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Motion detection of soft robot based on
photonic crystal structural color sensor

TANG Jinke"***, WANG Ruigian"***, ZHANG Yiwei"***, ZHANG Chuang"?*, WANG Wenxue"***
(1. Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China;
2. State Key Laboratory of Robotics, Shenyang 110016, China; 3. Institutes for Robotics and Intelligent Manufacturing,
Chinese Academy of Sciences, Shenyang 110169, China; 4. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to address the challenge of achieving precise motion control based on real-time feedback signals in soft robot,
a motion detection method for soft robot based on the hue of photonic crystal structural color sensors is proposed. The working
mechanism of this method lies in the fact that when the soft robot moves, the color of the photonic crystal structural color sensor
integrated on it will change. By detecting these hue changes through image processing techniques and utilizing the mapping rela-
tionship between hue signals and motion states, the tracking and monitoring of the soft robot's motion state can be achieved. The
results of hue detection stability test show that the average hue values under different brightness and saturation are 179.97° and
179.67°, and the standard deviations are 0.51 and 0.36, respectively.
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