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Introduction

1.1 Program Title and Degree

The proposed program title is Doctoral Program in Electrical Engineering and the degree to be
conferred will be Doctor of Philosophy in Electrical Engineering.

1.2 Program Description
NCES CIP Code: 14.1001 Electrical, Electronics and Communications Engineering

The proposed program will provide the most advanced education in electrical engineering in
Puerto Rico. Graduates of this program will utilize their knowledge and training to think critical-
ly and creatively to significantly contribute to the social and economic development of Puerto
Rico and its hemisphere in the areas of research, development, and education. The proposed
program emerges from the natural evolution of research and graduate studies at the Master level
in the Department of Electrical and Computer Engineering, and addresses the need for advanced
studies and research in electrical engineering.

The program will neither include specialty nor concentration areas. Instead, it will utilize inter-
nal areas of emphasis in order to guide students in their curriculum and research. This is done in
order to maintain a flexible structure which will allow the program to adapt itself to the rapid
technological changes in electrical engineering and related areas while permitting the develop-
ment of non-traditional interdisciplinary research areas that do not fit into the traditional electri-
cal engineering mold. The doctoral program will have an initial emphasis towards the areas of
energy systems, applied electromagnetic, signal and systems, and electronics. However, the pro-
gram structure has enough flexibility to accommodate new efforts in bioengineering and micro-
electromechanical systems being developed at UPRM. Descriptions of the areas of emphasis are
included in Appendix A.

The proposed academic program will consist of a minimum of forty-nine credits, from which a
minimum of twenty-four will be taken in one of the areas of emphasis. Of the forty-nine re-
quired credits, a minimum of six credits will be taken in advanced graduate or undergraduate
level courses to satisfy a mathematical sciences requirement, of which at least three credits will
be at the 6000 or higher level. The objective behind this requirement is to strengthen essential
analytical skills required for state of the art research in electrical engineering. A list of sample
courses to satisfy the mathematical sciences requirement is included in the appendix. In addition,
six credits in electives outside the area of emphasis will be required. Each doctoral candidate
will be required to participate in the doctoral seminar each semester for which he will receive
one credit at the conclusion of his/her dissertation. Besides, students will be required to pass a
qualifying exam and a comprehensive exam as part of the process of evaluating their ability to
engage in doctoral level research. Finally, students will be required to approve 12 dissertation
credits.

The dissertation will measure the scope of acquired knowledge and it will evidence the student’s
degree of creativity. It will require an original contribution to the existing scientific and/or tech-
nological body of knowledge in the field of electrical engineering or related areas.

PAGE 6 OF 51


Cesar Aceros
Highlight

Cesar Aceros
Sticky Note
Proposito de formacion


PROPOSAL FOR A DOCTORAL PROGRAM IN ELECTRICAL ENGINEERING (December 5, 2013)

1.3 Non-conventional modalities
Not contemplated.

1.4 Beginning Date

The program will begin as soon as it is approved by the competent authorities. It is tentatively set
to begin during the first semester of the 2013-2014 academic year.

a -

> Program Duration

According to the academic requirements described in this proposal, the doctoral program will
have a normal duration of four to five years for students who begin with a bachelor’s degree and
two to four years for students starting with a master’s degree.

The maximum time limit allotted for a student to complete the degree will be the same as that
specified in the existing UPRM Graduate School Norms which at the time of writing this pro-
posal (Certification 09-09) are:

e Ten years, if the student begins with a Bachelor’s degree when starting the program, even
if the student has transferred from another graduate program or has temporarily post-
poned studies.

e Eight years, if the student begins with a Master’s degree at the initiation of the program,
even if the student has transferred from another graduate program or has temporarily
postponed studies.

2 Accreditation and Program Licensing

2.1 Professional Accreditation
The proposed program does not require professional accreditation.

2.2 Accreditation by Council of Higher Education

Once approved by the corresponding bodies of the University of Puerto Rico, the proposed pro-
gram will require approval by the Council of Higher Education (Consejo de Educacién Superi-
or).

3 Justification

3.1 Academic reasons for establishing the program

The traditional notion of electrical engineering tells us that it is mainly concerned with infor-
mation processing systems and electrical energy processing systems. The former utilizes electri-
cal means in order to transmit, store, and process information; while the latter transmits energy
from one place to another or converts energy from one form to another. In the twenty-first cen-
tury, the scope of electrical engineering will extend far beyond traditional areas. This may be
confirmed by studying the publications of the Institute of Electrical and Electronic Engineers
(IEEE), the largest professional society in the world with over 320,000 members in more than
forty countries. IEEE publications are classified in the following categories:

e Devices

e Circuits
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Electronics

Computers

Systems

Power
Interdisciplinary Areas

Interdisciplinary areas include among others:
e Bioengineering

Biotechnology

Manufacturing

Aerospace

Nanotechnology

Mechatronics

Reliability

Robotics

Material Sciences

The Department of Electrical and Computer Engineering has offered graduate programs for over
forty years. During this time, programs have been in constant evolution. Since its inception, in
1967, with fewer than 10 students and approximately 20 professors, the electrical engineering
Master’s degree program emphasized the traditional areas of Power, Electronics and Controls.
Throughout the years, the department has grown including the creation of a master’s degree pro-
gram in computer engineering. At present, the department consists of more than a hundred grad-
uate students, over fifty professors and includes multiple areas of specialization. The degree of
maturity, relevance, and magnitude of Department involvement in research projects has reached
levels where the depth of exploration, dedication to scientific endeavors and formulated expecta-
tions cannot be sustained by the existing graduate master’s degree program.

The proposed doctoral program will develop engineering professionals at the doctoral level
through preparation and formation in the signals and systems, electronics, applied electromagnet-
ics, and energy systems tracks while providing the means for developing existing graduate and
research endeavors in electrical engineering and related areas. Furthermore, it will become a key
instrument in strengthening interdisciplinary research projects.

As reported by the Research and Development Center, the Department of Electrical and Com-
puter Engineering averages above four million dollars a year, for the past ten years, in external
research funding. This department has a highly competitive faculty with which to establish a
PhD degree. The department has five NSF CAREER awardees, one Presidential Early Career
Awardee (PECASE) under President Clinton in 1997, and one NASA Faculty Award for Re-
search (NASA FAR). This is particularly noteworthy given that this campus has received only
seven Careers awards, two PECASE, and two NASA FAR awards. The department includes two
institutes, and 17 laboratories with the equipment and facilities to support the proposed program.
In addition, the department has been successful in establishing national recognition through par-
ticipation in the Center for Power Electronics Systems (CPES), the Center for Subsurface Sens-
ing and Imaging Systems (CenSSIS) and the Center for Collaborative Adaptive Sensing of the
Atmosphere (CASA, http://sth.ece.uprm.edu/), established in collaboration with universities in
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the United States. These joint ventures have enabled collaborative research activities beyond our
local environment and increased our academic offerings by taking advantage of distance educa-
tion and exchange programs. In addition, these collaborations provide our relatively young facul-
ty with guidance and mentoring opportunities in their development as researchers.

This analysis concludes that the Doctoral Program in Electrical Engineering represents, from the
academic perspective, a natural evolution of the master’s degree program in Electrical and Com-
puter Engineering at UPRM and an enabling step to leap the capabilities of the ECE Faculty to
become involved in translational research that can contribute to the economical development of
Puerto Rico. Academic and research experience, faculty competencies, the developed infrastruc-
ture, and the country’s needs have established the basis for establishing a Doctoral Program in
Electrical Engineering at the University of Puerto Rico at Mayaguez.

3.2  Public policy reasons for establishing the program

Since 1983, Puerto Rico has envisioned transforming the economy of the country from one based
primarily on manufacture and services to one based on research and development of new prod-
ucts, and more recently, one based on the creation and handling of knowledge in the areas of
science and technology. The first efforts in this direction were during the years 1985-1987, when
the highest official in the Puerto Rico Industrial Development Company (PRIDCO), Antonio
Colorado, developed the following initiatives:

e Establish the Economic Development Bank to provide funds to high risk, high potential
companies.

e Passing laws providing tax exemption for commercial enterprises in research and devel-
opment.

e Creating venture capital funds for startup companies.

e Passing the venture capital law designed to bring this type of company to the island by
means of tax credits.

Throughout the years, the different administrations have emphasized the importance of bringing
a paradigm shift in the Island’s economy from one depending mostly on manufacturing to one
that is also based on technological and knowledge-based innovation.

One initiative implemented to foster this paradigm shift was the creation of the Puerto Rico
Technoeconomic Corridor. This technology corridor was based on technology parks elsewhere,
such as the North Carolina Research Triangle Park, Silicon Valley and the Singapore Science
Park. Created in 2000, the Puerto Rico Technoeconomic Corridor (PRTEC) is a conglomerate of
public and private entities with the purpose of developing a collaborating environment between
private companies, government entities and academia. PRTEC runs various initiatives to pro-
mote the creation of high-tech startups and research centers, such as incubators and high tech-
nology companies dedicated to developing and commercializing new ideas and advances in the
above mentioned areas.

The technology corridor was established in the west, from Aguadilla to Lajas, due to the fact that
many successful research parks were linked to universities. As such it was decided that the best
place would be close to the University of Puerto Rico at Mayagiez, who in its tradition of excel-
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lence and dedication to the development of Puerto Rico, had the desired characteristics to be-
come the academic axis of the corridor.

To meet the new challenges for the economic and social development of Puerto Rico, evidenced
by the initiatives described above, will require a critical mass of scientists and engineers with the
capacity to be leaders in the different areas of science and technology. To produce this critical
mass in researchers to permit the evolution of the island from manufacture to research and de-
velopment, it is essential to have advanced technological degrees and research at the University
of Puerto Rico at Mayaguez.

The proposed Doctoral program in Electrical Engineering will be instrumental in developing the
knowledge-based economy, as doctoral programs provide the scientific and technological dis-
coveries on which most high-tech startup companies are based, and also provide the profession-
als needed to support the research and development endeavors of both start-ups and well-
established companies.

4 Program’s Relation with the Institutional Mission and Planning

4.1 Relation with the UPR and UPRM Mission and Development Plan

Relation with UPR Mission and Development Plan
The proposed program addresses directly four strategic objectives of the Ten for the Decade
Strategic Agenda of the University of Puerto Rico

Obijective 2: Academic culture of actualization, experimentation and renovation

A PhD program is an important element in having the academic infrastructure needed for re-
search, for being more competitive to obtain external funds, and for impacting our society.

Objective 3: Competitive research

The PhD program will provide the needed student body with the technical and the academic
preparation needed to improve our capability of pursuing competitive research. Although the
ECE Department has been quite successful in obtaining external funds its capability to sustain
this funding level and to compete in mainstream research programs is limited since Master de-
gree students cannot perform research of the required quality and depth.

PhD Students facilitate the process of translational research that is needed to bring results from
research to applications. This improves our capability to develop partnerships with industry and
government that will impact our society. One of the proposed initiatives to expand funding and
develop closer industrial partnerships is the expansion of the ECE Industrial Affiliates Program
to support graduate-level research.

The PhD program is designed to provide students a rich academic environment. Its flexibility,
allows students to explore traditional and emerging areas of electrical engineering as well as in-
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terdisciplinary work. Graduate student participation and mentoring is a key component of re-
search efforts at the UPRM ECE Department.

The UPRM ECE Department has been very successful in participating in multi-university re-
search center such as NSF Engineering Research Centers and DHS Centers of Excellence. Hav-
ing a PhD program will enable a more effective participation of UPRM faculty in center research
programs. The creation of this doctoral program is an institutional commitment made in CPES,
CenSSIS, and CASA NSF ERCs in which our department participates.

A PhD program will facilitate the development of research that produce results publishable in
peer reviewed journals and conferences. The proposed PhD faculty has been quite successful in
their publication record. However, it takes the effort of many Master degree students to produce
a single journal paper. This is something that will benefit faculty but furthermore, students who
pursue the PhD program will have the opportunity to develop their research to a level that it can
be published in peer reviewed journals giving them a very valuable experience something that
few of our MS students can have now.

Objective 7: Calling for a Global World

As part of the proposed program, a strong recruitment plan to attract students from Puerto Rico,
USA, and international will be developed. Student body diversity provides a richer academic
environment. Our current graduate programs in ECE have nearly 50% international students en-
rollment. We expect this trend will continue in the PhD program.

Increased research productivity will result in increased number of publications and presentations
in national and international forums that will increase the visibility of UPR. The faculty partici-
pating in the program has shown a commitment (see CVs and Appendix D) to participate in na-
tional and international forums to present their work.

Relation with the UPRM Mission and Development Plan

The proposed program supports UPRM Vision and Mission. First it contributes to the Vision by
strengthening the position of UPRM as a leading institution of higher learning in Electrical Engi-
neering in Puerto Rico and throughout the entire American hemisphere. The program supports
UPRM Mission by

e Forming educated, cultivated citizens capable of critical thinking and professionally pre-
pared in the field of electrical engineering capable of contributing to the educational, cul-
tural, social, technological and economic development of Puerto Rico and of the interna-
tional community within a democratic and collaborative framework.

e Supporting research and creative endeavors to meet the needs of our local and interna-
tional society while preserving, transmitting, and advancing knowledge.

Within the strategic plan, the program supports the following “Critical Areas and Strategic Ori-
entations” (CASO).
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CASO 4: Investigation, creative activities and graduate studies

¢ Increase the number of excellent academic and professional graduate offerings.

e Improving institutional conditions and climate necessary for the increase of research and cre-
ative activity in Electrical Engineering

e Stimulating the application of acquired knowledge, generated by research and creative activi-
ty, to Puerto Rico’s development through the creation of an industrial affiliates program sup-
porting graduate-level research.

e Continue developing, through proactive activity and practical experiences, creative profes-
sional engineers, who are innovative and skilled in the application of research for solving
problems in Puerto Rican society.

e Strengthen inter and intra collegiate collaborative efforts, as well as industrial, commercial
and governmental collaborative efforts in Puerto Rico and abroad. The creation of this doc-
toral program is an institutional commitment made in intercollegiate research center in which
our department participates.

e Strengthen the institutional infrastructure to continue promoting the search for additional
sources of external funding for research by allowing our researchers to become involved in
advanced research endeavors.

4.2 Relation to the Academic Offer in Other Programs

4.2.1 Within the Mayaguez Campus

The proposed doctoral program is directly related to the existing master’s degree program in
Electrical Engineering. Most of the courses presently offered in this program form part of the
courses that will be offered in the doctoral program. Qualified graduates of the master’s degree
program may be admitted into the doctoral program and may transfer all earned credits (except
those obtained for thesis or project work) toward the doctoral program. The proposed program
will increase demand of existing graduate courses in electrical engineering.

The proposed program is related to the Master’s Degree Program in Computer Engineering (with
options in computing systems, embedded systems, and signal processing) and the Ph.D. program
in Computational Science and Engineering (Computer Science and Engineering option). Some
of the courses in these programs are part of the courses included in the Signal and Systems, and
Electronic Areas of the proposed program. Qualified students or graduates from these programs
may be admitted to the new program with or without deficiencies.

The proposed program is related to the baccalaureate degree programs in Electrical Engineering
and Computer Engineering at UPRM. Some advanced undergraduate courses from these pro-
grams are included in the proposed program. Any qualified student who has graduated from ei-
ther program may be admitted directly into the doctoral program. The proposed program will
increase demand of existing advanced undergraduate level courses in electrical engineering.

No other program in UPRM is directly related to the new program. Nevertheless, graduates from
other qualified engineering, science, and mathematics programs might be considered for admis-
sion into the electrical engineering Ph.D. program. Depending on the applicant’s academic
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background, deficiency courses may be assigned and admission granted, or a master’s degree in
electrical or computer engineering may be recommended prior to consideration for admission
into the doctoral program.

4.2.2 In Other UPR Campuses

The proposed program will be the only doctoral program of its type offered within the UPR Sys-
tem and has no direct relation to any other graduate or undergraduate program in the University
of Puerto Rico system. Nevertheless, graduates from other qualified science, and mathematics
programs through the UPR System might be considered for admission into the electrical engi-
neering Ph.D. program. Depending on the applicant’s academic background, deficiency courses
may be assigned and admission granted, or a master’s degree in electrical or computer engineer-
ing may be recommended prior to consideration for admission into the doctoral program.

4.2.3 In Other Institutions of Higher Learning in Puerto Rico

The proposed program will be the only doctoral program of its kind offered in Puerto Rico. Nev-
ertheless, there are master and bachelor degree programs in electrical and computer engineering
at other institutions of higher learning which are related to this one. The new program provides
qualified graduates of those programs with the opportunity to pursue a doctoral degree in electri-
cal engineering.

The proposed program is related to the Master’s Degree program in Electrical Engineering of-
fered at Universidad Politécnica de Puerto Rico. Graduate students from this program may seek
admission into the Doctoral program and may transfer some course credits, provided these cred-
its meet UPRM residency criteria and approval of the Departmental Graduate Committee.

The proposed program is related to the baccalaureate programs in Electrical Engineering at Uni-
versidad Poltécnica, Universidad Interamericana at Bayamon, and Universidad del Turabo in
Caguas. The new program offers students the opportunity to continue graduate studies and ob-
tain a doctoral degree in Electrical Engineering. Additionally, members of those faculties who do
not possess a doctoral degree will have the opportunity to complete doctoral studies in Puerto
Rico.

