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Kinematics analysis of a new agricultural robot arm

CHEN Yichao
(Nexteer Automotive Systems (Liuzhou) Co., Ltd., Liuzhou, Guangxi 545006, China)

Abstract: The objective of this study is to propose a new agricultural robot arm with large workspace and
high bearing capacity, aiming at the shortage of small workspace and low bearing capacity of the robot
arm when picking fruits and vegetables. The robot arm is a series and parallel mixing mechanism and has
two degrees of freedom: a motion and a rotation in the plane, which can realize the function of picking
fruits and vegetables in wide activity range. Firstly, the composition and degree of freedom of the
mechanism were analyzed. And on this basis, the positive and negative kinematics solutions of the
mechanism were analyzed by using the closed motion-chain module method to predict the space range of
the robot arm at work. Finally, five sets of positive and negative solution analysis numerical examples of
the robot arm were given to verify the correctness of the solution method and results. The results show
that the workspace of the robot arm can move horizontally in a large range, which provids a new design
idea and reference for the analysis of this kind of mechanism.
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Tab. 1 Dimension between adjacent hinge points (mm)
i a; b; ci d; e; i a; b; ci d; e;
1 900 1 000 1200 2200 500 4 — 1200 — 1 600 1200
2 1200 1500 1500 2400 2800 5 — 1000 — — —
3 2 000 1300 1100 1900 1300
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Tab. 2 Five groups of hydraulic cylinder driving size (mm)

N 5 A RNHH N 5 A RNHE
PEN VRS T
1 2 3 4 5 1 2 3 4 5
S1 1300 1350 1400 1450 1500 $2 2000 2200 2400 2500 2600
£33 FIWALENES
Tab. 3 Position and attitude of bucket
N AW IRy N I7 BN
R AT R G
x/mm y/mm w/° x/mm y/mm w/°
1 =530 3351 145 4 -659 4560 201
2 -585 3651 162 5 -759 4962 235
3 —-625 4015 192

x4 REBBIMRETERSHRT (mm)

Tab. 4 Driving size of hydraulic cylinder obtained from reverse solution (mm)

N s 4R N 5 4R
R AT T
1 2 3 4 5 1 2 3 4 5
S1 1300 1350 1400 1450 1500 $2 2 000 2200 2400 2 500 2 600
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