AAE 364

Control System Analysis

Description:
Modeling and analysis of dynamical systems with aerospace applications.  Laplace transforms, transfer functions, block diagrams.  Transient and steady-state response of dynamical systems.  Root Locus, Bode, Nyquist methods for control systems analysis.  Introduction to controller design.

Format: 3 hrs lecture per week

Credit hours: 3

Status: Required, Sem 6

Offered: Fall & Spring

Pre-requisite: AAE301/EE 201, MA 304

Co-requisite: AAE 340

Course Instructor: A. Frazho, M. Rotea, I. Hwang
Text: Ogata, Modern Control Engineering, Prentice-Hall, 4th Edition

Assessment Method:  25% Homework, 75% Midterm Exams and Final. 
Course Objective:

This course is designed to give students (a) frequency domain methods for analyzing linear systems and (b) introduction to controller design (PID).

Topics:

1. Examples of control systems (2 classes)

2. Review of complex numbers and complex functions (3 classes)

3. Laplace transforms (3 classes)

4. Solution to ordinary differential equations (3 classes)

5. Transfer functions and block diagrams (3 classes)

6. Modeling of mechanical, electrical, electromechanical systems, and selected aerospace systems (4 classes)

7. Transient response and steady-state error analysis (8 classes)

8. Stability and the Routh test (3 classes)

9. The root locus (6 classes)

10. Introduction to PID design using the root locus (4 classes)

11. Bode plots, transfer function estimation, and Nyquist stability criterion (4 classes)

12. Exams (2 classes)

Computer Usage:

About 40% of homework requires computer work.

Relationship of course to program objectives:


In this required course the successful students acquire essential methods for the analysis of aerospace systems modeled by ordinary differential equations (1). Basic engineering skills are developed by solving simple control law design problems (e.g., calculation of PID gains to meet transient/steady-state requirements) (2a). The ability to communicate work to others is covered through the homework and exams (2c). The computer problems encourage the work in teams, although the reporting of the solutions is individual (2b,d). The role played by control engineering in modern society is discussed by the instructor using aerospace applications and examples from other disciplines such as mechanical, civil, and electrical engineering (4).   

Course:  AAE 364

The following table indicates which of the AAE Program Outcomes are addressed and assessed in the course.

	By graduation, students will have:
	Included?

	I.  technical knowledge of aerospace engineering
	

	Structures & Materials
	no

	Dynamics & Controls
	yes

	Aerodynamics
	no

	Propulsion
	no

	Design
	no

	II.  basic engineering skills:
	

	1. an ability to formulate and solve problems, including:
	

	a.  computational methods and tools
	yes

	b. experimental procedures and tools
	no

	c. open-ended and design problems
	maybe

	2. an ability to work in teams
	no

	3. the ability to communicate their work to others:
	

	a. in writing
	yes

	b. orally
	no

	c. graphically
	yes

	4. a habit of professional conduct
	no

	III.  opportunities for engaging in:
	

	1. research and  independent study
	no

	2. cooperative education and internship
	no

	3. study abroad and similar international experiences
	no

	4. professional society participation
	no

	IV.  an appreciation for the social impact of engineering solutions, and, specifically, the role of aerospace technology in today’s world.
	no


*Note:  "Maybe" means that the inclusion of this outcome is at the discretion of the instructor. 
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