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Table 1 Simulation results of binary phase focusing element with different
parameters of genetic algorithm, where NV is the dimensuion of problem, M is

the number of the members in a population

N X N| M| L | Number of NSA | efficiency (%)
713 1500 41.7
16X 16
13| 4 1800 40. 9
: 7 3 9000 39.9
32x32
13 4 10000 40. 4
703 36000 40. 3
64 % 64
4 40000 40. 5
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Table 2 Simulation results of focusing element with multi- phase level by

genetic algorithm (m =7, L =3)

phase : numbet of % efficiency % efficiency
N >< N |
' level VL NSA (optimized) (theoretical )
L4 7200 79. 9 81. 1
1616 |
8 25000 94. 4 95.0
C 4 29000 79.3 81.1
3232
8 80000 92.2 95.0
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Fig, 3 The Dammann grating structure by using Fig. 4 The experimental result of * X 8
genetic algorithm, where the pixel with white array generation by loading the data of
tepresents zeta phiase and ths viack:nt phise Fig. 3 uinto ferro-electric liquid crystal

SLM opetrated in binary phase mode
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Genetic algorithm to the optimal design of diffractive optical elements and

its comparison with simulated annealing algorithm
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Abstract

In this paper we successfully apply the modified genetic algorithm to the optimal
design of diffractive phase optical elements with high demension. Its comparison to
simulated annealing algorithm is also discussed. The results show that genetic algorithm
not only can be applied to the optimal design of diffractive optical element with ninary
phase, also with the multi- level phase. Especially, it suits to implement in an opto-
electronic hybrid system.
Key words diffractive optical elements, genetic algorithm, simulated annealing

algorithm.
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