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Development of a bionic plucking finger for high-quality green tea
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Abstract: Presents a kind of bionic end-effector which can imitate the
human hand to pluck tea flushes. The mechanical structure of the
bionic plucking finger is designed. Dynamic and static analysis are
carried out to improve the dexterity and compactness. Genetic algo-
rithm is employed to optimize the geometric parameters. The trans-
mission efficiency of driving force is increased by 26.6%. Then, the
prototype of the bionic plucking fingers is made, and the design of
pneumatic drive and control system is completed. The indoor tests
show that the success rate of plucking is about 70% , which can real-
ize the expected action.

Keywords: high-quality green tea; bionic plucking; genetic algori-

thm; dynamic analysis; pneumatic control
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Figure 1 The tea shoot
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Figure 2 The three-dimensional model of the bionic

plucking fingers
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Figure 3 Analysis of the working interval
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Figure 4 The structure parameters of the branch of

the branch
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Figure 5 The schematic drawing of the branchanalysis
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Figure 6 Thekinematics of the branch
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Figure 7 The force analysis of the whole branch
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Figure 8 The force analysis of the branch’s each bar
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Figure 9 The progress of genetic algorithm optimization
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Figure 10 The composition of the pneumatic bionic

plucking finger system
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Figure 11 The prototype of the bionic plucking finger
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Table 1 The experiment statistical results of the bionic

plucking finger
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Figure 12 The partial samples after plucking tests
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Table 2 Statistics of failure causes of bionic plucking finger
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