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The Development of a Head-Mounted Display (HMD)
Incorporating a Holographic Optical Element (HOE) and Worn like Eyeglasses
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Abstract

We have designed and developed a head-mounted dis-
play (HMD) with a reflective holographic optical element
(HOE). Because this HMD s virtually identical to a pair of
eyeglasses in size, shape, and weight, it can be worn like
eyeglasses. Further, this HMD maintains image brightness
and provides excellent see-through performance. The key
to this achievement lies in the techniques developed for
the design and manufacturing of the HOE, and especially
in the techniques used to analyze diffraction efficiency and
color balance. Presented here are these key techniques
and the prototype HMD which they made possible.
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Fig.1 Conventional HMD Optics
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Fig.4 Diffraction efficiency of the HOE
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Fig.9 Intensity distribution by diffraction efficiency
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Fig.10 Intensity distribution without diffraction efficiency (521nm)
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Table 1 Specifications

Fov 16degrees (diagonal)
Resolution 320x240dots
Intensity 200cd,/m?

Color 24bit

Weight 27g (w/o cable)
Thickness 3. 5mm (Pr i sm)

Transmittance | >85%

Fig.11 The wearable display
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Fig.12 Using wearable display

Fig.13 Observer's view
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