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Design and Research on a Sign Language Recognition and Text Translation System Based on
the Fusion of Bending Sensors and Gyroscopes
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Abstract: Against the backdrop of rapid developments in information technology and artificial intelligence, the language
communication issues of people with hearing impairments have increasingly drawn social attention. As the primary means
of communication for this group, sign language's automatic recognition and translation technology has become an important
research direction in the field of human-computer interaction. This paper proposes a sign language recognition and text
translation system based on the integration of bend sensors and a gyroscope, with the STM32F103C8T6 microcontroller as
the core controller. By collecting finger bending angles and hand posture information and performing data fusion, it achieves
real-time recognition and text output of various commonly used sign languages. Experimental results show that the system
achieves an average recognition accuracy of 91.3% for 15 common sign language gestures, with a response delay of less
than 250ms, demonstrating good real-time performance and practicality, and offering the potential to provide convenient
communication support for people with hearing impairments.
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