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SpaceRelighter: Dynamic Shadow Removal for Real Illumination

Reproducing System Using Multiple Projectors

Kouji KANARI', Yasuhiro MUKAIGAWAT, and Yuichi OHTAf

T Systems and Information Engineering, University of Tsukuba
Tennoudai 1-1-1, Tsukuba-shi, Ibaraki, 305-8573 Japan
E-mail: {{kanari,mukaigaw,ohta}@image.esys.tsukuba.ac.jp

Abstract As an application of projector-based mixed reality, we have proposed the SpaceRelighter which repro-
duces pseudo real illumination by projecting virtual appearance pattern to real space directly. However, it has a
critical problem that undesirable shadows occur when obstacles interrupt the projecting light. This paper proposes
a method for real time removal of shadows by using multiple projectors for reproducing real illumination. During
projecting patterns onto the real scene, a camera captures images of the screen, and shadow regions are detected.
Some areas in the projecting patterns corresponding to the shadow regions are projected by the other projector.
Then, the divided pattern for each projector is geometrically converted to compensate distortion and photometri-
cally converted to compensate color difference. We constructed a prototype system including one camera and two
projectors. We confirmed that undesirable shadows can be effectively removed in real time.

Key words projector, mixed reality, shadow elimination, reproducing real illumination
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