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Signal Processing and Parameter Design of HPRF
Pulsed Doppler Stepped Frequency Radar

REN Li xiang', LONG Teng', YUAN Hai- peng”
(1. Radar Research Lab, Bejing Institute of Technology , Bejing 100081, China;
2. China Eledronics Technol gy Group Caporation, Bejing 100846, China )

Abstract:  Steppedfrequency radar has the ability of high range resolution(HRR). It normally adopts frequency time trans
formation( IDFT) processing to get the range profile of targets. Alternatively seppedfrequency radar can also use time frequency
transformation( DFT') processing, with which it is seen as a kind of pulsed doppler(PD) radars that use stepped frequency pulses.
Through parametric design and signal processing methods of the radar sysem, DFT method can achieve both unambiguous velocity
and high resolution ranging in a single dwell wnder HPRF crcumsgances. The range ambiguity problem n HPRF PD radars can be
resolved by careful design of parameters and signal processing methods. This paper analyzes the time frequency transfomation pro-
cessing of stepped frequency radars, based on which the HPRF PD depped frequency radar system’ s parameter design principle, so-
lutions to the frequency time coupling issue and range ambiguity are also given. Both theoretical analysis and simulation result prove
that this radar scheme can simultaneously achieve unambiguous velocity and high resolution ranging.
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