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Banding Pattern Suppressed Waveguide in Laser Beam Scanning
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Abstract The causes of the banding pattern in the images and the parameters of an optical system related to the banding
contrast were studied to suppress the banding patterns that appeared in images displayed by a laser beam scanning system
after a two-dimensional exit pupil expansion and to improve the display quality. Next, a method using dual-layered planar
waveguide superposition was used to expand the exit pupil and suppress the banding contrast. According to the simulation,
when the thicknesses of the dual-layered planar waveguide are 0. 64 mm and 0. 6 mm, respectively, the banding contrast of
the pure color image displayed by the system decreases to 23.2% compared to single-layered waveguide system with
thickness of 0. 6 mm. This method can suppress the banding contrast and improve the display quality without significantly
increasing the system volume or requiring complicated processing requirements. This method offers a solution by applying

a laser beam scanning display to an augmented reality system.
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Fig. 1 Schematic of augmented reality system based on laser beam scanning
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Fig. 2 Definition of ray angle and schematic of pupil expansion.

(a) Angle definition; (b) schematic of pupil expansion
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Fig. 3 Comparison between the measured and calculated luminous intensity distributions. (a) Measured luminous intensity distribution;

(b) calculated luminous intensity distribution
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Fig. 4 Schematic of beam path, beam spots, and human pupil in different field of view. (a) Schematic of beam path from different field

of view; (b)-(d) schematic of beam spots and human pupil in middle, right, and left field of view
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Fig. 6 Calculated luminous intensity distribution under different radii of MEMs mirror
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