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Design and Experiment of Selective Picking Mechanism for
Premium Tea with Lifting-picking
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Abstract; Currently premium teas are primarily harvested manually, as mechanical picking faces
challenges such as the reddening of tea stem cut surfaces, which affects quality, and the large size of end
effectors, impacting precision in picking. An end effector that simulated the action of human fingers in
gripping and lifting tea stems was designed. The design of the picking mechanism and collection
mechanism components was constrained by the geometric parameters and biomechanical properties of tea
leaves, which were measured. Kinematic simulations using Matlab and Solidworks software were
conducted to verify the dimensional parameters of the mechanism components. The key factors influencing
the picking success rate—gripper thickness, picking height, and gripper opening angle—were identified
and their parameter ranges were determined. The Box — Behnken response surface analysis method was
used to establish a quadratic regression model, with the picking success rate as the response value, to
explore the interactive effects of these factors on picking success. The significance of each factor’s impact
on the picking success rate was ranked as follows: gripper opening angle, gripper thickness, and picking
height. By optimizing these factors with the picking success rate as the objective, the optimization results
were obtained as follows: gripper thickness was 6 mm, gripper opening angle was 59°, and picking height
was 3 mm. Field experimental tests using the optimized parameters indicated a picking success rate of

91.67% , with the error between the experimental and predicted values being less than 5% , thereby
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confirming the reliability of the optimization results, indicating that the designed picking end-effector can

meet the requirements for efficient tea picking.

Key words: premium tea; end effector; compound crank block mechanisms; picking success rate
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Geometric parameters of tea leaves
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Fig.3 Measurement results of abrupt pressure change

on tea stems
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Fig.4 Cross-sectional images of tea stems under

different pressures
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Tab.2 Factors and levels of simulation tests
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Fig. 15  Single factor test results
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Tab.3 Coding of experimental factors
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Tab.4 Experiment design and results
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7 4 65 6 80
8 8 65 6 80
9 6 55 2 75
10 6 55 10 80
11 6 65 2 85
12 6 65 10 80
13 6 60 6 80
14 6 60 6 95
15 6 60 6 85
16 6 60 6 95
17 6 60 6 95
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Tab.5 Variance analysis of picking success rate
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