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Abstract: Although coded aperture is known as an efficient technique to remove the optical blur from the
defocused image, studies on designing the shape of the aperture have not been well explored yet. Therefore
in this paper, we will show a practical method with detailed implementation of the optimization of the coded
apertures. Especially, crossover process which strongly affects to the performance of genetic algorithm is
intensively evaluated and compared with the other methods. In the context of object recognition, the per-
formance of the deblurring should be evaluated by not the visual quality but the resultant recognition rates.
Therefore we will show the relationships between PSNR-based image quality criterion and actual recognition
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rates through experiment.
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Fig. 1 Various coded apertures [1].
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Fig. 4 Models of the crossover of genetic algorithm.
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Fig. 5 Trends of evaluation value R during the optimization.
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Fig. 7 Comparison of crossover algorithms. (a) vertical bar-
code, (b) horizontal barcode, (c¢) 2D code, (d) numbers
of Japanese car identification plate. 2D1P: 2 dimen-
sional 1 point crossover (proposed method), 2D2P: 2 di-
mensional 2 points crossover [20], 1D1P: 1 dimensional

1 point crossover, 1Drand: uniform crossover [5].
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Fig. 8 Examples of input images for simulation experiment.
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Fig. 9 The relationships between blur size and recognition rate.
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Fig. 11 Point spread functions for corresponding aperture

shapes.
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Fig. 12 Barcodes for the real experiment.
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