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Sound Generation through Perceived Form: A
Tangible Interaction Instrument Design Based
on Computer Vision
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Abstract: his study proposes a digital instrument design method centered on
material morphology, exploring the role of computer vision in tangible interaction so
that physical material properties directly participate in sound generation and control.
It constructs a vision-based “morphology-sound” mapping framework: a camera
captures the unfolding, folding, and displacement of passive materials such as paper,
which are smoothed and normalized to establish correspondences with acoustic

parameters. The framework embodies the principle of “invisible technology, visible
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material,” shifting digital instrument design from object recognition to form perception,

and integrates the cultural semantics of paper—whiteness, blankness, and trace—into

sonic expression and meaning-making. The study demonstrates the intuitive mapping

and playability of material morphology and proposes a transferable, cross-modal design

approach offering new pathways for digital instrument education, performance, and art

therapy.
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