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Table 1 Information of IKONOS multispectral data
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Fig.2 Segnentation results of IKONOS data

(a) fmal gradient mage ( b)markers of mage objects
(¢) segm entation result of the marker controlled watershed( th= 2 5);

(d) segem entation result of the final gradient based watershed
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Fig.3 Influence of the threshold( th) on the number of regions segm ented

by using the marker controlled w atershed



% 6 AN I TR B A SN KONOSZ il BG4 &1 7 VLA 7T 985

5 5

ASAE K-LAHIER E, WEGRERRELE 5 B
R FHREENAE IR, MHECAI S A ugs
SRR 0 7K e 73 B S5, DHUAERIT T i o
BRI EBIN D FIRE . WP RAER:

(DEE T BRI GRE M SO R AE ) AR g 42
il 73 7K W 53-8 7 12, 55 ORI Y BB 3 G R A 1) 3 7K
ey BN ETVEARLE, BE A KONOS 2061 K& (¥ 43
H . T HL, 205 VERE A RO v iR 23 5 R g3 )
A, IAEIL 2 ) 5 R FIZ MR BT

()MHECAE 2 R 2 07 PR T 32
W EMBIA AR AE, 7870 75 S B B 22 RO AN
X BIAGTT I, SRR R B T BB 5
WEARE . RN, R B GRS =GR AR D G
FEGINEES R C i fe, Jrikm aa s,

(3)KH K-LAZMAMLREAT R AR 22 e i %
P B, TE R LA JAIF SR B H A, T H
XSRS B BT 2, H LR B R A A Rt g sk
FHRE I FIRCR, B HBCR A 2 B4R .

AR B FEEEZER T Ry RES
JEIEIE R DG IS BMSCE R, K5I AlL
B G A5 B0t — 20 etk o B TR B 4R 2 1 5
eI N NI IS ES

S22k (References)

[ 1] GongP, LiX, Xu B Interpretation Theory and Application
M ethod D evelopm ent for Infom ation Extraction fran H igh Reso-
lution Remotely Sensed Data [ J]. Journal of Renote Sensing,
2006 10( 1): 1—=5 [=M5, B2, fRoK. wop e e it
B 5N TR ST [ ) ). BERRAER, 2006
10(1): 1—5 ]

[ 2] Schiewe ] Tuftel, EhlersM. Potential and Problans ofM ultir
scale Segmentation M ethods in Remote Sensng [ J ]. GIS-
Zeitschrift fur Geoinformations Systane, 2001, 6( 1): 34— 39

[ 3] PesaresiM, Benedkisson JA. A New Approach for theM orpho-
logical Segm entation of H igh-resolution Satellite lnagery [ ] ].
IEEE Transactions on Geoscience and Renote Sensing, 2001, 39
(2): 309—320

[ 4] TateyanaT, NakaoZ Segnenlation ofH igh Resolution Satellite
T ages by D irection andM orphological Filters [ A ]. IEEE Pro-
ceed ings of the Fourth Intemational Conference on H ybrid Intellr
genl Systams [ C ]. 2004

[ 5] ChenQ X Chen S P, Zhou C H. Segnentation Approach for
Reanote Sensing ages Based on Local Hanogeneity G radient
and Its Evaluation [ J]. Journal of Ranote Sensing, 2006 1Q
(3): 357—365 [FRAkie, MRiAD, FRUE. 36T bR A R

[ 7]

[ 8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

PR B 1 T AR BT ik R [T ]
2006 10 (3): 357—365 |
LiP J Xiao X B Evaliation of M ultiscale M orphological Seg-

mentation of M ultispectral nagery for Land Cover C lassification
[ A ]. IEEEE IntemationalG eoscience and R anote Sensing Sym -
posim [ C ]. 2004 4 2676—2679.

