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Research on infrared target segmentation

HOUWang, ZHONG Lijun, ZHANG Xiaohu, LEI Zhihui, YANG Xia
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; Infrared target segmentation is very valuable to infrared target detection and tracking. The research proposes an effective infrared

target segmentation based on background and target gray character. The method avoids gray instability in the interior of the targets caused by

temperature instability. Firstly, two-dimensional MCC based on gray-salience was proposed to segment targets. Then, improved region-growing

algorithm based on random reed points was presented to extract background. Finally, morphological operation improved the segmentation

performance. Compared with the traditional algorithms of target segmentation, this algorithm has better anti-jamming and robust. The method can be

used not only for target segmentation but also for other similar segmentation.

Key words: infrared target segmentation; two-dimensional histogram segmentation; improved region-growing algorithm; morphological

operation; MCC based on gray-salience

K R 5351 S A BT ARAALE S50 M A fBL T X
35, [ PR 3 88 DX 2 [ A7 A S 5 22 e BB B
K% E . BRI EVSOR E AW R 2 R 15y
Hr AU B

PG FIRIEAE LA F AR DN 7 1 B4 H %
Ve AELANRIR R G, 2547 H Aw A Zhs i A
AR R R W B h Bl AR I B S5 A
E 2B E N AMIFTE i o (R LD AME R T
Krilliz sl AR, 26 40 g HARBiE , HARTE
5 B RS AR/ T AR, HARBOE M 5t AP 23 1)
HiSK o RGBT B
P, 3 1 ARE 1 B PR R R Y £ 4155 H A
rFEET R RA R

I G BB T L2 2 T B {EL A 73
T HET XS F Tk ST A Ry
IERIGHEA ST B—IOnikEETRIZ

«  UeFs EHE 2012 —09 - 12
BE£H : EZKHZ 05 H (2013CB733100)

AR BERFEAT B — D sl A K B, K7
B EMER I (E S BE AT HURL, 5 )m K
TR F MRS FLACH R B GaE AR e 25 2807
TEXS G A BB SR IBURRAIE , 5 RF AR A BL A 5
S BX I 5 5 = 2R T R B L R AR AR AR ) A
BEATARLIN , K X B8 1 3 i U S, TR 73 X
3ol s 25 DU T 1005 AR ARSI 1 i i 2 i IX
SR REAE AL A A RS AR AT — B 1R
STEVEIRERAT HRI R | i3 4 A 3 7 P A
SAFME G EITE T

Fi—ITr ik de W Ik 3 T K HT
BRI T o ok T—4E K BT BRI ik
PR, I AT < 5 RS )y 2500 e
R 43 0 o U2 BN R A ABE 2% 4 0 ol
o EERMBBILIRN AT ST R HTr
P T3 R BOR T4, X R 7 15 AU R R R

{EE A AN (1986—) , B | I PE A, 01984 , E-mail ; Simon_Zero@ 126. com;
WM CEEEE) 5, 8I8EZ, 81, E-mail: jmgel08@ vip. 163. com



- 174 - ES iR S T N e <

535 &

B AR A A O, i ELAS R T 20 38O B sl B
EE. DI, k4 E TR, 2 T R RE
BT 3152 Bk P14 14 1 145 SR 21 43 A1 A7 L, A B O
WEREJT. Abutaleb'" $ H— R T — 4 f KR IT
R EG EB L S B BAE R A BRI
MR R s AR O R
Jeh, B R S U R o X R T e 1R 1R
Hh E AR Y SR O BRI AR R, R,
DIEBE (., 73 51, Cheng %5 45 A f KM J5 0] 1
TSR 00 B F HE A, 4R PR B C 4 28 dR R
B, Pikaz' TR T — RPN H 0 G
Sy 7 8 3 A () R (A5 20431 R R
IR, B R 1, 7531000 1 B 1A