5 Conceptual Framework

51 Mission and Vision

The mission and vision of the doctoral program are:

e Mission: Be a program of excellence in training of doctoral students in Electrical Engineer-
ing.

e Vision: Establish a doctoral program in Electrical Engineering which contributes significant-
ly to the technological, scientific and economic development of Puerto Rico and the hemi-
sphere.
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5.2 Program Goals

The doctoral program’s goals are as follows:

a) Prepare the professional engineers at the highest level capable of contributing to the social
and economic development of Puerto Rico and its hemisphere in government, industry, and
academia.

b) Provide the highest level of Electrical Engineering education in Puerto Rico.

c) Develop close ties with industry and government in order to support graduate education and
research relevant to the economic development of Puerto Rico and facilitate technology
transfer.

5.3 Program Objectives

The specific objectives of the doctoral program are:

a) Award a minimum of 15 PhD’s during the first ten years of the program.

b) Establish a student recruitment program to attract students primarily from Puerto Rico, Unit-
ed States, and Latin America.

c) Establish mechanisms for the continual improvement of administrative support, laboratory
infrastructure, equipment, library, and collaborations supporting the doctoral program.

d) Establish assessment mechanisms for evaluation of program performance.

e) Establish a system for the distribution of publications and technical reports providing public
access to research work performed by the students and faculty.

5.4  Educational Philosophy

The Ph.D. program is an individualized-learning research-oriented program and as such we de-
cided to have a general structure without specific options or areas of specialization that leaves
enough freedom to develop study programs that meet student interests and research opportuni-
ties. This is the format currently used in the existing Masters program in Electrical Engineering
and has proven to be quite successful in meeting academic and research interests of students and
faculty. Several areas of emphasis (not specializations or options) are proposed to provide guid-
ance to the students in traditional areas of electrical engineering with the technical course depth
required for a doctoral level program. However, the open structure also gives the opportunity to
develop individual programs of study that will meet multidisciplinary research opportunities not
satisfied by the areas of emphasis.

The faculty advisor and the student’s graduate committee are viewed as mentors in the process of
developing a professional who can perform advanced research work in electrical engineering and
be a contributor to society. The student, in coordination with his/her graduate advisor and gradu-
ate committee will propose a study program that will meet the core requirements of a particular
area and structure the technical, mathematical and free electives to meet the student interest and
the needs of the proposed research project. The student in coordination with his/her graduate
advisor and graduate committee will work on defining a research project that will constitute an
original contribution to the state of the art in electrical engineering and related areas. The pro-
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posed open structure will allow the program to have the capability to adapt and address more
efficiently the fast changing technological societal needs in Puerto Rico and the world.

5,5 Graduate Profile

Among the general skills of the professional profile for the graduates of the Doctoral Program in
Electrical Engineering the following are the most outstanding:

1. Profound knowledge in the area of expertise. Knowledgeable of state of the art language,
topics, and research problems in this area.

2. Capable of active participation in scientific research and application to their area of expertise.

3. Ample knowledge in electrical engineering, which allow for significant contributions to the
academic milieu in institutions of higher learning.

4. Ability to creatively apply and integrate this knowledge to the development of scientific re-

search, and engineering solutions.

Ability for oral and written communication in both Spanish and English.

6. Ability to clearly formulate short term, medium-range and long term objectives and to com-
municate ideas and results adequately with colleagues.

7. Ability to communicate effectively the essential aspects of a problem and its solution to the

general public.

Ability to develop research proposals for public and private funding agencies.

9. Ability to present results in written form in technical papers and orally in technical presenta-
tions in the field.

10. Ability to lifelong learning, due to the changing nature of the discipline.

11. Awareness of an individual’s professional impact on society’s quality of life including a
clear understanding and respect for the legal, ethical, social and cultural issues pertinent to
the profession.

12. Appreciation of the relationship between theory and practice. The Ph.D. graduate should ap-
preciate both the value of good design as well as the theoretical framework on which it is
based. That is, she/he should understand the value of the relation between theory, experiment
and results while being able to utilize this understanding effectively in his professional prac-
tice.

o

oo

6 Curriculum Design

6.1 Curriculum Scheme and Balance

The proposed academic program will consist of a total of at least forty-nine credits. It is required
that students approve a minimum of 49 credits distributed in the following manner:

e 24 credits in graduate or advanced undergraduate level courses within a particular area of
emphasis

6 credits in mathematics at the graduate level (at least one course at 6000 level or above)
6 credits in elective courses outside the selected track

1 credit doctoral seminar

12 credits in doctoral dissertation
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No more than nine credits in advanced undergraduate courses (5000 level) may be used to com-
plete the PhD course requirements. At least 6 credits in advanced level courses (8000 or higher)
must be completed in the selected area of emphasis. Additionally, the student must take a quali-
fying and a comprehensive exam, and must present and defend a dissertation which shows an
original work in their area of emphasis.

6.2 Course Descriptions

The following courses will comprise the academic offerings of the Doctoral Program in Electri-
cal Engineering.

6.2.1 Existing Courses

INEL 5046 PATTERN RECOGNITION. Three credit hours. Three hours of lecture per week.
Prerequisite: (INEL 4095 or INEL 4301) and (ININ 4010 or ININ 4011). This course is an intro-
duction to the basic concepts, topics and methods in Pattern Recognition. The first part of the
course is a review of the basic concepts and skills in probability and linear algebra. The second
part of the course is related with classification algorithms, its application and methods for easier
implementations. It includes sections on Statistical Decision Theory, Non-Parametric Methods
and Neural Networks. The third part of this course will introduce the student to application such
as image analysis, and computer vision. The emphasis of this course will be in theory and appli-
cation as well.

INEL 5205 INSTRUMENTATION. Three credit hours. Three hours of lecture per week.
Prerequisite: INEL 4206 and INEL 4202. Signals from transducers; signal conditioning, data
conversion and transmission; effects of noise. Data storage and display; use of microprocessors
in instrumentation.

INEL 5206 DIGITAL SYSTEMS DESIGN. Three credit hours. Three hours of lecture per week.
Prerequisite: INEL 4207. Design methods in combinational and sequential systems. Use of pro-
grammable logic devices in digital systems design. Analysis and design of system controllers.

INEL 5207 ANALOG SYSTEMS DESIGN. Three credit hours. Three hours of lecture per week.
Prerequisite: INEL4201 and INEL4205. This course covers the design of applications using ana-
log integrated circuits. A discussion on the characteristics of operational amplifiers is followed
with a detailed overview of applications.

INEL 5209 INTRODUCTION TO SOLID STATE ELECTRONICS. Three credit hours. Three
hours of lecture per week. Prerequisites: INEL 4201. Energy levels in atoms. Crystal properties,
energy bands and charge carriers, semiconductors, transport properties of bulk materials. P-n junc-
tion diodes, bipolar transistors, field effect transistors.

INEL 5265 ANALOG INTEGRATED CIRCUITS DESIGN. Three credit hours. Three hours of
lecture per week. Prerequisite: INEL 4205 and INEL 4201. Design and analysis of analog and
mixed-signal (digital-analog) circuits using advanced analytical design techniques and advanced
computer aided design tools. Discussion of topics about physical design and development of
functional testing of analog integrated circuits.
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INEL 5307 OPTICAL COMMUNICATIONS. Three credit hours. Three hours of lecture per
week. Prerequisites: INEL 4301 and INEL 4152. Optical communication principles; transmitter
and receiver design; fiber optic channels.

INEL 5309 DIGITAL SIGNAL PROCESSING. Three credit hours. Three hours of lecture per
week. Prerequisite: INEL 4301. Signal classification; Z-transform and discrete Fourier trans-
form; matrix representation of digital filters and digital systems; digital filter design; discrete
Fourier transform algorithms.

INEL 5315 THEORY OF COMMUNICATIONS II. Three credit hours. Three hours of lecture
per week. Prerequisite: (INEL 4011 or ININ 4010) and INEL 4301. Information theory; coding
theory; signal design; noise and probability of error.

INEL 5327 IMAGE PROCESSING. Three credit hours. Three hours of lecture per week. Pre-
requisite: INEL 5309. Mathematical representation of 2-D digital signals. 2-D filter design.
Image coding standards. Image filtering, enhancement and compression.

INEL 5406 DESIGN OF TRANSMISSION AND DISTRIBUTION SYSTEMS. Three credit
hours. Three hours of lecture per week. Prerequisite: INEL 4415. Design of electric power distri-
bution systems with emphasis on distribution transformer connections and energy tariffs. Trans-
mission line design with emphasis on conductor selection, and mechanical considerations. Re-
view of transmission line parameters.

INEL 5407 COMPUTER AIDED POWER SYSTEM DESIGN. Three credit hours. Three hours
of lecture per week. Design of power systems using digital computers; load flow, economic load
dispatch, symmetrical and unsymmetrical faults. Selection of breakers.

INEL 5408 ELECTRICAL MOTORS CONTROL. Three credit hours. Three hours of lecture per
week. Prerequisites: INEL 4405, INEL 4416 and INEL 4505. Characteristics and selection crite-
ria of alternating current (A.C.) and direct current (D.C.) motors; design and control of solid state
drive systems; braking methods; heating and duty cycle calculations. Performance calculations
and design of closed loop controllers.

INEL 5415 ELECTRICAL SYSTEMS PROTECTION DESIGN. Three credit hours. Three
hours of lecture per week. Prerequisites: INEL 4415. Design and selection protective devices
used in electric energy generation, transmission and distribution systems: relays, fuses, breakers,
reclosers, arresters among others. Selection of system components such as sectionalizers and
throwovers. Insulation coordination.

INEL 5505 LINEAR SYSTEM ANALYSIS. Three credit hours. Three hours of lecture per
week. Prerequisite: INEL 4505. Linear spaces and matrices; state variables representations for
linear continuous and discrete systems; the Z-transform and its application; controllability and
observability; state estimators; stability.
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INEL 5506 PROCESS INSTRUMENTATION AND CONTROL ENGINEERING. Three credit
hours. Three hours of lecture per week. Prerequisite: INEL 4206 and INEL 4505. Design of pro-
cess instrumentation and control systems, based on analog and digital instruments and mini or
microcomputers. Standards and practical considerations emphasized.

INEL 5508 DIGITAL CONTROL SYSTEMS. Three credit hours. Three hours of lecture per
week. Prerequisite: INEL 4505. Analysis and design of digital control systems; stability, control-
lability and observability of discrete systems. Practical considerations when implementing a digi-
tal control system.

INEL 5516 AUTOMATION AND ROBOTICS. Three credit hours. Three hours of lecture per
week. Prerequisites: INEL 4206 or ININ 4057. Analysis and design of automated pneumatic
systems using programmable controllers. Programming of industrial robots.

INEL 5605 ANTENNA THEORY AND DESIGN. Three credit hours. Three hours of lecture per
week. Prerequisite: INEL 4152 and INEL 4301. Radiation mechanism. Types of antennas; im-
pedance; radiation patterns; arrays. Antenna measurements.

INEL 5606 MICROWAVE ENGINEERING. Three credit hours. Three hours of lecture per
week. Prerequisite: INEL 4152. Rectangular and circular wave guides; passive components;
tubes, and solid-state devices used in microwave systems.

INEL 5616 WIRELESS COMMUNICATIONS. Three credit hours. Three hours of lecture per
week. Introduction to the study of cellular and wireless personal communications. The commu-
nications channel is characterized by describing large-scale path loss and small-scale fading and
multipath interference properties. Development of Modulation and Diversity Methods to Facili-
tate Signal Transmission and to Improve Quality of Reception, Respectively. Study of Multiple
Access Techniques for The Efficient use of The Radio Spectrum. Introduction to Wide Area
Wireless Communication Systems. Description of Some Wireless Systems and Standards.

INEL 5629 TELECOMMUNICATION ELECTRONICS. Three credit hours. Three hours of
lecture per week. Prerequisite: INEL 4301, INEL 4201 and INEL 4152. Study of the operation
theory of radio frequency and microwave devices and components and foundations of the design
techniques for RF systems with the purpose of understanding the operation of the different com-
ponents of a telecommunication system.

INEL 6000 INTRODUCTION TO NONLINEAR CONTROL SYSTEMS. Three credit hours.
Three hours of lecture per week. Analysis and synthesis of nonlinear control systems; phase
plane and describing function techniques; Lyapunov's second method and its application in the
design and stability determination of nonlinear systems.

INEL 6001 FEEDBACK CONTROL SYSTEMS 1. Three credit hours. Three hours of lecture
per week. The Z-transform and its application to sampled-data control systems; analysis of au-
tomatic control systems, using state variable concepts; stability criteria; introduction to parameter
optimization techniques.
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INEL 6007 INTRODUCTION TO REMOTE SENSING. Three credit hours. Three hours of lec-
ture per week. History, principles, and applications of remote sensing. Electromagnetic radiation;
aerial photography; image interpretation; land observation satellite systems; image resolution;
preprocessing and classification of images; geographic information systems.

INEL 6009 COMPUTER SYSTEM ARCHITECTURE. Three credit hours. Three hours of lec-
ture per week. Fundamentals of the architecture and organization of computers. Concepts of
high-level languages. Architectural support to the compilation process and to operating systems.

INEL 6025 ADVANCED ENERGY CONVERSION. Three credit hours. Three hours of lecture
per week. Theory and design of processes for direct energy conversion. Thermoelectric, thermi-
onic, and photovoltaic conversion. Fuel cells. Introduction to irreversible thermodynamics and its
application to describe operations. MHD equations and generators. Conversion efficiency and
electrical losses.

INEL 6026 COMPUTATIONAL METHODS FOR POWER SYSTEMS ANALYSIS IlI. Three
credit hours. Three lectures per week. Prerequisite: INEL 5027. Application of numerical tech-
niques and computer methods to the solution of a variety of problems related to the planning,
design and operation of large interconnected electric power systems.

INEL 6027 DYNAMICS AND CONTROL OF INTEGRATED POWER SYSTEMS. Three
credit hours. Three hours of lecture per week. Discussion of a variety of transient and control
problems associated with interconnected power systems, and techniques for their analysis and
solution. Methods for dynamic analysis of large systems are stressed.

INEL 6028 OPTIMIZATION AND ECONOMIC OPERATION OF INTEGRATED POWER
SYSTEMS. Three credit hours. Three hours of lecture per week. Theory of optimization under
equality and inequality constraints; computational methods and application to generation sched-
uling in integrated power systems.

INEL 6047 ADVANCED CONTROL SYSTEM THEORY. Three credit hours. Three hours of
lecture per week. Advanced Problems In Linear and Nonlinear Control Systems. The use of Lin-
ear Algebra for The Analysis and Design of Linear Systems Is Emphasized. The implementation
of linear systems via analog and digital simulation diagrams is also studied.

INEL 6048 ADVANCED MICROPROCESSOR INTERFACING. Three credit hours. Three
hours of lecture per week. Architecture of 8, 16, and 32 bits microprocessors; bus, input/output
and memory interfacing; parallel processing architecture; configuration and interfacing of multi-
processors; applications of the multiprocessor system.

INEL 6049 MULTIDIMENSIONAL DIGITAL SIGNAL PROCESSING. Three credit hours.
Three hours of lecture per week. Representation of multidimensional signals and systems; Fouri-
er analysis of multidimensional signals; design and implementation of two-dimensional digital
filters; applications of digital filtering techniques to beam forming and image analysis.
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INEL 6050 ADVANCED DIGITAL SIGNAL PROCESSING ALGORITHMS. Three credit
hours. Three hours of lecture per week. Prerequisite: INEL 5309. Theoretical foundations, fast
algorithms for the Discrete Fourier Transform. Fast convolution algorithms, multidimensional
techniques, fast filtering computations, architecture of filters and transforms, fast algorithms in
VLSI. Application studies in transmission error controlling codes, sonar, radar, speech, image
processing, and other engineering areas. Study of software implementations on vector and paral-
lel architectures. Algorithms and symbolic computation.

INEL 6055 SOLID STATE ELECTRONICS. Three credit hours. Three hours of lecture per
week. Introduction to the study of the properties and functionality of solid state devices. Struc-
ture of crystal and metal solids. Electronic emission semiconductors, dielectrics and magnetic
devices.

INEL 6058 HIGH FREQUENCY POWER CONVERTERS. Three credit hours. Three hours of
lecture per week. Analysis, simulation, design and control of high frequency power converters.
Pulse width modulated and resonant converter topologies. Applications such as power direct
current sources, uninterruptible power sources, and superconducting electromagnetic energy
storage.

INEL 6059 INTELLIGENT SYSTEMS AND CONTROLS. Three credit hours. Three hours of
lecture per week. Engineered intelligent systems and their application to complex decision, mod-
eling, and control processes.

INEL 6066 CONTROL OF ELECTRIC DRIVE SYSTEMS. Three credit hours. Three hours of
lecture per week. Theory and operation of phase and chopper controlled direct current (d.c.)
drives, closed loop d.c. drives and their analysis, phase locked loop d.c. drives; design of control-
lers for optimal performance. Speed control and control schemes for induction and synchronous
motors; inverters and cycloconverters; closed loop alternating current (a.c.) drives; stability and
performance analysis.

