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Optimal Design Algorithm of LFM-PC Hybrid Modulated Signal

LI Chen, ZHANG Jindong, DING Xun, SHANG Dongdong

(College of Electronic and Information Engineering , Nanjing University of Aeronautics and Astronautics, Nanjing 211100, China)

Abstract: Phase coded (PC) signal has Doppler sensitivity problem when used in high-speed moving plat-
forms and high-speed target detection. A wide Doppler tolerance signal form based on the hybrid modulation of
linear frequency modulation (LFM) signal and PC signal—LFM-PC signal is studied to deal with this problem in
this paper. The ambiguity function of LFM-PC signal is deduced and the optimal design model of the signal is es-
tablished within the Doppler tolerance based on the criterion of the minimum normalized integral side lobe. A
low-complexity signal optimization algorithm based on alternating direction method of multiplier (ADMM) is
proposed. The simulation results show that the LFM-PC signal based on this optimization algorithm has a wide
Doppler tolerance while reducing the normalized side lobes. The optimization algorithm has the characteristics of
fast convergence speed and low calculation amount.

Key words: hybrid modulated signal; ambiguity function; Doppler tolerance; signal optimization design; al-

ternating direction method of multipliers
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