B T e R AR gy kR
— P ORI R BBk B RS
SRR LA MDY R 108 11 R A ety
BRI T B S R R A E X R — A
QBN KA 5, SR 4 b1 5 5 L4 3
5eA M s AR R R S A IR R R R
I X 3, D2t 1 AR KoE il X I
KA =R MR Rk | KR K )
HERAF IS . X PR ARTE BIZ 53 H i b AR
J Rl A Y 2 N

AR SCHR BT R 214 F R4 B s A —
oM IETF KB — B3 FE D A S N i — 4
JrIEI Y] 8 Sy K T SR
K, B8 = MR AR THBR M L R H R
NERZS B, ANZ LU 45 BB, SRRy W T LA
B HGE IR LA B AR 4]

1 HiZiRiE

AL EEA RN 1 R, Bt =
S TR — AE R 4k 5 R
2 RPN SRS oy MR e S PR 2| s e

%
H
Ji
)

A YA
I AR

iy

Bl A SCE LR
Fig.1 The flow chart of algorithm proposed in this paper
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Fig.2 The sketch map of two dimensional histgram segmentation
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Fig.3 The sketch map of two dimensional histgram contrast
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Fig.4 The sketch map of ¢ calculation using block strategy
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Fig.5 The gray map of the infrared image
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Fig.6  The pseudocolor map of the infrared image
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Fig.7 The segmenting effect of the infrared image
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Fig.8 The region-growing map of the infrared image
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Tab.1 Contrast of experiment results
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I 156 1.00 0.22 1.00
| 143 0.35 0.00 1.00
I 39 0.40 0.00 1.00
v 39 0.41 0.00 1.00
\ 26 0.32 0.12 0.93
Vi 33 0.50 0.00 0.93

0.96 0.98 0.02 1.00 0.05
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Fig.9 The result of infrared images processing

ARTCT5 15 Fol = Fh 75 0k HOA, R AR

B RARAR, & MR BT, AR & & 2050 H p
oyl
3 it

ARSCPEH T — BT IR - 28 1 de KA
SRHEN 2 FL T B 2 15k O 45 et ey X
REEMEE G, WL 5 b od B SR U 1R AE H
Pro AHECTALGE H bR 7> FI5%E A SCHR i 7
T AR HERf o B MR o 6T KSR 1k
ARSI #5500 H Y, i3RO85 FAR, 7o H
PR AER LB AR A D K BERR 7 , B R M,
FEHIE S LN R T AR #E LRETRE
AR SCER I I T AL 5 — 4 . HE BT )
FTk

R AL N H Sk NS iR
PERITE AT 0 Kt — 2R R R AR 5
A o

2 % Lk ( References)

(1]

(2]

(3]

[4]

Fedtil 4 7 TRAR B, FE T Wiener JE 1Y/ H ARG I
Jrk[J]. AN SHOETRE, 2003, 32(5) : 476 -478.
NIE Hongshan, YANG Weiping, SHEN Zhenkang. Algorithm
of small targets detection based on Wiener filter[ J]. Infrared
and Laser Engineering, 2003, 32 (5). 476 — 478.
Chinese)

R, Bk, BRI PE. ZLAN/N H AR EUR I T 5 A I i AT
[J]. Je2E2Edi, 2011,31(3) : 0310001,

HUANG Kang, MAO Xia, LIANG Xiaogeng. Background

(in

clutter quantification method for infrared image of small targets
[J]. Acta Optica Sinica, 2011, 31 (3 ): 0310001.
Chinese)

P, AR, XS FET AR B A XA K R
SrEILI]. i EBRIETE 2, 2010, 15(9) @ 1352 - 1356.
TAN Hongbo, HOU Zhigiang, LIU Rong. Region growing

(in

image segmentation based on human visual model[ J]. Journal
of Image and Graphics, 2010, 15 (9): 1352 - 1356. (in
Chinese)

ZERE HSPRRE , BEACAF BT BE R AE 1 PR 8 3 43 B 5 1



- 178 -

o PN e

535 &

[10]

[11]

