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Analysis of composite speckle suppression technique in laser projection display

HUANG Yan'* , CHEN Huaixi’
(1. College of Electronics and Information, Zhangzhou Institute of Technology, Zhangzhou 363000, China;2. Fujian Institute of
Research on the Structure of Matter, Chinese Academy of Sciences, Fuzhou 350002, China)

Abstract: In order to effectively suppress speckles in laser projection display, a numerical expression of the optical fiber
length and the optical field contrast degree at the end of the optical fiber was established based on speckle statistical theory.
Based on the integral scattering statistics method, the effect of scattering and moving properties of the multiple scatter diffuser on
speckle contrast was analyzed. The experimental results show that the laser speckle contrast ratio can reduce 3. 76% by using the
composite speckle suppression technology combining a vibrating 10 m multimode fiber with a rotating cascade diffuser. Using
composite speckle suppression technique can increase the system’ s freedom, which contributes to speckle suppression. This
study can provide a reference for the research work of composite speckle suppression technique in laser projection display.
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Fig. 1 Speckle contrast ratio as a function of fiber length
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Fig.2  Schematic diagram of experimental system for suppressing laser

speckle by cascade diffusers
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Fig.5 Speckle images observed on projection screen and the intensity distribution of each pixel
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