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Abstract:　Imagesegmentationisthebasicofextractingandrecognizinginterestingregion, anditisalsothekeystep
ofimageanalysis.Region-basedJSEGalgorithm isanew imagesegmentationalgorithmconsidersnotonlycolor

informationbutalsospatialinformation, andalsohasagoodeffectinregionsegmentationforordinaryimagesandvideo
images.Inthispaper, JSEGalgorithmisintroducedtosegmentremotesensingimages, andisalsoimprovedtobe

applicabletosegmentmulti-spectralremotesensingimagesandVHRremotesensingimageswhichcontaincomplicated
texturecharacters.Experimentsdemonstratethatitcansolvefuzzyregionboundaryproblemeffectivelywhichiscaused

bycomplicatedlandobjectinformation.
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1　INTRODUCTION

Imagesegmentationisamethodtosegmentimageinto
differentnonoverlapregionsbyutilizingregions' similarity
andnoncontinuity(Zhang, 2001 ).Itisthebasicof
extractingandrecognizingregionofinterest, andalsoisthe
keystepofimageanalysis.Withtheimagesegmentation
technology developing, segmentation methodscan be
dividedintocolor-basedsegmentationmethodandspatial-
basedsegmentationmethod(Zhang, 2001;Sheng, 2007 ).
Thecolor-basedsegmentationmethodoftenusesK-Mean,
C-Meanand othersortsofclusteringmethods.This
categoryfirstlyseparatespixelsintovariousclasses, and
thenmergessimilarclassesintooneregion.Thespatial-
basedsegmentationmethodcontainstworepresentative
methods:oneutilizesregionedgetosegmentimagesand
theotherutilizesregioncomparabilitytogrowandmerge
imageregions.Sobel, Laplacian, Cannyoperatorsare
famousforutilizingregionedgetosegmentimages.When
imagescontainnoises, theresultwillincludemanydiscrete
pointsandnon-closedcurvesbyusingthiskindofalgorithm
tosegmentimage, evenifaddingsomeotherprocessesit
cannotbeimproved(Ye＆ Cao, 2004).JSEG(Deng＆
Manjunath, 2001 ) algorithm is a typicalalgorithm
belongingtothelattermethod.Thisalgorithmwasbrought

forwardin2001, andwasfirstlyusedtosegmentimages
andvideosAfterthat, JSEGalgorithmhasbeengradually
usedtoextractinterestingregionofvideos(Han＆Ngan,

2004) andsegmentmedicalimages(Celebi＆Aslandogan,
2005) andbothgetgoodresults.
Inremotesensingimagesegmentationfield, people

have done many researches. Although ithas a
development, therearestillmanyproblemsbecauseof
theremotesensing image' s complicated spectrum
characteristicsandtexturecharacteristicsandsomerandom
factorscomingfrom imagescreenprocesses(Yuetal.,
2003).Remotesensingimagesegmentationmethodscanbe
dividedintothreekinds(Vision, 1982 ):edgedetection,
regionsegmentation, andthresholdsegmentation.Region

segmentationmethodismainlyusedtoobtainregionsof
interest.Thismethodrelieson images' localspatial
characteristics, sothatitoftenoversegmentstheimages(Li
etal., 2004).Region-basedJSEGalgorithmisanewimage
segmentationalgorithm whichconsidersnotonly color
informationbutalsospatialinformation, andalsohasagood
effectinregionsegmentationforordinaryimagesandvideo
images.Accordingly, weimportJSEGalgorithmtosegment
remotesensingimages.Becauseremotesensingimage
includesmultibandsandeverybandhasrelationshipwith
others, weimproveJSEGalgorithmandmakeitapplicable

forremotesensingimagesegmentation.
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2　JSEGALGORITHM

2.1　Algorithmtheory

JSEGalgorithmhastwosteps:colorquantizationand
spatialsegmentation.
Oncolorquantizationstep:firstly, colorspaceofraw

imageisconvertedtoLUVcolorspace;secondly, peer
groupfiltering ( PGF) (Dengetal., 1999) algorithm is
usedtosmooththeimage;lastly, GeneralLloydalgorithm
(GLA) (Gersho＆ Gray, 1992 ) isusedtoquantizethe
image.Finally, aclassmapisobtained.Inthisclassmap,
pixelsoforiginalimagearereplacedbyclasslabels.
Onspatialsegmentationstep, onthebasicofcolor

quantization, regiongrowingmethodandregionmerging
methodareusedtosegmentimage.
TheflowofthealgorithmisindicatedinFig.1.

