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• Control gains
• Estimator Parameters
• Design variables

• Disturbances
• Measurement noise
• Model uncertainty

Semi-infinite program

Subject to:

• System dynamics:
• Inequality constraints:
• Measurements 
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What is Semi-Infinite Programming?
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Finite set of 
decision variables

Infinite set of 
constraints

Min-Max problems are Semi-Infinite Programs
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• For many applications, overall performance 

is secondary to constraint satisfaction.

• While obtaining a distribution for the 

uncertainties affecting a system can be 

difficult in practice, bounds are generally 

much simpler to determine.

• Robust control ensures that constraints are 

satisfied while the uncertainties remain 

within the prescribed bounds.

Why Robust Control?
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Solving Semi-Infinite Programs
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Cost

• Global methods

• Random sampling

• Scenario trees
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Local Reduction: Algorithm Description
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Add violation scenarios to 
constraint set

Update decision variables 
for the new scenario set

Find worst scenarios for 
the uncertainties
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Local Reduction: Advantages
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Reduce the overall number of scenarios

Cost

Identify non-boundary extremes
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Julia Implementation
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JuMP Underbelly
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Problem 
Description

Scenario 
Method

JuMP 
Transcription

Objective 
Type

Variable 
Domains

Constraint 
Types

Solution 
Method

Solution
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Results: Robust Obstacle Avoidance
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System Description Implementation Results (29 Scenario Termination)
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Results: Robust Output Feedback
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System Description Implementation Results (50 Scenario Cap)

Open-Loop Performance Optimized Performance
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Questions?

Email: jad.wehbeh22@imperial.ac.uk
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