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Infrared image segmentation method based on energy
mapping relationship in gradient field

ZHANG Baohua , LIU He
(School of Information Engineering, Inner Mongolia University of Science and Technology, Baotou 014010, China)

Abstract: Image registration of infrared images have low contrast, complex background and serious noise
interference. Over-segmentation or under-segmentation is prone to occur with traditional segmentation method. In order to
solve the problems, an improved infrared image segmentation algorithm was proposed based on pulse coupled neural network
(PCNN) and morphological methods. Firstly, texture sub-image was extracted according to energy distribution of the image
and the texture sub-image was segmented by PCNN. The adaptive links strength of PCNN was set based on the changes of
regional energy in gradient field. Because of the firing position of PCNN focused on infrared target portion, a clear coherent
infrared target contour can be obtained from firing maps. Background interference was filtered out by morphological methods
and high precision infrared target segmentation was achieved. The experimental results show that infrared image can be
segmented accurately based on this method. By comparison, the segmentation result is better than traditional methods.
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Fig. 1 Infrared image
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Fig.2  Algorithm flowchart

Fig.3 Infrared image segmentation

a—infrared image b—uvisible image c¢—firing maps d—target segmentation e—mosaic image
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Fig.4 Segmentation results of the first group

a—maximum entropy b—mean-shift
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Fig.5 Segmentation results of the second group

a—maximum entropy b—mean-shift ¢—fuzzy C-means

f—the proposed method

d—K-means



398 H1H

BRI Gy 56 3 I LU S NG 2y By 12

81

4

-~

BERELL S (3085 A P14 525 BT A7 4E 1

AR T PP LT RE R B I 1 21 AN BR A EL R
2%, W BRSO DX S i 5 21 PCNN [ 5 K Bl 55
LBLLAN AR B ShEf 4%, PCNN #1450
[ f ad fE v N EE N I B R e, LA
AT IS N, SR A AR T R A A .
I H A, S E LS R TS

(1]

(2]

(3]

(6]

5

Z % X #

SEBARI I, HE D Ch. Approach to nonparametric cooperative
multiband segmentation with adaptive threshold [ J]. Applied Op-
ties,2009,48(20) :3967-3978.

WANG Zh M,SONG Q,SOH Y Ch,et al. An adaptive spatial in-
formation-theoretic fuzzy clustering algorithm for image segmenta-
tion[ J .
(10) :1412-1420.

JUNG Ch K, LIUJ, SUNT, et al. Automatic image segmentation
using constraint learning and propagation [ J ], Digital Signal Pro-
cessing, 2014, 24(1) .106-116.

YAN Ch M, GUO B L, MA Y D, et al. New adaptive algorithm
for image segmentation using dual-level PCNN model [ J]. Journal

Laser, 2011,22 (7). 1102-1106 (in Chi-

Computer Vision and Image Understanding, 2013, 117

of Optoelectrnoics +
nese) .
ZHOU D G, GAO Ch, GUO Y C. Simplified pulse coupled neural
network with adaptive multilevel threshold for infrared human im-
age segmentation[ J |. Journal of Computer-Aided Design & Com-
puter Graphics, 2013,25(2) :208-214 (in Chinese).

ECKHORN R, REITBOECK H J, ARNDT M, e al. Feature

(7]

[8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

linking via synchronization among distributed assemblies: simula-
tion of results from cat cortex[ J]. Neural Computation, 19902
(3):293-307.
JOHNSON J L, PADGETT M L. PCNN models and applications
[J]. IEEE Transactions on Neural Networks, 1999, 10(3) :480-
498.
WANG Z B, MA Y D, CHENG F Y, et al. Review of pulse cou-
pled neural networks [ J]. Image and Vision Computing, 2010,
28(1):5-13.
FANG Y,QI F H,PEI B Zh. PCNN implementation and applica-
tions in image processing [ J]. Journal of Infrared and Millimeter
Waves,2006,24(4) : 291295 (in Chinese).
LIU Y, TIAN X J, WANG Q, et al. Application of efficient im-
age segmentation method based on local fractal in the infrared
cloud image processing[ J]. Optics and Precision Engineering,
2011,19(6) :1368-1375 (in Chinese).
HE L,PENG Zh G,EVERDING B, et al. A comparative study of
deformable contour methods on medical image segmentation[ J].
Image and Vision Computing,2008,26(2) : 141-163.
NIE F Y, GAO Ch, GUO Y C. Infrared human image segmenta-
tion using fuzzy Havrda-Charvit entropy and chaos PSO algorithm
[J]. Journal of Computer-Aided Design & Computer Graphics,
2010,22(1):129-135(in Chinese).
COMANICIU D, RAMESH V, MEER P. Kernel-based object
tracking [ J].
chine Intelligence, 2003 ,25(2) :564-577.
ZHENG X, PENG Zh M. Image segmentation based on activity
degree with pulse coupled neural network [ J]. Optics and Preci-
sion Engineering, 2013,21(3) :821-827(in Chinese).
CHEN Q,SUN Q S,HENG P A, et al. A double-threshold image
binarization method based on edge detector[ J]. Pattern Recogni-

tion,2008 ,41(4) :1254-1267.

IEEE Transactions on Pattern Analysis and Ma-



