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Trunk Clutter Suppression in FOPEN UWBSAR Images
Based on HMM

FANG Xue-li LIANG Dian-nong DONG Zhen
College of Electronic Science and Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract When detecting man-made targets hidden in foliage in a FOPEN UWBSAR image trunk clutter is the primary
disturbance. Whether the detection can be performed successfully or not is dependent on the performance of the trunk clutter
suppression. Based on Hidden Markov Modeling a new trunk clutter recognition and suppression method is proposed. From the
experiments results the recognition method proposed in this paper can recognize the trunk clutter in UWBSAR image effectively
and improve the target detection performance in foliage.

Key words FOPEN UWBSAR target detection trunk clutter suppression

FOliage PENetrating FOPEN Ultra-WideBand Synthetic
Aperture Radar UWBSAR VHF/UHF VHEF/UHF
FOPEN UWBSAR o

FOPEN UWBSAR
43 FOPEN UWBSAR

FOPEN UWBSAR 6
UWBSAR

SAR UWBSAR

® 2004 -09 -08
41307020203
1976—



70

2005 1

UWBSAR

SAR

36

+4¢

—RRMA

1B /dE
v\

? 3 N
FAENE

1
Fig. 1

1.1 HMM  UWBSAR

1
UWBSAR

UWBSAR

HMM

HMM
S= s 5

LxL

HMM

FOPEN UWBSAR
HMM
7 HMM
HMM

FOPEN UWBSAR

The sub-aperture trajectory of dihedral targets point targets and general clutter

FOPEN
FOPEN UWBSAR

FOPEN UWBSAR

HMM
HMM
HMM
HMM FOPEN UWBSAR
2
ASABnxw HMM
s, HMM L A
B LxN T
L
HMM
HMM
2
HMM
Ak UWBSAR

HMvM £:8

2 HMM
Fig.2 Processing flow of trunk clutter
recognition based on HMM



FOPEN UWBSAR

FOPEN UWBSAR

HMM FOPEN UWBSAR 71
HMM
y m n :P O m n |/\Trunk 1
0 mn = 0102 0’\‘" UWBSAR m n ¢ P 0 m n |/\Trunk ATrunk
0 m n 1
L
P 0 m n | ATrunk = Za;‘\" l 2
i=1
k=1
a i =P oy—>si A =7by IsisL 3
k=273 L
L
a, i =P o0, o,—s; | Ay = bikZaijak_l J lsi<lL 4
i=1
0,0, 0,—s; 0,0, 0, HMM s; by ay
HMM
1.2 HMM
SAR L L HMM L
1 2 UWBSAR A Tk HMM
7 by a;
HMM M o' o 0" 0" 1<m
M N m HMM Baum-Welch
Baum-Welch
HMM
A B
m;, =1/L aijzl/L b, =1/L 5
I<ij<L I<sn<N
2
3 a UWBSAR
HMM HMM 4 8
3 b 4 HMM
3 b 3 a 3 ¢ 3 ¢
3 d
UWBSAR
3.d 3 a
3

FOPEN UWBSAR
HMM

FOPEN UWBSAR



72 2005 1
¢ |
y i i1}
(a) ¥ ;VBS-‘\ﬁ E??. (b) 15 FIMM () PLTRS RS () JHFE (b) 2 () IR (d) iR R

3

Fig.3  Experiment results
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