Aerospace Engineering Dr. Kamran Turkoglu
AE 247 — Trajectory Optimization in Aerospace Systems

Term Fall 2014

Instructor Info Dr. Kamran Turkoglu
www.engr.sjsu.edu/kamran/
Engr. 185

(408) 924-4329
kamran.turkoglu@sjsu.edu

Prerequisite Graduate standing or instructor consent
Textbook J. Z. Ben-Asher, Optimal Control Theory w. Aerospace Applications, SIAM, 2010.
Description

Introduction to trajectory optimization; parameter optimization; calculus of variations; optimal
control and optimization techniques; dynamic programming; numerical methods in optimization;
trajectory optimization in aerospace systems; perturbation analysis.

Goals

A. Develop an understanding of aerospace trajectory optimization techniques as well as specific
optimization skills to tackle practical optimization problems in acrospace engineering.

B. Provide background in optimal control and optimization with specific applications on aircraft
and spacecraft.

C. Develop an understanding of the fundamental elements in parameter optimization, dynamic
programming and numerical methods in optimization as applied to aircraft and spacecraft
trajectories.

Student Learning Objectives
Students completing AE247 should be able to:

1. Outline the fundamental concepts of trajectory optimization as applied to aircraft and
spacecraft.

2. Apply parameter optimization techniques in aircraft and satellites.

Use the concept of dynamic programming and its applications in acrospace vehicles.

4. Formulate numerical methods, methods of collocation and pseudo spectral methods in
aerospace vehicle motions.

5. Explain the fundamentals of singular perturbation techniques as they are applied to aerospace

vehicles.

Determine the possible and feasible optimal flight trajectory of an aerospace vehicle.

Evaluate the effect of time-delay on aircraft and satellite trajectory optimization.

Design an optimal aircraft and spacecraft trajectory using the collocation method.

Design optimal trajectories in stochastic environmental conditions.
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Grading: Homework 30%
Two One-Hour Exams 30%
Final Exam 40%

Grading Specifics: 100 —97% A+;  96-93% A; 92-90% A-; 89 —85% B+;
84 —-80% B; 79-76% B-; 75-72% C+; 71-68%C; 67—-64% C-; 63 —-61% D+;
60 — 57% D; 56 — 53% D-; < 53% F. All exams must be taken to receive a passing grade.

Approximate Weekly Schedule

Week Topics

Introduction to trajectory optimization

Parameter optimization

Calculus of variations

Optimal control, optimization techniques
Dynamic programming

Minimum principle

Method of collocation

Pseudo spectral methods in trajectory optimization
Numerical methods in optimization

Jacobi test

Necessary and sufficient conditions for optimality
Aircraft performance optimization

Aircraft trajectory optimization

Spacecraft performance optimization

Spacecraft trajectory optimization

Robustness in optimization techniques
Perturbation analysis
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