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Abstract By means of simulated annealing genetic algorithm, frequency-response characteristics of nonuniform-
delay-time microwave photon filter with full/non positive coefficients are analyzed. And the window-function method
is applied at the same time. Simulation results show that the more taps lead to better performance at full-positive
symmetric coefficient filter. In the case of low-pass filter, full-positive coefficients limit largely factor on the span of
transfer function, the characteristics improvement of non full-positive coefficients filter is obvious. At the same cut-
off frequency, the optimal performance of simulated annealing genetic algorithm is slightly better than that of the
window-function method. Once limiting the cut-off frequency of pass-band and stop-band, and relaxing the
requirements of the transition zone, the advantages of simulated annealing genetic algorithm are much more obvious.
Key words optical devices; simulated annealing genetic algorithm; multiple taps; minimum root-mean-square error
criterion; nonuniform-delay-time microwave photon filter; @ parameters
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EOM: electro—optic modulator
PD: photoelectric detector
VNA: vector network analyzer
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Fig. 1 Schematic of microwave photon filter
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Fig. 2 Microwave photon filter based on grating-array
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Table 1 Comparison of filter performance indices

for different taps

N 3dB 20 dB Shape_factor MSSR
3 0. 34 0.72 2.12 19.6
4 0.28 0.61 2.17 27.0
5 0. 24 0. 54 2.25 33.8
6 0.22 0. 50 2.27 39.2
7 0. 20 0.48 2. 40 44. 4
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Table 2 Comparison of filter performance indices for

different coefficients

Coefficient Shape_

RMS MSSR 3dB 20dB
range actor

All positive

1/30.7 23.4 0.19 0.42 2.21
coefficient MPF
Negative
coefficient 1/57. 4 21.1 0.26 0.38 1. 46

included MPF
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