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Velocity Estimation and Imaging of High-speed Targets
for Wide—band Stochastic Chaotic Radar

TANG Jun,ZHANG Lin, YUAN Jiangnan

( Department of Communication Engineering, Xiamen University of Technology, Xiamen 361024 , China)

Abstract: A new radar signal, the randomly stepped carrier frequencies stochastic chaotic signal ( RSCF-

SCS) ,is proposed because of characteristics of stochastic chaos such as true random behavior, sensitivity to

initial condition, accessibility for generation and control ,and easy realization and processing for the stepped

frequency signal. Firstly,excited by an aperiodic function,a nonlinear system generates unpredictable sto-

chastic chaotic signal (SCS) to form baseband subpulse by frequency modulation. Meanwhile,SCS is trans-

formed to frequency—hopping( FH) codes to determine carrier frequencies step. RSCFSCS is used for ve-

locity estimation and high—resolution range imaging of high—speed moving targets. The velocity estimation

includes a coarse search and a precise search, where the coarse search is conducted with a fixed step to

make the velocity deviation less than the velocity resolution , while the precise search adopts the golden sec-

tion search( GSS) algorithm to get an accurate estimation of velocity. Then the spectra are coherently syn-

thesized to realize wide bandwidth and high—resolution range imaging. Finally ,numerical simulations dem-

onstrate a good performance of the proposed signal model and the processing algorithm.

Key words : stochastic chaotic signal ;noise radar; high—resolution imaging;stepped frequency ; moving tar-

get; velocity estimation
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