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(a) Schematic diagram of two micro  (b) The grid noise caused
lens array made in one piece by interference
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Fig. 1 Schematic diagram drawing of the micro lens array

and the grad noise caused by interference
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(a) Schematic diagram drawing of the system (b) Speckle phenomena
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Fig.2 Schematic diagram drawing of the simplified system
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Fig. 3 Schematic diagram drawing of micro laser projector

and its designed model
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Reduction of the Optical Noise in Micro Laser Projector

ZHANG Wei'?, YANG Bo', ZHUANG Sun-lin'
(1 Shanghai Key Laboratory of Contemporary Optical System , Optical and Electronic Information Engineering
College, University of Shanghai for Science and Technology, Shanghai 200093, China)
(2 Xi'an Institute of Optical & Precision Mechanics of CAS, Xi'an 710119, China)

Abstract: The reason of the two kinds of optical noise including grid noise and speckle noise is analyzed. A
method of reducing the both two kinds of optical noise by a moving random phase plate is introduced. And
the theoretic principle is deduced. A micro projector model is designed, in which a random phase plate is
driving for vibration by a micro electric controlled motor. The projected imaging was obtained by a CCD
camera with different F# and exposure time. The speckle contrast of the projected imaging is calculated.
It is shown in the results that when the random phase plate is static, the grid noise can be reduced well.
When the random phase plate is vibrated in a frequency higher than the frequency based on the vision
hysteresis, the two kinds of optical noise can both be reduced. The final speckle contrast of the projected
imaging is less than 5%, which can be satisfied with the projection display application.

Key words: Micro projector; Laser source; Optical noise; Speckle contrast; Random phase plate





