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Chattering free adaptive multivariable sliding mode controller

for systems with matched and mismatched uncertainty
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5. Conclusion

This paper proposes an adaptive integral sliding mode con-
troller for multi-input multi-output (MIMO) systems affected by
unknown uncertainties of any kind, matched or mismatched. The
proposed controller can effectively overcome perturbations to
achieve quick asymptotical stability. Moreover, the adaptive gain
tuning mechanism ensures that the gain is not overestimated
with respect to the actual unknown value of the uncertainty. The
proposed controller is applied for stabilization of the vertical

take-off and landing (VTOL) aircraft system which is a highly
complex nonlinear and uncertain MIMO system. From simulation
results, the proposed controller is found to be superior in
mitigating chattering in the control input than the existing first-
order adaptive sliding mode controllers. Faster convergence of the
system states is a remarkable benefit of the proposed adaptive
integral sliding mode controller. For application to uncertain
systems affected by severe matched and mismatched uncertain-
ties, the proposed adaptive integral sliding mode controller
promises to be a suitable strategy. For future study, the case of
n> 2 m is worth considering.
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