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Coherent Pulse Tramn Based Velocity Estimation and Compensation for High
Resolution Range Profile of Moving Target in Stepped Frequency Radar
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Abstract

A Stepped Frequency Radar(SFR) is a method of achieving high range resolution by gradually increasing the
frequency of a transmitted pulse to create a wide synthetic bandwidth. However, in the case of moving target,
accurate range estimation can not be performed due to the range-Doppler coupling phenomenon, so it is
necessary to compensate through accurate velocity estimation. In this paper, we propose a stepped frequency
radar waveform with a Coherent Pulse Train(CPT), velocity estimation results according to parameters using
this method and VMD(Velocity Measurement Data) were compared and analyzed by numerical simulations.
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Fig. 1. Stepped Frequency Waveform with CPT
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Table 1. SFR parameter values used in the experiments

E 1. ¥ AFZE SFR mztole gt
Parameters VMD CPT
Carrier Frequency (f,) 36 GHz 36 GHz
Frequency Step Size (Af) 1 MHz 1 MHz
Number of Pulses for SFR (Nggp) 256 256
Pulse Repetition Interval (7)) 10us 10us
Pulse Repetition Frequency (F,) 100 kHz 100 kHz
Target Range (R) 250m 250m
Target Velocity (v) +50m/s | +50m/s
N—point IFFT (N) 2048 2048
Delayed Value («) for VMD 128 -
Coherent Pulse Train Length (N, p;) - 8
A3l AHg®E VMD % CPT Zbzbe] shebv]H
A2 A%s dodeld $41 4+ A o
HE #ES A dE 9, deolgazy
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Fig. 5. Comparison of velocity resolution for VMD and
CPT method (a) VMD (b) CPT
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Table 2. Velocity estimation results of VMD and CPT
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Parameters VMD CPT

Max. Doppler Frequency, f, 50 kHz 50 kHz

Max. Velocity, V.« 29,297 m/s  208.33m/s

Velocity Resolution, V,_ 28.61 m/s 0.20 m/s
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