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Accurate trajectory planning of excavator
linear operation
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Abstract: In order to solve the problem that the trajectory is not straight when piecewise polynomial
interpolation method is used to plan the trajectory of excavator's linear operation in joint space,
which leads to the inaccurate trajectory, this paper proposes a quintic polynomial interpolation
method based on multidimensional trajectory to realize the accurate trajectory of excavator’s linear
operation. While using Matlab to draw the relevant images in motion, ikunc function is used to
optimize the inverse solution of each point in the motion process, and joint Angle trajectory
smoothing algorithm and particle swarm optimization algorithm are used to verify the minimum
change of joint Angle in the optimal inverse solution of ikunc function. It is verified that the ikunc
function is correct to obtain the minimum and best inverse solution of the joint Angle change, which
indirectly achieves the energy optimal effect.
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Tab.1 D-H parameters of the working device
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Fig.2 Schematic diagram of boom structure
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Tab.2 Conversion of coordinates to joint angles
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Fig.5 Angle change curve of each joint
of excavator
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Fig.7 Flat land trajectory under multidimensional

trajectory
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Fig.8 Time change curve of joint angle
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after optimization
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