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A Design Method of Phase Coded Waveform and Its Mismatched Filter
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Abstract: A design method of phase coded waveform (called phase coded waveform with
expanded mainlobe) and its mismatched filter are proposed to solve the problem that the peak
sidelobe level (PSL) of phase coded waveforms after pulse compression is too high. More degrees
of freedom in optimization process are obtained by increasing the code number of the phase coded
waveform under a constant bandwidth at a given time width of the phase coded waveform, and
then the PSL is decreased. A criterion for designing phase coded waveform with expanded
mainlobe is presented, and the least-pth norm optimization algorithm with the L-BFGS is used as
a sub-algorithm to solve the problem. Then, a method of designing the mismatched filter based
on the designed phase coded waveform is presented to suppress the PSL and to match the desired
mainlobe, and a convex optimization algorithm is used to solve the problem. Simulation results
and a comparison with the traditional phase coded waveform show that under the given time width
of the phase coded waveform, the PSL of the phase coded waveform with expanded mainlobe is

reduced by 4. 32 dB. When the method of designing the mismatched filter is used, the PSL of the
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phase coded waveform after pulse compression is further reduced by 5. 94 dB.

Keywords: phase coded waveform; mismatched filter; peak sidelobe level; pulse compression
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