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Slippage Detection in Gripping Fruits and Vegetables for Agricultural Robot

Zhou Jun Zhu Shuping

(Key Laboratory of Intelligent Agricultural Equipment in Jiangsu Province, Nanjing Agricultural University, Nanjing 210031, China)

Abstract; A kind of sensitive slippage sensor was developed by using piezoresistor, and a slippage
observation system was constructed. The technique of STFT was applied to analyze the spectral
information of slippage signal. Then slippage signal was distinguished with the signal resulted from
different normal griping forces by using the result of DWT. The experimental results showed that the
slippage signal was able to be effectively extracted regardless of different normal gripping force. At last,
the experiment of gripping force adjustment was carried out by using two parallel fingers hand equipped
with the designed slippage sensor. The experimental results of grasping actual fruits and vegetables
demonstrated the promise of this slippage sensor in the agricultural picking robot.
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Fig. 1 Structure of slippage sensor
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Fig.5 Sensor signal and its DWT with slipping
of grasped object
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Fig.6  Sensor signal and its DWT with loading and
unloading of normal grasping force
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unloading of normal grasping force
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Fig. 8 Experiment of grasping force adjustment
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Fig.9 Results of experiment 1
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