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A Compensation Method of Inter-reflection
for Pattern Projection onto a Non-planar Surface

YASUHIRO MUKAIGAWA,11 TAKAYUKI KAKINUMA 2
and YUICHI OHTA'34

If a pattern is projected to a non-planer screen, the desired view cannot be correctly ob-
served due to the influence of inter-reflections. This paper proposes a simple but effective
technique for photometric compensation in consideration of inter-reflections on a concave
surface. The compensation is accomplished by canceling inter-reflections estimated by the
radiosity method. The significant advantage of the proposed method is that any iterative
calculations are not necessary for the photometric compensation because it analytically solves
the inverse problem of inter-reflections. Experimental results show that the influence of inter-
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reflections is effectively reduced.
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Fig.1 Projection onto the concave surface.
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Fig.2 Flow of the compensation process.
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Fig.3 Relation between projection value and illuminance.
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Fig.4 Compensation based on relationship between

illuminance and projection value.
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Fig.5 Form factor between two patches.
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Concave Screen ‘
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Fig.6 Overview of the system.
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Fig.7 Measured 3D shape of the screen.
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Fig.8 Geometric calibration.
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Fig.9 Photometric compensation for monochrome

patterns.
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Table 1 Variance at concave part.
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Fig.10 Photometric compensation for gradation patterns.
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Fig.11 Transition of intensity along horizontal line.
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Fig.12 Photometric compensation for color patterns.
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Fig.13 Transition of hue along the concave edge.
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