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A hybrid disturbance rejection control solution for variable valve timing system of

gasoline engines
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5. Concluding remarks

In this paper, the HDRC strategy for the hydraulic-magnetic
VVT system control is proposed. The influence of the oil pressure
and temperature on the VVT response behavior is captured using a
simple static model, based on which a feed-forward controller was
designed to ensure fast response. All the remaining uncertainties
and dynamics that are too difficult to model were regarded as
disturbances. They were estimated and canceled in real-time by a
first-order LADRC controller, demonstrating a simple but effective
disturbance rejection ability. HDRC was validated and compared
with an existing manually tuned PI controller in several experi-
ments demonstrating a remarkable advantage in response speed
and robustness to oil pressure and engine speed variations. Like-
wise, the disturbance rejection ability is also shown, using the
timely disturbance compensation of ADRC, making it a promising
candidate among competing solutions for VVT control.
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