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Waveform Design for Radar Based on Shuffle Frog Leaping Algorithm with Grey Corre-

lation Evaluation

Long Weijun'?, Gong Shufeng', Han Qinghua', Shang Ni', Ben De'*

(1. Key Laboratory of Radar Imaging and Microwave Photonics of Ministry of Education, Nanjing University of Aeronautics and

Astronautics, Nanjing, 210016, China; 2. Nanjing Research Institute of Electronics Technology, Nanjing., 210039, China)

Abstract: Shuffle frog leaping algorithm (SLFA) combined with the grey correlation evaluation is pro-
posed for designing orthogonal waveform. SLFA plays the dominant role in the new algorithm. Meanwile
genetic operators of genetic algorithms(GAs) are introduced in the local position update and the group di-
viding method of SFLLA is modified to improve the diversity of population. Moreover, the fitness function
is evaluated with the grey correlation model. Polyphase orthogonal waveforms with low autocorrelation
and cross-correlation are taken as an example in the radar waveform design. Simulation results verify that
the waveform generated by using the proposed algorithm obtains better orthogonal performance, thus the
algorithm is effective for designing radar orthogonal signals.

Key words: shuffle frog leaping algorithm; genetic operators; grouping method; grey correlation evalua-

tion;orthogonal waveform
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F1 L=4,N=40,M=4 B EXZBIZITLER
Table 1 Phase sequences of designed polyphase code sets with N=40, L=4 and M=4
41 132 54 75
0,3,3,3,2,2,0,0,3,2,3,3,0,0,1,0,2,3,0,1,2,2,1,2,3,2,0,0,0,3,1,3,1,2,3,2,1,3,2,1
1.2,2,2,2,1,3,3,1,0,0,2,3,1,1,3,0,0,2,1,1,0,2,0,3,2,1,2,0,2,0,0,1,1,0,3,0,3,1,2
0,1.2,2,2,3,3,1,2,0,1,1,0,1,2,0,1,3,1,0,1,2,3,0,3,2,3,1,0,2,1,0,3,3,3,2,1,3,3,3
2,2,1,3,2,0,0,1,8,0,2,2,2,0,1,3,3,1,0,1,2,3,3,1,2,1,2,0,3,3,3,3,3,3,2,3,0,3,3,2

= w N

£2 L=4,N=40,M=4 Bt EZFBERIT— 1 ASP 70 CP
Table 2 ASP and CP of designed polyphase code sets with N=40, L=4 and M=4

5l 1 2 3 4
1 0.111 8 0.226 4 0.206 2 0.226 4
2 0.226 4 0.111 8 0.226 4 0.215 1
3 0.206 2 0.226 4 0.103 1 0.2151
4 0.226 4 0.215 1 0.2151 0.134 6

R3 AXFAEEEMXEHTENILRER

Table 3 Results compared with other references

JT 77 i R ASP -3 ASP Ik CP 3 CP
SCHkL2] 0.195 3 0.167 7 0.255 0 0.217 8
SCHRCS] 0.158 1 0.147 1 0.230 5 0.207 8
SCHRES] 0.141 4 0.1217 0.225 0 0.208 9
230 F 0.134 6 0.115 3 0.226 4 0.219 2
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Fig. 3 Autocorrelation function of codes
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Fig.4 Cross-correlation function of codes
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Fig. 5 Evolution results of two different algorithms
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