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Improvement of brightness uniformity of out—coupling
grating in holographic waveguide

WANG Wangqgiu, REN Xuechang, LU Qinghong, LIU Kaihang
(College of Physical Science and Technology, Xiamen University, Xiamen 361005, China)

Abstract: At present, there is a problem of uneven brightness of the out-coupling grating of the
holographic waveguide display system in the field of AR. In this paper, a holographic grating with a
diffractive efficiency gradient is designed and fabricated to further improve the brightness
uniformity of out-coupling grating in the display optical path. Based on theoretical analysis and
discussion, this paper proposes a scheme of moving the shutter to realize the change of the exposure
time of the holographic plate by divisional region, so that the diffraction efficiency of the obtained
holographic grating has a gradual characteristicThe final experimental results are studied and
analyzed. The results show that the uniformity of the exit pupil brightness of the coupled grating in
the system increases from 28.57% to 57.14%. Therefore, the photographic optical path and
exposure method of the holographic optical element used in this paper can effectively improve the

uniformity of the exit pupil brightness of the holographic waveguide coupling out grating.
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Fig. 1 Schematic diagram of holographic waveguide structure
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Fig.2 Schematic diagram of the optical path used in the
recording scheme
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Fig. 3 Recording the optical path of the scheme
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Fig. 4 Schematic diagram of grating area division
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Tab.1 Exposure time parameter in the con-

trol groups
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Tab.2 Exposure time parameter

F G
S s FASEME
@ ® @ ® ©) @
popise IS 10.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
S AAEA 10.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0
S AEB 10.0 4.0 5.0 6.0 7.0 9.0 11.0 13.0
SERAEC 10.0 4.0 6.0 8.0 10.0 11.0 12.0 13.0




o 18 o b=

5 A% 542 8

B 5 MELEE

Fig.5 Optical path for measurement
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Fig. 6 Out-coupling light in the control condition
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Fig. 7 Out-coupling light in the condition A
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Fig. 8 Out-coupling light in the condition B
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Fig. 9 Out-coupling light in the condition C
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Fig. 11 Comparison of brightness uniformity of each column
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Fig. 10 Distribution of light power
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