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Wavelet-Texture Method: BTF Compression by using Daubechies Wavelet, Parametric

Reflection Model, and Circular Polarizer
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Tablel Comparision between other methods.

Representation Diffuse Specular Separation
Nishino (Eigen Texture[11]) Principal component analysis (KL expansion)
Furukawa[3] Tensor product expansion
Vasilescu (Tensor Texture[20]) N-mode singular value decomposition
Wang[21] Out-of-core tensor approximation
Magnor [9] Wavelet transform
Ma[7] Laplace transform Lambertian Phong
Nishino[12] Lambertian | Torrance-Sparrow Viewpoint
Sato[16] Lambertian | Torrance-Sparrov Color
Shibata[17] Lambertian | Torrance-Sparrow | Linear polarization
Proposed method (Wavel et Texture) Wavelet transform Lambertian |Torrance-Sparrow  [Circular polarization
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Fig.1 Algorithm overview.
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Fig.2 Reflection component separation by circular polarizer.
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Fig.3 Result of reflection component separation: (a) Ordinary
image, (b) Diffuse component image, (c) Specular com-
ponent image.
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Fig.4 Relationship between incident light, surface normal direc-
tion, and view direction.
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Fig.5 Calculating thedifferencefor eachtrianglefaces: (a) Input
diffuse image, (b) calculated diffuse image by reflection
model, (c) difference image of diffuse component.
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Fig.6 Image compression for each triange faces: (a) Sequence
of difference images for each triang e faces, (b) difference
image sequence aligned as 3D data, (c) eight elements af-
ter decomposition, (d) further decomposition result.
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Fig.7 Frequency analysis: (horizontal axis) frequency, (vertical
axis) amplitude; (a) input diffuse reflectionimage, (b) ren-
deredimageby diffusereflection modd, (c) difference dif-
fuse reflection image.
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Fig.8 Datacapturing system.
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Fig.10 Comparison of intensity: (horizontal axis) pixd position,
(vertical axis) intensity; (solid line) input image, (dotted
line) rendered image by Wavelet Texture method (com-
pression ratio 1.5% ), (dashed line) rendered image by
Model-Based Texture method.
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Fig.11 Compression ratio and quality of rendered image:
(sguare) PSNR of specular image, (diamond) PSNR of
diffuse image.
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Fig.9 Result: (a) Ordinary image, (b) rendered result by Model-Based Texture method, (c) rendered

result by Wavelet Texture method (5% ).
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Fig.12 Rendered image for each compression ratio: (a) Ordinary image, (b) image of compression
ratio, 5% , () image of compression ratio, 1.5% .
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Fig.13 Comparision between Image-Based Texture method and proposed method: () Input image,
(b)(c) result of Image-Based Texture method (compression ratio 2.4%), (d)(e) result of pro-
posed method (compression ratio 2.4%), (b)(d) rendered result, (c)(e) difference between

rendered image and input image.
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Fig.14 Comparision between image compression method and |mage-Based Texture method: (a) In-
put image, (b) result of image compression method (compression ratio 2.1%), (c) result of
Image-Based Texture method (compression ratio 2.1%).
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Abstract In order to create a photoredistic VR model, we have to record the appearance of the object from dif-
ferent directions under different illuminations. In this paper, we propose a method to compress the data for rendering
photorealistic images. First, we obtain the 3D shape of the object by laser range sensor. Next, we separate the images
of the object into diffuse reflection component and specular reflection component by using circular polarizers. Then,
we estimate the parameters of reflection model for each components. Finally, we compress the difference between the
input images and the rendered images by using wavelet transform. At the rendering stage, we first calculate the diffuse
and specular reflection images from the reflection parameters, then add the difference decompressed by wavelet inverse
transform into the cal culated reflection images, and finally obtain the photoredistic image of the object.

Key words Daubechies wavelet, circular polarization, Torrance-Sparrow model, BTF, image compresson, VR
model
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