1007 4619( 2009) 01 -0030-05

Jouma] o f Ramote Sensing i BSR

Regon segn entaton of multy spectra] ran ote sensing
inages uspg mproved JSEG algorithm

LIUT ng ting, ZHANG Lian&pei, LIPin&Xiang, HUANG W ei

State Key [ ahoratory of Infomaton Engneering in Survcying Mapping and Renote Smsing
W than University HubeiW than 430079 Chmna

Abstr act

nage se€mentaton js the basic of extracting and recognizng nterestng reg ‘pr,1 and it s alo the key step

of inage analysjs Re€pnhasel JSHG algoritin is a new inage segmentation algorityn consjders not only color
mfomation put ajso Patia] hpmaton and alo has agood effect n region segn entaton {or ord nary i ages and video
images In this paper JSEG agorith’n s ntoduced to segnent ranote sensing 'mage’s and i a0 inpoved © he
apPlicah e t0 se€mentmu |t Pectra] mmo e sensmng i ages and VHR ramote sensing inages which confajn comp licated
texture characters Experinents denonstate that it can solve fuzzy region houndary Proplem effectively which is caused

by camp licated Jand ob ect nfomaton
Key WOI‘d?

CLC number TP51, 1 Doament codg A

1  NIRODUCTION

age segnentaon {s amethod t© segment in age nto
different nonoverlap reg pns hy utjlgzing regpns s jlarity
and noncont'nuiry( Zhang 2001). It s te basic of
extracting and recogngmng regon of nerest and ajo s the
key s€p of inage analsis W ih the mage sgmenaton
techiopgy  developing  se@menatpn methods can be
dvided nto colorbased segmentaton method and spatal
based se€menta tion meﬂqod( Zhang 200 Sheng 2007).
The colorbhased segn entatpn mehod o ften uses KM can
CMean and other sors of clusering methods This
category {irstly separates pixels mo varpus classe,s and
thenmerZes sinijr classes no one regpn The spatial
based segmenttion method contans WO representative
mehod§ one utjzes region ede 0 sefment i ages and
the other utilizes re€ pn comparahiliy © Low and meige
image rmegions Sobe] [aPlacan  Canny operators are
fan ous for utifizing region edge 1© sednent mages When
mages contajn noﬁe§ the reutw i]] mcludem any ( jscrete
points and non_c psed curves by using hs kind of agoritim
10 segnent 'rnagfz even if adding sane other processes it
can not he mproved( Ye Cag 2004). ]SEG( Deng
Manjmafy 2001 ) aloritm s a Wpica] aRoritm
belong€ing © the latermethod This algoritm was hrought
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g pn segnematior} mult Pectra] reno e sensng 'rnag,e JSEG aRorithin

fow ard in2001 and was {irsty used t0 segment jnages
and videos After that  [SEG aBorifin has heen gradua]ly
used © extract merestpng region of VideOS( Han Ngap
2004) and se8mentm edica] inageg Celebi  Aslandogan
2005) and hoth getgood results

In mmote sensng nage segmenaton fel] People
have done many researches Although it has a
deveppmen’t tere are stj]lmany pPmohlms hecause of
the mmote sensing mage’ s campPliated sPectum
characterjstics and texture characterstcs and sane random
facors comng fran mage screen pmce$eS( Yu et 3,1
2003). Ranote sensing mage segnentation methods can he
divded no three kinds¢ Vispn 1982), edge deection
regpn s@men@aton and thesholl sednen@ton Region
segnentation mehod s manly used © optapn wgpns of
interest This method re]es on inages  Joca] ata]
character‘ﬁtic’s O hat it often over segnents He mages( 1.1
etal oong). Regionbased JSHG algorim is a new image
segnentation  ajgoritm  which considers not only color
mfomaton put aj]o Patal 'nfornatiop and alo has a 20od
effect m re€ pn segnentaton {or ord hay mages and v e
inages Acx:onjingl}’ we inport [SEG aBorifm to segnent
ramoe sensng  nages Pecause ranoe  senspg  jnage
mecludesmult; pands and every hand has reatonhP wih
ohe{s we improve SEG algoritin and make it app]icaple
for mmote sensing mage segmenatpn
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2 JSEG ALGOR ITHM

