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INDOOR GEOLOCATION SYSTEMS—SYLLABUS

MAIN DESCRIPTION (ABSTRACT, OBJECTIVE, MOTIVATION, AND INTENDED AUDIENCE)

CURRENTLY there is a need to design, develop, and deploy autonomous and portable indoor geolocation
systems to fulfill the needs of military, civilian, governmental and commercial customers where GPS and
GLONASS signals are not available due to the limitations of both GPS and GLONASS signal structure designs.

The goal of this course is (1) to introduce geolocation systems; (2) to classify the state of the art geolocation
systems; (3) to identify the issues with the state of the art indoor geolocation systems; and (4) to propose and
assess three Giftet Inc. indoor geolocation systems. It is assessed that the current GPS and GLONASS signal
structures are inadequate to overcome two main design concerns; namely, (1) the near-far effect and (2) the
multipath effect. We propose three Giftet Inc. indoor geolocation systems as an alternative solution to near-far and
multipath effects. The Giftet Inc indoor geolocation systems are (1) a C-CDMA indoor geolocation system, (2) an
OFDMA indoor geolocation system, and (3) a MC-CDMA indoor geolocation system. Each system is researched,
discussed, and analyzed based on its principle of operation, its transmitter, the indoor channel, and its receiver
design and issues associated with obtaining an observable to achieve indoor navigation. Our assessment of these
systems concludes the following.

First, a C-CDMA indoor geolocation system is a potential candidate for indoor positioning, with data rate up to
3.2 KBPS, pseudorange error, less than to 2 m and phase error less than 5 mm and overall to provide centimeter
level position and velocity accuracy 99.9% of the time. Second, an OFDMA indoor geolocation system is another
potential candidate with a totally different signal structure than the C-CDMA indoor geolocation systems, but
with similar pseudorange error performance and overall system position and velocity performance. Third, a MC-
CDMA indoor geolocation system is a potential candidate to achieve centimeter level position and velocity
performance accuracy 99.999% of the time and data rate up to 5 MBPS.

The main objective of this course is to introduce students and young professionals to INDOOR GEOLOCATION
SYSTEMS which will enable them to obtain an introductory level in indoor geolocation systems modeling,
analysis, design, and implementation.
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1. Are YOU looking to understand and explain the theory and application of indoor geolocation systems
such as C-CDMA, OFDMA, and MC-CDMA?

2. Do YOU need to model, analyze, design, and implement indoor geolocation systems?
Would YOU like to do statistical analysis on indoor geolocation measurement data?

4. Do YOU want a scientific, indoor geolocation software package that directly interfaces with Microsoft
Excel?

If the answer is YES then this is the right INDOOR GEOLOCATION SYSTEMS tutorial for you!

W

TEXT/SOFTWARE
1. I Progri, “An Assessment of | n d@h.®rDisérenttoh, Warcasteri Pdytechicynstituee,ms
Worcester, May 2003.
2. I Progri, W. R. Mi chal son, and D. Cyganski, “An QRDMIIGND MA

J. Inst. Nav., vol. 51, nr. 2, pp. 133-142, summer 2004.
3. L Progri, W. R. Mi chal son, J. Wang, and M. C. B r psendoditesy
signal structure an dNAVIGATIGN]. inst.MNeve volasd, al. 3y pep.i242-25b, fall 2007.
The instructor will provide additional materials as he sees suitable during the lecture.

REFERENCE TEXTS

1. MATLAB® 2007a and up
2. There are more than 1000 titles written about MATLAB® and Simulink® in more than 26
languages.

GENERAL COURSE OUTLINE (SCOPE)
General course outline includes the following topics:

1. Introduction to Indoor Geolocation Systems

C-CDMA Indoor Geolocation Systems

OFDMA Indoor Geolocation Systems

MC-CDMA Indoor Geolocation Systems

Hands on labs which cover intermediate realistic geolocation problems on indoor geolocation
systems such as C-CDMA, OFDMA, and MC-CDMA.

Sl

DeTAILED COURSE OUTLINE

Detailed course outline includes the following topics:

A. Introduction to Indoor Geolocation Systems (~15 min)

1. Objectives

2. Overview of indoor geolocation systems

3. Overview of Giftet Inc.

4. Overview of MATLAB and The Mathworks

5. Course setup, materials, and logistics

6. “Bi g pictur edheadf the course
C-CDMA Indoor Geolocation Systems (~45 min)

1. Indoor geolocation system architecture—C-CDMA

B.
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C-CDMA signals on S band

C-CDMA receiver and measurements

Civil applications

Measurements and error sources

Examples

Position estimation with pseudoranges

Precise position with accumulated carrier phase

. Examples using MATLAB

C. OFDMA Indoor Geolocation Systems (~45 min)
10. Indoor geolocation system architecture—OFDMA
11. OFDMA Signals on S band
12. OFDMA Receiver and measurements

e N R

13. Civil applications

14. Measurements and error sources

15. Examples

16. Position estimation with pseudoranges

17. Precise position with accumulated carrier phase
18. Examples using MATLAB

D. MC-CDMA Indoor Geolocation Systems (~45 min)
19. Indoor geolocation system architecture—MC-CDMA
20. MC-CDMA Signals on S band
21. MC-CDMA Receiver and measurements
22. Civil applications
23. Measurements and error sources
24. Examples
25. Position estimation with pseudoranges
26. Precise position with accumulated carrier phase
27. Examples using MATLAB

