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Speckle reduction using rotating random micro-lens
array in laser display
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Abstract; In order to eliminate disturbing speckle phenomenon, this paper discussed the feasibility of
speckle reduction,analyzed the superiority in beam control and energy efficiency using the "random
micro-lens array" as the random diffuser, and proposed to set the rotating "random micro-lens array"
in the optical system to reduce the speckle. The speckle on the screen was measured after setting this
component, this method was verified to reduce speckle contrast to 1. 15% so that the eyes couldn’t
distinguish the laser speckle. This method can greatly improve the viewing quality of laser TV. Com-
pared with traditional method of rotating uniform light stick, this method presented the excellent
ability in speckle reduction.
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Fig. 1 Sketch of projection system
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Fig. 2 Structure of the“random micro-lens array”

under microscope
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Fig. 3 Comparison between the light illuminated by

the LED glim directly and through the “ran-

dom micro-lens array”
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Fig. 4 Diverge characteristic of the diffuser
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Fig. 5 Light distribution of the LED glim after going

through the “random micro-lens array”
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Fig. 6 Structure of rotating “random micro-lens array”
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Fig. 7 Image of the speckle with no speckle reduction
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Fig. 8 Light intensity distribution of the speckle

with no speckle reduction
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Fig. 9 Image of the speckle with rotating uniform

light stick
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Fig. 12 Light intensity distribution of the speckle
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Fig. 10  Light intensity distribution of the speckle

X

with rotating uniform light stick
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Fig. 13 Image of the speckle with rotating “random

micro-lens array” exposed in 1/24 s
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Fig. 11 Image of the speckle with rotating “random

micro-lensarray” exposed in 1/80 s
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