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ABSTRACT

In this paper, we design an optimal binary phase computer generated hologram for pattern generation
using combined genetic algorithm and simulated annealing algorithm together. To design an optimal binary
phase computer generated hologram, in scarching process of the proposed method, the simple genetic
algorithm is used to get an initial random transmittance function of simulated annealing algorithm. Computer
simulation shows that the proposed algorithm has better performance than the genetic algorithm or simulated

annealing algorithm in terms of diffraction efficiency
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g 2. Fdwe] od4ke] o
Fig. 2. Example of mutation operation.
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Table 2. The diffraction efficiency of BPCGH
which is designed by using GA.
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Fig. 5. BPCGHs which is designed by using GA
and its reconstructed images: (a} BPCGH of
binary image. (b) reconstructed image by inverse
Fourier transforming of Fig. 5(a). (¢) BPCGH of
gray image, and (d) reconstructed image by
inverse Fourier transforming of Fig. 5(c)
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Table 3. The diffraction efficiency of
BPCGH which is designed by using SA

algorithm
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EE2
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091 l 24
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0.93

|
HYE 94| 640 71.9 73.2
1

(c) (d)

O8l 6. SA delES o8sl dA" BPCGH % A
A4 34 (a) o1l 9ake]l BPCGH, (b) 23 (a)9] o
2ol W3] o AR A (o) W= G4
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°é/‘°]'

Fig. 6. BPCGHs which is designed by using SA
algorithm and its reconstructed images:

(a) BPCGH of binary image, (b) reconstructed
image by inverse Fourier transforming of Fig. (a),
(¢) BPCGH of gray image. and (d) reconstructed

image by inverse Fourier transforming of Fig. (c¢)
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Table 4. Diffraction efficiency of binary
image and gray level image that using
the proposed algorithm.
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s

Fig. 7. BPCGHs which is designed by using the
proposed algorithm and its recon- structed
images: (a) BPCGH of binary image. (b)
reconstructed image by inverse Fourier
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transforming of Fig. (a). (¢) BPCGH of gray
image, and (d) reconstructed image by inverse

Fourier transforming of Fig. (c)
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