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Hand Gesture Recognition-based Real-Time Virtual Musical
Instrument Performance and Ensemble System

Ju-Yeon Kwon*!, Na-Yun Kim*?, Hyo-Bin Park*, Ji-In Chang*4, Yu-Na Kim*°, and Jiheon Kang**
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Abstract

This study proposes a virtual musical instrument performance and real-time ensemble system based on hand
recognition. As digital technologies advance and demand for contactless content grows, new forms of music
interaction that do not require physical instruments are needed. The system enables users to play instruments like
piano and drums through hand movements detected by a mobile device, without extra hardware. It also supports
real-time ensemble over a network, allowing people in different locations to perform together. By lowering barriers
such as cost, space, and time, the system broadens access to musical activities. With applications in music education,
therapy, digital content creation, and remote performances, and with further enhancements, it can expand the
integration of music and technology.
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