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Summary  We developed a efficient BTF compression and reproducing technique based on a dichromatic

reflection model. For the reproduction of the gloss appearance of rough surface, Bi-directional Texture Function
(BTF) rendering is thought to be used in this system. However, efficient compression and reproduction methods
are required for real-time rendering. In this paper, we propose an efficient approach of BTF rendering by
separating the reflected light to the specular, the cast shadow and the invariant diffuse elements. The efficient
compression for the BTF rendering is performed by applying the Local Principal Component Analysis (LPCA) to
the specular and the cast shadow images, since their appearance depends on the direction of the viewing or
illumination. This method performs accurate reproduction by fewer principal components in comparison with the
conventional method. The final projection image in an arbitrary direction of the viewing and illumination is
synthesized from the specular reflection image, the cast shadow image and the invariant diffuse reflection image.
Finally, the proposed method is implemented on the appearance-based display, and demonstrated high-speed BTF
rendering which is two times faster than the conventional method.
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Table 1 Volume of measurement data
Measurements | Pixcel & color | image Data size All(Byte 2
Conventional | 128>128>3 625 1 8hit 30,720,000
Proposed 128><128><3 1,250 1 8hit 61,440,000
2
Table 2 Compression result of each method
Conventional | Number of data] Color Cluster PCA Data size  [Sum(Byte) All(Byte) | Comp. rate
eigen vector 600 3 4 - 4(float) 28,800
ight 16,384 3 - 24 4(float 4,718,592
pea wetg (float) 4796844 | 01561
reference vector 25 3 4 - 1 8bit 300
c_index 128><128 3 - - 1 8bit 49,152
Proposed Number of data]| Color Cluster PCA Data size _|Sum(Byte) All(Byte) | Comp. rate
eigen vector 600 2 4 - 4(float) 19,200
pca weight 16,384 2 - 12 4(float) 1,572,864
reference vector 25 2 4 - 1 8bit 200 | 1,674,184 0.0545
c_index 128><128 2 - - 1 8bit 32,768
Base_diffuse 128><128 3 - - 1 8bit 49,152
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