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Development of a Capacitive Proximity Sensor Platform for
Safe Human-Robot Interaction (HRI)
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Young Bin Song', Hyun Chang Kang!, Hyuk Jae Sung! - Sung Jin Han? -
Hyouk Ryeol Choi'

Abstract: This paper proposes a modular capacitive proximity sensor platform for collision prevention

in collaborative robots. The sensor can be mounted on robot arms of various diameters and maintains

stable performance through a two-channel environmental drift compensation method. The

compensated output is converted into distance using a nonlinear regression model. Experiments show

that the proposed method reduces signal variation by 98.87 % under temperature changes from 5 to
50 °C. When integrated with a UR10 robot, the sensor achieved reliable proximity detection within 20
cm and successfully triggered an emergency stop at a 10 cm threshold. These results demonstrate the

feasibility of the sensor as a real-time safety component for Human-Robot Interaction(HRI).

Keywords: Proximity Sensor, Capacitive Sensor, HRI
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[Fig. 3] a) Temperature chamber test environment
b) Environmental compensation algorithm results
¢) Distance & stopping test environment

d) Distance & stopping results
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