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Optical Performance Simulation of See-through Displays with Holographic Optical Element
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Abstract

We have developed optical see-through displays in which
the display image and the outside image are superimposed
using a reflective volume phase holographic optical ele-
ment (HOE).

By utilizing the HOE's ability to selectively reflect specific
wavelengths, a viewing optical system can be realized in
which a bright image display can coexist with excellent see-
through properties. Since the diffraction efficiency of the
HOE depends on the wavelength and the incident angle of
incident rays, the diffraction efficiency of the HOE must be
taken into consideration when evaluating the properties of
the optical system having an HOE.

In this paper, we propose a method of evaluating the op-
tical performance of optics having the HOE, and report the
results when the evaluation method was applied to the
evaluation of an optical see-through display.
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Fig. 1 See-through display with HOE.
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Fig. 2 Functioning of the see-through display.
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Fig. 3 Schematic images of (a) exposure optics for HOE fabrication, and (b)
reconstruction optics.
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Fig. 4 Steps of simulation process at single wavelength.
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Fig. 5 Layout of (a) see-through viewing optics with HOE, and (b) expo-
sure optics to fabricate the HOE of the viewing optics.
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Fig. 6 Optical layout of the simulated condition on the yz plane.
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Fig. 7 The yz cross section of simulated point spread function at a single
wavelength (532nm).

1 | = = Conventional ~~
method // ‘\
308
Z Proposed / \
- method 7 '
£06 / \
z / \
s / \
04 , \
\
/
\
02 | e N
’ \
o bt S

-0.04 -0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04
[mm]

Fig. 8 The yz cross section of simulated point spread function at broad
spectrum (524-540nm).
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