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Visualization System with Super Reality
HAJIME NAGAHARA," YASUSHI YAGItt and MASAHIKO YACHIDAf®

Many applications in virtual reality and multimedia arequire to show a realistic virtual en-
vironmwnt. A high-resolution and wide field of view are some factors of the reality. However,
the factors are usially restricted by limitations of sensor and display hardwares. We pro-
posed two techniques; super-resolution modeling and wide field of view catadioptrical head
mount display to enhance a reality for such applications. Super-resolution modeling improves
a resolution of a model which constructs the virtual view. The wide field of view HMD real-
izes 180-degree field of view horizontally including human peripheral vision. These merthod
and new device improve the reality of visualization system for virtual reality applications to

overcome the previous limitation of the hardwares.
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Fig. 10 Characteristics of hyperboloid and ellipsoid
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Fig. 13 Prototype HMD
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Fig. 16 Resolution estimation by Landolt chart
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Table 1 Estimation of depth perception by displaying
stereo images

Average [mm] | standard deviation [mm)]
22.35 16.149
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Table 2 Estimation of eye movable limit without

vignetting
Average [deg.] | standard deviation [deg.]
Horizontal + 16.6 5.13
Vertical + 15.5 4.33
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Table 3 Influence of vignetting

Accommodation
with head motion
off 6/10
On 1/10

Occurence of vignetting
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Table 4 Estimation of prototype wide FOV HMD

Advantage of wide FOV
Extension of FOV 10/10 '
Immersion 10/10
Feeling of movement 10/10
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(a) Wide view(180hx60h degree FOV

(b) Narrow
view(60h x 40h
degree FOV

17 HMD 2Rl
Fig. 17 Disapleyed image on HMD
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