INEL 6075 INTEGRATED CIRCUITS FABRICATION. Three credit hours. Three hours of
lecture per week. Basic principles underlying the fabrication of circuits with emphasis in very
large scale integrated systems (VLSI). Properties of materials like silicon and gallium arsenide;
phase diagrams; solid solubility; crystal growth; doping; evaporation; sputtering epitaxy; diffu-
sion; ion implantation; oxidation; lithographic process; device and circuit fabrication. Thin and
thick film circuits, assembly, packaging processing, yield and reliability.

INEL 6076 ADAPTIVE AND OPTIMAL SIGNAL PROCESSING. Three credit hours. Three
hours of lecture per week Signal and system modeling, spectrum estimation, linear optimum fil-
tering, linear and nonlinear adaptive filtering.

INEL 6077. SURGE PHENOMENA IN POWER SYSTEMS. Three credit hours. Three hours of
lecture per week. Transient surge phenomena in electric power systems: generation, propagation,
analysis, modeling, and protection.
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INEL 6078. ESTIMATION, DETECTION AND STOCHASTIC PROCESSES. Three credit
hours. Three hours of lecture per week. Fundamentals of detection, estimation, and random pro-
cess theory for signal processing, communications, and control. Random processes and sequenc-
es. Linear systems driven by random processes. Bayesian and nonrandom parameter estimation.
Signal detection and estimation from waveform observations Wiener and Kalman filtering.

INEL 6079 INTEGRATED CIRCUIT ADVANCED DESIGN TECNIQUES. Three credit-
hours. Three conference contact hours per week. Prerequisites INEL 4202 or INEL 5265. The
course studies novel design techniques geared to the design of Low-Power Low-Voltage Analog
and Digital Integrated Circuit Design. This course also focuses on optimization of speed and
signal to noise ratio of integrated circuits.

INEL 6080 VLSI SYSTEM DESIGN. Three credit-hours. Three conference contact hours per
week. Design, Implementation and fabrication of very high level integrated systems (VLSI). Sys-
tem analysis and design using MOSFETS (Metal Oxide Semiconductor Field Effect Transistors).
The course focuses on synchronization and physical implementation of various computational
systems.

INEL 6085 ANALYSIS AND DESIGN OF POWER SEMICONDUCTOR CIRCUITS. Three
credit hours. Three hours of lecture per week. Analysis and design of single phase and three
phase controlled rectifiers, dual converters, A.C. voltage controllers, PWM converters, for power
supplies, four quadrant choppers, voltage and current source inverters with modulation tech-
niques, A.C. to A.C. converters.

INEL 6088 COMPUTER VISION. Three credit hours. Three hours of lecture per week. Intro-
duction to computer vision. Computer vision systems. Biological vision system and biological
signal processing; early image processing; boundary detection; region growing; texture and
shape analysis.

INEL 6096 ELECTRIC POWER QUALITY. Three credit hours. Three hours of lecture per
week. Prerequisites: INEL 4103 o equivalent e INEL 4201 o equivalent. Analysis, modeling
and mitigation of the difficulties related to the distortion of voltages and currents in power sys-
tems. Special emphasis on harmonics and sources of power quality problems. Voltage sags and
swells, impulses and other transient events.

INEL 6601 ADVANCED ELECTROMAGNETICS. Three credit hours. Three hours of lecture
per week. Advanced study of Maxwell equations, electric properties of the matter, wave propa-
gation, polarization, reflection, and transmission and the techniques and theory for the analysis of
electromagnetic systems, use of Green functions.

INEL 6605 ACTIVE REMOTE SENSING TECHNIQUES. Three credit hours. Three hours of
lecture per week. This course presents the theory behind radar and ladar techniques. Topics dis-
cussed include wave propagation and polarization, transversal section of objects, coupled filters,
ambiguity function, radar coded signals, processing and interpretation of radar and ladar echo
signals. Typical applications discussed include weather radar, synthetic aperture radar, and lidar.
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INEL 6606 INTRODUCTION TO RADAR SYSTEMS. Three credit hours. The course aims to
develop the basic theory underlying the radar system, focusing in the hardware. The students will
learn basic radar concepts including the radar equation for different applications; different types
of radars such as Fm, Fm-cw, Pulse, etc., are discussed; strengths and weaknesses are addressed,
as well as applications for different types of radars. Calibration and detection of signals in noise
techniques are also discussed. Typical radar transmitters and receivers are studied.

INEL 6615 MICROWAVE ACTIVE CIRCUITS. Three credit hours. Three hours of lecture per
week. This course studies the theory and analysis of the design of microwave transistor amplifi-
ers and oscillators. Parameters such as noise, bandwidth, gain and power are considered for the
design of the amplifiers. Different transistor amplifiers such as broadband, low noise and power
amplifiers are discussed. The course also covers the design of microwave oscillators using die-
lectric resonators.

INEL 6668 MICROWAVE ANTENNA ENGINEERING. Three credit hours. Three hours of
lecture per week. Analysis and design of microwave and millimeter wave antennas.

INEL 6669 MICROWAVE REMOTE SENSING. Three credit hours. Three conference hours
per week. The interaction of electromagnetic waves with natural (i.e. clouds, rain, snow) and
artificial targets. It provides with an introduction to radiometry (Planck’s Law) and to operation
principles of active (radars) and passive (radiometers) instrumentation used in remote sensing,
with emphasis on passive systems.

INEL 6995 SPECIAL TOPICS IN ELECTRICAL ENGINEERING. Three credit hours. Three
hours of lecture per week. Study of selected topics in Electrical Engineering.

6.2.2 Courses that can be used to meet the Mathematics Requirement

A list of potential courses that can be used to meet the mathematics requirement in the EE Ph.D.
program is included in Appendix G. This list will be revised by the ECE Graduate Committee
yearly and updated according to course offers in mathematical sciences and related fields.

6.2.3 New Courses
The course creation forms are presented in Appendix B.

INEL 8295 ADVANCED TOPICS IN ELECTRONICS. Three credits. Three contact hours per
week. Study of selected topics in electronics or related fields.

INEL 8395 ADVANCED TOPICS IN SIGNAL PROCESSING Three credits. Three contact
hours per week. Study of selected topics in signal processing or related fields.

INEL 8397 ADVANCED TOPICS IN COMMUNICATIONS SYSTEMS. Three credits. Three
contact hours per week. Study of selected topics in communication systems or related fields.

INEL 8495 ADVANCED TOPICS IN ELECTRIC POWER ENGINEERING. Three credits.
Three contact hours per week. Study of selected topics in electric power engineering or related
fields.
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INEL 8496 ADVANCED TOPICS IN POWER ELECTRONICS. Three credits. Three contact
hours per week. Study of selected topics in power electronics or related fields.

INEL 8595 ADVANCED TOPICS IN CONTROL SYSTEMS. Three credits. Three contact
hours per week. Study of selected topics in control systems or related fields.

INEL 8695 ADVANCED TOPICS IN APPLIED ELECTROMAGNETICS Three credits. Three
contact hours per week. Study of selected topics in applied electromagnetics or related fields.

INEL 8995 ADVANCED TOPICS. Three credits. Three contact hours per week. Study of se-
lected topics in electrical engineering or related fields.

INEL 8997 INDEPENDENT STUDY. Three credits. Independent student research in electrical
engineering and related fields.

INEL 8998 DOCTORAL SEMINAR. Zero to One credit. Oral presentation on a research topic
in electrical engineering.

INEL 8999 DOCTORAL DISSERTATION. Zero to twelve credits.
Development, preparation, and defense of a dissertation based on an original research project in
electrical engineering that represents a significant contribution in the area of specialization.

6.3 Proposed Program Course Sequences

The curriculum will be administered by the ECE Graduate Committee in Coordination with the
area coordinators and the ECE Associate Chair for Graduate Studies and Research. The Ph.D.
program is a research oriented program and as such we decided to have a general structure that
leaves enough freedom to develop study programs that meet student interest and research oppor-
tunities. Students will have an advisor who will, in conjunction with the student graduate com-
mittee, decide which of area of emphasis to select and which courses to take to meet student in-
terest and research project needs. Information about the areas of emphasis is given in Appendix
A. Examples of programs of study for each area of emphasis are given in Appendix E. The open
structure also gives the opportunity to develop individual programs of study that will meet multi-
disciplinary research opportunities not satisfied by a single area of emphasis such programs will
need the approval of the ECE Departmental Graduate Committee.
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6.3.1 Course sequence for a student admitted with a BS in Electrical Engineer-

ing.
Course First Semester Credits
INEL Axxx Course in Electrical Engineering 3
INEL Axxx Course in Electrical Engineering 3
INEL Axxx Course in Electrical Engineering 3
INEL 8998 Doctoral Seminar 0
Total 9
Course Second Semester Credits
INEL Axxx Course in Electrical Engineering 3
INEL Axxx Course in Electrical Engineering 3
MATE AXxX Graduate or Adv. Undergraduate Mathematics Course 3
INEL 8998 Doctoral Seminar 0
Total 9
Course Third Semester Credits
INEL Axxx Course in Electrical Engineering 3
INEL Axxx Course in Electrical Engineering 3
MATE AXxx Graduate or Adv. Undergraduate Mathematics Course 3
INEL 8998 Doctoral Seminar 0
Total 9
Course Fourth Semester Credits
INEL Axxx Course in Electrical Engineering 3
--------------- Elective Course 3
--------------- Elective Course 3
INEL 8998 Doctoral Seminar 0
Total 9
Qualifying Exam
Course Fifth Semester Credits
INEL 8999 Doctoral Dissertation 3
INEL 8998 Doctoral Seminar 0
Total 3
Course Sixth Semester Credits
INEL 8999 Doctoral Dissertation 3
INEL 8998 Doctoral Seminar 0
Total 3

Comprehensive Exam
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6.3.2

Course
INEL 8999
INEL 8998

Course
INEL 8999
INEL 8998

Course sequence for a student admitted with an MS in Electrical Engineer-

Seventh Semester

Doctoral Dissertation
Doctoral Seminar

Eighth Semester
Doctoral Dissertation
Doctoral Seminar

Credits

Total 3

Total 4

ing (Assumes 18 credits accredited from previous graduate work)

Course
INEL Axxx
INEL AXxX
MATE Axxx
INEL 8998

Course
INEL AXxX
INEL Axxx
MATE Axxx
INEL 8998

Qualifying Exam

Course
INEL 8999
INEL 8998

Course
INEL 8999
INEL 8998

Comprehensive Exam

Course
INEL 8999
INEL 8998

First Semester

Course in Electrical Engineering
Course in Electrical Engineering

Credits
3
3

Graduate or Adv. Undergraduate Mathematics Course 3

Doctoral Seminar

Second Semester
Course in Electrical Engineering
Course in Electrical Engineering

0
Total 9
Credits

3
3

Graduate or Adv. Undergraduate Mathematics Course 3

Doctoral Seminar

Third Semester
Doctoral Dissertation
Doctoral Seminar

Fourth Semester
Doctoral Dissertation
Doctoral Seminar

Fifth Semester
Doctoral Dissertation
Doctoral Seminar

0
Total 9

Credits
3
0
Total 3

Credits
3
0
Total 3

Credits
3
0
Total 3
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Course Sixth Semester Credits
INEL 8999 Doctoral Dissertation 3
INEL 8998 Doctoral Seminar 1
Total 4
Table: 6.1: Summary of Credit Distribution for a student admitted with a Bachelor degree.
Credits
Semester Courses | Seminar | Thesis | Total

1 9 0 - 9

2 9 0 - 9

3 9 0 - 9

4 9 0 - 9

5 - 0 3 3

6 - 0 3 3

7 - 0 3 3

8 - 1 3 4

Total 36 1 12 49

Table 6.2: Summary of Credit Distribution for a student admitted with a Master degree

Credits
Semester Courses | Seminar | Thesis | Total
1 9 0 - 9
2 9 0 - 9
3 - 0 3 3
4 - 0 3 3
5 - 0 3 3
6 - 1 3 4
Total 18 1 12 31
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6.4  Curriculum Coherence and Sufficiency

The curriculum is the instrument to implement the process to meet the program educational ob-
jectives and achieve the desired student profile. The mapping between curriculum components
(courses, seminar, and dissertation) and profile skills is summarized in Table 6.3. Skills 1, 3, 4
and 12 in the student profile will be addressed by means of course work. Skills 5,6,7,8,9,10 and
11 of the student profile will be gained through the doctoral seminar. Skills 2,4,5,6,8,10 and 12
in the student profile will be gained through the preparation of the thesis proposal and disserta-
tion. The mathematical requirements have been included to help our students develop the analyt-
ical skills and the capability for abstract thinking needed to pursue doctoral level research work
and study the advanced technical literature.

6.5 Educational Method

The educational methods to be employed in the proposed academic program will seek to develop
and strengthen the skills described in the student profile.

Skills 1, 3, 4 and 12 in the student profile will be addressed by means of course work. The educa-
tional strategies employed will consist of independent work, cooperative learning, team work,
and research experiences. Independent work skills will be developed through course assign-
ments and the preparation of technical reports in some courses. The ability for teamwork and
cooperative learning will be promoted and evaluated by means of projects that will require com-
plex designs and effective collaboration among students in the process of finding a common so-
lution.

Skills 5,6,7,8,9,10 and 11 of the student profile will be gained through the doctoral seminar.
Through seminars, students will be trained for independent work and research, to prepare re-
search proposals and write technical articles, and to prepare effective technical presentations.
Additionally, the seminars will serve to guide students as to the different career paths for Ph.D.
graduates in academia, government, and private industry, as well as the creation of research and
development oriented businesses.

Skills 2,4,5,6,8,10 and 12 in the student profile will be gained through the preparation of the the-
sis proposal and dissertation. Through the preparation of a doctoral dissertation and the publica-
tion of articles in conferences and refereed professional journals, students will develop high qual-
ity research skills and the ability to effectively disseminate them.

Table 6.3 Relation between Courses and Student Profile.

Course Skills

1 2 3 4 5 6 7 8 9 10 11 12
INEL 5046. X X X X X
INEL 5205. X X X X X
INEL 5206. X X X X X
INEL 5207 X X X X X
INEL 5209. X X X X X
INEL 5265 X X X X X
INEL 5307. X X X X X
INEL 5309. X X X X X
INEL 5315 X X X X X
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Course

Skills

7

10

11

[EnY
N

INEL 5327.

INEL 5406.

INEL 5407.

INEL 5408.

INEL 5415

INEL 5505.

INEL 5506.

INEL 5508.

INEL 5516.

INEL 5605.

INEL 5606.

INEL 5616.

INEL 5629.

INEL 6000.

INEL 6001.

INEL 6007.

INEL 6009.

INEL 6025.

INEL 6026.

INEL 6027.

INEL 6028.

INEL 6047

INEL 6048

INEL 6049.

INEL 6050.

INEL 6055.

INEL 6058.

INEL 6059.

INEL 6066.

INEL 6075

INEL 6076.

INEL 6077.

INEL 6078.

INEL 6079.

INEL 6080.

INEL 6085.

INEL 6088.

INEL 6096

INEL 6601

INEL 6605

INEL 6606

INEL 6615

INEL 6668

INEL 6669

INEL 6995.

INEL 8295

INEL 8395

INEL 8297

INEL 8495
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Course Skills
1 2 3 4 5 6 7 8 9 10 11 12
INEL 8496 X X X X X X X
INEL 8595 X X X X X X X
INEL 8695 X X X X X X X
INEL 8995 X X X X X X X
INEL 8997 X X X X X X X X
INEL 8998 X X X X X X X
INEL 8999 X X X X X X X X
Math X X X
Electives

6.6 Assessment of Student Learning

The Department of Electrical and Computer Engineering will establish a permanent committee to
be named Committee for the Evaluation of Graduate Programs (CEGP) that will be in charge of
the evaluation of graduate programs in the department, including the proposed Doctoral Program
in Electrical Engineering. This committee will be composed of three members of the Graduate
Committee, the Associate Director for Research and Industry Relations and the Student Affairs
Officer Il. The evaluation process to be utilized in the program will be based on the best assess-
ment practices as defined by the Accreditation Board of Engineering and Technology (ABET)
(www.abet.org) and the Middle States Association Council for Higher Education
(www.msache.org).

In terms of the proposed doctoral program in electrical engineering, the CEPG will establish a
periodic evaluation plan for the program. The CEPG will utilize internal and external methods to
realize periodic evaluations of the proposed Doctoral Program in Electrical Engineering. The
following is a preliminary list of the methods to be utilized by CEPG:

e Internal Methods: (a) to evaluate student academic performance by utilizing academic tran-
scripts; (b) to evaluate the results of a poll to determine the satisfaction and accomplishment
levels among students who apply for the program’s qualifying exams; (g) to evaluate student
performance in the qualifying exam, the comprehensive exam and in the thesis dissertation
defense; (h) to evaluate student academic portfolios (such as those including: qualifying ex-
am, publications, and presentations) throughout various stages of doctoral studies.

e External methods: (a) to evaluate results of a survey that will determine student levels of sat-
isfaction and development after completing program requirements; (b) to evaluate the results
of a survey that will determine student degree of satisfaction and development three years af-
ter graduation (graduate survey).