XuB X, BaiX B FuX Y. Mathanatical Transfom and Estr
mation M ethod i Signal Processng [M .
University Press 2004 [fR1A8), FHEE, M. F94
BB AR B Tk [ M) dEE: AR R
#k, 2004 |

Zhang X C, Huang Z C, ZhaoY H. Ranote Sensing D igital In-

Beijng Tsmnghua

age Processing [ M |. Hangzhou Zhejiang University Press

1997, [ZEFA, W8 A, Bomit &R T EE LM
[ M 1. BUM: TR AL, 1997 ]

CuiY. Image Processing and Analyzing M atham aticalM orpho-
logicalM ethods and A pplications [ M ]. Beijng Science Pub-
lishing House 2000 [0z, EAG A5 Iy BT B2E &2
AR M ] dbs: B R4L, 2000 ]

Soille P. M omphological O perators [ J |. H andbook of Canputer
Vision and App lications 1999, 2(21): 627— 682

Ruan Q Q. Digital lnage Processing [ M ]. Beijing Publishing
House of E lectronic Industry, 2001 [Brik . 207 EAG A2
FIM ) b B T AREE, 2001 ]

Wang D. A Multiscale Gradient A lgorithm for In age Segm enta-
tion Using W atershed [ ] ]. 1997, 30
(12): 2043—2052

Pattern R ecognition,

Meyer F, Beucher S M omphological Segn entation [ J ]. Jour-
nal of Visual Canmunication and Inage Representation, 1990 1
(1): 21—46

Jackway P. Gradient W atershed n M orphological Scale-space
[ J1. IEEE Transactions on Image Processing, 1996 5( 6):
913—921

Naman I, Schm ittM. G eodesic Saliency of W atershed Contours
and H ierarchical Segm entation [ J |. IEEE Transactions on Pat-
tern Analysis and M achine Intelligence 1996 18 ( 12):
1163—1173

Haris K, Efstratiadis SN, M aglaverasN, KatsaggelosA K. Hy-
brid Inage Segnentation UsingW atershed and FastRegion M er-
ging [ J ]. IEEE Transactions on Image Processing, 1998 7
(12): 1684—1699.

Bleau A, Leon L. J W atershed-based Segnentation and Region
Merging [ J ]. Canputer Vision and Image Undersianding,
200Q 77(3): 317—370

GonzalezR C, Woods R E D igital Inage Processing ( Second
Edition) [ M ]. 2003 [, 2k, B BG4 8% —
Ji (M. dbud: EF DAk H R AR, 2003 ]

Soille . M orphological lnage Analysis Principles and A pplica-
tions [ M ]. Berlih Gemany SpringerVerlag 1999
Evans C, Jones R, Svabe I el al
Landsat ™ mage Into FieldUnits [ J 1. IEEE Transactions on
Geoscience and Ran ote Sensing, 2002 40(5): 1054— 1064

Vincentl, Soille P W atershed m D igital Space An E fficient

Segm enting M ultispectral



986 E KR ¥ M ¥ 12%

A lgorithm Based on Inmersion Smulations [ J |. EEE Trans- Algoritm [ J |. Acta Electronica Sinica, 2006 34 ( 11):

actions on Pattern Analysis and M achine Intelligence 1991, 13 2018—2023 [N, MM oo, HALE. EF ALK water

(6): 583—3598 shed Bl % 43 HI 87 503k [ J]. T %), 2006 34 (11):
[22] Gaol, YangSY, Xia] etal A NewM akerbasedW atershed 2018—2023 |

M athem aticalM orphological Segm entation of IKONOS M ultispectral Data

XU Chun-yan'’, FENG Xue-zhi, ZHAO Shu-he’, XIAO Peng-feng
(L Department of Geographical Infomation Sciences N anjing Unuwersity, Jiangsu N anjing 210093 China
2 X injiang Oil Trangortation D wision, China Petroleun West P peline Ca, Lid X ijiang Urumqi 830063 China)

Abstract  Inage segnentation has been an mportant research area in mmage analysis and nterpretation An ideal seg-
mentation strategy of remotely sensed data should consider problens of over-segn entation and under-segm entation sinu lta-
neously and find a good tradeoff between them. In this paper mage segmentation for KONOS multispectral data is mves-
tigated by using techniques ofm athen aticalmoiphology, and a novel hybrid segn entation algoritm is proposed by canbr
ning both edge and texture features of mages Based on the K-L. transfom ofmultispectral data edge features are detected
by momphologicalmultiscale and multidirection gradient algoritms and inage ob jects are marked through morphological
filterng and local variance features extracting Fally themarker controlled watershed algoritm is mplemented The re-
sults indicate that the perfom ance of the proposed algorithm is superior to the gradient based watershed segn entation M o-
reover this approach ismore suitable for high resolution ranotely sensed data to overcam e over-segm entation and under
segn entation problans effectively

Key words mage segnentation mathenaticalmorphology marker controlled watershed segm entation high resolu-

tion multispectral ranotely sensed data