2.1 AlRorihm theory

BSEG algorifin has wo sePs color quantjzation and
spatia] segment tion

On copr quantgation s€p fisgy copr space of aw
mage is converted t©© [IJV color $acg secondly peer
group filerng ( BFGF) (Deng eta] 1999y algoritm is
used © snooth the inage lastly Genera] [ pY¥d aRoritn
(G[ A) ( (ersho Gray 1992) 1S used t0 JQuantjze the
image Finall}’ a classmap s chained In his Classmap
pPixels of orgna] mage are repced by class phels

On spatja] segnentatpn step  on the basic of color
quantizatiog regon grow ng me Hod and reg pnm e ing
method are used © segment inage

The flow of the aj€oritim is indicated N Fig {,
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Spatial segmentation
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Region growing

Result

Fi€1 Flbw chartof the JSEG algoritym

2 2 (Color quantgation

mage copr quantzatpn flov S sunmarjzed as
follow s

A ' Use pPeer goup filterng aRoritim to snooth he
inage and remove he nojse A fter fi]ter'ng aweght 1S
assigned to each pixe]

B Use (Genera] [, Joyd algoritim t0 quantjze he
mage DistortonD is g&ven by

D=2 D=2 YD|xy—cf ¥VE G
(D

W here - 1S the center pixe| of cluster C,_ and
are the color vector and the Perceptual weBht for
Pixe]n andD, is the o] dstorton for cluster C,
Because ranote sensing images are camposed by
mult] band’s X is redefined when usng RSEG
aporiin to segment ranote senspnng inages =
j}’ i is he band number of an nage a,
the n® pixe] in the P band of he image

a a ...
s ms il

1S the vajue o

23 Jmage

In the inagg every pixe] can he viewed as a oD
VeCtOr( ?( }ﬁa Z:( ’X }ﬁa E Z Z iS he %t Of allN

dat@ points m is the mean
’ b

Suppose 7 is classified into C regpns 7 =1 ..,
G Letm be the m ean oftheNi data points of classzb

m:ﬁgz (3)
let
%z%ﬂhﬂf (4)

=2 8=X2mp (5
Themeasure J s défined as l
s (6)
Average | is
- 1
=~ M (7)

_L 1s J cajculhted over region ];; M( i the numher of
points n region];; N is he tota] num her of ponts n the
chssmap Fig€9 is an exampPle of different c pss maps
and theyr correPonding J values Each s¥mho| in the
map ndicates different class of dat@a points
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FB 2 Anexanple of differentclassmap and their
correspond ing | values

From J inage we can find the smalkr the J value
i§ the more possple the Pixe] s at the center of the
regiog te hi8her he | value i§ the more possihle the
pixe] is at the poundary of the re€jony Fig 3),

Segmented 3

Segmented 1

J=0,J=0,J=0 1,=0,J.=0.11,J =0.11
J=0 J=0.05
F8 3 Se@mented classmaps and their

correspond ing-J vajues



32 Jouma] of Remote Sensing # B R 2009, 13(1)

2 4 SPata] segm enta tion

W ith the result of J['magg segm ent inages are
meged usng region Lrow ng meﬂlod( 7hang Hag)
2003). Regon 8row ng method has three steps seed
detectiop seed grow g and regpn megence
2.4.1 Seed detectpn

At the beginning
detetmined 1© be the bhasis {for region growmng n
genem’l findmg tHe best set of seeds m a re€pn $ an
important Poplen  JSEG algoritm uses the {olpw ing
m ethod to choose seed:s

A Caleujate the average and the standard deviation
of the loca] J valie in the regiop denoted asp, and g I
repectively

B Seta threshold ’I}ZF‘JJF & - Pxels with pbcal |
value Jess thanTJ are considered as candidate seeds A
seed area isdefined by connecting he canddate seeds If
the candidate seed area is higer than he sgze [ised m
tble] at the correspond pg scaje it is detemm ined 10 be

a set of snal] ;nigal] areas are

a seeq
Table1 W indow Size atD ifferent Scales
Scale| W indow size|  Smpling | Regin size Min seed
1 9x9 1/(1X1) 64X 64 32
2 17X 17 1/(2X2) 128X 128 128
3 33X 33 1/(4X4) | 256X 256 512
2.4.2 Seed growing

