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Evaluation of Range Alignment Methods in ISAR Imaging
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Abstract: Motion compensation, which usually includes range alignment and phase compensation, plays a key wle in ISAR

imaging. As the basis of phase compensation, range alignment has been investigated comprehensively and multifarious range alignment

methods have been proposed. When the impact of range alignment cannot be judged directly, it is necessary to choose the optimal range

alignment method. An evaluation method based on variance of range bins is proposed. It makes use of weighted sum of range bins’

variance from range alignment to evaluate impact of range alignment method directly. The results of simulation verify the effectiveness of

the method.
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Range alignment and imaging results of simulation data

(5

25%



,  :ISAR

1

Tab.1 Entropies of mages and weighted sum of range bins variance of simulation data

4.5398e+ 3 1.4846e- 3
2.1348e+ 3 0.8208e- 3
2.0241e+ 3 0.8029%- 3
1 2 2 2
1 2 2
2
3.2
AR - 42 R
400MHz, 0. 4m, 256 , £, 0.4m 2
, 2
FHSBH FRE 57 BURHH XX 5
” = e
b g =
i o =
B R AR
(a)ISAR{%: (c)MIISAR{K (c)MIISAR{S
=] o 2 " U = R % ﬁf
= . “’ﬁ% - T
- n e y B A L 1(‘1) ' A (1)
pEvE 2L VE T J7 i 2 ¥ T L% ) 0
2
Fig.2 Range alignment and imaging resuls of real data
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Tab.2  Entropies of images and weighted sum of range bins variance of real data
- 0.5430e+ 12 1.0213e+ 11
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Fig. 3 Evaluation results of simulation data with different range profile average SNR
2 2
4
2
2 o 2
° ) ISAR ’

[1] Chen C C, Andrews H C. Targetmotion-induced Radar Imaging [ J]. TEEE Trans. on AES, 1980, 16(1):2- 14.

[2] Delisle GY, Wu H. Moving Target Imaging and Trajectory Computation Usng ISAR[ J]. IEEE Trans. on AES, 1994, 30( 3) : 87— 899.
[3] R . ISAR [JI. , 1998, 20( 3) : 369- 373.

[4] Wang J, Kasilngam D. Global Range Alignment for ISAR[J]. IEEE Trans. on AES, 2003, 39( 1): 351- 357.

[5] LiX, Lu G, NiJ. Autofocusing of ISAR Images Based on Entropy Minimzatior] J]. IEEE Trans. on AES, 1999, 35(4): 1240- 1251.
[6] . ISAR [JI. ,2001, 29( 12A): 1807- 1811.

s

[7] Wehner D R. High Resolution Radar[ M ] . London: Artech House, 1987.
[8] ChenV C, Miceli W J. Time-varying Spedral Analysis for Radar Imaging of Maneuvering Targets[ J] . IEE Proc. Sonar and Navigation, 1998, 145

(5):262- 268.
[9] , , . - - [J1. , 2002,24(6) :34- 36.



