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A Novel Algorithm of Chirp Rate Estimating and ISAR Imaging
of Multiple Targets Based on Sparse Sampling

JIANG Dong, TONG Ningning, LONG Genong
(Air and Missile Defense College. Air Force Engineering University, Xi'an 710051, China)

Abstract: In view of the disadvantages of sampling at a high rate and long time duration in the current
methods of multiple targets imaging. a novel algorithm of chirp rate estimating and Inverse Synthetic Ap-
erture Radar (ISAR) imaging of Multiple Targets is proposed, combined with Compressive Sensing theory
based on sparse sampling. Firstly, a redundancy sparse dictionary is established according to the character-
istic of echo signals, the echo signals are decomposed into the sparse dictionary by utilizing Gauss random
measurement matrices and focal undetermined system solver (FOCUSS) method to recover the imaging,
and estimate the chirp rate accurately. Secondly, the echo separation and the motion compensation are done
with the chirp rate estimated. Finally, obtaining the image of each target based on sparse sampling. And
the results show that the method is feasible and valid.
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Fig.1 Schematic diagram of target motion
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Fig.2 Echo direct imaging results
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Fig.3 Atomic energy diagram based on

Overcomplete basis



VUAR 45 3K T30 B SR FE I P AR R A 5 £ B F5 ISAR BUE 77

09|

0.8

0.7
I# 0.6
@ ().5

0.4

03k

0.2

0.1 Z

L Lub 1 1l 1 | T 1 ] X
009 N T T

i 7L i
A
Kl 4 HHf e« BEEE R

Fig.4 The energy diagram ofsparse solution
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Fig.5 Imaging results of target 1
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Imaging results of target 2
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