Fig.1　FlowchartoftheJSEGalgorithm

2.2　Colorquantization

Imagecolorquantization flow issummarized as
follows:
A.　Usepeergroupfilteringalgorithmtosmooththe

imageandremovethenoise.Afterfiltering, aweightis
assignedtoeachpixel.
B.　UseGeneralLloydalgorithm toquantizethe

image.DistortionDisgivenby

D=∑
i

Di=∑
i
∑
n

v(n) x(n) -ci
2, x(n) ∈ Ci

( 1)

WhereciisthecenterpixelofclusterCi, xn and
vn arethecolorvectorandtheperceptualweightfor
pixeln, andDiisthetotaldistortionforclusterCi.
Becauseremotesensingimagesarecomposedby

multibands, x n isredefined when using JSEG
algorithm tosegmentremotesensingimages.xn =
an1, an2, …, ani, iisthebandnumberofanimage, ani
isthevalueofthenthpixelintheithbandoftheimage.

2.3　J-image

Intheimage, everypixelcanbeviewedasa2-D
vector(x, y), z=(x, y), z∈ Z, ZisthesetofallN
datapoints, misthemean,

m=
1

N∑z∈ Zz ( 2 )

SupposeZisclassifiedintoCregions, Zi, i=1, …,

C.LetmibethemeanoftheNidatapointsofclassZi,

mi=
1

Ni
∑
z∈Zi

z ( 3 )

Let

ST =∑
z∈Z

z-m 2 ( 4 )

SW =∑
C

i=1

Si =∑
C

i=1
∑
z∈ Z

z-mi
2 ( 5 )

ThemeasureJisdefinedas

J=
ST -SW
SW

( 6 )

AverageJis

J= 1

N∑k MkJk ( 7 )

JkisJcalculatedoverregionk;Mk isthenumberof
pointsinregionk;Nisthetotalnumberofpointsinthe
class-map.Fig.2 isanexampleofdifferentclass-maps
andtheircorrespondingJvalues.Eachsymbolinthe
mapindicatesdifferentclassofdatapoints.

Fig.2　Anexampleofdifferentclass-mapandtheir
correspondingJvalues

FromJ-imagewecanfind:thesmallertheJvalue
is, themorepossiblethepixelisatthecenterofthe
region;thehighertheJvalueis, themorepossiblethe
pixelisattheboundaryoftheregion(Fig.3).

Fig.3 　Segmentedclass-mapsandtheir
corresponding Jvalues
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2.4　Spatialsegmentation

WiththeresultofJ-image, segmentimagesare
mergedusingregiongrowingmethod( Zhang＆ Hao,
2005).Regiongrowingmethodhasthreesteps:seed

detection, seedgrowingandregionmergence.
2.4.1　Seeddetection
Atthebeginning, asetofsmallinitialareasare

determinedtobethebasisforregiongrowing.In
general, findingthebestsetofseedsinaregionisan
importantproblem.JSEGalgorithm usesthefollowing

methodtochooseseeds:
A.Calculatetheaverageandthestandarddeviation

ofthelocalJvalueintheregion, denotedasμJandσJ
respectively.

B.SetathresholdTJ=μJ+aσJ.PixelswithlocalJ
valuelessthanTJareconsideredascandidateseeds.A
seedareaisdefinedbyconnectingthecandidateseeds.If
thecandidateseedareaisbiggerthanthesizelistedin

table1 atthecorrespondingscale, itisdeterminedtobe
aseed.

Table1　 WindowSizeatDifferentScales

Scale Windowsize Sampling Regionsize Min.seed

1 9×9 1/( 1×1) 64×64 32

2 17×17 1/( 2×2) 128×128 128

3 33×33 1/( 4×4) 256×256 512

2.4.2　Seedgrowing
Thenewregiongrowsfromtheseed.Searchsimilar

andadjacentpixels, andgrow newregion.Following

approachesareused:
A.Growfromseedpixel.
B.CalculatetheaverageofvalueJofunsegmenated

area, andthenconnectthepixelswhoseJvalueisless
thantheaveragevalueinordertoform thegrowing

region.
C.CalculateJvalueandrepeatthestepBatsmaller

scale, inordertogetmoreaccurateregionboundary.

