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High-resolution Modeling of 3D Environment Using
Omnidirectional Image Sensor

HAJIME NAGAHARA," HIROAKI HAMADA,t YASUSHI YAGI'
and MASAHIKO YACHIDAT

Recently, many applications in virtual reality and robotics, such as the compensation of
time delays in tele-presence and walk-through, require to use virtual environment extracted
from real scene. We propose a 3D environment modeling method which extracts a 3D geo-
metrical model and texture images from an omnidirectional image sequence. However, the
omnidirectional image sensor, HyperOmni Vision, has an intrinsical problem where the an-
gular resolution of the senor is lower than that of conventional video cameras. To solve this
problem, we improve the resolution of its textures by using the technique of image mosaic
and super-resolution from the omnidirectional image sequence.
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Table 1 Mirror parameters.

42.1 mm
42.7 mm

a
b
c 59.97 mm
f

3.9 mm

013 0OO0O00Doog
Fig. 13 A result of
gometrical model.

012 0OO0O0O0oOoOoooo
Fig.12 Exprimental
environment.

014 0O0O0O0OOD
Fig.14 An example of input images. (left: near, right:
far)
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