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The Real-Time Recognition System for Taiwan Sign Language Gestures
Based on Petri Nets
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Abstract

Taiwan Sign Language (TSL) is a visual communication language used by the hearing-impaired community
in Taiwan, combining hand gestures, facial expressions, and body movements into an expressive linguistic system.
However, its practical application remains limited. To address this issue, this study proposes a real-time TSL
gesture recognition system. The system is implemented on a Raspberry Pi 4B with Ubuntu 20.04, integrating
computer vision techniques using OpenCV and MediaPipe for real-time gesture recognition. Recognition results
are displayed instantly to facilitate communication between hearing-impaired and non-hearing-impaired
individuals. In addition, Petri Net is employed to model and verify the system architecture and operational flow,
ensuring its feasibility and reliability. This study enhances the development and application of TSL recognition
systems, improving communication efficiency. It also contributes to the Sustainable Development Goals (SDGs),

particularly Reduced Inequalities (SDG 10) and Industry, Innovation and Infrastructure (SDG 9).
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