D.Atthelowestscale, growtheunclassifiedpixels
onebyone.Unclassifiedpixelsarestoredinabuffer.
EachtimefindoutthepixelwiththelowestJvalueand

assignedittoitsadjacentseed.Repeatuntilthebufferis
empty.
2.4.3　Regionmergence

Oversegmentationoftenexistsintheresult, soit' s
necessaryto mergetheregionsaftersegmentation.
Firstly, calculateeachregion' scolorandstoreit, then

mergetworegionswhichhavetheshortestcolordistance
from each other. Secondly, update the distance.

Thirdly, stopmergingwhenthedistancereachesa
maximumthreshold.

3　RESULT

Inthispaper, weuseQuickBirdimages(Beijing)

andTM images(Wuhan) fortheexperiments, andthe
imagesizeis400 ×400 pixels.QuickBirdimages'
resolutionis0.64m, includingthreebands;TMimages'
resolutionis30m, includingsixbands.TM imageisa
typicalmulti-spectralremotesensingimage.
Aftersegmentation, wecomparetheresultsofJSEG

algorithmandregiongrowingalgorithm.Theresultsare
showninFig.4.Theredlinesintheimageareedgesof
regions.

( 1 ) InFig.4 ( a), thetextureisobviousfor
residentialareaandvegetationarea, whichresultsin
precise edge aftersegmented by JSEG algorithm.
However, becauseofthehighresolution, theresultof
regiongrowingalgorithmisoversegmented.

( 2)Infig.4 (d), itisalsoahighresolutionimage,
butithasacomplicatedtextureoftheresidentialarea.
However, JSEGalgorithmcanstillgetgoodedgeforthe
residentialarea.

( 3)InFig.4 (g), facingcomplexspectralfeature
andtexturefeature, JSEGalgorithmcombinesthemand
getsagoodresult.

( 4)InFig.4 (j), thedifferenceofspectralfeature
betweenresidentialareaandwaterishuge, soJSEG
algorithmgetsapreciseedge, buttheedgeextractedby
regiongrowingalgorithmisambiguous.
Sowecanfindthat, fornotonlyveryhighresolution

imagebutalsomulti-spectralimage, JSEG can both
segmentwell, andrarelyoversegment.Bycontrast, region
growingalgorithmcannotgettherightedge, andalsooften
oversegment, especiallyfortheveryhighresolutionimage.

4　CONCLUSION

Often, oneimagesegmentationalgorithmisonlyuseful
foronespecialkindofimages.Itisverydifficultto
segmentallkindsofimages.However, theremotesensing
imagehasspecialcharacteristic.Itincludesmultibands,
andeachbandincludescomplexinformation, whichmake
theedgebetweentworegionsfuzzy.So, weimportJSEG
algorithmtosegmenttheremotesensingimage.
FromtheexperimentsweprovethatJSEGalgorithm

canbewellapplicableforsegmentingremotesensing
imagesanditcansolvefuzzyregionboundaryproblem
effectivelywhichiscausedbycomplicatedlandobject
information.
However, algorithm efficiencyisverylow.Inthe

faceofmassiveremotesensing images, thefuture
researchworkshouldfocusonhowtoimprovealgorithm
efficiency.



LIUTing-tingetal.:Regionsegmentationofmulti-spectralremotesensingimagesusingimprovedJSEGalgorithm 33　　　

Fig.4.Originalimagesandsegmentationresults
(a)BeijingQuickBirdoriginalimage;(b)JSEGsegmentationresult;(c)Regiongrowingresult;

(d) BeijingQuickBirdoriginalimage;(e)JSEGsegmentationresult;(f)Regiongrowingresult;

(g)WuhanTMoriginalimage;(h)JSEGsegmentationresult;(i)Regiongrowingresult;

(j) WuhanTMoriginalimage;(k)JSEGsegmentationresult;(l)Regiongrowingresult
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JSEG改进算法在多光谱遥感影像区域分割上的应用

刘婷婷,张良培,李平湘,黄　微
武汉大学测绘遥感信息工程国家重点实验室,湖北 武汉　 430079

摘　要:　图像分割是对图像进行感兴趣区域提取与识别的基础, 是图像分析的关键步骤。基于区域分割的 JSEG算法是一

种既融合了颜色信息又融合了空间信息的图像分割方法, 在普通图像和视频图像中都能得到良好的分割结果。将这一算法

引入到遥感影像的分割中, 并对其做出改进, 使之适用于多光谱遥感影像和纹理特征复杂的遥感影像的区域分割。实验结果

表明, 该算法很好的解决了由于影像中复杂的地物信息而产生的不同区域边界模糊的问题。

关键词:　区域分割,多波段遥感影像, JSEG算法


