AAE 301

Signal Analysis for Aerospace Engineering

Description:

Signal processing and spectral analysis for aerospace engineering. Fourier and fast Fourier transforms. Estimation of natural frequencies. Review of Laplace transforms. Introduction to linear circuits and filtering. 

Format: 3 hrs lecture per week

Credit hours: 3

Status: Elective

Offered: Fall

Pre-requisite:  Math 265 and 266 or equivalent

Co-requisite:  None
Course Instructor:  Staff 

Text:  Course packets or Oppenheim & Willsk, or Lothi
Assessment Method:  Three exams, Homework and a Final exam. 
Course Objectives:

This course provides A&AE undergraduates with an ability to use analogue and digital signal processing techniques with linear circuits to solve problems in aerospace engineering. As a result the students will be able to

· estimate natural frequencies for data. For example beam vibration. 

· estimate  the signal in  noise 

· design low, band and high pass filters

· extract the underlying spectrum from time history
· Analyze and design elementary linear circuits.
Necessary Background:

The course is targeted at first  semester juniors and therefore expects the standard background for students at that level. Since extensive use will be made of Matlab's signal processing and simulink  toolboxes, students must have the basics of Matlab programming.

Topics (number of Lectures):


Time domain analysis and Fourier series (5)


The fast Fourier transform (5) 


Aerospace Applications (2)

            Estimating sinusoids in  noise (4)


Wing vibration and natural frequencies (3)


Laplace transform  review (3) 

Resistor, capacitor and inductors (4) 

Operational amplifiers (3) 

Designing linear circuits for filters (3)

Steady state response (3)

Tuned vibration damper (2)

            Butterworth filters (4)

            Exams and review (4)

Relationship of course to program objectives:

The aim of this course is to provide students with the basic engineering skills needed to formulate and solve problems that require either signal processing and/or uncertainties (PO 2a).  While it is not intended to be specific to any one of the subdisciplines of aerospace engineering, the applications are to be taken from each of these areas, structures, dynamics,  aerodynamics, and propulsion. Students will be able to analyze  data from laboratory experiments. 

Course:  AAE 301

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                                                                         + (filter design)
	maybe+

	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
	no

	b. orally
	no

	c. graphically
	yes

	4. a habit of professional conduct
	yes

	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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