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Mapping textures on 3D geometric model
using reflectance image

Ryo Kurazume M. D. Wheler Katsushi Tkeuchi
The University of Tokyo Cyra Technologies, Inc. The University of Tokyo

Texture mapping, that 1s the method to map current color images on a 3D geometric model
measured by a range sensor, is the key technique of the photometric modeling for the Virtual Reality.
Usually range and color images are obtained from different viewing positions, through two independent
range and color sensors. Thus, in order to map those color images, current textures, on the geometric
model, it 1s necessary to determine relative relations between these two viewpoints. In this paper, we
propose a new calibration method for the texture mapping using reflectance images and the iterative
pose estimation using robust M-estimator.
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Figure 1: Edge sampling
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Figure 2: 2D distance and 3D distance
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Figure 3: Simulation model
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Figure 4: Simulation results
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Table 1: Position errors [mm (pixel)]

X y 7 O[deg.]
Average | 0.14 (0.12) | -0.20 (0.16) | -967.81 4.0
STD. 0.13 (0.11) | 1.89 (1.56) 5.94 4.1
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Figure 6: Texture image of the dish

Figure 7: Aligned intensity edges with reflectance
edges



Figure 8: Aligned color texture on the dish
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Figure 9: Geometric model of the Kamakura Great

Buddha
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Figure 10: Reflectance image of the Kamakura Great

Buddha

Figure 11: Texture image of the Kamakura Great

Buddha
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Figure 14: The Kamakura Great Buddha with the color texture image



