AE551 Introduction to Optimal Control
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This course addresses optimal control theory and associated numerical
methods in the context of flight trajectory optimization. Students learn
theoretical concepts on optimality condition in static & dynamic
optimization  problems, such as  Karush-Kuhn-Tucker  condition,
Hamilton-Jacobi-Bellman  equation,  Euler-Lagrange  equation, and
Pontryagin’s minimum principle; and then numerical methods such as
nonlinear programming, evolutionary methods, pseudo-spectral method,
and convex programming for simple applications.

[J Syllabus
Week Contents Week Contents
1 Optimal Control: 9 Parameter Optimization:
Calculation of Variations Evolutionary Methods
2 Optimal Control: 10 Numerical Solver:
Necessary Conditions (E-L) Hermite-Simpson Methods
3 Optimal Control: 11 Numerical Solver:
Necessary Conditions (HJB) Psuedospectral Methods
4 Optimal Control: 12 Numerical Solver:
Linear Quadratic Controller Psuedospectral Methods
5 Optimal Control: 13 Numerical Solver:
Indirect Numerical Methods Convex Programming
6 Parameter Optimization: 14 Numerical Solver:
Optimality Conditions (KKT) Convex Programming
Parameter Optimization: .
7 . 15 |Wrap-
Gradient-Based Methods > fap-Up Sessions
8 |Midterm Exam 16 |Final Exam




] Prerequites
- No prerequisites. However, basic knowledge in the following disciplines
will be helpful :
* Linear Algebra
* Calculus (Differential and Integral)
* MATLAB (numerical experiments)

[] Course Materials
- lecture slides

[] TA Tutoring
- Q&A ZOOM session, once every week, evening time

[0 Homework Assignments
- 5 assignments at most

] Tests
- Quiz or Mid-Term Exam
- Final Exam or Term Project

[1 Attendance Check
- attendance rate to be reflected in the grade point

[1 Grading
- quiz (30%), final (30%), homework (30%), attendance (10%)



