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Theory, algorithms and tools based on viability theory and Hamilton-Jacobi equations.
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In addition to the

material covered in last year’s successful course, we will examine verification and hybrid systems in more depth.

Rough outline of topics:
1. Concepts
Mathematical modeling
Difference and differential equations
Optimal control
Verification
Differential inclusions
Viable and related sets
Discrete time viable sets
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2. Characterlzmg the Solutions
Dynamic programming

Set valued analysis
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Optimal control using viability theory
3. Numerlcal algorithms and tools
a. General computational approaches

Disturbance inputs, non-determinism and robustness

Hamilton-Jacobi equations for optimal control
Hamilton-Jacobi equations for verification

Characterization of the viable and related sets

b. Numerical approximations for the Hamilton-Jacobi equation

c. Numerical set valued analysis

d. Alternative algorithms for verification and control

4. Applications, including

a. Mobile Century: capturing highway congestion

b. Autonomous underwater robotics
c. Optimal robotic path planning
d. Aircraft collision avoidance
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