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Design of an Intelligent Wearable System for Physical Disability

SHEN Shu'* ,GU Kang1 ,LIU Xiao—yu'
(1. School of Computer Science,Nanjing University of Posts and Telecommunications, Nanjing 210023 , China;
2. Jiangsu High Technology Research Key Laboratory for Wireless Sensor Networks,
Nanjing 210023, China)

Abstract; An intelligent wearable system is designed, which mainly relies on the inertial sensing unit to detect the posture of the human
arm,so as to control the mechanical arm to make the movement of the human arm synchronously, aiming to help people with arm
disabilities live like normal people. The entire wearable system selects STMicroelectronics microcontroller as the core,uses three—axis ac-
celerometer and three—axis gyro to detect the motion posture of the arm,and realizes the synchronization of the mechanical arm and the
human arm by driving the six—-way digital servo. In the attitude fusion, the accelerometer is calibrated based on TensorFlow ellipsoidal
surface fitting method, and the quaternion—gradient descent method is used to perform the fusion calculation of the attitude angle,so that
the system can stably identify the current arm athletic pose. In the experimental ,the corresponding experimental platform is built and the
attitude fusion part and overall performance are tested on it. Finally,the experimental results are summarized.
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