6.7 Course Syllabus

The syllabi for the existing courses in the EE graduate program that will be part of the PhD pro-
gram can be found in Appendix F and for courses created for the PhD program in Appendix B.
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7 Admission, Registration and Graduation

7.1 Admission Requirements

General requirements necessary for admission into the graduate program appear in the section
titled NORMS WHICH REGULATE GRADUATE STUDIES AT UPRM which at the moment
of writing this proposal are established in Certification 09-09 issued by the UPRM Academic
Senate. Specific program requirements are as follows:

e Bachelor or Master’s Degree in Electrical Engineering, Computer Engineering or their
equivalents from an accredited institution of higher learning. The graduate departmental
committee will evaluate each applicant’s qualifications and the reputation of their graduating
institution to determine if the applicant fulfills admission requirements of the doctoral pro-
gram and decide on the type of admission to be awarded.

e Applicants with a bachelor degree or a master’s degree in other engineering fields, in science,
in mathematics or in related areas may be considered for admission into the electrical engi-
neering doctoral program. Depending on the applicant’s academic background, admission
may be granted with deficiency courses or a master degree in Electrical or Computer Engi-
neering may be recommended before admission into the doctoral program.

e A general grade point average of 3.30/4.0 or its equivalent if the applicant holds a BS degree

e A general grade point average of 3.50/4.0 GPA or its equivalent if the applicant holds an MS
degree or a higher degree.

e A minimum mastery of both English and Spanish skills to understand technical literature, and
to write technical documents in both languages.

The norms established by the Office of Graduate Studies as well as all previously described ad-
mission guidelines to the doctoral program are applicable to transfer students.

7.2  Enrollment Projections

It is estimated that at least five students will be admitted to the program annually during the ini-
tial five years. In steady state, we foresee an enrollment of at least 30 students based on the expe-
rience with the CISE PhD program and the Master in EE program. At present, the department
has the required physical infrastructure to accommodate these students.

7.3 Academic Requirements for Conferring the Degree
The general academic requirements for conferring the doctoral degree are specified in the

“Norms that regulate graduate studies at UPRM”. Specific requirements for the proposed doctor-
al program in Electrical Engineering are described below.

7.3.1 Total Credit-Hour Requirement
Students are required to approve a minimum of 49 credits distributed in the following manner:

e 24 credits in graduate or advanced undergraduate level courses within a particular area of
emphasis

e 6 credits in graduate or advanced undergraduate level mathematics courses. At least one
course must be at the graduate level (6000 or above).

e 6 credits in elective courses outside the area of specialization
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e 1 credit in doctoral seminar
e 12 credits in doctoral dissertation

No more than 9 credits at the advanced undergraduate level can be used to complete doctoral
degree course requirements. At least 6 credits in advanced graduate courses (8000 or higher) are
required within the area of emphasis.

7.3.2 Minimal Academic Index Requirements

In order to obtain a doctoral degree, each student must approve a minimum of 49 credits (accord-
ing to specifications stated in Section 7.1) with a 3.0 or higher GPA. Students enrolled in the
doctoral program may repeat a course with an earned grade of C or lower only once. Courses
with a final grade of A or B cannot be repeated. Students must approve all courses in their pro-
gram of studies with a minimum grade of C.

7.3.3 Maximum Number of Transfer Credits to be Allowed

Courses taken at UPRM in fulfillment of requirements of another graduate program may be used
to fulfill the requirements of the doctoral program. Courses taken at other institutions of higher
learning may be used to fulfill doctoral program requirements but are subject to residency re-
quirements specified in “Norms that Regulate Graduate Studies at UPRM” which at the moment
of writing this proposal require that 60% of the courses to be taken at UPRM. The departmental
graduate committee will evaluate and determine in all cases the courses to credit or convalidate.
All transfer courses must have been approved with a minimum grade of B. Under no condition
may thesis credits be transferred.

7.3.4 Residency

Residency requirements will be those established by Norms that Regulate Graduate Studies at
UPRM which at the time of this proposal read as follows:

“Residency requirements at the Doctoral Ilevel — a minimum of
four semesters for students entering with a Bachelors degree,
and a minimum of two semesters for students entering with a Mas-
ters degree. In both cases the student will complete at least
sixty percent of the course work for the program at UPRM.”

7.3.5 Seminar

The seminars are a method to integrate in a coherent manner various research areas linked to the
program. Doctoral candidates will be required to register for the Doctoral Seminar in EE for the
duration of their doctoral program and will be awarded one credit the semester their dissertation
is turned in.

7.3.6 Qualifying Exam

A detailed description, purpose, format, and assesment of the doctoral qualifying examination for
the electrical engineering Ph.D. program is given in the Appendix H.

All students will be required to take a Qualifying Exam. This exam will serve to evaluate a can-
didate’s competency in areas related to Electrical Engineering. The exam will be prepared by the
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department Graduate Committee. This committee will determine the minimum competencies
required to pass the exam. Students admitted to the program with a Masters degree should take
the exam at the end of the first year of studies. Those admitted with a Bachelors degree should
take the exam at the end of the second year of studies. Students must have passed the qualifying
exam in order to register for the doctoral dissertation course. Doctoral students who fail this ex-
am will be allowed to repeat the exam only once, and will be suspended after failing twice. Stu-
dents who fail the qualifying exam twice may not be re-admitted or given a new admission to the
program. Once the qualifying exam is passed, the student becomes a doctoral candidate.

7.3.7 Comprehensive Exam

After passing the Qualifying Exam, the student must prepare a research thesis proposal and sub-
mit it to his Graduate Committee for approval. After receiving approval, the student will request
the Comprehensive Exam. This application must be done no later than the semester following the
submission of the proposal.

The student will present his research proposal during this exam and can be evaluated on any top-
ics related to his area of emphasis or research. The exam will be prepared and administered by
the members of the student’s graduate committee and one representative of the departmental
graduate committee appointed by the ECE Graduate Committee Chair. They will decide whether
the student passes or fails the exam and will submit a report to the department. Doctoral students
may repeat the comprehensive exam only once in case of failure and will be suspended after fail-
ing for the second time. Students who fail the comprehensive exam twice may not be re-admitted
or given new admission to the program.

7.3.8 Dissertation

All Ph.D. candidates must undertake an independent research project that is a significant contri-
bution to the advancement of knowledge in the area of specialization. All doctoral candidates
must pass the oral exam in defense of his dissertation. Students must have passed the qualifying
exam in order to register for the doctoral dissertation course, and must have passed the compre-
hensive exam before defending the thesis. Doctoral students may repeat the dissertation oral ex-
am only in case of failure and will be suspended after failing for the second time. Students who
fail the dissertation oral exam twice may not be re-admitted or given new admission to the pro-
gram.

7.3.9 Language Requirements
This program has no language requirements

7.3.10 Time Limit for Program Completion

The time limit to complete the degree will be determined by the “Norms that Regulate Graduate
Studies at UPRM” which at the time of the publication of this proposal are as follows:

e Ten years if the student initiates the program with a Bachelor’s degree, even if the student is
a transfer from another graduate program or if the student had temporarily suspended studies.

e Eight years if the student initiates the program with a Master’s degree, even if the student is a
transfer from another graduate program or if the student had temporarily suspended studies.
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8 Available Faculty

8.1 Program Faculty Credentials

The Department includes the necessary faculty members to initiate this program. Thirty eight
eligible members of the ECE faculty have committed to participate in the proposed program.
Faculty in the PhD program must have a consistent publication record of at least two publica-
tions (journal or conference) per year and graduated one graduate student during the last 5 years.
Junior faculty (less than 5 years) will not be subject to this requirement during the first 5 years of
their tenure track position. Table 8.1 summarizes the faculty’s academic background and their
possible course offerings. All faculty participating in the program is capable of teaching the
Special Topics/Problems courses INEL 6995, INEL 8X95, INEL 8X96, and 8997 in topics asso-
ciated with their research work and area of specialization as well as the Dissertation (INEL 8999)
and Seminar (INEL 8998) courses. All program professors in Table 8.1 have either a tenure-track
or tenured status. Individual biosketches of participating professors with information about their
academic and industrial experience, publications, and research grants and contracts appear on
Appendix C.

Table 8.1: EE Ph.D. Program Faculty.

Expected
< Degree s Academic Courses to teach”
Area S )
g Name - Year Institution load in cred- | (all courses are INEL)
its
ERIC D.Eng. Rensselaer Polytecnic 6 5415, 6025, 6027, 6028, 8495,
APONTE 2005 Institute 8995, 8997, 8998, 8999
MARCEL J.
= Ph.D. A 5408, 6059, 6066, 6085, 8496,
% 5 CASTRO- 2007 Howard University 6 8595, 8995, 8097, 8998, 8999
" g8 SITIRICHE
f2 o
,«% <& EDUARDO I. Ph.D 5505, 6000, 6001, 6047, 6085,
2 ORTIZ- 20.06. Michigan State University 6 6058, 8496, 8595, 8995, 8997,
2 RIVERA 8998, 8999
(=2}
5] Ph.D. - R 5408, 6085, 6058, 8496, 8995,
5 ANDRES DIAZ 2000 Michigan State University 6 8997, 8998, 8999
AGUSTIN A.
Ph.D. . : 5406, 6025, 6027, 6028, 8495
= IRIZARRY- lowa State University 6 . . ) y '
S 8995, 8997, 8998, 8999
g RIVERA 1996
S EFRAIN
o O’NEILL- T:)SIJDQ Arizona State University 6 6025, %%%g' 883995 ’88399: + 8995,
CARRILLO ' '
. . | EMMANUEL Ph.D. R 6007, 6047, 6076, 6078, 8395,
§ § ARZUAGA 2010 Northeastern University 6 8595, 8995, 8997, 8998, 8999
2e
2 S | LIZDABEL Ph.D. . 5315, 6078, 8395, 8995, 8997
< MORALES 2009 Virginia Tech. 6 8998, 8999
2 » « | VIDYA Ph.D. University of Puerto Rico at 6 5046, 5327, 6007, 6088, 8395,
] =32 MANIAN 2004 Mayaguez 8995, 8997, 8998, 8999
2 g
@ g e Ph.D. A 5315, 8395, 8995, 8997, 8998
g <a KEJIE LU 2003 University of Texas - Dallas 6 8999
S 5309, 5326, 6000, 6049, 6076
= SHAWN D. Ph.D. s y ! ' ' '
(=2}
= HUNT 1992 Michigan State U. 9 6078, 8395, %%99%, 8997, 8998,
S
7 HAMED Ph.D. . . 5307, 5327, 6078, 8395, 8396,
g PARSIANI 1979 Texas A&M University 6 8995, 8997, 8998, 8999
o
Ph.D. . . 6007, 6047, 6076, 6078, 8395,
LUIS JIMENEZ 1996 Purdue University 6 8595, 8995, 8997, 8998, 8999
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Expected
= Degree N Academic Courses to teach”
Area S .
& Name - Year Institution load incred- | (all courses are INEL)
its
; 5309, 5326, 6000, 6049, 6076,
Miguel Velez- Ph.D. MIT 6 6078, 8395, 8995, 8997, 8998,
Reyes 1992 8999
GUILLERMO J. Georgia Institute of Tech- 5265, 8295, 8995, 8997, 8998,
SERRANO- 2007 nolo 6 8999
w . | RIVERA i
& 32
5 ¢ | GLADYSO. Ph.D. . 5207, 5265, 6075, 6079, 8395,
2 qg DUCOUDRAY 2003 New Mexico State U. 6 8995, 8997, 8998, 8999
< a
NAYDA G. Ph.D. N R 6009, 8295, 8395, 8995, 8997,
SANTIAGO 2003 Michigan State University 6 8998, 8999
RAUL E. Ph.D 5505, 5508, 5516, 6001, 6059,
TORRES 19.98. University of Virginia 6 6088, 8395, 8595, 8995, 8997,
8 MURIZ 8998, 8999
§ MANUEL A. Ph.D 5206, 5265, 6048, 6055, 6075,
B S JIMENEZ- 1999 Michigan State University 6 6079, 6080, 8295, 8995, 8997,
[ 3 CEDENO 8998, 8999
=
o
& EDUARDO J. Ph.D N 5506, 5205, 5505, 5508, 8295,
JUAN 2001 Furdue University 6 8505, 8995, 8997, 8998, 8999
ISIDORO Ph.D. . 6009, 8295, 8995, 8997, 8998,
COUVERTIER 1996 Louisiana State U. 12 8999
% é Ph.D
s 3 .D. R 5306, 5325, 6115, 6105,
g é £ LEYDA LEON 2009 Colorado State University 6 8695, 8995, 8097, 8998, 8999
2 <a
&
é SSEARIIECI;_LﬁEZ Ph.D. Pennsylvania State 6 5305, 5306, 5325, 6068,
B SOLIS 1997 University 6105, 8695, 8995, 8997, 8998,
ﬁ 5 8999
3 g ‘éOOSLEO%I_ Ph.D. Pennsylvania State 6 5306, 5325, 6115, 6105,
= oS 1998 Universit 8695, 8995, 8997, 8998, 8999
=3 & | USTARIZ y
< SANDRA L. Ph.D. Pennsylvania State 6 5305, 5306, 6069, 6216,
CRUZ-POL 1998 University 8695, 8995, 8997, 8998, 8999

8.1.1 Publications

The available faculty for the proposed program is very active in their area of research as evi-
denced by the number of publications and the amount of external funding received by the De-
partment in past years. All together, during the last 10 years, they have published 500 publica-
tions in journals, conference proceedings, and book chapters in their respective research areas.
Appendix D presents a list of publications per track area.

8.1.2 Research

The Department of Electrical and Computer Engineering is one of the leaders in external funding
at UPRM. During the last ten years, external funding secured by professors from the department
averages over $3 million annually as shown in Figure 8.1.

8.1.3 Ph.D. Program Faculty Selection (minimum criteria)

All faculty participating in the PhD program must have a Ph.D. and an active reseach track rec-
ord. Faculty in the PhD program must have a consistent publication record of at least two publi-
cations (journal or conference) per year and graduate one graduate student during the last 5
years. Junior faculty (less than 5 years) will not be subject to this requirement during the first 5
years of their tenure track position.
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External Funds Electrical and Computer Engineering Department
54,500,000.00

£4,000,000.00

53,500,000.00

53,000,000.00

52,500,000.00 -
m Approved

52,000,000.00 = Received
w Overhead

51,500,000.00 -

51.000,000.00

$500,000.00 - :
5 4

2005-2006 2006-2007 2007-2008 2008-2009 2009-2010

Fiscal Year

Figure 8.1 External funds received by the ECE Department from FY’06 to FY’10.

8.1.4 Honors and Distinctions

Besides research accomplishments, the caliber of the departmental faculty is evidenced by the
high number of awards that have been conferred on them for their numerous contributions to
education and research. Among the most outstanding awards are the following:

Presidential Early Career Award for Scientists and Engineers: Each year federal agen-
cies nominate 60 of the top researchers in the United States to the “Presidential Early Career
Award for Scientists and Engineers (PECASE)”. PECASE gives recognition to outstanding
scientists and engineers who early in their careers demonstrate exceptional potential for lead-
ership in the quest for knowledge. This is the highest Presidential Award conferred by the
government of the United States of America to scientists and engineers who initiate their ca-
reers independently. Dr. Miguel Veléz Reyes was distinguished with a PECASE in 1997 by
the White House Office of Science and Technology.

NSF CAREER Award Recipients: The “Early Career Development Program” is a program
supported by all NSF directorates, and is the most prestigious award the Foundation has for
new faculty members. The “CAREER” program acknowledges and supports professional
development activities of those teaching —professors who will probably become the academic
leaders of the 21 century. Those awarded with the CAREERS distinction are selected on the
basis of their creative professional development endeavors in effectively integrating research
and education within the mission of the institution. These plans must build a solid foundation
for lifelong integrated contributions in research and education. Six members of our depart-
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ment have been distinguished with “CAREER” awards. Four of them are presently available
to participate in the proposed doctoral program.

e NASA FAR Award Recipient: The “NASA Faculty Award for Research” provides research
funds to universities for basic and applied research in support of NASA’s entrepreneurial
strategies. FAR’s goal is to assist in fulfillment of NASA’s mission and at the same time im-
prove cultural diversity among research communities sponsored through NASA. Dr. Sandra
Cruz Pol was honored with a NASA FAR Award in 2002,

e |IEEE Walter Fee Outstanding Young Engineer Award: This award was established in
order to recognize engineers younger than 36 years old for outstanding contributions in lead-
ing local or international technical activities of the IEEE Power Engineering Society, includ-
ing community and humanitarian activities and outstanding engineering accomplishments.
Dr. Miguel Veléz Reyes received this award in 1998 and Dr. Efrain O’Neill in 2005.

It is important to point of distinctions received by members of the EE Ph.D. faculty from profes-
sional association such as Colegio de Ingenieros y Arquitectos de Puerto Rico, The American
Society of Engineering Educators (ASEE), the Institute of Electrical and Electronics Engineers
(IEEE) and the Society of Photo-Optical Instrumentation Engineers (SPIE) as well as the scien-
tific and engineering communities.

