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Photometric Image-Based Rendering for Realizing
Virtual Lighting Conditions in Image Synthesis

YASUHIRO MUKAIGAWA,T HAJIME MIYAKI,t SADAHIKO MIHASHI
and TAKESHI SHAKUNAGA'

We propose a concept of Photometric Image-Based Rendering (PIBR) which realizes vir-
tual lighting conditions in the image synthesis. In this framework, we show how to synthesize
diffuse and specular reflections. In the PIBR, it is not necessary to explicitly recover 3D
shapes and reflection properties of target objects. The PIBR can cover appearance changes
caused by the lighting condition changes, while previous Image-Based Rendering methods
mainly aim to cover appearance changes caused by the view point changes. Since diffuse
and specular reflection components have different properties, we separate these components
and apply different methods to each component. The image linearization is used for diffuse
reflections, and the morphing is used for specular reflections. We show that the diffuse reflec-
tion with attached shadows can be synthesized by the image linearization without 3D shapes
reconstruction of the target objects. Experimental results show that realistic images can be
successfully synthesized under complex lighting conditions.
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Fig.7 Three base images.
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Fig.8 Linearized base images.
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Fig.9 Linearization of the input images and decomposition of specular reflection components.
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Table 1  Coefficients of the synthesized images.

(a) (b) (c)
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Fig.10 Synthesized images (top: diffuse reflection, bottom: diffuse and specular reflection).
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Fig.13 Results of interpolation between two real images.
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Fig. 14 Result of image synthesis under the linear light source.
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