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be applied to permafrost without causing damage to the delicate ecosystem? What is the
price/performance threshold at which a humanitarian organization will purchase an AVS for
landmine remediation? How do you reduce the likelihood of data link exploitation by an
adversary? Is an AVS covered by the Geneva Convention? These are relevant questions to
address during lectures.

G. Ability to communicate effectively

Students will need to work in a multi-disciplinary team and teams will have to present their
projects.

H. Broad education necessary to understand the impact of engineering solutions in a global
and societal context

Students will learn about AVS flight operations conducted in public airspace under the auspices
of the Federal Aviation Administration (FAA) & the Federal Communications Commission
(FCQ).

I. Recognition of the need for, and the ability to engage in life-long learning

This course will introduce a number of disciplines that are outside each student’s major. It should
be obvious to each student that if they wish to be employed in the AVS industry, they will need
to acquire more detailed knowledge & skills in specific areas.

J.  Knowledge of contemporary engineering issues

The “Build versus Buy” Issue: Because capable & relatively inexpensive commercial hardware
& software components are available for many parts an AVS, e.g., base vehicle, automatic
control components, imaging, image processing, etc., this course will discuss and expose
students to the pros and cons of both sides of the “Build versus Buy” dilemma.

K. Ability to use techniques, skills, and modern engineering tools necessary for engineering
practice

Students will work with the MATLAB/SIMULINK by Mathworks Inc. to develop analytical
models of AVS. Students will also have the opportunity to work with sensors, microcontroliers
and interface software suitable for use with AVS.

Reference Textbook

Introduction to UAV Systems by Paul G. Fahlstrom and Thomas J. Gleason, $45 + shipping, soft
cover, http://uavsystemsinc.com/index.html

Required Software

MATLAB/SIMULINK Student Edition with Control and system ID toolboxes by Mathworks
Inc.
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Other Material

The instructors will provide handouts on topics not covered in the textbook, such as issues
specific to UGVs, USVs, & UUVs.

Course Website
There will be a WebCT website created.

Assessments & Weights

Homeworks: [20%]

Throughout the semester, every instructor will give a homework assignment on the material that
he covers in class. /

Project Report]: [30%]

Each team is required to submit a project report that describes the design of their entry and the
rationale behind their design choices. Overall Systems engineering implementation, system
design features, and expected performance (including test results if available) shall be included.
Descriptions are required for the vehicle, ground control station, data link, payload, and method
of autonomy and target types supported by autonomous cueing/recognition (if utilized). Specific
attention shall be paid to safety criteria. This report shall be no more than 20 pages long
(including all figures, references, and appendices). Additionally, each report shall include an
abstract of no more than 250 words. The report and abstract shall be printable on standard 8.5 x
11inch paper, with margins of at least 1 inch on all sides, and all text shall be in 12 point or
larger font. Each page shall bear footer with the page number and the team name. The report
shall be submitted at the beginning of the class on Dec 5th before the team presentations start.

Project Presentation: [30%]

Each team is required to present their design to the instructors of the course and an external
evaluation committee. Each team shall provide a 15 minute presentation which highlights their
approach, design, and expected performance. Unique or innovative features and safety
approaches shall be included.

Teammate Evaluation: [10%]

An evaluation form will be provided by the end of the semester. Each student is required to
provide his/her evaluation of each teammate. Your evaluation will effect your teammates' grade
he/she will get from the project according to the policy provided in the evaluation form.

Attendance: [10%)]
Attendance in the lectures and weekly project meetings is required

Grading

Final letter grades will be assigned according to the following scale.

" Project Report format is copied from 2007 AUVSI Student UAV Competition Rules.
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A: 85 <= Grade
B: 70 <= Grade < 85
C: 55 <= Grade <70
D: 40 <= Grade < 55

F:

Grade < 40

We will record numeric grades to the nearest 1/100 of a percentage point. L.e., if your final,
numeric grade is 84.99%, your final letter grade is B.

Tentative Course Schedule

Wk | Monday Lecture Topics Lecturer(s)
1 1/20/2009 | An introduction to AVS Huff
2 1/27/2009 | Reviewing Rules of Competitions and Developing AVS Requirements | Reyes
3 2/3/2009 | System Design Concepts, Optimization and Evaluation Revyes
4 2/10/2009 | Unit/Integration/System testing planning and execution Reyes
5 2/17/2009 | AVS classes, missions and operating scenarios, equipment Huff
6 2/24/2009 | A hands-on laboratory exercise with a ground vehicle and sensors Huff
7 3/3/2009 | Vehicle Obstacle Avoidance Methods, Issues and Technologies Huff
8 3/10/2009 | Vehicle Localization Methods, Issues, and Technologies Huff
9 3/17/2009 | Spring Break — No Class
10 3/24/2009 | MATLAB for Control, Estimation and System Identification Subbarao
11 3/31/2009 | System Identification Subbarao
12 4/7/2009 | Estimation and sensor noise reduction Subbarao
13 4/14/2009 | Introduction to Simulink for dynamic system modeling and simulation | Dogan
14 4/21/2009 | Implementation of a control faw in Simulink Dogan
15 4/28/2009 | Performance evaluation of closed-loop system in Simulink Dogan
16 5/5/2009 | Student Presentations
17 5/12/2009 | Finals Week — No Class
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