Eight members of the PhD faculty are Senior Member of the Institute of Electrical and Electron-
ics Engineers:

Dr. Sandra Cruz-Pol

Dr. Efrain O’Neill-Carrillo
Dr. Kejie Lu

Dr. Raul Torres

Dr. Isidoro Couvertier
Dr Lionel Orama

Dr. Miguel Vélez Reyes
Dr. Eduardo Juan

APwnhE
o No O

This distinction is awarded to only 7% of the IEEE members. IEEE is the largest professional
association in the world.

Dr. Miguel Vélez-Reyes was elected Fellow of SPIE in 2010 and inducted to the Puerto Rico
Academy of Arts and Sciences in 2005; Received the UPR Distinguished Researcher in Science
and Technology, UPR Office of the President, December 2000; 1999 Walter Fee Outstanding
Young Engineer Award, IEEE Power Engineering Society; 1998 Distinguished Professor, Puerto
Rico Professional Engineers and Land Surveyors Association Mayagtiez Chapter; 1998-99 and
2009-10 Distinguished Professor, Department of Electrical and Computer Engineering, UPR
Mayaguez..

Dr. Nayda Santiago was selected 2011 (Mujer de Vanguardia) Leading Women of Puerto Rico
by the Professional Engineers and Land Surveyors Association (CIAPR), Aguadilla Chapter in
May 2011; 2009 Distinguished Alumni Award of the University of Puerto Rico, Mayaguez
Campus, Oct 24, 2009; 2008-2009 Distinguished Professor of Electrical and Computer Engi-
neering, University of Puerto Rico, May 2009; 2008 HENAAC Educator Award, of the Hispanic
Engineer National Achievement Awards Corporation., October 2008; 2008 Distinguished
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Computer Engineer of the Puerto Rico Professional Engineers and Land Surveyors Association
(CIAPR).

Dr. Sandra Cruz-Pol was elected Member of the National Academies Committee for Radio Fre-
guencies.

Dr. Eduardo Juan was elected member of the external advisory board for the Weldon School of
Biomedical Engineering at Purdue University.

Dr. Agustin Irizarry was a recipient of the “2010 Distinguished UPRM Alumni” from the Uni-
versity of Puerto Rico Mayagiiez Alumni Association; 2005 Distinguished Electrical Engineer
2005) from the Electrical Engineering Institute of the Puerto Rico Professional Engineers Socie-
ty; 2004 Professional Progress in Engineering Award (PPEA) from lowa State University; 2003-
04 Electrical and Computer Engineering Outstanding Faculty Award from the School of Engi-
neering, Mayaguez, Puerto Rico.

Dr. Efrain O’Neill 2009 received the award Outstanding Electrical Engineering Project (PV Lab
in Casa Pueblo, Adjuntas), in collaboration with Casa Pueblo, and Solartek (local PV firm) from
PR Society of Professional Engineers and Land Surveyors (CIAPR); 2005 Walter Fee Outstand-
ing Young Engineer Award, IEEE Power Engineering Society; Senior Member, IEEE, May
2005; 2004-2005 Outstanding Professor of Electrical and Computer Engineering Award,
UPRM; Early Promotion to Full Professor for Exceptional Merit, UPRM, November 2004;
2003 Electrical Engineer of the Year, PR Society of Professional Engineers and Land Surveyors;
2001-2002 Outstanding Professor of Electrical and Computer Engineering Award, UPRM.

It is clear that the faculty available for the proposed doctoral program is highly qualified and
brings a large diversity in research endeavors and interests. The proposed program will give the
opportunity to the faculty in the program the opportunity to further develop their careers.

9 Program Administration

Departmental Graduate programs are administered by the Department Graduate Committee in
coordination with the Associate Department Director for Research and Industry Relations. The
Department created the position of ‘Oficial de Asuntos Estudiantiles II’ (Student Affairs Officer
I1) and Ms. Sandra Montalvo has been the academic advisor for graduate students in the MS pro-
grams and will do a similar work for Ph.D. students. Clerical support will be given by the de-
partmental secretaries.

The following describes the tasks of each of the administrative components of the departmental
graduate programs.

The Departmental Graduate Committee is responsible for the elaboration of academic regula-

tions applicable to the departmental graduate program. In addition, in accordance with Certifica-

tion 09-09 Norms for Graduate Studies at UPRM, it has the following responsibilities:

e Evaluate admission, readmission, and transfer applications and submit recommendations to
the Faculty Dean for a final decision.

e Award credit-equivalencies for courses taken and approved at other universities.
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e Award credit equivalencies for courses approved prior to admission.

e Determine the procedure for the elaboration, administration and evaluation of qualifying and
comprehensive exams, as defined by departmental programs.

e Promote the Graduate Program.

e Periodic evaluations of the Graduate Program’s progress and rate of success through activi-
ties such as, and including, the evaluation of program graduates.

Administrative oversight to all graduate programs in the department is offered by the Associate
Director in charge of research and industry relations. In relation to the graduate programs, his
responsibilities are:

e Coordinate graduate course offerings in collaboration with the departmental director or his
representative and the area coordinators.

e Coordinate student registration in collaboration with the departmental director.

e Process student admission applications or transfer requests in coordination with the depart-
mental graduate committee.

e Provide student orientation regarding academic, research and administrative affairs, as well
as information regarding economic aid.

e Coordinate the development of an industry affiliates program and sustain an active partner-
ship with industry, government, community and higher learning institutions which may con-
tribute to fulfill the program’s objectives.

e Supervise the program’s development and render an annual progress report.

e Coordinate, along with the graduate committee, the periodic evaluation of the graduate pro-
gram progress and success.

e Supervise the program development and generate an annual report.

The Associate Director will be designated by the Department Director in consultation with the
Department’s Graduate Committee.

The department has a Student Affairs Officer Il, which has the following duties:

e Assist the director in calculating the demand and offerings, establishing capacity and sched-
ules of graduate courses for regular and summer semesters.

e Coordinate preregistration and registration for graduate students. Register graduate students
in collaboration with the Associate Director and work on adjustments to these as required. In
coordination with the Associate Director, prepare and publish for use on university bulletin
boards information and registration instructions. Serve the graduate students during registra-
tion and the adjustment periods.

e Work on orientation about the graduate program for graduate students and visitors, including
program offerings, admission requirements and academic regulations.

e Counsel graduate students on their programs of study and academic regulations.

e Collaborate with the graduate committee on admission application evaluation and processing.
Prepare the applicant profile and in area GPA. Maintain a digital database of applicants for
report statistics. Communicate with admitted students to offer information about their admis-
sions, assistantships and registration processes.

e Assist in the assignment of teaching assistantships and graders.
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e Maintain a digital database of departmental graduate students for statistical reports and moni-
tor their academic progress.

e Assist in the orientation of new graduate students.

e Assist the Associate Director and area coordinators in the preparing class schedules for new-
ly admitted students and their registration.

e Prepare documents and statistical reports. Provide the projected assistantship budget to the
Director. Provide information and statistical reports to the Director as required.

e Assist the Associate Director in preparing and publishing the projected five year graduate
course offerings.

e Coordinate the preparation of promotional material and participate in activities which pro-
mote the programs as required by the Director.

e Collaborate with the Director and Graduate Committee in activities related to the depart-
mental graduate programs.

10 Information Resources

10.1 Existing Information Resources

UPRM’s General Library holds 217,114 volumes, 6,704 serial periodicals, 1,576 CD-ROM,
2,476 thesis dissertations, and 488,527 microfiche, 17,683 microfilms, 86,218 microcards,
583,155 documents and 3,203 videocassettes. In addition, the library has access to 25, 000 peri-
odicals and 46 databases through Internet subscriptions through Ebscohost, Proquest, H.W. Wil-
son, Web of Science, Science Direct, Gale, Engineering Information Village2, CRCNetENG,
and the electronic library for IEEE/IEE (IEEExplorer). Detailed information regarding Internet
services at UPRM may be obtained at http://www.library.uprm.edu/.

The IEEExplorer provides Internet access to the entire collection of publication (magazines, con-
ference proceedings, and standards) of the Institute for Electrical and Electronic Engineers
(IEEE) and the Institution of Electrical Engineers (IEE). This is one of the most complete col-
lections of electrical and computer engineering literature. The EBSCo system provides access to
3,200 academic periodicals ranging from social sciences, humanities, language, linguistic, arts,
literature, medical sciences and ethnic studies.

In addition to these resources, the library participates in an interlibrary loan program which al-
lows access to books and other publications unavailable at UPRM.

10.2 Access of Other Information Resources

UPRM General Library has access to an interlibrary loan program in order to secure access to
books and articles unavailable at UPRM. Additionally, the Internet provides students with access
to a host of publications and scientific information. UPRM computer system facilitates student
access to these Internet resources.

11 Physical Installation and Equipment

11.1 Inventory of Available Facilities

The department has approximately 58,600 square feet of classroom, office and laboratory space,
which are distributed between the Stefani Building and the UPRM Research and Development
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Center. The space devoted to research and teaching laboratories that will provide direct support
to the doctoral program consists of approximately 8,639 square feet. Research laboratories which
includes instrumentation and computer equipment that serve to support the type of research
which typically characterizes a doctoral program in Electrical Engineering. This infrastructure
has been achieved through a series of proposals submitted to NSF, NASA, the Department of
Defense, and industry such as Texas Instruments, Lockheed Martin, Intel, IBM, Raytheon, Ko-
dak, and Hewlett Packard. During the past ten years, over $5M dollars has been employed to
improve the Department of Electrical and Computer Engineering’s research infrastructure.

The facilities at the Electrical and Computer Engineering Department include five laboratories
that support undergraduate and graduate courses. A list of these laboratories is included in Table
11.1.

Table 11.1: Academic Laboratories (http://ece.uprm.edu/labs/index.php).

Track Laboratory
1 | Energy Systems Electric Energy Processing Systems Laboratory (S-103A
& S-103B)
2 | Signals and Systems Communication and Signal Processing Laboratory (S-
222)

Control System Laboratory (S-216)
Robotics and Automation Laboratory (S-102)

w

Applied Electromagnetic Applied Electromagnetics Laboratory (S-202)

4 | Electronics Integrated Circuit Design Laboratory (S-210B)
http://ece.uprm.edu/icdl/Page/

The department houses a total of seventeen laboratories mainly devoted to research that will pro-
vide key support to the proposed doctoral program in Electrical Engineering. A list of the facili-
ties classified by track areas is shown in Table 11.2.

Table 11.2: Research Laboratories

Track | # Laboratory Room Administrator
g 1 | Power Quality Laboratory C('&Dégég Dr. Efrain O’Neill
2 .
2 | 2 | Power Electronics Laboratory S$-101 Dr. Eduardo Ortiz
(=2}
(5}
& 3 | Electric Energy Processing Systems Laboratory CID-212 Dr. Andres Diaz
2,0 4 Laboratory for Applied Remote Sensing and Image Processing 2(1:9|>D£_1 Dr. Luis Jimenez
% 5 (LARSIP). http://larsip.uprm.edu 224,220 | Dr-Emmanuel Arzuaga
c 2 - -
2N Advanced Information Processing (AlIP) Laboratory . .
. - CID-R- Dr.D Rod
? S http://www.aip.ece.uprm.edu/AipLab/Welcome.html f- Domingo Rodriguez
- .8 6 Cloud Microwave Measurements of Atmospheric Events 5201 Dra. Sandra Cruz-Pol
% g g http://ece.uprm.edu/climmate/ '
8¢ —
Sqn g 7 Radiation Laboratory S-120 Dr. Rafael Rodriguez

http://www.ece.uprm.edu/~radlab
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Track | # Laboratory Room Administrator
9 | Rapid Prototyping Laboratory (RASP) S-208 Dr. Manuel Jimenez
11 | Electronic Testing and Characterization Laboratory S-114B Dr. Manuel Jiménez

Integrated Circuit Design Laboratory

Electronics

12 http://ece.uprm.edu/icdl/Page/ 52108 Dr. Manuel Jimenez
Biomedical Instrumentation Laboratory
. S-214 Dr. Eduardo J
13 http://birlab.ece.uprm.edu/ f. Eduardo Juan
14 | Micro and Nano Devices Research Laboratory C'lg'aH' Dr. Gladys Ducodray

A more detailed explanation of the equipment available in each of these laboratory facilities may
be found at the links provided in the table and at http://ece.uprm.edu/labs/index.php.

11.2 Program’s Impact on Existing Physical Installations

The existing laboratory infrastructure is adequate to provide the necessary resources to support
the program. It is our expectation that the doctoral program will serve as a catalyst for obtaining
additional external resources that will contribute to the improvement and development of re-
search laboratories.

11.3 Demand for and Availability of Computer Facilities for the New Program

The ECE Department is host to excellent computer facilities. The department net consists of
over 500 computers connected to the Web and distributed throughout diverse teaching and re-
search laboratories previously described.

11.4 Copies of Applicable Licenses Required for the Utilization of Physical In-
stallations

All licenses for the use of facilities at UPRM are available from the UPRM Dean of Administra-
tion.

12 Student Services

12.1 Student Support and Service System

UPRM provide a wide range of services including health services, guidance and counseling,
housing, financial aid, student ombudsperson, placement office, cafeteria, immigration, and state
of the art general computing facilities. The UPRM Office of Graduate Studies manages the ap-
plication and admissions processes.

The ECE department has a Student Affairs Officer Il available from 7:45 am to 4:30 pm, which
has the following student support duties:

e Coordinate preregistration and registration for graduate students. Register graduate students
in collaboration with the Associate Director and work on adjustments to these as required. In
coordination with the Associate Director, prepare and publish for use on university bulletin
boards information and registration instructions. Serve the graduate students during registra-
tion and the adjustment periods.
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e Work on orientation about the graduate program for graduate students and visitors, including
program offerings, admission requirements and academic regulations.

Counsel graduate students on their programs of study and academic regulations.

e Collaborate with the graduate committee on admission application evaluation and processing.
Prepare the applicant profile and in area GPA. Maintain a digital database of applicants for
report statistics. Communicate with admitted students to offer information about their admis-
sions, assistantships and registration processes.

e Assist in the assignment of teaching and grader assistantships.

Maintain a digital database of departmental graduate students for statistical reports and moni-
tor their academic progress.

e Assist in the orientation of new graduate students.

Assist the Associate Director and area coordinators in the preparing class schedules for new-
ly admitted students and their registration.

In addition to the formal support structure, there is an ECE Graduate Student Association which
provides peer support and help new students in their transition into the graduate program particu-
larly to international students.

As described in Section 6.6, we will send out questionnaires to our students and alumni for stu-
dent follow up about their experiences in the program and about their professional status. This
information will be used to develop strategies to improve our program retention and follow their
program while working towards their degree and their professional success.

Total Funding for Assistantships in the ECE Department

1,000,000

900,000

200,000
700,000
600,000
500,000 -
W External
o Institutional
400,000
300,000 -
200,000
100,000

2005-06 2006-07 2007-08 2008-09

Total Funds

Academic Year

Figure 12.1: Funding for assistantships in the ECE Department (2009-10 and 2010-11 were not
available).
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12.2 Financial Aid

As shown in Figure 12.1, the ECE department has a strong track record in funding of its graduate
students with over $800k/year in assistantships. Over $200k/year are in institutional funds which
are primarily used for Teaching Assistantships and over $600k/yr in external funds primarily for
research assistantships.

The establishment of the new program will serve as the means to increase research efforts. These
new research efforts will serve to augment external funding providing a higher number of assis-
tantships for graduate students.

13 Catalogue and Promotion

The program’s description will be included within the Department of Electrical and Computer
Engineering section in UPRM’s graduate catalogue. The particular textual description appears

below.
Doctoral Program in Electrical Engineering

The department offers the degree of Doctor of Philosophy in Electrical
Engineering. General requirements for the PHD are described in the
REGULATIONS THAT RULE GRADUATE PROGRAMS AT UPRM and in this catalogue.
The specific requirements for the doctoral program in Electric Engi-
neering are described below.

Students in the doctoral program in Electric Engineering are required
to develop a program of graduate studies and research in one of the
following tracks: Power Systems, Electronics, Power Electronics, Sig-
nal Processing, Control Systems, and Applied Electromagnetics. The
curriculum will consist of at least 37 credits in courses to be dis-
tributed as follows:

e 24 credits in graduate or advanced undergraduate courses within the
area of specialization

e 6 credits in mathematics courses at the graduate or advanced under-
graduate level. At least one course must be at the graduate level.

e 6 credits in elective courses outside the area of specialization.
e 1 credit in the doctoral seminar.
e 12 credits in doctoral dissertation

A maximum of 9 credits In advanced undergraduate courses (5000 level)
may be utilized to complete course requirements for the doctoral de-
gree. At least 6 credit at the advanced graduate level (8000 or
above) must be taken in the area of specialization. In addition to the
courses, a student must take a qualifying exam, a comprehensive exam
to determine his potential for original and advanced electrical engi-
neering research. The student must complete independent research that
is a significant advancement of knowledge in the field of electrical
engineering, prepare a dissertation, and pass an oral defense of the
doctoral dissertation.
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After the program is approved, an informative program brochure will be prepared, as well as
other printed material. A program web page will be created to serve as an orientation and promo-
tion tool. In addition, program representatives will participate in conferences such as those spon-
sored by SHPE and SACNAS, and in graduate school promotional fair in the United States and
in Puerto Rico.

