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Design of Multi-phase Dammann Grating Beam Splitter
Based on Simulated Annealing Algorithm

SHI Fa, CAI Rongli
(College of Optoelectronic Engineering, Xi’an Technological University, Xi'an 710021, China)

Abstract: Aimed at the problems of low diffraction efficiency and optical intensity uniformity of a conventional Dammann grating
beam splitter, based on the simulated annealing algorithm, a multiphase Dammann grating beam splitter design method is proposed.
Based on the scalar diffraction theory, the phase structure design of the multiphase Dammann grating beam splitter is investigated. On
the basis of the original binary mutation point coordinates, a simulated annealing algorithm is used to discretize and modulate the
phase structure of the grating within one cycle, and a reasonable control objective function is used to optimize the phase structure de-
sign. Next, the dislocation structural design is simulated by the example as a 9 X9 point Dammann grating beam splitter, which ob-
tains the dislocation grating with diffraction efficiency of 85. 3% , optical intensity inhomogeneity of 0. 095 2%, and root mean square
error of 8. 2X107°. The results show that the method is superior and practical, and it provides a theoretical basis for the generation
of the structured light for 3D measurement in practical applications.
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