color feature descriptor data containing the
information on the dominggt colarsyaiidYe PRUGRAIIRR (N7 (aAkr 108 Ath&oA003 261 galor mage
processing apparatus according to claim 25, further comprising cor% Ining unit Tor combini pixel
value data and coltspfesgntied dsisgrifstiniraclenstpfithe prdoessegdmndehe percentiles thereof.




5 27. A color image processing apparatus for retrieving a color feature descriptor for describing color
features of an image, comprising: a segmenting unit for segmenting an input imaﬁgﬂmgm
wherein k is an arbitrary positive integer, and sequentially outputting pixel value ing
to the kth region; 10 a color vector retrieving unit focﬂgr/ed%eiving pixel value data of an input image and
retrieving color vectors for a predetermined color cdardinate system; and a color feature descriptor
generating unit for obtaining the percentiles of dominant colors represented by the color vectors when
the color vectors are all received and generatirgmutput ing color feature descriptor data
containing the 15 information on the dominant &ol md thd-percentiles thereof. 28. The color image
processing apparatus according to claim 27, further comprising a quantizing unit for performing color
guantization in the segmented region. 20 29. The color image processing apparatus according to
claim 28, wherein the quantizing unit analyzes the probability of pixels in the filtered image being
noisy pixels and applying appropriate weights pplies a general LIoyd algorithm to the
color vectors corresponding to the weighted ;ﬁixels to perform?color 25 quantization. 30. The color
image processing apparatus according to cla mprising a combining unit for combining
pixel value data corresponding to the loth region anq color feature descriptor data of the
corresponding regiongwith-respectto—30-alttheksegmentedregons, tooutputa progessed image.
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] 13 0 5 AUG 2003 31. The color image processing apparatus according to claim 30, further comprising
| a quantizing unit for performing color quantization in the segmented regions. 5 ﬁ R
processing apparatus according to claim 31, wherein the quantizing unit analyz %w&m
pixels in the filtered image being noisy pixels and applying appropriate weights thereto, and applies a

general Lloyd algorithm to the color vectors corresponding to the weighted pixels to perform color

' guantization. 10 33. The color image processin tus agcording to any of claims 27 through 32,
further comprising a filtering unit for performing &p termiRed filtering process for smoothing of an
input image. 31 15 34. The color image processing apparatus according to any of claims 27 through
32, further comprising a filtering unit for performing a predetermined filtering process for noise
removal of an input image. 35. The color image processing apparatus according to any of claims 27
20 through 32, further comprising a filtering unit for performing a predetermined filtering process for
smoothing and noise removal of an input image. 36. Thgqolor image processing apparatus according
to any of claims 33 through 35, further comprlsmg a qugntizing unit for performing color quantization
25 in the segmented regions.




37. The color image processing apparatus according to claim 36, wherein the quantizing unit analyzes
the probability of pixels in the filtered image being noisy pixels and applying ap;ﬁ% t&t@éw\eé%hts
thereto, and applies a general Lloyd 30 algorithm to the color vectors correspon

pixels to perform color quantization. 1405 AU70/ 2003 38. The color i image processing apparatus
according to claim 37, further comprising a combining unit for combining pixel value data
corresponding to the kth 35 region and color feature. des_grlptor data of the corresponding region, with
respect to all the k segmented regions, to outpuiia proéessed image. 39. A method for representing a
color image, wherein the color image is represenfeddising dominant colors' of the color image and the
percentiles thereof. 0 5 AU G 2003 1lénFIG. 0 -1@0 |C-102 -104 -106 -108 -1 10
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