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Fig. 1 Scheme of Optical-digital Gomputing =1, 2, <=+, Ny, m=1, 2, <o, N,
System j=1,2, -+, Ny (5)
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Table 1 Amplitude-phase Values of the holographic mask H (m)

(10) NEH, SH N.=

m 1 b3 3 4 5 6 7 8
Amplitude 0.211 1.0c0 0.208 0.194 0.704 0.542 0.657 0.634
Phasa 1.222 | —3.057 | —1.943 | 0.822 | —0.,193 | —0,300 2.033 —0,048
m 4 10 11 14 13 , 14 15 16
Amplitude 0.623 0.657 0,544 0.704 | 0.192 0.203 1.000 0.211
Phase 0,088 | —2,033 | 0,300 [ ¢.193 ‘ —0.822 | 1.933 3.057 —1.223
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Table 2 The iterative solutions of the 4-D equations produced
by the hybrid optical-digital system and theoretical calculation

solutions (1) solutions (2) solutions (3) solutions (4)
iteraitive time
E T T T
axp. theo. 9113 ' theo. exp thm exp theo
1 1.20 1.20 1.08 | 1.15 2.3¢ | 2.24 1.49 | 1.58
2 1.04 0.95 0.81 | o0.81 2.44 | 2.57 120 | 131
3 0.99 0.98 | 0.8 | o0.83 2.78 | 2.84 1.25 | 1.15
4 0.92 0.97 0.77 | 0.8 2.95 | 2.04 1.11 } 1.06
5 1.03 0.99 0.77 | 0.80 2.95 | 2.99 1.14 1.03
6 1.05 1.00 0.83 i 0.80 3.02 | 3.08 1.10 l 1.02
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Solving linear equations by using hybrid optical-digital system
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Abstract

In this paper, & hybrid optical-digital system is presented to solve a sel of
linear equations in iterative fashion. The optical part of the system consisting of a
single holographic mask carries out the vector-matrix multiplication and the other
part of the system consisting of a CCD detector and a miorocomputer performs the
measurement and addition of vectors. By using this system, a set of 4-dimensional
equations are iteratively solved, and the experimental results show that the error

of the solution is about b% comparing with theoretical one.

Key words: hybrid optical-digital system; matrix multiplication; solving linear

equations.



