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Abstract: This paper presents projector-thermal camera interactive systems and their computer
vision techniques. These systems, which we call ThermoReality, ThermoPainter and Limpid Desk re-
spectively, are designed based on the following concept: a thermal image of an object scene captured
by a thermo-infrared camera is processed for producing a projection image, then the projection image
is projected onto the corresponding object. In ThermoReality, the system exposes a temperature dis-
tribution of the whole object scene by projection of pseudo color thermal images onto the scene. In
ThermoPainter, users can paint on a computer screen, directly using their own hands, breaths and a
hair dryer, a paintbrush wetted with hot water. In Limpid Desk, intuitive document search on a real
desktop with virtual transparentizing is accomplished; the upper layer of a document stack is disap-
peared by projection of lower layer documents. As an input interface, the system realizes a vision-based
touch sensing method utilizing a thermal image where user touch areas on real documents are detected
without any user-worn or hand-held devices.
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