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In excavation by hydraulic excavator, autonomous control is effective in reducing the operator workload and
improving work efficiency. This paper focuses on an autonomous excavation system for unmanned hydraulic
excavator construction technology. For autonomous control systems in human-machine cooperation, the concept
of a vector field in which the behavior is determined from the current state is appropriate. This paper proposes
the design of autonomous control systems for human-machine cooperative excavation based on a nonlinear
dynamics in which the excavation trajectory is embedded as an attractor, using elements of the human
excavation operation (excavation depth, velocity, and distance) as the operation index.

Chapter 1 shows that the objective of this research is the design of the autonomous control system for human-
machine cooperative excavation by hydraulic excavators and that the concept of the vector field is important for
its realization.

Chapter 2 experimentally verifies the semi-autonomous control system that changes the excavation depth
based on the force acting on the bucket using the attractor proposed in the previous study.

Chapter 3 proposes a semi-autonomous control system with an operational index for excavation velocity that
extends the semi-autonomous control system proposed in Chapter 2 by coupling degrees of freedom of
operation.

Chapter 4 proposes an autonomous control system to achieve the excavated soil weight by changing
excavation distance as a control parameter, based on a dynamic model of excavation with experimental data on
the excavated soil weight and the bucket workload.

Chapter 5 verifies that the autonomous control system proposed in Chapter 4 is applicable to excavation into
non-flat soil with variable soil characteristics.

Chapter 6 shows that the results obtained in this paper are summarized.
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