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Robust model predictive control for active suspension system using linear
matrix inequalities
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this article, a robust model predictive control (RMPC) using linear matrix inequalities (LMIs) is
Received 13 September 2017 proposed for vehicle suspension design with parameter uncertainties. Since, in vehicle suspension
Accepted 08 November 2017 design, it is desired to improve ride comfort and road holding while satisfying suspension constraints

Available Online 01 December 2017 . . . R L .
such as suspension deflection and maximum of control input, model predictive control is proposed

which is among the most common approaches in constrained optimization problems. On the other hand,

Keywords: . . . L. s - L .

Vehicle active suspension system, to handle suspension constraints, linear matrix inequalities are utilized here. Stability of the designed

Robust model predictive control suspension system is proved, if the proposed linear matrix inequalities are feasible. In addition,

Linear matrix inequalities uncertain parameters in suspension system are inevitable. In this paper, model predictive control is

Parameter uncertainty extended to care for parameter uncertainties by proposing new LMIs. To evaluate the effectiveness of
the proposed approach, the proposed control method is applied to quarter car suspension model with
parameter uncertainty. Simulation results endorse that the designed controller shows a competitive
robust performance while satisfying suspension constraints existing parameter uncertainties. Moreover,
simulations with different road profiles, show that the proposed controller is independent from various
road excitations.
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Fig. 1 Active suspension system diagram
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Fig. 3 Output responses for unconstrained suspension system for robust
model predictive controller and sliding mode controller. (a) Sprung
mass acceleration; (b) Suspension deflection; (c) Tire deflection; (d)
Control input
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Fig. 4 Output responses for constrained suspension system with RMPC.
(a) Sprung mass acceleration; (b) Suspension deflection; (c) Tire
deflection; (d) Control input
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Fig. 5 Output responses for other amounts of uncertain parameters. (a)
Sprung mass acceleration; (b) Suspension deflection; (c) Tire
deflection; (d) Control input
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