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Levels of Detail based on

Depth and Spatial Perception Sensitivity of Human Vision

Hiromi T. Tanakal, Takashi Matsumotol, andShojiKanekol T
TComputer Vision Laboratory, Department of Computer Science,
Ritsumeikan University., Kusatsu, Shiga 525-8577, Japan
TTMITSUBISHI electric corporation

abstruct: Virtual Reality technology provides a new methodology for human interface with
realistic sensation, and has been received growing attention. One of key issues for the real time view
generation problem is how to represent and display the 3-D virtual space efficiently with adapting
human vision sensitivity. In this paper, we propose a novel and efficient approach for hierarchical view
generation of the 3-D objects for Image-based Virtual Museum system, in which the resolution of each
level is determined according to the distance from the observer to the object based on the depth and
spatial perception sensitivity of human vision. The object is then efficiently displayed with sufficient
accuracy by selecting the appropriate level of the model based on the distance between the observer and
the object. Experimental results demonstrate the efficiency and correctness of the proposed approach.
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Table 1 : The value of each sight character toward distance

TEE D(m) | AD Aa AS, AS
1.0 ¥142 556 8.73 1.36
2.0 *5.68  11.11 17.45 8.73
3.0 *12.81 16.67 26.16 13.09
4.0 22.80 22.22 3490  *17.45
5.0 35.68 27.78 43.64 *21.82
6.0 51.45 33.33 52.35 #26.18
7.0 70.14 38.89 61.09  *30.54
8.0 91.74 44.45 69.82 *34.91
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Fig.13 : The condition of the experiment.
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WEE Ly | XvFE  size(lmm) D(m) d(m)
L~V o 975 24.24 5.56 5.66
N1 1885 17.14 3.93 4.23
L)L 2 3621 12.12 2.93 3.18
L3 5821 8.56 2.45 2.51
L)L 4 7968 6.06 2.07 2.33
LX)V s 9374 4.28 1.74 1.99
LNV e 9389 3.28 1.52 1.85

size . — ANV F T A X (B mm)
D: FFETHEIND LAY )2 H0EEE (AL m)
d: EFFFEERTORZBRFAERE (B m) )
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