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Workspace simulation and trajectory planning of food handling robot
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Abstract: Objective: Analyzed the workspace of 6-DOF food han-
dling robot and planed the motion trajectory, so as to provide ba-
sis for the layout of food handling platform in workstation and the
motion control of robot. Methods: Composition and structure of
the robot were analyzed, the kinematics model was established,
and the kinematics model was verified by MATLAB. Based on
this, the workspace of the robot was modeled and solved, the

working area of the robot was obtained, and the reasonable
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layout position of the food handling table was given; combined
with the requirements of food handling task, a three-stage quintic
polynomial interpolation method was proposed for robot end traj-
ectory planning. The effectiveness of this method was verified by
MATLARB simulation and experiment. Results: The reasonable
layout space of the food handling table was the area of >0 mm
and 200 mm<Cr <500 mm. The method of three-stage quintic
polynomial trajectory planning can make the robot perform the
food handling task smoothly, and increase the accurate control of
the point position, speed and acceleration of the robot.
Conclusion: The method of three-stage quintic polynomial trajec-
tory planning is effective for the robot to perform the food han-
dling task.

Keywords: food; handling robot; kinematics; workspace; trajec-

tory planning
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Structure of the robot
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Figure 2 Coordinate system of connecting rod
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Table 1 Parameter of connecting rod
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Figure 3 Teaching model of robot
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Figure 4 Cloud image of robot workspace
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Table 2 Parameters of point
i N A ¥ /rad
Bk AL - - - - - - -
bR/ mm XAl XAy 2 XAy 3 KAy 4 XA 5 XA 6
P, (395 347 244) —2.6180 —0.872 7 0.959 9 1.483 5 —1.570 8 0.000 0
P, (395 347 289) —2.6180 —0.8727 0.785 4 1.658 1 —1.570 8 0.000 0O
P (42 222 289) 0.785 4 2.268 9 2.181 7 1.658 1 —1.570 8 —0.785 4
Py (42 222 244) 0.785 4 2.268 9 2.356 2 1.483 5 —1.570 8 —0.785 4
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Table 3 Data of sampling point
A /rad
BATHSIE] /s

XA 1 KAy 2 XA 3

0.0 —2.6180 —0.8727 0.959 9

0.2 —2.6180 —0.8727 0.949 8

0.4 —2.6180 —0.8727 0.904 5

0.6 —2.6180 —0.8727 0.840 8

0.8 —2.6180 —0.8727 0.795 5

1.0 —2.6180 —0.8727 0.785 4

1.2 —2.5889 —0.845 8 0.797 4

1.4 —2.4209 —0.690 7 0.866 3

1.6 —2.0630 —0.360 4 1.013 1

1.8 —1.537 6 0.124 6 1.228 7

2.0 —0.916 3 0.698 1 1.483 6

2.2 —0.295 0 1.271 6 1.738 6

2.4 0.230 4 1.756 5 1.954 1

2.6 0.588 3 2.086 7 2.101 1

2.8 0.756 3 2.241 6 2.170 1

3.0 0.785 4 2.268 1 2.182 2

3.2 0.785 4 2.268 9 2.191 8

3.4 0.785 4 2.268 9 2.237 1

3.6 0.785 4 2.268 9 2.300 8

3.8 0.785 4 2.268 9 2.346 1

4.0 0.785 4 2.268 9 2.356 2
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