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An Adaptive Finite-time Control
Algorithm for Buck Converter Systems
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Abstract For Buck DC-DC converter systems with unknown
load variations, a new voltage regulation control algorithm is
proposed by using the techniques of finite-time control and adap-
tive control. First, a time-scale transformation is used for the
average state space model of the Buck converter system. Then,
based on the saturation finite-time control theory, a new fast
voltage regulation control algorithm is designed which can guar-
antee that the output voltage converges to the reference voltage
in a finite time. Because the saturation constraint is considered
during the controller design, the duty ratio function of the con-
verter satisfies the constraint between 0 and 1. For an unknown
load, a finite-time convergent observer is designed to estimate
the unknown load. Finally, an adaptive finite-time control al-
gorithm is developed. Compared with the PI control algorithm,
numerical simulations show that the proposed algorithm has a
faster regulation performance and stronger performance on load-
variation rejection.
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