E. Hands on labs which cover intermediate realistic geolocation problems on C-CDMA, OFDMA,
and MC-CDMA indoor geolocation systems. (~75 min)

F. Appreciation: At the end of this course each student will receive an appreciation which
confirms his/her introduction proficiency level on INDOOR GEOLOCATION SYSTEMS
theory and applications. We would appreciate that at the end of the course each student feel out
the course evaluation form. (~15 min)

PRIOR HISTORY OF THE COURSE PRESENTATION

The course has not been presented before. This is the first time that this course is going to be presented at a major
conference. Therefore, the author would like to thank the IEEE ComSoc and IEEE Globcom Tuorial Co-chairs for
helping to organize this course!

INSTRUCTOR:
Name: Ilir Progri, Ph.D., President and CEO
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Office: Giftet Inc., Executive Office

Address: 2180 Spencer Ave, Pomona, CA 91767

Tel./Fax.: 909-629-2082

Email.: ifprogri@verizon.net, iprogri@yahoo.com, and ifprogri@ieee.org

Web.: www.giftet.com

Dr. Ilir Progri is currently the Permanent Chairman of the Board of Directors and the President and CEO of Giftet
Inc.

As Giftet Inc Permanent Chairman of the Board of Directors his Responsibilities include:

1. Endorse Giftet Inc. Annual Strategic Plan.

2. Endorse Giftet Inc. Business Plan (which also contains the complete list of the Permanent Chairman of the
Board of Directors responsibilities).

As President and CEO of Giftet Inc his Responsibilities include:

1. Lead the new founded corporation Giftet Inc.

2. Prepare, revise, and update Giftet Inc. Annual Strategic Plan.

3. Prepare Giftet Inc. Annual President Address.

4. Establish Giftet Inc. infrastructure

5. Coordinate Giftet overall operations from marketing, finances, strategic planning, business development and
management, and engineering.

6. Prepare, revise, and update Giftet Inc. Business Plan (which also contains the complete list of the President and
CEO responsibilities).

Write proposals and endorse Giftet Inc.

Dr. Ilir Progri is a leading authority in GPS/GNSS/Wireless Communications in all aspects of signal specifications,
simulation, software development, and implementation of significant new capabilities in GPS/GNSS/Wireless
Communications and indoor geolocation systems. As principle investigator, Ilir has led research and
development engineering projects for over eleven years. He has over fifty five published papers and one patent in
all aspects of geolocation systems. Ilir has received over thirty seven citations from experts, researchers, and
scientists of US, Canada, Australia, Finland, France, Germany, UK, China, Korea, etc.

Ilir was the recipient of the 2008 Special Southern Area Chair Award for outstanding contributions designing the
IEEE Los Angeles Council Website, developing new short MATLAB Courses for LAC seminars, and for
organizing Southern Area Student Paper Contests. Ilir will appear in the 2008-2009 edition of the Premier Who's
Who Registry of Executives and Professionals, having demonstrated exemplary achievement and distinguished
contributions to the business community. Ilir is the 2008 Elite America's Roundtable member of the America's
Registry of Outstanding Professionals. Ilir is a VIP Member of Strathmore's Who's Who and a VIP Member of
America's Registry of Outstanding Professionals. Ilir received The 2008 Presidential Who's Who award
recognized among business and professional achievers. Ilir received the 2008 Strathmore's Who's Who
Outstanding Professional Award in Wireless Communications. Ilir is a Lifetime Member of Strathmore's Who's
Who based on his leadership, achievement and dedication in his profession or industry. Ilir received the 2008
Electrical Engineering America's Registry Outstanding Professional Award.

Dr. Progri is also the 2008 IEEE Los Angeles Council Vice-Chair. He was an Associate Professor with the
Department of Electrical and Computer Engineering at Cal Poly, Pomona, California, where he taught thirty six
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undergraduate and graduate courses and labs and conducted research in the field of navigation, geolocation, and
wireless communications. Dr. Progri was the Program Co-Chair for the Wireless Telecommunications

Symposium 2006 and 2005 respectively. He was the faculty advisor of the ION-Cal Poly Pomona student chapter

of the ION-So Cal section the first student ION chapter in LA area. Dr. Progri was a Software Developer Engineer

at Mayflower Communications Company, Inc. Ilir is an Associate Fellow Member of RIN and a Member of ION

and AIG and a Senior Member of the IEEE, Com Soc, and AESS. He received his Doctor of Philosophy (Ph.D.)
degree and Master’s of Science (MS) degree in Electric:
Worcester, Massachusetts in May 2003 and in May 1997 respectively. He received his Diploma of Engineer

Degree in Electrical Engineering from the Polytechnic University of Tirana (PUT), Albania in July 1994.
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