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Table 1

Comparison of the results for step — based method

and chaos optimization algorithm with 0. 1s pulse width

Optimization Theoretical value Estimated value time
methods (py»u,) (p*,u™) (s)
Step — based
1.039, 1.4230) 15.0
(0.001) ( ’ )
Step — based
1.0382, 1.4205 1.0392, 1.4230) 24.9
(0.0006) ( , ) ( , )

chaos Opt.lmlzdtl()n (1.0393’ 1-4230) 6.2
algorithm
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Table 2 Comparison of the results for step — based method

and chaos optimization algorithm with 0. 2s pulse width

Optimization Theoretical value Estimated value time
methods (py»u,) (p*,u™) (s)
Step — based
1.051, 2.2137 i
(0.001) (1.051, 37) 33
Step — based
1.0508, 2.2289 1.0506, 2.2137) 60.7
(0.0006) ( , ) ( , )

“haos optimizati
chaos optimization (1.0505, 2.2137) 15.2

algorithm
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Table 3  Comparison of the results for step — based method

and chaos optimization algorithm with 0. 4s pulse width

Optimization Theoretical value Estimated value  time
methods (pyu,) (p",u") (s)
Step — based
1.056, 3.2730) 66.9
(0.001) ( ’ )
Step — based
1.0559, 3.2761 1.0560, 3.2730) 114.2
(0.0006) ( 9, ) ( , )

-h timizati
chaos optimzation (1.0561, 3.2730) 30.0

algorithm
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Table 4 Comparison of the results for step — based method

and chaos optimization algorithm with 0. 6s pulse width

Optimization Theoretical value Estimated value time
methods (py»u,) (p*,u”) (s)
Step — based
1.061, 3.7052) 128.0
(0.001) ( ’ )
Step — based
1.0609, 3.7010 1.0608, 3.7052) 213.3
(0.0006) ( , ) ( , )

haos optimizati
chaos optimization (1.0610, 3.7052) 53.5

algorithm
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STUDY OF CHAOS OPTIMIZATION ALGORITHM IN THE
FOURIER DOMAIN FOR EXTREMUM SEARCHING

Wu Qian'"  Nie Jiandong® Wei Hongkai’
(1. Institute of Noise & Vibration, National Key Laboratory on Ship Vibration & Noise, Navy Engineering University, Wuhan 430033, China)
(2. Navy military delegate section office of 438 factory, Wuhan 430033, China)
(3. Electronic Engineering College, Navy Engineering University, Wuhan 430033, China)

Abstract As the sinusoidal signal can be concentrated in the Fourier domain due to the orthonormal sine basis
of the Fourier transform. The linear frequency modulation ( LFM) signal can be concentrated in the fractional
Fourier domain due to its orthonormal chirped basis of the fractional Fourier transform. So the detection and pa-
rameter estimation of LFM signal is usually completed by step-based searching method for extremum searching in
the fractional Fourier domain. In order to resolve the disadvantage of inefficiency of step-based searching method,
Chaos optimization algorithm is introduced to the fractional Fourier transform for extremum searching based on the
study for the nature of fractional Fourier optimization problem. Simulation results show that the performance of

Chaos optimization algorithm is better than that of the traditional step-based method.

Key words chaos optimization algorithm, fractional Fourier transform, extremum searching
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