14 Budget Plan

The department can implement the program with existing resources. No additional resources are
requested to establish the program.

The department has the administrative and physical infrastructures to support the program. We
have a Student Affairs Officer 11 to support graduate programs in our department. The officer has
office space to perform her duties. Office area has been set in the R&D Center Rooms F-217 and
F-219, in the Stefani Building room S-114 for graduate students, and in several of the research
laboratories. We have obtained over $5M in external funds for research laboratory development
in the past 10 years. Laboratory facilities are adequate to support research at the doctoral level.

35
u 5000 Level Courses
6000 Level Courses
30 !

2 !
2 !
1
1

0+

2005-2006 2006-2007 2007-2008 2008-2009 2009-2010

Number of Courses Offered
L4} o [42]

o

w

Academic Year

Figure 14.1: Graduate (6000 level) and advanced undergraduate (5000 level) course offering for
the last five years.

For course offering, the program takes advantage of the existing graduate programs in Electrical
and Computer Engineering. Figure 14.1 shows the graduate and advanced undergraduate course
offering for the past five academic years. Most of the existing graduate and advanced undergrad-
uate level courses will be part of the course work for the Ph.D. students. We offer over 20 gradu-
ate courses (6000 level and above) and over 25 courses at the advanced undergraduate level
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(5000 level) per year. To take care of the additional courses for the Ph.D. program, the advance
level graduate courses (8000 or above), will be offered by changing from yearly to every other
year the frequency of some graduate elective courses currently being offered. This will have
minimal impact on MS students who can opt to take the 8000 level courses as part of their grad-
uate program. Accounting for faculty load due to students in thesis and independent studies will
follow rules and regulations established at UPRM under Certification 08-09-309 of the UPRM
Administrative Board. Thesis credits of students in projects where the faculty receives release
time are not counted as part of the academic load. We expect most of our Ph.D. students to fall
under this category.

Figure 8.1 and 12.1 show the success of the ECE Department in obtaining external funds to sup-
port research and to provide funding for assistantships and for laboratory improvement. The de-
partment administration has agreed to use part of the overhead recovery funds received by the
department to support the advisory board visit in years 2 and 4.

15 Evaluation and Assessment Plan

The Department of Electrical and Computer Engineering will establish a permanent committee to
be named Committee for the Evaluation of Graduate Programs (CEGP), which will be in charge
of the evaluation of graduate programs in the department, including the proposed Doctoral Pro-
gram in Electrical Engineering. This committee will be composed of three members of the Grad-
uate Committee, the departmental Associate Director for Research and Industry Relations, and
the Student Affairs Officer Il. The evaluation process to be utilized in the program will be based
on the best assessment practices as defined by the Accreditation Board of Engineering and Tech-
nology (www.abet.org) and the Middle States Association Council for Higher Education
(www.msache.org).

In terms of the proposed doctoral program in electrical engineering, the CEPG will establish a
periodic evaluation plan for the program. This plan will implement qualitative and quantitative
strategies to determine the department’s work, efforts made in reaching goals and specific objec-
tives related to the program’s mission and vision and in forming professional engineers with
characteristics defined in the graduate profile, as shown in Section 5. This information will be
analyzed in order to refocus the strategies and thus improve departmental outcomes in the areas
of teaching, physical infrastructure, planning, budgeting, etc.

The CEPG will utilize internal and external methods to realize periodic evaluations of the pro-
posed Doctoral Program in Electrical Engineering. The following is a preliminary list of the
methods to be utilized by CEPG:

e Internal Methods: (a) to evaluate student academic performance by utilizing academic tran-
scripts; (b) to evaluate the availability of student assistantships and scholarships for student
support and strengthening recruitment, (c) to evaluate job success rates and incomes obtained
by program graduates, (d) to evaluate the quality and prestige of those companies registered
at UPRM Placement Office which have expressed interest in hiring doctoral program gradu-
ates; (e) to evaluate the quality and prestige of those companies which hire doctoral program
graduates; (f) to evaluate the results of a poll to determine the satisfaction and accomplish-
ment levels among students who apply for the program’s qualifying exams; (g) to evaluate
student performance in the qualifying exam, the comprehensive exam and in the thesis dis-
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sertation defense; (h) to evaluate student academic portfolios (such as those including: quali-
fying exam, publications, and presentations) throughout various stages of doctoral studies.

e External methods: (a) to evaluate results of a survey that will determine student levels of sat-
isfaction and development after completing program requirements; (b) to evaluate the results
of a survey that will determine student degree of satisfaction and development three years af-
ter graduation (graduate survey).

In order to initiate the first evaluation cycle of the proposed doctoral program, the CEPG will
establish mechanisms (internal and external methods, as previously defined) to be used to meas-
ure the program’s success rate in fulfilling its vision and mission, in reaching its goals, specific
objectives and in the formation of a professional engineer with the qualities defined in the gradu-
ate profile.

Results, success measurement criteria and measurement mechanisms (logically stemming from
criteria) relative to the program’s specific objectives were specified in Section 5.3. Once the
CEPG is constituted, it will proceed to define results, criteria and mechanisms for mission, vision
and goal measurement and the graduating student profile. As an example, the following is a list
to be used by the CEPG as a starting point for the definition of outcomes and measurement
mechanisms associated with determining if the program meets its vision of “Being a program of
excellence in research and in the training of doctors in electrical engineering”

e Result #1: Students must be able to perform high quality doctoral level research. Assessment
method and success criteria: A minimum of 90% of the graduating students must have pub-
lished at least one peer-reviewed article based on their doctoral work within two years of re-
ceiving their degree.

e Result #2: Graduates gain employment within one year after receiving their degree. Assess-
ment method and success criteria: A minimum of 80% of the graduates have employment or
employment offers in areas related to their grade within one year after receiving their degree.

e Result #3: Graduates are satisfied with the academic program and their research experience
in the Doctoral Program in Electrical Engineering. Assessment method and success criteria:
A minimum of 80% of the graduates polled during the first three years after obtaining their
degree indicate they are satisfied with the academic program and recommend it to other stu-
dents. Comments about the strengths and deficiencies of the program will be requested and
analyzed.

e Result #4: Increase research funding in the Electrical and Computer Engineering Department.
Assessment method and success criteria: Increase external funding by 50% after five years of
establishing the program.

e Result #5: Increase the number of peer reviewed publications in the Department. Assessment
method and success criteria: The participating faculty will average two peer-reviewed publi-
cations per year.
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In addition, during the first five years of the program, there will be an external advisory board
(EAB) of four persons, composed of scientists and engineers from academia, industry and gov-
ernment who will assess the program based on visits every two years and statistical reports. The
committee will produce a report and submit it to the Department. The graduate committee, along
with the Associate Director, will have 90 days to respond to the report and establish a plan to
solve any weakness o threats found by the committee. We are planning to have visits of the EAB
in years 2 and 4.

16 Development Plan

Many of the elements of the development plan for the proposed program have been discussed in
the previous sections. The program implementation is built as a natural evolution of the existing
graduate programs in Electrical Engineering and takes advantage of the existing academic, re-
search, and administrative infrastructure already in place to support all graduate programs at the
ECE Department. By following this approach, we minimize the risk in implementing and achiev-
ing the goal of establishing a doctoral program in Electrical Engineering which can contribute
significantly to the technological, scientific and economic development of Puerto Rico and the
hemisphere. The structure in place can support the program and is ready to provide the adminis-
trative support to meet the evaluation, assessment, and reporting requirements.

Here, we discuss some additional elements not described in previous sections.

16.1 Budget Plan
The budget plan is described in Section 14.

16.2 New courses to create
New courses to be created as part of the program are described in Section 6.2.2.

16.3 Research Funding
Research activities already described in Section 8.1.2.

At present, the exact amount of external funds available for the proposed program cannot be de-
termined. Nevertheless, based on previous experience, it is expected that external funding for
the program will be significant. The Department of Electrical Engineering and Computers has
brought in an annual average of over $3,000,000 during recent years for research and develop-
ment projects.

16.4 Faculty Development Plan

16.4.1 Faculty Recruitment Projections for the Next Five Years

Of those professors listed as available in Table 8.1, none will retire in the next five years. Profes-
sors who will retire in the next five years have opted not to participate in the program. It is ex-
pected that the new professors hired for their replacement will participate in the doctoral pro-
gram.
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16.4.2 Faculty Training Plan

The program’s faculty does not require special training. Nevertheless, it is expected that profes-
sors will keep up to date in their particular fields of expertise through research and in teaching by
participating in training workshops and effective teaching strategies offered at UPRM.

16.5 Plan for the Improvement of Existing Library Resources

Existing Library resources are adequate to support the proposed program. The ECE Library
Committee representative will request input from the ECE Faculty for revision and improvement
of library resources for book acquisition, serial publication acquisition, audiovisual resources
acquisition, and increased electronic access to documentation and databases.

16.5.1 Acquisition of Bibliographical and Audio Visual Resources

Yearly funds are allocated to the ECE Department for acquisition of bibliographical and audio-
visual resources. Faculty from the ECE department makes recommendations using the existing
on-line system during the fall term. The ECE representative to the library committee will inform
the faculty when the period for receiving recommendations begin and will promote submissions
by the faculty.

16.5.2 Acquisition of Serial Publications

At the time of writing this proposal, the electronic subscriptions to Ebscohost, Web of Science,
Science Direct, Engineering Information Village2, CRCNetENG, and the electronic library for
IEEE/IEE (IEEExplorer) provide appropriate access to most technical serial publications (jour-
nals and conference proceedings) in electrical and computer engineering and related areas that
are needed to support research in the proposed doctoral program.

The departmental representative to the Faculty of Engineering Library Committee will periodi-
cally consult the departmental faculty regarding the need to review existing serial subscriptions
and publications. Recommendations will be forwarded to the library.

16.5.3 Electronic Database Access

UPRM General Library has developed an infrastructure for electronic documentation and data-
bases access through the local electronic campus web (http://library.uprm.edu). Periodic evalua-
tions of this infrastructure will guarantee appropriate support to the doctoral program. These
evaluations will be coordinated through the Departmental Representative at the Faculty Library
Committee.

16.6 Proposed Program’s Demand

It is estimated that at least five students will be admitted to the program per year during the ini-
tial five years. A conservative estimate of program demand can be based on the number of stu-
dents who graduate de Master program in EE. As shown in Figure 16.1, in the last 5 years, be-
tween 15-20 students graduated from the EE Master program. Our experience is that nearly half
of these students would have pursued a PhD in EE at UPRM if the program was available. Our
Master program in EE is among the programs with the highest number of applicants at UPRM.
Figure 16.2 shows the number of applicants, admitted and those who finally registered in the
program. Our program in EE receives a large number of applications from Latin American coun-
tries in particular Colombia, Dominican Republic, and Peru.
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In Puerto Rico, in addition to UPRM students, students from the undergraduate and graduate
programs from Universidad Politécnica, Universidad Interamericana en Bayamon, and Univer-
sidad del Turabo would be potential candidates for the proposed program. The program will be
promoted in Puerto Rico, in the United States, and in Latin America in order to attract qualified
candidates via Internet and by promotion at target conferences such as SHPE and SACNAS an-
nual meetings.

16.6.1 Employment Opportunities for Program Graduates

We see great employment options for our graduates in Puerto Rico, the U.S., and the world (in
particular Latin America).

According to existing statistics provided by the National Science Foundation, the job market for
engineers with doctoral degrees in science and engineering for the past five years is a very
healthy one with less than 1.5% unemployment rate. Of those electrical engineering PhD’s
polled by NSF, approximately 70% had industry-related jobs, 21% were employed by academia
and 6% by government agencies. As part of our doctoral seminar we will give seminars about
diverse career options to our students and bring Ph.D. from industry and academia to talk about
their careers. Furthermore, we will give seminars in how to apply to academic and industrial po-
sitions.

In Puerto Rico, with the creation of new industries dedicated to research and development, fol-
lowing the plans of the Government of Puerto Rico for economic transformation, the job marked
for engineers with Doctoral degrees in Puerto Rico is expected to be similar to the statistics quot-
ed above. In addition, program graduates have the opportunity to join the electrical and computer
engineering faculties of the Polytechnic, Turabo, and Interamerican Universities.

16.7 Evaluation and Assessment Plan

The program evaluation and assessment plan is described in Section 15. Section 6.6 describes the
plan to assess student learning.
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Registered and Graduated Students in the EE Master Degree Program
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Figure 16.1: Total of registered and graduated students from the EE Master program.

Application/Admission Statistics for Master Program in EE
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Figure 16.2: Applications and Admissions to the EE Masters Degree Program.
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Doctoral Program in Electrical Engineering: Signals and Systems Track (SST)
Department of Electrical and Computer Engineering
University of Puerto Rico at Mayagiiez

Track Summary

This track research concerns itself with a broad spectrum of problems of communication,
systems theory and control, and signal processing, as well as the shared methodological
underpinnings of—and increasingly the interactions between—these different fields. Research
topics range from fundamental principles to application, from analysis to synthesis, and from
theory to experiment and simulation. Thesis research can involve different combinations of the
above, depending on the student's interests and the nature of the problem.

Academic Background

Most of the SST graduate subjects have a strong mathematical bent and require not just an
exposure to, but fluency with, undergraduate background in linear systems, probability, and
linear algebra. Students should assure themselves that they have such fluency as a solid
foundation for their graduate work.

Course Requirements for the Signals and Systems Track

Master of Science Master of Master of Doctoral
Plan I Engineering Engineering Program
Plan II Plan III (proposed)
Core 2-3 6-9 2-3 6-9 2-3 6-9 crs 2-3 6-9 crs
courses courses crs | courses crs | courses courses
Major 34 9-12 3-5 9-15 6-8 12-24 5-6 15-18
courses courses crs | courses crs | courses crs | courses crs
Elective 2-3 6-9 2-3 6-9 2-3 6-9 crs 2 6 crs
courses courses crs | courses crs | courses courses
Thesis 6 crs 12 crs
Doctoral ler
Seminar
Advanced 2 6 crs
Mathematics courses
Project 3-6
crs
Total 30 crs 30 crs 36 crs 49 crs

The course requirement distribution for each plan of studies for the MS, ME, and PhD
(proposed) degrees are shown in the table above. There are 6-9 credits of core courses. Students
in MS Plan I or II need to work on thesis or or project. Students in the doctoral program need to
complete a doctoral dissertation, and pass the comprehensive and qualifying exams.

Students in MS Plan III will need to take a comprehensive exam after finishing the course
requirement. Students in Plan III can register in INTD 6015 Preparation for the Comprehensive
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exam if they finished the course requirement for the ME program and have not approved the
comprehensive exam to maintain active student status.

Track core and elective course requirements for the doctoral program are similar to those of the
master degree program. In addition, doctoral students will need to take at least 6 credits in
advanced graduate courses (8000 or higher) in the signals and systems track. The doctoral
program also requires 6 credits in graduate or advanced undergraduate level mathematics courses
(see list below). At least one of which must be at the graduate level. One credit doctoral seminar
and need to complete a doctoral dissertation, and pass the comprehensive and qualifying exams.

Any course not listed in the core or major courses can count as a course outside the
specialization track even if they are from INEL or ICOM. The list of core courses, major

courses and are shown next.

Core Courses:

Signal Processing Control Systems Communications

INEL 5309 Digital Signal INEL 5505 Linear Systems INEL 5315 Theory of
Processing ** Analysis** Communications II**
INEL 6076 Adaptive and INEL 6001 Feedback Control | INEL 6078 Estimation,
Optimal Signal Processing Systems | Detection and Stochastic
INEL 6078 Estimation, Processes

Detection and Stochastic

Processes

** Can be accredited to the graduate program if taken as part of the BS requirements at UPRM

Major Courses:
INEL 6000 Introduction to Nonlinear Control Systems
INEL 6007 Introduction to Remote Sensing
INEL 6047 Advanced Control System Theory
INEL 6049 Multidimensional Signal Processing
INEL 6050 Advanced Digital Signal Processing Algorithms
INEL 6059 Intelligent Control Systems
INEL 6078 Estimation, Detection and Stochastic Processes
INEL 6088 Computer Vision
INEL 6995 Special Topics (with emphasis in Signals and Systems)
INEL 8395 Advanced Topics in Signal Processing
INEL 8397 Advanced Topics in Communication Systems
INEL 8595: Advanced Topics in Control Systems
INEL 8997 Independent Study (with emphasis in Signals and Systems)

INEL 5046 Pattern Recognition

INEL 5307 Optical Communications

INEL 5318 Routing, Switching and Wide Area Networks
INEL 5355 Introduction to Subsurface Sensing and Imaging
INEL 5327 Image Processing

INEL 5505 Linear Systems Theory
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INEL 5506 Process Instrumentation and Control Engineering
INEL 5508 Digital Control Systems

INEL 5516 Automation and Robotics

INEL 5616 Wireless Communication

Recommended Math Elective Courses:

MATE 5150 Linear Algebra

MATE 6025 Numerical Linear Algebra

MATE 6026 Numerical Optimization

MATE 6045 Optimization Theory

MATE 6677 Elementary Partial Differential Equations
MATE 6675 Mathematics of Modern Sciences |

MATE 6676 Mathematics of Modern Sciences II

ESMA 6600 Probability Theory

ESMA 6661 Theory of Statistics I

ESMA 6662 Theory of Statistics II

ESMA 6788 Advanced Probability Theory

ESMA 6789 Stochastic Processes

ININ 6005. EXPERIMENTAL STATISTICS

ININ 6010. MULTIPLE REGRESSION ANALYSIS

ININ 6020. QUEUEING THEORY AND APPLICATIONS
ININ 6025. LINEAR AND DISCRETE OPTIMIZATION
ININ 6036. INTRODUCTION TO TIME SERIES ANALYSIS
CIIC 6005. COMPUTING FOUNDATIONS

and other courses selected by the student graduate committee.

