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Design of Orthogonal Waveforms Set for MIMO Radar
Based on Chaos Frequency Modulation

NIU Zhao-yang LI Xiao-bo
( Electronic Engineering Institute of PLA  Hefei 230037 China)

Abstract:  The design of orthogonal waveform was one of key technology to realize MIMO radar. Presently some statisti—
cal optimization arithmetic such as SA ( Simulated Annealing) and GA ( Genetic Algorithms) was often used to design or—
thogonal waveforms for MIMO radar. The common flaws of before-mentioned methods were low efficiency and the perform—
ance of waveform set should descend along with the increase of the waveform number. So a new method based on chaos fre—
quency modulation signal was proposed to design orthogonal waveform set for MIMO radar. Because of the well statistic char—
acteristic  the good orthogonal waveform set is gotten without using optimization arithmetic. Moreover the waveform number
would not affect the performance of waveform set. So the proposed method has advantage at arithmetic efficiency and wave—
form diversity. The simulations indicated the validity of the method.
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Fig. 1  Ambiguity Function of the CFM waveforms
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Fig.2  Cross Correlation Function of the CFM waveform
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Fig.3  Autocorrelation of the waveform set
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Fig.4  Cross correlation of the waveform set
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Fig. 5 Doppler Loss of pulse compressing

2t —— [N-.NE‘- ;ﬁﬂ\ a8
— LIk d TJ.B_EH N
==& - CFM Fy <N

HH 2 15 Eh SRS fd Tp

G ERHE SRR
Fig.6 Doppler Loss of orthogonality
0 . ,
1
2,
-10
[=2]
£ 15
_ﬁlll[;-_ e @ocaafiec-- 0 - T & - |
-25
74 6 8 10 12 14 16 18§ 20

1
EH7 HEISBESERELELR

Fig. 7 Relation curve of size vs performance
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