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A Segmentation Algorithm for SAR Images Based on
NSCT-Gabor Characteristics and PCNN
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Abstract: A segmentation algorithm was proposed by using Nonsubsampled Contourlet Transform ( NSCT)
and Gabor filter to extract characteristics of images respectively and using Pulse Coupled Neural Networks
(PCNN) to enhance the target areas. Characteristic figures were constructed for the high and low frequencies of
NSCT and corresponding characteristic figures were also constructed for the Gabor filters. All the characteristic
figures were enhanced by PCNN. Then, the enhanced figures were integrated and segmented reasonably. Images
in MSTAR SAR data library under different jamming intensities were selected for experiment. The resulis
indicated that: Compared with the common algorithms such as FCM and the algorithm based on Markov
random field, the proposed algorithm can realize more accurate segmentation for SAR images and has strong
immunity from interferences.
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Fig.7 Segmentation for MSTAR images by different algorithms

5 #RiE

AR Y T — & TF NSCT-Gabor ¥54F #1 PCNN
) SAR E & B34 15 5, #H NSCT 4k B & B &40
FRIARES) LA K Gabor JE R B 47 025 A SIS 4 A
*F SAR BB #AT 43, WEE B IEE , BR A K
HEEMaMEMNFIEEETSR, &5 H OTSU B
#A74rEl . %+ MSTAR BiE4E A R TI058 5
RIE BT TER, 35 FCM Bk . ET MRF #9438
BT T A, \BHRERE A RENERE
X EHESEALE JEREER, BZRE TN, 4
FHRZEWERIT HRAE R X AR ERA
EEASERE, R—RERERNSEES,

XXM

[1] SKHME, RIFR. ET N ESBRAA SAR 7R
FIJ]. RETE 5d FHAR,2013,35 (1) :40-44.
(ZHANG X Z, HUANG P K. SAR ATR based on Baye-
sian compressive sensing [ J |. Systems Engineering and
Electronics, 2013, 35(1) :40-44. )
[2] AR, KA, K], %F. E6E SAR BR A48 5%
[M]. 3b3 2 Hi kR4t , 2008:21-27. (JIAO L C, ZHANG
X R, HOU B, et al. Intelligent SAR image processing and
interpretation[ M. Beijing: Scienwce Press, 2008:21-27. )
[3] Z#&,i#% X8 sRAEEEARSHEAEE
[J]. SEAf248,2008,29(2) ;17-22. (L1 Y, JI K F, SU
Y. Surveys on SAR image segmentation algorithms[ J].
Journal of Astronautics, 2008,29(2) :17-22.)
[4] DO M N, VETTERLI M. The Contourlet transform: An effi-
cient directional multiresolution image representation [ J].
IEEE Transactions on Image Processing, 2005,14 (12):
2001-2106.
[5] CUNHA A L,ZHOU J P,DO M N. The nonsubsampled
Contourlet transform: Theory, design and application[ J].
IEEE Transactions on Image Processing ( S1057-7149),
2006, 15(10) :3089-3101.
[6] CUNHA A L, ZHOU J P, DO M N. Nonsubsampled Con-
tourlet transform:Filter design and applications in denoising
[ C]//Proceedings in International Conference on Image
Processing, ICIP, Piscataway, IEEE, 2005 :749-752.
(7] RAZRH, LR, L, F. £T Gabor /N5 Memetic
BRSO AR ARk [T]. B F34#,2012,40(4) :642-
646. (ZHOU J R, JI Z, SHEN L L, et al. Face recognition
using Gabor wavelets and Memetic algorithm [ J]. Acta
Electronica Sinaca, 2012 ,40(4) :642-646. )
[8] JOHNSON J L, PADGETT M L. PCNN models and ap-
plications[ J]. IEEE Transactions on Neural Networks, 1999,
10(3) :480-498.
[9] KRUIZINGA P, PETKOV N, GRIGORESCU S E. Compa-
rion of texture features based on Gabor filters[ C]//Pro-
ceedings of the 10th International Conference on Image
Analysis and Processing, Venice, Italy, 1999:142-147.
[10] BR¥E,5R08, 068, %. FI AR HEEMER &N E
BB [J]. Je2EH % T, 2010, 18 (4) : 995-1001.
(CHEN H, ZHU J, LIU Y Y, et al. Image fusion based on
pulse coupled neural network [ J]. Optics and Precision
Engineering, 2010, 18(4) :995-1001. )

[11] #BREH,BLE. MSTAR BRSHEERR[I]. RE
THES5HE THR,2002,24 (12) :9295. (ZHENG Z
G, MAO S Y. Research on the segmentation algorithm of
MSTAR image[ J]. Systems Engineering and Electronics,
2002,24(12):9295.)





