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Soft Constraints: Motivation

 Input constraints are dictated by physical constraints on the 
actuators and  are usually “hard"

 State/output constraints arise from practical restrictions on the
allowed operating range and are rarely hard

Hard state/output constraints always lead to complications in the
controller implementation
Feasible operating regime is constrained even for stable systems

Controller patches must be implemented to generate reasonable control
action when measured/estimated states move outside feasible range
because of disturbances or noise

 In industrial implementations, typically, state constraints are softened
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Mathematical Formulation
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Quadratic Penalty
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Linear Penalty
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Comments 
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Tracking problem
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Steady-state target problem

Reference Tracking

10



RHC Reference Tracking
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RHC Reference Tracking without Offset
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RHC Reference Tracking without Offset
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RHC Reference Tracking without Offset
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