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Modeling and Simulation of the Radar Clutter for
the Phase-coded Pulse Compression Radar

ZHANG Chang-long LOU Sheng-qiang ZHOU Liang-zhu
College of Electronic Science and Engineering National Univ. of Defense Technology Changsha 410073 China

Abstract Firstly the phase-coded pulse compression signal is analyzed. Then the radar clutter model for phase-coded pulse
compression radar is proposed based on the radar clutter model for the general pulse radar. Both the probability density
characteristics and the spectral density characteristicsof the clutter signal are analyzed by Monte-Carlo method. The correlation
characteristics of the clutter signal between the two range gates are also discussed. Finally for the design of the radar
environment simulator the implementation of the clutter simulation’ s system is proposed by mixed means of software and
hardware.
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Fig.1 Clutter scatter’ s geometry relation for general pulse radar
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Fig.2 Clutter scatter’ s geometry relation for phase-coded pulse compression radar
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Tab.1 Parameter setting for clutter simulation
3dB a b
Weibull 100Hz 5134 1 2.8 8us 2ms
3.1
3 13
13 6 7 100
Weibull 3a 3b ¢ d Weibull
k
13 Weibull 4 Weibull
2 2 Weibull b
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Fig.3 The statistical histogram of clutter’ s amplitude for 13 Baker phase-coded pulse compression radar

2 Weibull

Tab.2 Parameter estimate of Weibull distribution

1 2 3 4 5 6 7 8 9 10 11 12 13

1.274 0.546 0.360 0.212 0.251 0.216 0.206 0.110 0.097 0.095 0.043 0.080 0.091

2.677 2.117 2.177 2.357 2.113 1.890 1.789 2.035 2.153 2.175 2.576 2.128 1.946
b=2.8
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Fig.4 The clutter’ s power spectrum for 13 Baker Phase-coded pulse compression radar
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Fig.5 Clutter signal correlation according a repetition pulse
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