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Fig. 1 The input four kinds of aircrafts Fig. 2 The input test aircraft
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Fig. 3 The system output results with the phase-only Fig. 4 The system output results with the thresholding

filter as the system filtering function binary phase-only filter as the system filtering function
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Fig. 6 The system output results, with the optimized binary phase-only filter as the system filtering
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Table 1 The results of the computer simulation in different models

Continuous model Clipping binary model Optimal binary model
Correlation peak 84. 02 27.15 46. 92
Average noise 22.14 8. 48 7.85
Signal-to-neise ratic (SNR) 3.785 3. 2015 5.9792
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Optimized Design of Binary Phase-only Matched Filters and

Their Optical Implementation

Li Yuhua Hui Hong Liu Xijiu Liu Wenyao Zhang Yimo Dong Shihong
(The Faculty of Precision Instruments and Photoelectrons Engineering, Tianjin University, Tianjin 300072)

Abstract An optimized design of binary phase-only matched filters used in optical pattern
recognition by means of Clipping and Monte Carlo learning arithmetic in the neural network
is introduced. The computer simulation result indicates that compared with the correlation
output of the traditional phase-only matched filter, their signal-to-noise ratio (SNR) for
recognizing output and the signal correlation peak are improved obviously. Thereby it may
provide a favorable foundation for the optical implementation in the future.
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