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Abstract

transmitted by the shipborne radar with same type in the complex battlefield environment, we design a frequency

Considering the problem that the same frequency interference is easy to occur between the radar signals
modulation (FM) coded signal with orthogonal characteristics. The search direction of conventional waveform
coding with the orthogonal characteristic is improved, and the hybrid genetic chicken swarm optimization (HGCSO)
is used to identify the coding sequences with low autocorrelation and low cross correlation characteristics. We adopt
the back-learning chicken swarm algorithm to search the optimal values, and introduce the learning factor and the
idea of mutation and crossover in genetic algorithm to update the individuals. A comprehensive evaluation of set pair
analysis is used in fitness function, and the search direction is guided according to the relational degree of setting pair
analysis to get a FM coding sequence pulse signal with excellent orthogonality. The fuzzy function of the obtained
radar signal, the matched filtering of the echo signal, and the orthogonality of the simulation signal at different radar
numbers are simulated respectively, and the results of simulations show that the FM coded signal designed by this
algorithm can effectively resist the same frequency interference.

Key words  signal processing; orthogonal frequency modulation coded signal; hybrid genetic chicken swarm

optimization; comprehensive evaluation of set pair analysis
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initializing parameter,
generating initial solution
group and reverse solution

according to the set pair analysis
contact degree

calculating the fitness value of two groups
of solutions, preserving the optimal value

—»I update the grade of the chicken group

number of iterations M=40
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others” to the rooster, hen, and the
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the fitness value of the solution
group after lenrning

save the optimal value according
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pair analysis
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every 10 generations?
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Fig. 1 Flowchart of HGCSO algorithm
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Table 1 Three groups of FM coding sequences when the

number of sub-pulses is 32

N =32, & %% UhHEE o, =200, & LK E

M=40, ¥ JEEMAUE A =(1.1,1,1} , Z % H 5%
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Signal FM coding sequence
9,29,4,0,30,16,20,23,2,18,12,6,1,
Sequence 1 28,25,31,15,21,11,10,14,17,

5,26,19,22,24,8,7,27,3,13
30,2,19,28,9,3,17,5,10,23,18,7,12,
Sequence 2 0,8,13,27,24,6,26,22,16,25,21,

15,29,14,11,31,20,4,1
9,4,23,29,8,2,31,10,11,21,19,24,

Sequence 3 27,25,18,14,30,13,6,26,1,12,
15,20,3,0,16,5,7,22,17,28
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# 2 WIS ASP fl CP 3 ARG IR R S H M SCRR G R A5 R 0 AR
Table 2 ASP and CP of FM signals Table 3 Comparison between proposed method and
Sequence number other methods from references
) Signal 1 Signal 2 Signal 3

of signals Method Average of ASP  Average of CP
Signal 1 0.0505 0.0747  0.0797 Method of Ref.[8] 0.0820 0.0781
Signal 2 0.0747  0.0544  0.0746 Method of Ref.[10] 0.0833 0.1099
Signal 3 0.0797 0.0746  0.0585 Proposed method 0.0545 0.0763
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