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A Waveform Design for Radar Signal Based on Phase Modulate

and Optimum Transmit-Receiver Design
ZHOU Feng,ZHANG Zhao™ ,ZHANG Liang-liang
(Air and Missile Defense College, Air Force Engineering University,Xi'an 710051, China)

Abstract; The radar waveform design for weak target detection in interference and channel noise is consid-
ered. Based on the principle of maximizing the SINR, combined with the advantages of the phase-modulate
method and the Optimum Transmit-receive Design method (OTRD), a synthesized waveform design
method based on phase modulate and OTRD is put forward. Through the simulation, a larger SINR is ob-
tained compared to the previous two methods, the effect is particularly obvious for weak target detection in
strong interference, consequently, the function of radar detection is promoted obviously.
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Simplified model of transmit-receive signal
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Tab.1 SINR of different transmit signals dB

Ji%_ OTRD WDPM SWDPO  LFM
SINﬁ 19. 356 19. 769 21.363 1.732
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Fig.2 Impulse response of target
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Fig.3 Spectral density of clutter and noise
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Fig.4 Range of the optimum signal
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Fig.5 Phase of the optimum signal
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Tab.2  SINR of different transmit signals in different environment dB

B &L OTRD WDPM SWDPO  LFM
G,=G,0G.=2G,, 19.128 19.457 21.169 —1.958
G,=G,0,G.=5G, 18.599 18.614  20.755 —7.524
G,=G,0G.=10G,, 17.185 16.534  19.693 —12.896
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