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High uniformity laser illumination system with small aperture
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Abstract: The speckle phenomenon and the Gaussian distribution affects image quality greatly in laser
illumination. In order to change Gaussian distribution to flat-top distribution and reduce the speckle
phenomenon to get uniform light spots, this paper discusses the feasibility of speckle reduction using
random diffuser. We designed a laser illumination system using "random micro-lens array" as the ran-
dom diffuser. It can achieve a flat-top light illumination with divergence angle 36° and aperture 2 mm.
A comparison of the quality of the light spot is made using fused silica stick and G-lens as the light
transmitting component. We measured the distribution of the light spot and the speckle. This method
can be verified to reduce speckle contrast to 4.84 % , which reflects the excellent ability to enhance the
quality of laser illumination.
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Fig.1 Image of the “random micro-lens array” ob-

served by microscope
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Fig.2 Effect of LED glim illuminating spot shaping

by the “random micro-lens array”
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Fig.3 Diverge characteristic of the diffuser
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Fig.4 Optical system of laser collimation
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Fig.5 Optical system of laser illumination
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Fig.6  Light intensity distribution of the light spot

from the fiber
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Fig.7 Light intensity distribution of the light spot

from the optical system with rolling “random

micro-lens array” and G-lens
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Fig.8 Light intensity distribution of the light spot

from the optical system with rolling “random

micro-lens array” and fused silica stick
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Fig.9 Image of the speckle with no speckle reduction
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Fig.12 Distribution of the speckle with static “ran-
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Fig.13 Image of the speckle with rolling “random

micro-lens array”
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