[J], FmizFd, 2006, 27(6) . 1288 —1292.
LI Kun, ZHENG Qinghui, LIAO Dongxue. An automatic
image segmentation approach based gradient[ J]. Journal of
Astronautics, 2006, 27(6) ; 1288 —1292. (in Chinese)
FERE, S, E A, A — RS B E R[S R
CEGEEELT]. i, 2004, 15(4) : 522 -530.
YE Qixiang, GAO Wen, WANG Weigiang, et al. A color
image segmentation algorithm by using color and spatial
information[ J]. Journal of software, 2004, 15(4) :522 -530.
(iin Chinese)
IRAS B K. FETRIAL— B 5 KA K AR F B
%oy EILT]. T2, 2004, 32(7) : 1203 - 1205.
XU Jie, SHI Pengfei. Natural color image segmentation based
on phase congruency and region growing[ J]. Acta Electronica
Sinica, 2004, 32(7): 1203 —1205. (in Chinese)
AR  FESEME  KObK, S5, — ol 5 TR B AR 114 320 % A
B (EETORRM[T]. St T, 2004, 31(2) : 51 -62.
HOU Zhigiang, HAN Chongzhao, ZHENG Lin, et al.
Threshold selection tactics for an edge detection based on vision
model[ J]. Opto-Electronic Engineering. 2004, 31(2); 51 -
62. (in Chinese)
Ostu N A. Threshold selection method from gray-level
histogram [ J ]. TEEE Transaction. SMC, 1979, 9 (1): 62
- 66.
Kapur J N, Salloo P K, Wong A K C. A new method for gray-
level picture thresholding using the entropy of the histogram
[J]. Computer Vision, Graphics and Image Processing, 1985
(29).273 -285.
Johannsen G, Bille J. A threshold selection method using
information measure [ C]// Proceedings of 6th International
Conference on Pattern Recognition, 1982(10) . 140 - 143.
Li C H, Lee C K. Minimum cross entropy threshoding[ J].
Pattern Recognition, 1993, 26(4) : 617 - 626.

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Kittler J, Lingworth J. Minimum error thresholding [ J].
Pattern Recognition, 1986, 19(1) . 41 —47.

Abutaleb A S. Automatic thresholding of gray-level pictures
using two-dimension entropy[ J]. Computer Vision, Graphics
and Image Processing, 1989 (47) ; 22 -32.

TR BTN, K A — b U9 2SI B
FOBTEL L)), 4045 =K P 4k, 2006, 25 (4) 1 295
-300.

ZHANG Tianxu, ZHAO Guangzhou, WANG Fei, et al. Fast
recursive algorithm for infrared ship image segmentation[ J].
J. Infrared Millim. Waves, 2006, 25(4):295 -300. (in
Chinese)

Yen J C, Chang F J, Chang S. A new criterion for antomatic
multilevel thresholding [ J ].
Processing, 1995, 4(3) .370 -378.

Cheng H D. Cheng J R. Threshold selection based on fuzzy

IEEE Transaction On Image

partition entropy approach [ J].
31(7). 857 -870.

Pikaz. A digital image thresholding based on topological stable
state[ J]. Pattern Recognition, 1996, 29(5) ; 829 —843.

Pattern Recognition, 1998,

Moghaddamzadeh A, Bourbak N. A fuzzy region growing
approach for segmentation of color images [ J ]. Pattern
Recognition, 1997, 30(6) : 867 —881.

Milgram D L,Herman H. Clustering edge values for threshold
selection[ J]. IEEE Transaction SMC,1981(11) ;248 —249.
BRI BT LA A B T b dme RO S i D ) T
BIE S #ILT ] 20805 2 KP4k, 2005, 24 (5) : 397
-400.

CHEN Xiuqiao, HU Yihua, HUANG Yourui. Image
thresholding segmentation based on two-dimensional MCC

[J]. J. Infrared Millim. Waves, 2005, 24(5) : 397 —400.
(in Chinese)



