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BRDF/BTF Taxonomy
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BRDF vs. BTF

finescale... BTF



Texture Appearance




CUReT (Columbia-Utrecht Reflectance and Texture Database)

61 samples:

specular  (foil, artificia grass)

diffuse (brick, plaster)
natural (fur, moss)
man-made (velvet, leather)
ISOtropiCc  (bread, concrete)
ani sotropic (corn husk, wood)
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M easurement M ethods




Rendered Spheres using BRDF Measurements
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BTF Models

=) Histogram Model (CVPR 98 Dana and Nayar)
Correlation Modd (ICCV 99 Dana and Nayar)

PCA on Multiscale Conditional Histograms

Histogram simulations (1JCV 99 van Ginneken et al.)

PCA on Color Correlation (CVPR 98 Suen and Healey)
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Class of 3D texture for model

L ambertian

| sotropic

Monochrome

Randomly Rough (with gaussian surface statistics)




Development of Histogram Modéel
Two Main Tasks:

1. PDF conversion

Surface Normal PDF e | mage I ntensity PDF

2. Approximation of Resulting Integral



|so-Brightness Cone

Let C,be the set of surface normals for intensity |,
Lambertian impliesC, is{n: n-S=1,}
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Visible vs. Occluded Surface Points
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visible surface point
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[l luminated vs. Shadowed Surface Points
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Effect of Local Occlusion

M = set of Imaged surface normals
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Histogram Model

model ed histogram Imaging matrix coefficent vector
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Histogram Analysis and Synthesis
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Histogram Model Fits

plaster (1)l plaster (2)@concrete (1 jconcrete (2 pebbles

viewing. source
‘v‘ ﬂ:l 002
11,-11° oo
0

002

0.0

m—

¢ 100 200

measurement
modiel




Modeling the Correlation Function

Histogram model does not capture spatial correlation

Correlation function of 3D texture depends on
Illumination and viewing direction

Correlation model and histogram model of 3D

texture serve as a more complete texture model
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Modeling the Correlation Function
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3D Texture Synthesis
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Oblique View Obliqgue View Obliqgue View
Texture-Mapping Texture-Mor phing



standard
texture-mapping

texture-mapping
with the BTF

texture-MORPHING




Texture Recognition

Multiscale Conditional Histograms for 2D Texture
(Heeger and Bergen 95, Debonet 98)

PCA extension to 3D Texture:

no physical model
fewer assumptions
more parameters required

SLAM software (Nene, Nayar and Murase 1994)



Recognition Experiments

Recognition Rates
% correct
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Summary

BRDF/BTF M easurements:
CUReT Database

BTF Models:
Histogram
Correlation

PCA

Applications:

Texture Synthesis
Texture Recognition



Web Page: www.cs.columbia.edu/CAVE/curet
CUReT

Columbia-Utrecht Reflectance and Texture Database




