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Research on Two-Level Planning Method of Smoothly
Excavating for Hydraulic Excavator
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Abstract: In excavating process, an excavator cannot adjust the action of the bucket timely when large obsta-
cles showed up. This could cause an increase in energy consumption of the machine. To solve this problem, a
trajectory planning method for satisfying excavation amount was raised, which used a two-level planning traj-
ectory method of preimage planning and forward search of lower level to achieve a smooth excavation. By using
Matlab, simulation tests are performed via this method. The results of the simulation show that this method
could make a response timely when excavator collides with obstacles in the process of excavating. Avoiding ob-
stacles by using preimage planning which judges directions for avoiding obstacles and forward search which
completes the adjustments of excavating action and secondary trajectory planning. Through the process, not
only the planned trajectory is smooth but also the joint angles have few mutation.
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Fig. 1 Schematic chart of Fig. 2 Bucket tip trajectory of satisfying
excavating planning amount of one excavation
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Fig. 5 Bucket tip trajectory with obstacle avoidance
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Fig. 6 Excavating force and joint angle
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