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Study of Rotational Motion Compensation Method Based on
PPP for ISAR Imaging
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Abstract

In order to form focused inverse synthetic aperture radar(ISAR) images of a non-uniformly rotating target, rotational motion com-
pensation(RMC) should be performed. Prominent point processing(PPP), one of the most representative RMC methods, is used to
compensate nonlinear rotation motion by exploiting the phase signals of scatterers. In this paper, we propose a new RMC method based
on the integrated cubic phase function(ICPF). The ICPF requires only one-dimensional(1-D) maximization to estimate the phases of
multi-component signals. Simulation results using a point scatterers model in the absence of dominant scatterers validate that PPP based
on ICPF can achieve well-focused ISAR images in real time.
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Fig. 1. Geometry of the ISAR image.
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Table 1. Simulation condition of radar.
Center frequency 30 GHz
Bandwidth 500 MHz
Pulse repetition interval 600 Hz
Measured time 1 sec
Radar position [0, 0, 0] km
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Table 2. Simulation environment of the maneuvering target.

Initial position

[100, 100, 0 ] km

Moving direction [1, 0, 0]

Velocity 50 m/s

Acceleration 3 m/s®
Angular velocity 56x107° rad/s

Angular acceleration

1.11x1072 rad/s

3 20 YAE 2R 7] Tk H4 ] 4l Aad
H24ES 38 o2, AREN 2 HAeF By
7190 stk dAM AF 3 upel o] B4 9] 3
Adie] HlAFe|BR AR B 7HS 45X
7 Y53 ISAR FAHLH 3)S 2Ho] ¥A %= AL
1% glom, ojf ] Y AERTE 1112013tk



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 29, no. 2, Feb. 2018.

ISAR Image

Doppler bins

200 400 600 H00
Down range bins

J8 3. 3|dF B o)) ISAR FFIEZT: 11.12)
Fig. 3. An ISAR image before RMC(entropy: 11.12).
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