559 i N FooE Vol.46 No.9
2018 49 H ACTA ELECTRONICA SINICA Sep. 2018

— PR A M L R AR A Y
ISAR - Bl #Mz 5 ik

E AR RO L RE S 2 kR
(1. FPRRFEE S, K 400044 ;2. )P ICL Ta i i (5 515 S A0 R S0 80 =, ) P K 541004
3. R RS TAEABE , 3 K 400044 )

o E. mEE/ HAR RS BARY S AR TR ISR AR BRI R G B AR AR T e R S A
TEAF M L ( Signal-to-Noise Ratio, SNR) A% [F] i , {51143 1 ¢ 5 T 8 6 285 08 5 - sl b B 07 12 2R 2885 = U S W) AR AL IR
N5 0 3R SR AL R RE SR . AT XTI R, AR SCHR Y — P IR AR IR LR 2R VS /b7 5. B0 B Il A 5 iy
Z IR M Z I AKAAAE 5, W i 42 818 3 H AR b BrA 8Os O B A R - 3 D 8 X — SE 3 £ 8, MRTAR .22 70
(Phase Differencing, PD) FI Keystone & efs b5 b B A HCH A RE 1 3R 42 31 ] — B g B0, AR5, i AR T AR R = UAd
37 BRESCHE 122 125 BT P9 B9 BT A TS MR R A A P B — SR RS T F RS 28 S BT SNR R F- 3. e,
BHE AT AN S IR S B SR IE 1% 1 B A

KR  EGRALREE; REWIL: FIAL2E00; Keystone A8 HHT AR = UCHI L R %KL

hESES:  TN957 XEkFRIRAE: A XEHS: 03722112 (2018)09-2049-08
FBF=Z4# URL: http://www. ejournal. org. cn DOI: 10.3969/j. issn. 0372-2112.2018.09. 001

A Robust Translational Motion Compensation Method for
ISAR Imaging Under Low SNR Environment

LI Dong"*,ZHAO Ting' ,SONG Wei',LIU Qing-hua’,ZENG Hao’ ,ZHANG Cheng-xiang'
(1. Center of Communication and Tracking Telemetering Command ,Chongqing University , Chongqing 400044 , China ;
2. Guangxi Key Laboratory of Wireless Wideband Communication and Signal Processing , Guilin 541004 , China ;

3. College of Communication Engineering ,Chongqing University , Chongqing 400044 , China)

Abstract: Inverse synthetic aperture radar (ISAR) imaging for long range small/stealthy target plays an important
role in the field of national defense surveillance. However, the performances of the traditional envelop-based range alignment
method dramatically degrade due to low signal-to-noise ratio ( SNR) of received echo signal , which leads to the inapplicabil-
ity for the subsequent phase adjustment or azimuth focus. In this paper,a parametric-based approach is proposed to perform
joint range alignment and phase adjustment. To that end, translational motion is modeled as multi-component polynomial
phase signal (PPS) ,and inspired by the fact that all the scatterers in the moving target experience the same translational
range history , the phase difference (PD) operation and Keystone transform ( KT) are utilized to transform the energy of all
the scatterers into one range cell. Second, a coherently integrated cubic phase function ( CICPF) is developed to focus the
energy of all the scatterers onto a peak point,from which the polynomial coefficients can be obtained accurately to realize the
translational motion compensation in low SNR environment. Finally, theoretical analysis and experimental results are also
provided to validate the effectiveness of the proposed method.
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Keystone transform ( KT) ;coherent integrated cubic phase function ( CICPF)
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