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Fig.1 The relation between an object and its illumination field
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(b) Images rendered after the last pass of optimization
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Fig.2 Panoramas of two test scenes Fig.3
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Tablel Comparison of true and recovered parameters
1
Model Parameters
a a a y as
True 0.8 0.6 0.3 0.9 0.01
Horse Recovered 0.743 7 0.607 6 0.308 2 0.8522 0.0102
Error 0.056 3 0.092 4 0.008 2 0.047 8 0.000 2
True 0.7 0.7 0.7 0.12 0.125
Venus Recovered 0.695 9 0.703 8 0.691 1 0.104 2 0.103 2
Error 0.004 1 0.003 8 0.008 9 0.015 8 0.021 8
True 0.7 0.2 0.1 1.5 -
Bunny Recovered 0.691 0 0.2349 0.0752 1.489 -
Error 0.009 0 0.034 9 0.024 8 0.011 —
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Table2 The scope and initial value of each parameter

2
Model Parameters

a 25 5] &y as

Upper bound 1.0 1.0 1.0 1.0 0.3
Horse Lower bound 0.0 0.0 0.0 0.4 0.0
Initial value 0.5 0.5 0.5 0.5 0.1

Upper bound 1.0 1.0 1.0 0.3 0.3
Venus Lower bound 0.0 0.0 0.0 0.0 0.0
Initial value 0.5 0.5 0.5 0.2 0.2

Upper bound 1.0 1.0 1.0 2.0 -

Bunny Lower bound 0.0 0.0 0.0 0.0 -
Initial value 0.5 0.5 0.5 1.0 =

T -

Fig.4 Images rendered with recovered materials
4
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Abstract: An approach is proposed to recover material of a homogeneous object in a general environment from
a single high dynamic range image. There is no limitation on the shape and illumination condition of the object. In a
general environment, acquire a high dynamic range image for an object and one or a few high dynamic range
environment maps as illumination of the object. Then the simulated annealing algorithm is employed to solve the
inverse rendering problem. In the course of optimization, image-based lighting and ray tracing techniques are used,
and inter-reflection is calculated. Finally, optimal parameter values for the reflection model are obtained. Combined
with the image-based modeling techniques, a realistic model can be created from images of a real object.
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