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Design and implementation of reduced-order extended state observer
and sliding mode control for DC-DC buck converter
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Abstract: Aiming to the influence of system uncertainties such as load resistance disturbances and input voltage changes
of the DC-DC buck converter on the output voltage, a sliding mode control method based on a reduced-order extended state
observer (SMC+RESO) is proposed. First, a reduced-order extended state observer is designed to estimate the state of the
system, disturbance of load resistance, and input voltage variation, then the controller is designed based on the estimated
value using the sliding mode control technology to achieve the rapidity and accuracy tracking of the given voltage of the
DC-DC buck converter system. It is worth noting that unlike the sliding mode control method based on the extended state
observer proposed by [1], the method proposed in this paper uses a reduced-order extended state observer, which is simple
to implement and does not require a current sensor, which reduces the cost in practical applications. The Lyapunov stability
theorem is used to prove theoretically that the designed controller can guarantee the stability of the closed-loop system.
Simulation and experimental results show that compared with the sliding mode control method based on the extended state
observer (SMCHESO). The proposed control method improves the tracking character and robustness to disturbances and
uncertainties better, but sacrifices the steady state performance.
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Fig. 1 The circuit diagram of a DC-DC buck converter
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Fig. 3 Realization of sliding mode control method of DC-DC
buck converter based on reduced-order extended state

observer
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