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Optical Designing for Head Mount Display Giving Natural 3D Image
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In order to realize the natural 3D image which utilizes not only binocular parallax but also focus-
adjusting, we considered and developed the optics used in the head mount display which displays
infinite distance object and near distance object separately at different positions. Since some aberrations
should be caused by moving the object distance, the conventional optical system cannot display both
these two objects simultaneously without the aberration. According to the practical lens designing, we
found out the field curvature and astigmatism are dominant aberrations in this case. Thus, we
developed the optical design method to reduce this field curvature by giving the appropriate value of
distortion. By using our proposed method, the optical design for the natural 3D image is enabled.
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Fig. 1 Natural 3D optical system using transparent organic electro luminescence. (a)
Basic concept of natural 3D optical system, (b) top view of natural 3D optical system.
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Fig. 3 Spot diagrams of near and infinite object. (a) Infi-

nite object, (b) near object.
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(a) Astigmatic Distortion
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Fig. 4 Longitudinal aberration diagrams of near and infi-
nite object. (a) Infinite object, (b) near object.
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Fig. 5 Optical parameters for estimating spherical aberration.
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Fig. 6 Optical parameters for estimating sine condition.
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Fig. 7 Spot diagrams of near and infinite object (F/3).
(a) Infinite object, (b) near object.
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Table 1 Optical designing condition.
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Fig. 10 Ray diagram of applying field curvature non-generation
condition.
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( a) Astigmatic Distortion
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Fig. 11 Longitudinal aberration diagrams of apply-
ing field curvature non-generation condition. (a) Infi-
nite object, (b) near object.
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Fig. 12 Spot diagrams of applying field curvature non-genera-
tion condition. (a) Infinite object, (b) near object.
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