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Autonomous Excavation of Hydraulic Excavator Based on Real-Time Estimation of
Macroscopic Properties of Soil
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This study proposed a method for estimating soil properties and generating

automatic excavation operations for hydraulic shovels based on the estimated properties. First, a
machine learning framework was constructed to predict the time series changes in soil moisture
inside the soil from surface images. The framework demonstrated that it could classify four soil
types with 90% accuracy. Additionally, it was confirmed that the prediction accuracy could be
improved by adding ambient temperature as an input parameter. Next, a proposal was made for
automatic excavation operation planning/replanning using the macroscopic properties and shape of the
soil. An efficient excavation path was proposed based on the soil density estimated from 3D point
cloud measurement of the excavation target and optimization algorithm using a dynamic simulator. The
usefulness of the above method was confirmed through simulations and practical experiments with an
actual construction excavator.
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