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Side-lobe suppression technology of LFM-M code signal

REN Xintao, YANG Ningguo, WANG Zhisong
(Unit 63863 of PLA, Baicheng Jilin 137001, China)

Abstract: Linear Frequency Modulation(LFM)-M code hybrid modulation pulse compression signal is
designed in order to further improve the detection performance of radar. Classified comparison is used to
research the application of such three classic neural networks as Back Propagation(BP) network, Elman
network, and Radial-Based Function(RBF) network to pulse compression. Three network structures are
designed, and their corresponding network algorithms are analyzed. Through the research on simulation
and pulse compression output performance, it is indicated that a faster convergence rate and better
numerical stability can be obtained in the pulse compression of LFM-M code signal by adopting RBF
neural network, with the output main-to-side lobe of about 60 dB.
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Fig.2 Matched filter output of LFM-M code signal Fig.3 Pulse compression output using BP network
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Fig.4 Pulse compression output using Elman network Fig.5 Pulse compression output using RBF network
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Tablel Pulse compression output performance with different methods

method PSL ISL instruction
matched filter —2.2225 7.1132
BP network (SCG algorithm) -49.4125 —25.9853 fast network training process but poor stability, easily causing overfitting
Elman network (GDM algorithm) —25.804 4 -5.1910 very fast network training process but poor network approximation capability
RBF network —282.5745 —282.473 7 fast network training process and good stability
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