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OBJECTIVES:

To provide a graduate level understanding of the principles and applications of the Global Positioning System.  Research applications of GPS will be given significant coverage.

PREREQUISITES:

Satellite Navigation ASE 272N (or equivalent) with a grade of at least C, or prior occupational familiarity with GPS, or consent of instructor.

KNOWLEDGE, SKILLS, AND ABILITIES STUDENTS SHOULD HAVE BEFORE ENTERING THIS COURSE:
Understanding of basic principles of orbit mechanics.  Solution methods for dynamic systems as a series of first order differential equations.  Computer programming and numerical analysis skills using current software tools such as Matlab, C/C++, or equivalent.  Introductory familiarity with theory of the Global Positioning System (ideally through completion of ASE 272N or equivalent exposure).  Some knowledge of random processes is helpful.
KNOWLEDGE, SKILLS, AND ABILITIES STUDENTS GAIN FROM THIS COURSE:

Detailed knowledge on architecture, theory, and physical applications of the Global Positioning System at the graduate level.  Measurement accuracy under different applications, limitations of the existing system, and common augmentations of GPS.  Ability to perform research on current topics in this subject.  Students may gain experience with defining, performing, and documenting small scale research projects.
IMPACT ON SUBSEQUENT COURSES IN CURRICULUM:

None.  However, some topics such as estimation theory and elements of orbital mechanics are introduced summarily which are covered more completely in other courses such as ASE 381P.6 Statistical Estimation Theory, and Celestial Mechanics ASE 388P.2.

ABET CRITERIA 2000 OUTCOMES ACHIEVED:
This course contributes to the following EC2000 Criterion 3 outcomes and those specific to the EAC accredited program.

Outcome
(
Outcome
(

a. An ability to apply knowledge of mathematics, science, and engineering
(
g. An ability to communicate effectively
(

b. An ability to design and conduct experiments, as well as to analyze and interpret data
(
h. The broad education necessary to understand the impact of engineering solutions in a global/societal context
(

c. An ability to design a system, component, or process to meet desired needs
(
i. A recognition of the need for and an ability to engage in life-long learning
(

d. An ability to function on multi-disciplinary teams

j. A knowledge of contemporary issues
(

e. An ability to identify, formulate, and solve engineering problems
(
k. An ability to use the techniques, skills, and modern engineering tools necessary for engineering practice
(

f. An understanding of professional and ethical responsibility




ABET PROGRAM CRITERIA OUTCOMES ACHIEVED:

Program criteria outcomes are unique to each degree program and are to be compiled from the program criteria given for each degree program and listed in bullet format below. 

Criterion
(
Criterion
(
Criterion
(

 A. Aerodynamics

 G. Orbital Mechanics
(
 M. Preliminary/Conceptual Design
(

 B. Aerospace Materials

 H. Space Environment
(
 N. Other Design Content
(

 C. Structures

 I Attitude Determination and Control
(
 O. Professionalism
(

 D. Propulsion

 J. Telecommunications
(
 P. Computer Usage
(

 E. Flight Mechanics

 K. Space Structures




 F. Stability and Control
(
 L. Rocket Propulsion




PROFESSIONALISM TOPICS:

No specific topics on professionalism are contained within this course.
TOPICS:

1. Introduction and History of Radionavigation (3) (Criteria 2000: h,I,j,k,G,H,J,M)

2. Review of Satellite Navigation Theory and GPS System Elements (6) (a,c,e,k,G,H,J,M,N)

3. Receiver Hardware Overview (3) (a,b,c,e,j,k,J,M,N,P)

4. GPS Signal Description (3) (a,b,c,e,j,G,H,J,M,N,P)

5. Signal Acquisition and Tracking, Construction of Measurements (6) (a,b,c,e,j,k,F,G,,J,M,N,P)

6. Error Sources, Performance of Standalone GPS (6) (a,b,c,e,j,k,F,G,H,I,J,M,N,P)

7. Differential GPS, Static and Kinematic Applications (6) (a,b,c,e,j,k,G,I,J,M,N,P)

8. Integration of GPS with Other Sensors (6) (a,b,c,e,j,k,F,G,H,M,N,P)

9. GPS Overlays: Inmarsat, WAAS (3) (a,b,c,e,j,k,F,G,H,J,M,N,P)

10. Special Topics, Research (6) (a,b,c,e,g,h,j,k,M,N,O,P)

DESIGN ASSIGNMENTS:
Students will have the option of selecting a topic of independent research during the second half of the course.  They will write a proposal, perform the research, and document their results in a class web site.  Student will present their research to the class at the end of the semester.

LABORATORY ASSIGNMENTS:  

Some assignments may have laboratory components associated with collecting and processing experimental data.

