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Soil Property Estimation Using 3-D Measurement Data

for Autonomous Excavation in Consideration with Soil Properties
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This paper proposes a soil property estimation method for an autonomous excavation in consid-
eration with soil properties. Previous autonomous excavation methods did not consider such properties
of target soil, thus they could not increase excavation efficiency against unknown soil. In this research,
one of the properties of target soil, the volume change rate, is calculated by the 3-D measurement data.
Continuous estimation of the property during excavation makes it possible to generate an adaptive ex-
cavation motion of the excavator. An experimental result for the 3-D measurement of soil shape using
a hydraulic excavator and RGB-D sensors confirmed the validity of the proposed method.
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Fig. 1 Flowchart of excavation work
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Fig. 2 Parameters for hydraulic shovel
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Fig. 3 Parameters for excavation path
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Fig. 4 Volume calculation method
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Table 1 Volume change rate for each measurement

Vbefore, i Vatter,i Bk
1 [\[H 0.4552 0.6619 | 1.4540

2 HH 0.5081 0.5926 | 1.1663
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