AAE 364L  

Control Systems Laboratory

Description:
Enhance student awareness of control systems by providing hands on experience using dynamic systems representative of air and space vehicles.  Design of a control system from start to finish by mapping requirements into control solutions through the process of  modeling, identification, and controller design (PID and Lead-Lag).

Format: 1hr Lecture per week, 7 2hr Lab Sessions every other week.

Pre-requisite:  AAE 364 

Co-Requisite: AAE 421 or AAE 440

Credit hours: 1

Course Instructor:  M. Rotea 

Text:  None (class notes and lab manual)
Assessment Method: Lab Reports.
Course Objective:

To enhance student awareness of control systems by providing hands on experience using dynamic systems representative of air and space vehicles.  Allow students to understand design of a control system from start to finish by mapping requirements into control solutions through the process of modeling, identification, controller design (PID and Lead-Lag), and controller implementation. 

Experiments: The instructor may choose from set 1 or set 2 below

Set 1

1. Parameter Identification of Rotational Apparatus

2. PID/PIV Control of 1DOF rigid body rotation

3. PID/PIV Control of 2DOF rotation (rigid body plus 1 flexible vibration mode) 

4. Open loop control of Helicopter Model

5. Parameter Identification of Helicopter Model

6. PID Control of Helicopter Model

7. Lead-Lag Control of Helicopter Model

Set 2

1. to 3. Same as set 1

4. Parameter Identification of Mechanical Pendulum

5. Lead-Lag Control of regular pendulum

6. Lead-Lag Control of inverted pendulum

Computer Usage:

Students develop their own software for use with MATLAB to simulate and design control systems.  Students use real-time computing to implement control solutions. (Operations that map a control design to the actual real-time code are transparent to students.)

Relationship of course to program objectives:

The successful student develops the following essential technical component (1): an ability to model (using fundamental laws of physics and calibration from test data) and control dynamic systems. Engineering skills (2a) are reinforced through the iterative process comprised by modeling of requirements and system dynamics, experimental testing to calibrate dynamic models, model-based control law design, testing of the control law and re-design. The students work in small teams to complete the laboratory exercises and individually to report their work (2b,c,d). This approach reinforces the ability to communicate with peers and instructors (2b,c)
Course:  AAE 364L

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
	

	Dynamics & Controls
	

	Aerodynamics
	

	Propulsion
	

	Design
	

	II.  basic engineering skills:
	

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

	a.  computational methods and tools
	

	b. experimental procedures and tools
	

	c. open-ended and design problems
	

	2. an ability to work in teams
	

	3. the ability to communicate their work to others:
	

	a. in writing
	

	b. orally
	

	c. graphically
	

	4. a habit of professional conduct
	

	III.  opportunities for engaging in:
	

	1. research and  independent study
	

	2. cooperative education and internship
	

	3. study abroad and similar international experiences
	

	4. professional society participation
	

	IV.  an appreciation for the social impact of engineering solutions, and, specifically, the role of aerospace technology in today’s world.
	


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

Prepared by: Mario A. Rotea

Date: March 20, 2001