COMPUTER:

1. Solution of Homework Problems – PC/Matlab

2. Development of Research Tools/ Receiver Software Modifications – Programming Language of Choice

3. Development of Research Web Page – PC/Web Browser

TEXT:

(Required)

Elliott D. Kaplan, ed.,  Understanding GPS: Principles and Applications, Artech House, 1996.

CLASS FORMAT:

Class format will vary between traditional lectures, discussion, and collaborative question/answer.  Guest lecturers may occasionally give presentations in a seminar style format.  Students are expected to keep up with reading assignments and prepare on material that the Instructor has requested prior to the lecture.  

CLASS SCHEDULE: 

1. Jan. 15-17: Introduction and History of Radionavigation

2. Jan. 22-31: Review of Satellite Navigation Theory and GPS System Elements

3. Feb. 5-7: Receiver Hardware Overview

4. Feb. 12-14: Signal Description

5. Feb. 19-28: Signal Acquisition and Tracking, Construction of Measurements

6. Mar. 5-21: Error Sources, Performance of Standalone GPS

7. Mar. 26-Apr. 4: Differential GPS, Static and Kinematic Applications

8. Apr. 9-18: Integration of GPS with Other Sensors

9. Apr. 23-25: GPS Overlays: Inmarsat, WAAS

10.  Apr. 30 - May 2: Special Topics, Research

CLASS OUTLINE AND REFERENCE MATERIAL:

1. Introduction and History of Radionavigation : Kaplan 1 and 12
2. Review of Satellite Navigation Theory and GPS System Elements : Kaplan 2 and 3
3. Receiver Hardware Overview : Kaplan 4 and 5
4. GPS Signal Description : Kaplan 4 and 5
5. Signal Acquisition and Tracking, Construction of Measurements : Kaplan 5 and 6
6. Error Sources, Performance of Standalone GPS : Kaplan 7
7. Differential GPS, Static and Kinematic Applications : Kaplan 8
8. Integration of GPS with Other Sensors : Kaplan 9
9. GPS Overlays: Inmarsat, WAAS : Kaplan 11
10. Special Topics, Research : Supplemental Reading as necessary

GRADING:

This class will have a Project Option and a No-Project Option, which the student will select at the time of the Midterm exam.  

If the student selects the Project Option, he will undertake a significant independent research project in consultation with the Instructor and present the results to the class at the end of the semester for 50% of his grade.  Under the Project Option, the student will not complete homework assignments after the midterm and will not take the Final Exam.

If the student selects the No-Project Option, he will continue to perform homework assignments and take a Final Exam, which will include material presented since the Midterm Exam.

Project Option:  25% Homework, 25% Midterm, 50% Final Research Project

No-Project Option:  35% Homework, 25% Midterm, 40% Final Exam

In addition, daily class preparation and participation may account for a half-letter adjustment of the grade in some cases.

HOMEWORK POLICY:

Homework will be assigned occasionally throughout the semester.  There are expected to be a total of about 5 homework assignments.  Working together on assignments is permitted; however, every student must turn in their own original work. Homework must be turned in by 4:00 pm on the due date.  Late homework will be graded if submitted up to a week late at a 50% reduction in score.  Exceptions to this policy require the consent of the instructor (and are not generally granted without a valid excuse).

Some homework assignments may contain a significant programming component.  Any programming tool or language of the student’s choice may be used, as long as source code is turned in with the assignment.  Matlab is the recommend numerical tool for the course.

EXAMINATIONS:

Under the Project Option, a final project presentation will take the place of the final examination.

Under the No-Project Option, a final exam will count 40% of the student’s grade.

ATTENDANCE:

Regular attendance is expected and repeated unexcused absence from class is a justification for a downward adjustment of the student’s grade.  Medical and professional (e.g., job interview or planned field trip) absences are accepted.  In all cases the student should notify the instructor of any planned absences before that class if at all possible.

OFFICE HOURS:

Scheduled Office Hours:  Wednesday, 1:00 – 3:00, WRW 412C.  Other meetings by appointment.  Please contact the instructor by email or telephone (see top of syllabus).  Course announcements, questions and general discussion about the class will be posted on the class web site.  Students are encouraged to check the class web site regularly for new information.  The instructor reserves the right to edit or remove any material posted on the class web site.

IMPORTANT DATES:
January 15:  First day of class

January 30:  Last day to drop with a possible refund

February 11:  Last day to drop without academic penalty

March 11-15: Spring break (no class)

May 2: Last day of class

May 9: Final Exam (2:00 – 5:00)

SPECIAL NOTES:

The University of Texas at Austin provides upon request appropriate academic adjustments for qualified students with disabilities. For more information, contact the Office of the Dean of Students at 471-6259, 471-4641 TDD or the College of Engineering Director of Students with Disabilities at 471-4321.

EVALUATION:

The standardized Measurement and Evaluation Center forms for the College of Engineering will be used during the last week of class to evaluate the course and the instructor. 