The new region grows from the seed Search sin jlar
and adjacent Pixels and 8rov new region Folpw ing
approaches are used

A Gow from seed Pixe]

B Calculate he average of value J of unsegmenated
area and then connect the Pixels whose J vaJue is less
than the average value m order © fom tHe grow ng
regpn

( Caleulate J vaJue and repeat fe sep B atsmal]ler
scal’e in order t0 getmore accurate region houndary

D At the lowest scal’e grov the unclassif ed Pixels
one by one Unclassified Pixels are sored in a puffer
Each tine find out the Pxe] w ith the lovest J vaJue and
assig€ned it o0 its ad jacent seed RepPeatunt] the buffer is
empty

2.4.3

(Overegmentation often ex;sts jn the IESU]"[ SO 1t S
necessary © merge the regpns after segmention
Firstly calculate each region s copr and store i,t then
mege wo regpnswhich have the shortest color dstance
from each oher Secondly update the distance
Thidly sop meing when the disance reaches a
maxinum threshol

Regon mergence

3 RESJLT

In this paper we use QuickBird mages Beijing)
and M JinageS( Wuhan) for the exper'rnen1§ and the
mage size is 400 X 400 Pxep QuickBird images
resolution isg g4m  nclding three bands TM inages
resojtion is3gm pclding six pands TM mage is a
yPicalmult Pectra] remote sensing mage

A fter segn entatiOI} we canpare fe results of JSEG
aRoritim and regpn grow ng ajgoritm The results are
shown nF& 4 The red lines n he inage are edges of
regions

(1) hFig 4 (a8, te exure js obvious for
resgentja] area and vegetation area which results in
precise ed8€e after segmented by JEG algoritm
Howeve’r because of the hh resolutiop the result of
region grow ng algoritm s oversegm ente(

(2) i€ 4(d, itsakoahihreolutbn mage
but it has a comPlicated texture of the residentp] area
Hovveve’r JSEG algoritin can stj]|8et g0od edge {or the
resgentja] area

(3) InFi€ 4 ( g)’ fachg complex $Pectra] feature
and texture {eatur’e JSEG algorithin campines hen and
gets a good resu|t

(4) InFE 4 ( J'D’ the difference of spectra] feature
beween resgentja] area and water is hug’e 0 JSEG
aBoritim gets a precise edg’e but the edg€e extracted by
region grow ng ajgoritm js anhLuous

Sowe can find hegr for not only very high resojuton
inage put a]o mulg Pecya] mage JSHG can foh
segmentweu and rarely oversegnent BY contast region
growng ajgorifm can not get he right edgg and aJo often
overegment espec@]ly for the very high resojution mage

4 CONCLUSDN

Often one mage segmentatpn ajgorihm s only usefu]
for one specp] kind of mages [t is very difficult ©
segment a]] kinds of inages Howeve’r the ranote sensing
mage has speci] characeristic [t includes multj band§
and each band includes comp fex infomat'pp which make
the edg€e beween wo regpns fuzzy S? we port JSH>
aRoritin 10 segnent he ranote sensing in age

From the experinents we prove that JSEG algoritm
can he we]l applicahle for se€mentng ramote sensing
inages and it can solve fuzzy region houndary Proplan
effective]ly which i caused by comPlicated Jand object
infom atjon

Howeve; ajgoritin efficiency is very Jow In the
face of massive ramote sensing€ inages the future
research wotk shoul] focus on how © inp&ove algoritim
e fficiency



LU T thg eta], Regpn se@nentation o fmulti specya] remote sensig inages using mproved JEG aRorithn

33

Fig 4 Orgina] inages and se€mentation resu]ts
&) Beijing QuickB ird orgia] tnzgg ( b) JSEG segmentation resu];t( ) Regon gow ng result
( d) Beijing QuickB ird origina] mage (¢ JSEG segnenwation result( f)Region 8row ing result
(§ Wuhan TM origina] mage ( hy J[SEG se8menwmtion result ( iy Region gowing result

( _]) W uhan TM original inag:: ( k) JSEG segmentaton Iesult( bRegicn gow ng reduft
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