Research

The Signals and Systems faculty is very active in research and has received more than $7 million
in research grants since 2000 and is participating in the NSF Engineering Research Center for
Subsurface Sensing and Imaging Systems (CenSSIS) and Awareness and Location of Explosives
Related Threats DHS Center of Excellence. Current research projects include Remote Sensing
using Hyperspectral Imaging; Atmospheric remote sensing using LIDAR; Computational Signal
Processing; Architecture and Protocol Design, Performance Evaluation, Network Security;
Wireless Communications: Space-time Coding, Channel Capacity; Applying artificial
intelligence and machine learning to telecommunication systems, cognitive radio and cognitive
networks.

Research is conducted mainly at the Laboratory for Remote Sensing and Image Processing
(LARSIP) and the Advanced Information Processing (AIP) Laboratory. In addition, the signals
and systems faculty has strong research ties with Northeastern University, University of
Houston, and NASA Glenn Research Center among others.
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Doctoral Program in Electrical Engineering: Applied Electromagnetics Track
Department of Electrical and Computer Engineering
University of Puerto Rico at Mayagiiez

Introduction

This document defines the Applied Electromagnetics Track in the Electrical Engineering
Graduate Program at UPRM. The purpose of the document is to provide a description of the
option and its associated research and to guide the graduate students in the preparation of their
programs of study.

Description of the Area and Research Facilities

The Applied Electromagnetics area deals with the generation, transmission, propagation,
scattering and reception of electromagnetic waves, and their applications to telecommunications
and remote sensing. Faculty interests in telecommunications applications include r.f., microwave
and millimeter-wave systems and circuits, antenna theory and design, and electromagnetic wave
propagation and scattering. In terms of remote sensing applications, faculty interests include the
design and use of passive and active sensors to gather information on the physical properties of
natural and man-made media, as well as the interaction of the electromagnetic waves with such
objects. Research areas under the Applied Electromagnetics option include microwave circuits
and systems, microwave and millimeter- wave antennas and arrays, microwave remote sensing
and radiowave propagation.

There are two main laboratories that serve the Applied Electromagnetics area, the Radiation
Laboratory and the Cloud Microwave Measurements of Atmospheric Events (CLIMMATE)
Laboratory. In addition, the Applied Electromagnetics Laboratory is used for instructional
purposes.

The Radiation Laboratory is a research laboratory developed under several NSF and NASA
research projects. This state of the art laboratory houses microwave instrumentation for network
testing from 45 MHz to 50 GHz, a near-field antenna measurement facility with a frequency
range of 2 to 40 GHz, a milling machine for the fabrication of prototypes at microwave
frequencies and several computer workstations for the simulation and modeling of microwave
and millimeter-wave circuits and antennas. The CLIMMATE Laboratory has several computer
workstations for the analysis of atmospheric phenomena and the development of models for
atmospheric absorption of electromagnetic energy. The Applied Electromagnetics Laboratory is
primarily an instructional facility, with microwave instrumentation up to 3 GHz. This laboratory
is used for demonstrations and laboratory practices for undergraduate and graduate courses.

Academic Background

Students entering the program must have the following background:
1. Integral, differential and vector calculus, including differential equations

2. Plane-wave propagation in lossless and lossy media
3. Plane-wave reflection and transmission at normal and oblique incidence
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Two-port networks

Transmission lines

Smith Chart

Basic radiation concepts and antenna theory
Fourier Transforms

Basic Electronics

A

Students requesting admission without this background will be required to take INEL 4152
(Engineering Electromagnetics II), INEL 4095 (Signals and Systems) or INEL 4301
(Communications Theory), INEL 4201 (Electronics I) and the necessary math courses to make
up for their deficiencies.

Core Courses and Area Courses:

Core Course

INEL 6601, Advanced Electromagnetics, is the core course in the Applied Electromagnetics
option. All students in the option must approve this course.

Area Courses

The Applied Electromagnetics Area Courses include the courses listed below. These can be used
to satisfy the option requirements (M.S.; M.E. Plan II; M.E. Plan III; Ph.D.)

INEL 5629: Telecommunication Electronics

INEL 5605: Antenna Theory and Design

INEL 5606: Microwave Engineering

INEL 5616: Radiowave Propagation in Wireless Communications
INEL 6668: Microwave Antenna Engineering

INEL 6669: Microwave Remote Sensing

INEL 6605: Active Remote Sensing Techniques

INEL 6606: Introduction to Radar Systems

INEL 6615: Active Microwave Circuits

INEL 8695: Advanced Topics in Applied Electromagnetics

Recommended Courses

The following courses are not required but can help students to get a better background in areas
related to the remote sensing aspects of applied electromagnetics. This is not a comprehensive
list; students must consult their graduate committee to add these or any courses to their programs
of study. In addition, these courses can be used to satisfy the option requirements for students in
M.E. Plan III

INEL 6007: Introduction to Remote Sensing
INEL 6078: Estimation, Detection and Stochastic Processes

Guidelines for Programs of Study
Students following the Applied Electromagnetics option must approve INEL 6601, Advanced
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Electromagnetics; this is the core course for the option. Master students in Electrical Engineering
must approve 30 credits for Plan I (M.S., Thesis) and Plan II (M.E., Project), and 36 credits for
Plan III (courses only). Students seeking a Master of Science (M.S.) degree must approve 6
credits of Master Thesis (INEL 6046) and pass an oral examination on their thesis; students
seeking a Master of Engineering (M.E.) degree (Plan II) must approve 3-6 credits of Engineering
Project (INEL 6045) and pass an oral examination on their project.

Ph.D. students in Electrical Engineering must approve 43 credits beyond their B.S. work. They
must approve six (6) credits in Advanced Topics in Applied Electromagnetics (INEL 8695), six
(6) credits in graduate (5000 and above) math courses, and 12 credits in Doctoral Dissertation
(INEL 8999). In addition, students must register for INEL 8998, Doctoral Seminar, every
semester, pass the Qualifying Exam and the Comprehensive Exam, and successfully defend their
dissertation.

Students are allowed to take up to nine (9) credits in 5000 level courses. Any course not listed as
core or area course can count as an elective course outside the option. Table 1. summarizes the

degree requirements for the different graduate programs.

1. Degree Requirements for the Applied Electromagnetics Option

Degree Ph.D. Master of Science Master of Engineering
Plan I Plan I1 Plan I1I
Course Type Total Credits Total Credits Total Credits | Total Credits

Core course (INEL 6601) 3 3 3 3
lArea courses 15 15 15-18 24-27
Out-of-Area courses 6 6 6 6-9
IAdvanced math courses 6 0 0 0]
IDoctoral course (INEL 8XXX) 6 0 0 0
Doctoral seminar 1 0 0 0]
Thesis or project 12 6 3-6 0
Total 43 30 30 36

All graduate students must submit a program of study before registering for a second semester.
Also, note that students must present their dissertation, thesis or project proposal before
registering on Doctoral Dissertation, Master Thesis or Master Project for a third time.

Students entering the doctoral program with a B.S. degree must take the qualifying exam by the
end of their second year; those entering the program with a M.S. degree must take the qualifying
exam by the end of their first year.

Research

The Applied Electromagnetics faculty is very active in research and has received more than $4.5
million in research grants since 2000 and is participating in the NSF Engineering Research
Center for Collaborative and Adaptive Sensing of the Atmosphere (CASA). Current research
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projects include the study of microwave atmospheric absorption in clean air and in the presence
of clouds and rain, the development of microwave transceiver modules for phased arrays, the
characterization and development of tunable microwave circuits and antennas using
electroceramic materials, the validation of rain-rate measurements using NEXRAD data and rain
gauges, the modeling of wireless communication channels, the characterization and development
of novel slot-like antennas and the development of phased array antennas. Research is conducted
mainly at the CLIMMATE Laboratory and the Radiation Laboratory facilities. In addition, the
Applied Electromagnetics group has strong research ties with the National Astronomy and
Ionosphere Center, the University of Massachusetts at Amherst, the Colorado State University
and the University of Colorado at Boulder.
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Doctoral Program in Electrical Engineering: Electronics Track
Department of Electrical and Computer Engineering
University of Puerto Rico at Mayagiiez

Introduction

The last twenty years have witnessed what could be called a revolution in electronics. The fast
pace of advances in solid-state technology, fabrication processes, nano-electronics and circuit
techniques have triggered enormous developments, which in turn have expanded human
capabilities in many areas of knowledge.

The Electrical Engineering graduate program at the UPRM offers a graduate-level specialization
in the electronics track. This track encompasses course offerings and research that embrace
contemporary topics in solid state electronics, analog and digital systems design, mixed signal
testing, MEMs and computer-aided electronic design. Modern laboratories and computer
equipment are available to support both teaching and research activities in this track, preparing
professionals for design, analysis and development activities at either the academic or industrial
level.

Requirements

To be admitted to the electronics track applicants must minimally have undergraduate courses in
the following areas:
e Microprocessors
Combinational and Sequential Logic Design
Microelectronics
Programming Languages
Differential Equations
Probability and Statistics
Applicants without the proper preparation in any of these areas will be recommended by the
Department’s Graduate Committee to take appropriate remedial courses.

Coursework

The coursework in the electronics track is divided into two sets: core and elective courses. A list
of the course offering is provided below.

Core Courses (6 crs)

Core courses in electronics include the following offerings :

e INEL 6009 Computer Systems Architecture

e INEL 6055 Solid State Electronics

e INEL 6080 VLSI Systems Design

e INEL 6055 Physics of Semiconductor Devices



Students are required to take two of the three core courses.

Elective Courses

Additional courses in the electronics track includes advanced undergraduate-level classes as well
as other graduate-level courses offered on demand.
The list of advanced undergraduate courses include:

INEL 5205 Instrumentation

INEL 5206 Digital Systems Design
INEL 5207 Design with OpAmps and Analog ICs
INEL 5209 Introduction to Solid State Electronics
INEL 5265 Analog Integrated Circuit Design

At the graduate level, the list of additional course offerings include:

e INEL 6048 Advanced Microprocessor Interfacing

e INEL 6085 Analysis and Design of Power Semiconductor Circuits

e INEL 6086 Introduction to MEMS

e INEL 6995 Special Topics in Electrical Engineering

e INEL 6079 Advanced IC Design Techniques

e INEL 8295 Advanced Topics in Electronics

e INEL 8296 Advanced Topics in Computer Engineering

e INEL 8997 Independent Study (with emphasis in Electronics)

Course Requirements for the Electronics Track
Master of Science Master of Master of Doctoral
Plan I Engineering Engineering Program
Plan II Plan 11 (proposed)
Core 2 courses | 6 crs 2 6 crs 2 6 crs 2 6 crs
courses courses courses courses
Major 3-4 9-12 3-5 9-15 7-8 21-24 6 18 crs
courses courses crs courses crs courses Crs courses
Elective 2-3 6-9 2-3 6-9 2-3 6-9 crs 2 6 crs
courses courses crs courses crs | courses courses
Thesis 6 crs 12 crs
Doctoral lcr
Seminar
Advanced 2 6 crs
Mathematics courses
Project 3-6
crs

Total 30 crs 30 crs 36 crs 49 crs
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Research Areas

The research interests of the ECE Department electronics faculty fall into diverse areas, many of
them corresponding to interdisciplinary categories. Examples of this diversity include
Biometrics Systems, Electronic Design Automation, Embedded Systems, Electro-optics, and
Advanced Computer Architectures, among others. In addition to this rich diversity of
contemporary topics, several faculty members are also active in more classical areas in
electronics such as analog and digital VLSI, and circuits and systems.

Facilities

The ECE Department has numerous facilities for instructional and research activities in the
electronics track. These include:

e Integrated Circuit Design Laboratory (ICDL)

e Rapid Systems Prototyping Laboratory (RASP)

e Control and Instrumentation Laboratory

¢ Instructional Computer Aided Design Laboratory (INCADEL)
e Microprocessor Development Systems Laboratory (MDS)

e Power Electronics Laboratory

e Electric Energy Processing Systems Laboratory

These facilities are available in addition to the general purpose computing facilities available for
the student body of the ECE Department, which includes several PC and Unix clusters.

Recent Work

Some examples of research projects currently under development or recently completed in the
electronics track include:

Spectral Curves Integrated System for remote hyperspectral data
Macromodeling of Sigma-Delta Modulators in Oversampled Converters
3D Scalability Analysis of Floating-Point Arithmetic Hardware
Scalable Digital Fuzzy Controller on Reconfigurable Platforms
Software Power Reduction in Embedded Systems Applications
Automatic Layout Techniques for Power Electronics PCBs
Wireless Smart Sensors
Intelligent Traffic Systems
Biomedical Devices for the Handicap
Design of Communication Circuits Using BICMOS Technology
Electro Thermal Modeling of Power Electronic Modules
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Doctoral Program in Electrical Engineering: Energy System Track
Department of Electrical and Computer Engineering
University of Puerto Rico at Mayagiiez

Introduction

The UPRM’s ECE Department has identified the academic and research area of Energy Systems
as one of the fundamental components for the industrial development of Puerto Rico and the rest
of the World. Energy Systems is an important and vital discipline for paving the way to wide-
spread integration of renewable and sustainable technologies. The work in the Energy Systems
area covers a broad range of activities and evolving issues that are of great importance in the
field of sustainable and smart power systems. These activities include courses and research on
renewable energy, power systems, power electronics, and electrical machines.

Research:

Energy Systems research at UPRM is aimed at providing major advancements in key areas of
electrical design and operation of renewable energy systems, traditional power systems, and
sustainable technology. Specific research topics include, but are not limited to, smart grids,
modeling and control of inverters for renewable energy sources, innovative protection and
control techniques in power systems and electric machine design. Examples of ongoing Energy
Systems research activities at UPRM are as follows:

e Renewable generation modeling

e Smart grid control and protection

e Power electronic converters for renewable energy sources
e Impacts of renewable energy on power systems

o Photovoltaic integration to the electric grid

o Electricity market operation with stochastic sources

Facilities

An electric machines laboratory and a power electronics laboratory support teaching and
research in energy conversion. The energy systems computational laboratory supports research
focused on modeling and simulation. The use of computers is integrated to all courses to
enhance the theory presented in class. Research in power engineering is also supported by the
Center for Power Electronics (CPES) at UPRM. This is an NSF Research Center that focuses on
power electronics research, industrial collaboration, education and technology transfer. UPRM
is a member of CPES. Other members include Virginia Tech, RPI, University of Wisconsin-
Madison and North Carolina A & T.

Coursework

The Energy Systems Track has two sub-racks: Power Systems and Power Electronics. When a
person applies to the Energy Systems track, he/she must identify one sub-track of interest. If the
person is admitted to the program, he/she must meet the minimum requirement for the selected
option. These requirements are:
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Power Systems: INEL 4415 Power System Analysis or equivalent
Power Electronics:  Basic knowledge of polyphase circuits and electromechanical
energy conversion

These requirements can be met if the student has taken such courses or their equivalent in their
previous degree, through continuing education programs or relevant work experience (proof
required). Otherwise, students must take such courses during their first year at UPRM.

These sub-racks are meant as guides, not as strict rules, or cages. All students will be considered
Power Engineering students, some specializing in power system topics, others in power
electronics applications. Students are encouraged to attend courses in both sub-tracks. This will
give a better understanding of energy systems and would prepare students for the challenges of
working in industry or academia.

