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Abstract

Traditionally, the camera’s aperture should be as small as possible in order to make the fore-
ground and the background clear, respectively. However, affected by the diffraction limit, tiny
apertures can cause the image distortion. The above difficulties can be overcome by merging mul-
tiple images with the same compositions but with different focus. The thesis includes hardware
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and algorithm design, emphasizing on algorithm design. The image can be eventually fused in-
cluding in Gaussian filtering, Laplacian operator, mean filtering and maximum mapping of detec-
tion points. Besides, in order to greatly shorten the running time of program, the multi-process is
added to the algorithm without deprived of any sharpness, demonstrated by simulation. The algo-
rithm is suitable for the multi-core CPU, universally.
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Figure 1. The beam path of schematic setup for focus stacking based on multi-processing
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Figure 2. Flow chat of the system for focus stacking based on multi-processing
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Figure 3. Samples
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Figure 4. Displays of merging images by different algorithms
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Figure 5. Merged image by serial algorithm and parallel algorithm, respectively
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