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Digging Motion Planning for Excavators Considering Loading Wait Time

O Yasutake MATSUTA, Ryosuke YAJIMA, Yongdong WANG, Jun Younes LOUHI KASAHARA,

Keiji NAGATANI, Qi AN, and Atsushi YAMASHITA (The University of Tokyo)

Abstract: Inexcavation work, excavators face waiting periods for loading while dump trucks are hauling, leading to inefficiencies.
This study proposes an action planning method for autonomous excavators, utilizing the waiting periods to perform preparatory
work by moving soil positions. It was found that digging and depositing soil in appropriate locations during these intervals

reduces the time required for excavation work.
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Fig.1 Schematic representation of excavation work process.
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Fig.2 Sequential task progression in a simulated excavation
environment.
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Fig. 3 Flow chart of excavator action.
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Fig. 4 Optimal selection strategies for excavation target soil
blocks.
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Fig. 5 Experimental setup and spatial arrangement of exca-
vator and dump truck.
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Table 1 Experimental setup

item value
size of soil blocks | ImX Im X I m

tres 0.1s
v, 0.5m/s
Vo /8 rad/s
rdie 5s

fload 55

rdump 5s

Viax 5m’

Vbucket 0.5 m?
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Fig. 6 Relationship between loading waiting time and re-
quired time.
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