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Abstract

The Bidirectional Texture Function (BTF) is becoming widely used for accurate representation of real-world material appearance. In this paper a novel BTF
compression model is proposed. The model resamples input BTF data into a parametrization, allowing decomposition of individual view and illumination dependent
texels into a set of multidimensional conditional probability density functions. These functions are compressed in turn using a novel multi-level vector quantization
algorithm. The result of this algorithm is a set of index and scale code-books for individual dimensions. BTF reconstruction from the model is then based on
fast chained indexing into the nested stored code-books. In the proposed model, luminance and chromaticity are treated separately to achieve further compression.
The proposed model achieves low distortion and compression fiati@83 1 : 2040, depending on BTF sample variability. These results compare well with
several other BTF compression methods with prede®ned compression ratios, usually smdller2b@nWe carried out a psychophysical experiment comparing
our method with LPCA method. BTF synthesis from the model was implemented on a standard GPU, yielded interactive framerates. The proposed method allows
the fast importance sampling required by eye-path tracing algorithms in image synthesis.

This document provides supplemental material to the paper:

Havran V., Filip J., Myszkowski K.,
Bidirectional Texture Function Compression Based on Multi-Level Vector Quantization
Computer Graphics Forum, 2010.
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Figure 1: The proposed BTF model scheme illustrating dependencies of individual VQ code-books.

The scheme of the proposed BTF compression model is shown in Fig. 1. The compression scheme is based on subsequent decompositic
4D, 3D, 2D, and 1D dimensional slices of BTF data. These slices are obtained by resampling original BTF data to a novel parametrization ¢



illumination and viewing directions. The model's compression is achieved by vector quantization of slices to individual dimensions to obtair
a set of code-books. These code-books work as nested look-up tables of indices and scales of the individual slices while only the code-bo
at the lowest level contain the resampled original BTF data. For more information please refer to the original paper.

2 Contents

Pages 3-38: BTF Model RenderingsComparison of original BTF renderings and those from the proposed model for point-light and
grace environment (using images, similarity measures, and VDPSs)

Pages 39-54: Proposed Method Comparison with Existing BTF Compression Method€omparison of performance of the pro-
posed method with three reference BTF compression methods (based on both single rendered image and whole BTF dataset).

Pages 55:Comparison of the proposed method performance on HDR BTF samples.

Pages 56-58: Apparent BRDFs ComparisonExamples of original and modelled PDF4D slices of BTF data. PDF4D slice shows
decomposition of single view and illumination pixel in proposed data parametrization.

3 BTF Model Renderings

This section contains rendered results of the proposed BTF compression model. Each page consists of original BTF data rendering (the @
and the third row) compared with the proposed BTF model rendering (the second and the fourth row). The ®rst two row shows three differe
3D models:sphere, tablecloth, andbunny illuminated by a single point light, the last two rows shows the same models illuminated by a
grace® environment .

All couples of original and models renderings are accompanied by their difference expressed using:
MSSIMy - weighted MSSIM [Wang et al. 2004] computed in YCrCb color-space with weights (Y: 0.8, Cr: 0.1, Cb: 0.1).

MSSIMy - weighted MSSIM computed in Luminance channel Y of YCrCb color-space.
E - is average difference in CIE LAB color-space computed over all pixels.

VDP - results of visual difference predictor [Mantiuk et al. 2004], showing perceptual difference between original and proposed
images for screen size 37.80cm, resolution 12801024 pixels, observer distance 0.7m, and screen luminance 8dcd/m

http://www.debevec.org



Figure 2: BTF samplalu for point light from the left.

Rendering using original data:

Rendering using the proposed method (€.R.: 1002):

MSSIMy =0:9712 MSSIMy =0:9782 MSSIMy =0:9734
MSSIMy =0:9644 MSSIMy =0:9729 MSSIMy =0:9671
ELAB =1:63 éLAB =1:26 éLAB =1:55

VDP: VDP: VDP:









































































































































































