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Robust Control for Trajectory Tracking Control of Field Robot
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ABSTRACT

The Field Robot means the machinery applied for outdoor tasks in construction, agriculture and undersea etc. In this
paper, to field-robotize a hydraulic excavator, we have proposed a robust and systematic controller design method.
Disturbance observer is used as inner controller to reshape the excavating system into the linear dynamics of nominal model

by compensating coupled nonlinear terms, model uncertainties and external load variations. Using the linear model that is
obtained through off-line system identification, a H control scheme is applied to construct a disturbance observer and a

servo-controller systematically.
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Fig. 1 Schematic diagram of hydraulic circuit
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Fig. 2 Schematic diagram of excavator attachment
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Fig. 3 Structure of the disturbance observer
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Fig. 4 Identification result of 7" ARX model of boom
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Fig. 5 A generalized plant model for control design
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(b) Trajectory tracking of boom
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(d) Trajectory tracking of bucket
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Fig. 6 Tracking of the horizontal trajectory
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(a) Oblique excavation task
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(b) Trajectory of the bucket’s end-effector
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Fig. 7 Tracking of the oblique trajectory
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