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Analysis on diffraction efficiency distribution of output extended
grating in holographic waveguide display system
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Abstract: For holographic waveguide display system, the beam splitting membrane, adopted for obtai-
ning continuous output pupil, can form step-shaped light intensity distribution, and only when the
diffraction efficiency of output grating is step-shaped distribution, can the uniform diffraction output
intensity be obtained. To guarantee the output intensity uniformity of light within the diffraction an-
gle bandwidth, a grating model which owns continuous increasing diffraction efficiency is established.
Based on segmentation weighted average and quadratic curve fitting of the step-shaped distribution,
the calculation model is optimized and curve of diffraction efficiency distribution is obtained. In addi-
tion, the output intensity distributions of various fields are calculated from the diffraction efficiency
distribution curve. The results show that the minimum position uniformity of output area is 52.4 %
and angle uniformity within the whole exit pupil could reach to 84.9%. And analysis demonstrates
that with the increase number of the beam splitting membrane, the intensity difference between the
non-overlap and overlap region would be reduced and better image uniformity obtained.
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Fig. 1 Structure of the holographic waveguide display
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Fig. 2 Position uniformity of the output image
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Fig. 3 Angle uniformity of the output image
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