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Abstract

Fourier transform is one of the keys of the mathematical tools in digital signal processing. The

performance of traditional discrete Fourier transform based on digital circuit is restricted to the electronic device

speed, which is difficult to meet the requirements of the high speed of signal processing, especially restricting the
development of Thit/s super-speed optical processing technology. The discrete Fourier transform method based on

the parallel optical vector matrix on time-multiplier principle is studied. The features of high speed and low heat

dissipation of light are utilized and putting all optical parallel discrete Fourier transform method with phase only

spatial light modulator as the core of transformation matrixes is put forward, which gets verifications by means of

experiment. The experimental results show that the proposed all optical parallel discrete Fourier transform has less

error (about 0. 13). With further modulation and promotion of function, the method can have widely potential

application in the high speed optical signal processing.
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F— Ao db B, B SR BEAE ) ene » WHH — 40 011 (1.00 0.50 0.50) (1.00 0.50 0.52)
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Table 2 Normalization value based on 4 X4 scale matrix

Input value Simulated value Experimental value c
0001 (1.00 1. 00 1. 00 1.00) (0. 88 0. 88 0.91 1.00)
0010 (1.00 1. 00 1. 00 1.00) (0.96 0. 94 0. 85 1.00)
0011 (1. 00 0.71 0. 00 0.71) (1. 00 0.75 0. 00 0.51)
0100 (1.00 1. 00 1. 00 1.00) (1. 00 0. 83 0. 81 0. 84)
0101 (1.00 0. 00 1. 00 0.00) (1.00 0.19 0. 81 0.00)
0110 (1.00 0.71 0. 00 0.71) (1. 00 0. 33 0. 00 0.16)
0111 (1.00 0. 33 0. 33 0.33) (1.00 0. 36 0.41 0. 40)
1000 (1. 00 1. 00 1. 00 1.00) (1. 00 0.79 0. 90 0. 96) 0.12
1001 (1.00 0.71 0. 00 0.71) (1.00 0. 56 0. 00 0.62)
1010 (1. 00 0. 00 1. 00 0.00) (1. 00 0. 00 0.99 0.05)
1011 (1. 00 0.33 0.33 0.33) (1. 00 0. 44 0.45 0. 38)
1100 (1.00 0.71 0. 00 0.71) (1.00 0.48 0. 00 0.44)
1101 (1. 00 0.33 0.33 0.33) (1. 00 0. 46 0. 39 0.34)
1110 (1.00 0. 33 0. 33 0.33) (1.00 0.25 0.19 0.28)
1111 (1.00 0. 00 0. 00 0.00) (1.00 0. 05 0. 00 0.03)
4.3 ESH#ETHIR F 4 10X 10 BB IH —fLH
N8 X SHAA I 4 45 I, B A B K 25 8] % Table 4 Normalization value based on 10X 10 scale matrix
3 8X8 MR IH—1L{E Simulated Experimental
Input value c
Table 3 Normalization value based on 8 X8 scale matrix value value
Simulated Experimental 1.00 1.00
Input value o 0. 00 0.07
value value ’ ’
1. 00 0.97 0. 00 0. 04
0. 00 0.10 0. 00 0. 04
0.00 0.10 1111111111 0-00 0.0 0. 050
0. 00 0.11 0. 00 0.05
01010101 100 100 0.079 0. 00 0. 00
0. 00 0. 04 0. 00 0. 06
0. 00 0. 00 0. 00 0.02
0. 00 0.11 0. 00 0.09
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