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Disturbance supervisory switch control design by using Unfalsified
control concepts

Mojtaba Nouri Manzar

Abstract: Unfalsified adaptive control strategy is a data-driven approach in robust adaptive
control that selects the stabilizing controller from an the available control bank based on the input-
output system’s data. Selection is done without activating the controllers by using the virtual reference
signal and a cost function. Stability of the closed loop system is guaranteed. In this paper, inspired by
the unfalsified control approach, the goal is to select a controller from the available pre-designed
controller bank that has the highest level of disturbance attenuation. The selection is based on the
system’s data by using a cost function without disturbance measurement. By introducing a new
concept called virtual disturbance, the performance of controllers is evaluated without activation. The
convergence of the algorithm and the disturbance attenuation level of the proposed method have been
proven in a theorem. Simulation results show performance of the proposed method on a wind turbine
for various wind speed disturbances.

Keywords: Disturbance control, Supervisory Switching Control, Unfalsified control, Wind
Turbine.
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5 Extended state observer

& Average dwell time

7 Anti-disturbance control

8 Multi-Model Unfalsified Adaptive Control

! Disturbance observer-based control
2 Active disturbance rejection control
% Virtual state

4 Tracking differentiator
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! Feasibility in disturbance attenuation
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4 Converter
5 Partial load
& Full load

! Variable speed wind turbine
2 Pitch control
% Drive train
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3 Lookup table

! Torsion angle
2 Tip speed ratio
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