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Abstract: Aiming at the characteristics of Medium Orbit Synthetic Aperture Radar (MEO SAR) that the radar trajectory is
non-straight and ship targets are not cooperative, this paper proposed a high-resolution imaging algorithm for moving ship
under MEO SAR system. Firstly, the characteristics of MEO SAR are analyzed. The accurate slant range model of MEO SAR
is derived, and the echo phase error caused by moving ships is analyzed. Combined with range model and Doppler parameter
estimation to estimate ship motion parameters and then modify the range model. According to the modified range model, the
error caused by ship motion is compensated to perform imaging of moving ship. Finally, it is verified by experimental
simulation that good imaging results can be obtained within the range of common ship targets at sea.

Key words: MEO SAR; Parameter estimation; Ship target; Range model

DOI: 10.12347/j.ycyk.20210323001

Citation: ZHAO Bin, LIAO Wanling, ZHU Xin, et al. Research on imaging algorithm of moving ship based on motion
parameters estimation in MEO SAR[J]. Journal of Telemetry, Tracking and Command, 2022, 43(2): 81-90.

51 85

BEA R 25T Y PO SR AR SR S FIE e H ™R, ) Z2 i (s LA RO, 8y
KA F A 4 12 AR E RN R, R EE— A 300 Z05°F 07 TR 1.8 1 TR R

SLETH . HEHRB#ERS (61201308)
CUEEEE . S (zhangyunhit@hit.edu.cn )
WA HI: 2021-03-23 WG HE: 2021-12-23



- 82 - B WEF, ETEHSHMHEITHRIEEE SAR IMREEEMAR £ 43 658 2

WRE, W EEEANT MM SR AEr G ERT AR L e B TB, i E AT
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Table 1 Parameters of MEO SAR system
S ZHUE THIESH ZHUH
L7RIENEES 8 000 km EZg 5.2 GHz

R 0.001 A 12°

BB 15° RefLAe 4m
b A AR 90° Bk B G5 1000 Hz
T SR 105° RAMESHIE 180 MHz

BB IRH Z) 0 ik h 5 g 5 s

%2 EHMSGEHABAEITER

Table 2 Estimated results of ship motion parameters

XTI v, Y WOT R v,
Fe EIME AbHE HYMH  ANHME
(m/s) (m/s) (m/s) (m/s)
1 -5.00 —4.98 -5 —4.95
2 -5.00 -5.02 0.00 0.00
3 -5.00 -5.01 5.00 4.95
4 -5.00 491 15.00 15.09
5 0.00 0.00 -5.00 -5.00
6 0.00 0.00 0.00 0.02
7 0.00 0.00 5.00 5.00
8 0.00 -0.01 15.00 14.97
9 5.00 5.01 -5.00 -5.05
10 5.00 5.00 0.00 0.00
11 5.00 5.02 5.00 5.05
12 5.00 4.91 15.00 14.97
13 15.00 15.04 -5.00 —4.79
14 15.00 15.05 0.00 0.00
15 15.00 15.02 5.00 4.79
16 15.00 14.78 15.00 15.06
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