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We developed input/output devices and performance instruments that ambiguate
or parametrize physical and spatial constraints in the real world by making use of physical
phenomena such as rolling, sliding, and bouncing movements and mathematical transformation such as
scaling and that enable novel audio-visual and mixed reality experiences. We also conducted
mathematical analysis and simulation for some movements. As for demonstration, we developed methods
for effective manipulation and presentation, demonstrated using actual devices and systems, and

provided players opportunities to experience the manipulation.
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