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The Optimization of the Phase Mask in a Wavefront Coding

System Based on Bacterial Foraging Algorithm
LU Yu, ZHANG Xingzu, ZHAO Tingyu
(Department of Physics, School of Sciences, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to extend the depth of field of an optical system and acquire a wavefront coding
system insensitive to the object distance, the optimal parameters of the phase mask need to be obtained. A
doublet system with a classical cubic phase mask is optimized based on bacterial foraging algorithm. The
focal length is 200. 0 mm and entrance pupil diameter is 25. 4 mm in the doublet system. The simulation
and experimental results show that the depth of field in traditional optical system is only 30. 0 mm, while it
is 80. 0 mm in the wavefront coding system by adding the optimized phase mask. It greatly extends the
depth of field. Optimization using bacterial foraging algorithm have a fast speed and easy to jump out of
local optimal solution.

Key words: bacterial foraging algorithm; wavefront coding; phase mask; optimization; depth of field
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