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A Flexible Wearable Sensor for Monitoring Angles of Wrist Motion

LI Min, HE Bo, XU Guanghua, CHEN Jiazhou, GUO Wenliang,
ZHENG Xiang, ZHANG Xin

(School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract; A flexible wearable sensor for monitoring angles of wrist motion is proposed to

combine a sensor more easily with the flexible rehabilitation robot. It is based on the principle of
optical fiber macro-bending loss that a fiber is embedded in silicone rubber to form a flexible
sensing module for measuring the angle of wrist flexion after waving. The sensor has the
advantages of being insensitive to temperature, free from electrical interference, low cost, and
not interrupting the operation of the flexible driver. Experiments verify that the repeatability
error, the hysteresis and the calibration error of the measuring device are 1.42%, 1.39% and
0.53% ., respectively. A comparison with a traditional method for measuring joint angle using
protractor shows that the proposed sensor reduces measurement error, and can realize real-time

angle monitoring and closed-loop control.

Keywords: wrist motion; fiber macro-bending loss; flexible sensor; silicone module
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