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Feedback Linearization of an Electro-Hydraulic Velocity Control
System and the Implementation of the Digital
State Feedback Controller
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Abstract

In this paper the feedback linearization of the valve-controlled nonlinear hydraulic velocity
control system and the implementation of the digital state feedback controller is studied. The C
nonlinear transformation to the electro-hydraulic velocity control system, which transforms
nonlinear system to linear equivalent one, is obtained. It is shown that this transformation is
global one. The digital controller to this linearized model is obtained by using the one-step ahead
state estimator and implemented to real plant. The proposed implementation method is easier
than the other proposed methods and it is posible to control in real time. The experiment and
simulation study show that the implementation of the digital state feeback controller based on the
feedback linearized model is successful.
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Fig. 1 Schematic of a microcomputer-based electro-
hydraulic velocity control system
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Fig. 2 Block diagram of the digital state feedback
controlled nonlinear electro-hydraulic velocity
control system with a one-step ahead state
estimator (based on the feedback linearized
model)
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Fig. 14 Comparision of the step responses of the state feedback controller based on model #2 to the
state feeback controller with Integrator (Ref, Inp.=150rad/sec, 7, =5, 10 Nm at 1 sec)
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