Core Courses
Each sub-track has three core courses, all students must attend and pass at least two of these
core courses within the sub-track. These are:

For Power Systems (2 out of 3):
INEL 6026 Computational Methods for Power System Analysis
INEL 6027 Power System Dynamics and Control
INEL 6028 Economic Operation of Power Systems
For Power Electronics (2 out of 3):
INEL 6058 High Frequency Power Converters
INEL 6066 Electric Drive Systems
INEL 6085 Advanced Power Electronics

Major Electives

There are seven other courses in power systems and three other courses in power electronics.
Graduate students can take up to 9 credits in 5000-level courses (advanced undergraduate
courses). The course in Power Quality belongs to both tracks. The courses (other than the core
courses) within each track are:

Power Systems

INEL 5406 Transmission and Distribution

INEL 5407 Computer Aided Power System Design

INEL 5415 Power System Protection Design

INEL 6025 Advanced Energy Conversion

INEL 6077 Surge Phenomena

INEL 6096 Power Quality

INEL 8495 Advanced Topics in Electric Power Engineering

INEL 8997 Independent Study (with emphasis in Power Engineering)
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Power Electronics
INEL 5408 Motor Control
INEL 6096 Power Quality

INEL 6000 Introduction to Nonlinear Control Systems

INEL 6001 Feedback Control Systems I
INEL 8496 Advanced Topics in Electric Power Electronics
INEL 8997 Independent Study (with emphasis in Power Electronics)

Course Requirements for the Power Engineering Tracks

Master of Science Master of Master of Doctoral
Plan I Engineering Engineering Program
Plan II Plan III (proposed)
Core 2 courses | 6 crs 2 6 crs 2 6 crs 2 6 crs
courses courses courses courses
Major 34 9-12 3-5 9-15 7-8 21-24 6 18 crs
courses courses crs courses crs courses crs courses
Elective 2-3 6-9 2-3 6-9 2-3 6-9 crs 2 6 crs
courses courses crs courses crs | courses courses
Thesis 6 crs 12 crs
Doctoral 1cr
Seminar
Advanced 2 6 crs
Mathematics courses
Project 3-6
crs
Total 30 crs 30 crs 36 crs 49 crs
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Appendix B: Applications for New Courses






UNIVERSIDAD DE PUERTO RICO
ADMINISTRACION CENTRAL i
VICEPRESIDENCIA PARA ASUNTOS ACADEMICOS E INVESTIGACION

SOLICITUD DE REGISTRO Y CODIFICACION DE CURSOS

Unidad: Recinto Universitario de Mayagiiez

Departamento:Ingenieria Eléctrica y de Computadoras

Certificacion de autorizacion del programa por: Junta de Sindicos

PARTE A'

Facultad: Ingenieria

Programa: Doctorado en Ingenieria Eléctrica

Consejo de Educacion Superior

Fecha de solicitud: 8 de septiembre de 2005 Fecha de vigencia del curso: Agosto de 2006

Titulo completo en espafiol Temas avanzados en electronica
(Titulo abreviado a 26 espacios): Temas Avan. Electronica
Titulo completo en inglés: Advanced Topics in Electronics

(Titulo abreviado a 26 espacios): Adv. Topics Electronics.

Materia principal del curso (en clave alfa): INEL

Nivel del curso (marque conuna X):
012345
Subgraduado

Curso de continuacion: Si X No

Codificacion alfanumérica sugerida: INEL 8295

__X_
6789
Graduado

Numero de créditos: 1 a 3 por semestre y maximo de 6 crs en total.

Tipo de créditos: Fijo X Variable
Puede repetirse con crédito: X Si (méaximo de créditos___ 6 en total ) No
Horas semanales de:
la3 Conferencia Laboratorio Tutorias
Discusion Taller Investigacion
Seminario Internado Tesis o
Estudio Independiente Practica Supervisada Disertacion
Modalidad de educacion a distancia (si aplica):
Total de horas a reunirse por periodo lectivo: la3
Equivalencia en horas crédito para la tarea del profesor (carga académica):? l1a3
Patron académico en que se ofrece el curso:
_ Semestre Trimestre Cuatrimestre Afo X  Otro: Demanda



Secuencia Curricular (C = Cuatrimestre; T = Trimestre; S = Semestre)’
Periodo: _S1 _S2 _ T1 _ T2__T3__ _Cl__C2__C3 _ C4__ Verano
Afo: Qe pne 30 g4 5% X Otro (especifique)  Ph.D.

Tipo de curso:
_ Requisito X Electivo _ Educacion Continua
___Temporero o Experimental (fecha de inactivacion: )

Posibilidad de equivalencia (en la unidad o en otras unidades del sistema):

Si X No

Cursos:

Unidad(es) que lo ofrece(n): Recinto Universitario de Mayagiiez
Numero de estudiantes por seccion: 1 Minimo 15  Maéximo
(Conlleva cargos por laboratorios? _ Si X No
Descripcion en espafiol (que no exceda los 1,000 caracteres):* Estudio de temas selectos en electronica o 4reas relacionadas.

Descripcion en inglés (que no exceda los 1,000 caracteres):® Study of selected topics in electronics or related fields.

Curso prerequisitos Cursos corequisitos

Permiso del Director

Requisitos especiales para tomar el curso (destrezas, conocimientos, permisos especiales, equipos, materiales, conocimientos del uso de

computadoras o programados especificos, otros): Depende de los tdpicos a discutirse

Equipo o instalaciones minimas requeridas: Depende de los topicos a discutirse

Sistema de calificacion:®

X Letra(A,B,C,D6F) Aprobado (S), No aprobado (NS)
Aprobado (p), No aprobado (NP) Aprobado (PS, PN, PB), No aprobado (NP)
Aprobado (P), Fracasado (F) Otro (Especifique: )

(Comprende contenido tematico de otros cursos?
S X No
Especifique:




.Se inactivara o eliminara algiin curso al crear éste?’

Si _ X No
Especifique:
Aprobacion a nivel de la unidad
Director(a) del Departamento: Fecha:
Decano(a) de la Facultad: Fecha:
Decano(a) de Estudios Graduados:® Fecha:
Decano(a) de Asuntos Académicos: Fecha:

Para uso de la Vicepresidencia para Asuntos Académicos e Investigacion . NO escriba bajo este renglon.

Codificacion: Fecha de codificacion:

Funcionario que proceso la solicitud: Fecha de envio a unidad:

'Copia de esta seccion sera remitida a la unidad de origen del curso después de procesada la solicitud en la Vicepresidencia
para Asuntos Académicos e Investigacion en la Administracion Central.

*Segtin establecido por la Junta Universitaria en la Certificacion Num. 8, 1986-87.

? Orden del curso segun programa de estudios autorizados.

* Debe coincidir con la descripcion del curso en el Prontuario del mismo.

> Debe coincidir con la descripcion del curso en el Prontuario del mismo.

% Debera consultarse a la Oficina del Registrador de la unidad para constatar sistemas permitidos.

"El Decano(a) de Asuntos Académicos sera responsable de procesar la inactivacion o eliminacion del mismo y de llevar a
cabo los arreglos pertinentes para asegurar que ningun estudiante se vea afectado por esta accion. Ademas, esta solicitud
debera venir acompaiada de la Solicitud de Inactivacion o Eliminacion de Cursos.

 Cuando aplique.



University of Puerto Rico
Mayaguez Campus
College of Engineering
Department of Electrical and Computer Engineering
Graduate Program in Electrical Engineering

Course Svllabus

1. General Information:

Alpha-numeric codification: INEL 8295

Course Title: Advanced Topics in Electronics

Number of credits: 3

Contact Period: Three hours of lecture per week

2. Course Description:

English: Advanced analysis and design techniques of analog, digital, mixed-signal circuits and

systems using theoretical analysis and advanced cad tools; physical layout level design of circuits
and circuit testing.

Spanish: Técnicas avanzadas de analisis y disefio de circuitos analogos, digitales, de sefiales
mixtas, y sistemas usando analisis tedrico y herramientas avanzadas de disefio; disefio de circuitos a
nivel del plano fisico y prueba de circuitos.

3. Pre/Co-requisites and other requirements:
Prerequisites: INEL 6005
4. Course Objectives:

After completing the course, the students should be able to analyze, design, and implement

advanced ane_xloq. diaital, mixed-siqnals circuits and systems.
5. Instructional Strategies:

Xlconference [ Hiscussion [komputation [laboratory
[leminar with formal presentation [_$eminar without formal presentation [ lworkshop
[lart workshop [ practice [ ltrip [thesis [ bpecial problems [ futoring

[lresearch [bther, please specify:

6. Minimum or Required Resources Available:

Standard lecturing facilities; the Integrated Circuit Design Laboratory (ICDL)
7. Course time frame and thematic outline

Outline Contact Hours
Semiconductor Devices 4
CAD Circuit Simulation and Physical Design 3
Design of Advanced Analog Circuits 12
Design of Advanced Digital Circuits 12
Design of Mixed Signal Systems 11
Exams 3
Total hours: (equivalent to contact period) 45




8. Grading System
XQuantifiable (letters) [|Not Quantifiable
9. Evaluation Strategies

Quantity Percent
X] Exams 2 50
X] Final Exam 1 25
[ ]Short Quizzes
[ lOral Reports
[ Monographies
[ ] Portfolio

X Projects 25

[ Mournals
[ lOther, specify:

TOTAL: 100%

10. Bibliography:
Textbook:
(1) Hu, W. Advances in Electric and Electronics; Springer; 2012. http://dx.doi.org/10.1007/978-3-
642-28744-2. [Available via Springer eBooks, UPRM General Library Databases]

Additional References:
(2) Grey, P.R.; Hurst, P.J.; Lewis, S.H.; Meyer, R.G. Analysis and Design on Analog Integrated

Circuits; 5th ed.; John Wiley and Sons; 2009. [Available at the Circulation Collection (TK7874
.A588 2009), UPRM General Library]

(3) Allen, P. E.; Holberg, D. R.; CMOS Analog Circuit Design; 3rd ed.; Oxford Univ. Press; 2012.
[Available at the Circulation Collection (TK7874 .A428 2012), UPRM General Library]

11. According to Law 51

Students will identify themselves with the Institution and the instructor of the course for purposes
of assessment (exams) accommodations. For more information please call the Student with
Disabilities Office which is part of the Dean of Students office (Office #4) at (787) 265-3862 or
(787) 832-4040 extensions 3250 or 3258 or by email at virgen.aponte@upr.edu.

Person who prepared this description and date of preparation:
Guillermo J Serrano, Mar 2013



UNIVERSIDAD DE PUERTO RICO
ADMINISTRACION CENTRAL i
VICEPRESIDENCIA PARA ASUNTOS ACADEMICOS E INVESTIGACION

SOLICITUD DE REGISTRO Y CODIFICACION DE CURSOS

PARTE A

Unidad: Recinto Universitario de Mayagiiez Facultad: Ingenieria
Departamento:Ingenieria Eléctrica y de Computadoras Programa: Doctorado en Ingenieria Eléctrica
Certificacion de autorizacion del programa por: Junta de Sindicos Consejo de Educacion Superior
Fecha de solicitud: 8 de septiembre de 2005 Fecha de vigencia del curso: Agosto de 2006
Titulo completo en espafiol Temas avanzados en procesamiento de sefales
(Titulo abreviado a 26 espacios): Temas Avan. Proc Sefiales
Titulo completo en inglés Advanced Topics in Signal Processing
(Titulo abreviado a 26 espacios): Adv Topics Signal Proc
Materia principal del curso (en clave alfa): INEL
Nivel del curso (marque conuna X): X

012345 6789

Subgraduado Graduado
Curso de continuacion: ~ ____ Si _X No Numero de créditos: 1 a3 por semestre y maximo de 6 crs en total.

Codificacion alfanumérica sugerida: INEL 8395
Tipo de créditos: Fijo X Variable

Puede repetirse con crédito: X Si (méaximo de créditos___ 6 en total ) No

Horas semanales de:

la3 Conferencia Laboratorio Tutorias
Discusion Taller Investigacion
Seminario Internado Tesis o
Estudio Independiente Practica Supervisada Disertacion

Modalidad de educacion a distancia (si aplica):

Total de horas a reunirse por periodo lectivo: la3

Equivalencia en horas crédito para la tarea del profesor (carga académica):? l1a3
Patron académico en que se ofrece el curso:

_ Semestre Trimestre Cuatrimestre Afo X  Otro: Demanda



Secuencia Curricular (C = Cuatrimestre; T = Trimestre; S = Semestre)’
Periodo: _S1 _S2 _ T1 _ T2__T3__ _Cl__C2__C3 _ C4__ Verano
Afo: Qe pne 30 g4 5% X Otro (especifique)  Ph.D.

Tipo de curso:
_ Requisito X Electivo _ Educacion Continua
___Temporero o Experimental (fecha de inactivacion: )

Posibilidad de equivalencia (en la unidad o en otras unidades del sistema):

Si X No

Cursos:

Unidad(es) que lo ofrece(n): Recinto Universitario de Mayagiiez
Numero de estudiantes por seccion: 1 Minimo 15  Maéximo
(Conlleva cargos por laboratorios? _ Si X No
Descripcion en espaiiol (que no exceda los 1,000 caracteres):* Estudio de temas selectos en procesamiento de sefiales o areas relacionadas.

Descripcion en inglés (que no exceda los 1,000 caracteres):® Study of selected topics in signal processing or related fields.

Curso prerequisitos Cursos corequisitos

Permiso del Director

Requisitos especiales para tomar el curso (destrezas, conocimientos, permisos especiales, equipos, materiales, conocimientos del uso de

computadoras o programados especificos, otros): Depende de los tdpicos a discutirse

Equipo o instalaciones minimas requeridas: Depende de los topicos a discutirse

Sistema de calificacion:®

X Letra(A,B,C,D6F) Aprobado (S), No aprobado (NS)
Aprobado (p), No aprobado (NP) Aprobado (PS, PN, PB), No aprobado (NP)
Aprobado (P), Fracasado (F) Otro (Especifique: )

(Comprende contenido tematico de otros cursos?
S X No
Especifique:




.Se inactivara o eliminara algiin curso al crear éste?’

Si _ X No
Especifique:
Aprobacion a nivel de la unidad
Director(a) del Departamento: Fecha:
Decano(a) de la Facultad: Fecha:
Decano(a) de Estudios Graduados:® Fecha:
Decano(a) de Asuntos Académicos: Fecha:

Para uso de la Vicepresidencia para Asuntos Académicos e Investigacion . NO escriba bajo este renglon.

Codificacion: Fecha de codificacion:

Funcionario que proceso la solicitud: Fecha de envio a unidad:

'Copia de esta seccion sera remitida a la unidad de origen del curso después de procesada la solicitud en la Vicepresidencia
para Asuntos Académicos e Investigacion en la Administracion Central.

*Segtin establecido por la Junta Universitaria en la Certificacion Nam. 8, 1986-87.

* Orden del curso segun programa de estudios autorizados.

* Debe coincidir con la descripcion del curso en el Prontuario del mismo.

> Debe coincidir con la descripcion del curso en el Prontuario del mismo.

% Debera consultarse a la Oficina del Registrador de la unidad para constatar sistemas permitidos.

"El Decano(a) de Asuntos Académicos sera responsable de procesar la inactivacion o eliminacion del mismo y de llevar a
cabo los arreglos pertinentes para asegurar que ningun estudiante se vea afectado por esta accion. Ademas, esta solicitud
debera venir acompanada de la Solicitud de Inactivacion o Eliminacion de Cursos.

 Cuando aplique.



University of Puerto Rico
Mayaguez Campus
College of Engineering
Department of Electrical and Computer Engineering
Graduate Program in Electrical Engineering

Course Syllabus

1. General Information:
Alpha-numeric codification: INEL 8395
Course Title: Advanced Topics in Signal Processing: Image Analysis and Remote Sensing of
Coastal Shallow Waters
Number of credits: 3
Contact Period: Three hours of lecture per week
2. Course Description:
English: Image analysis of the water column and benthic mapping of coastal shallow waters by
means of remotely sensed signals and imagery.
Spanish: Analisis de imagenes de la columna de agua y mapas bénticos de aguas costeras por
medio de sefiales e imagenes detectadas por sensores remotos.
3. Pre/Co-requisites and other requirements:
Prerequisites: INEL 6007
4. Course Objectives:
After completing the course, the students should be able to design and implement an algorithm for
signal analysis and subsurface detection applied to coastal shallos waters remote sensing.

5. Instructional Strategies:
&conference Ddiscussion Dcomputation Dlaboratory

Dseminar with formal presentation EPeminar without formal presentation Dworkshop

Dart workshop Epractlce D’[I’Ip thesw Dspemal problems Dtutorlng

—research —pother, please specify:

6 Minimum or Required Resources Available:

Standard lecturing facilities. Radiation laboratory and Applied electromagnetics laboratory.
7. Course time frame and thematic outline

Outline Contact Hours
Radiative transfer equation 9
Inverse models and atmospheric correction
Composition of coastal shallow waters

Inverse models and bathimetry

Estimation of optical parameters from the water column
Exams

Total hours: (equivalent to contact period) 45

WOO| | WO




8. Grading System
XQuantifiable (letters) [|Not Quantifiable
9. Evaluation Strategies

Quantity Percent
X] Exams 2 50
X] Final Exam 1 25
[ ]Short Quizzes
[ lOral Reports
[ Monographies
[ ] Portfolio

X Projects 25

[ Mournals
[ lOther, specify:

TOTAL: 100%
10. Bibliography:
Textbook:
(1) Wang, Y. (Ed.); Remote Sensing of Coastal Environments; CRC Press; 2010.
http://dx.doi.org/10.1201/9781420094428. [Available via CRCnetBASE, UPRM General Library
Databases]

Additional References:

(2) Yang, X.; Remote Sensing and Geospatial Technologies for Coastal Ecosystem Assessment and
Management; Springer; 2009.

(3) Zhao, Y.; Yongchao, P.; Ruiliang, B.; Susan, S.; Meyer, C.; Bagget, L.; Lesley, P.; Geng, X. (2013).
Hyperion Image Optimization in Coastal Waters, IEEE Transactions on Geoscience and Remote Sensing,
Vol. 51, no.2, 2012, pp. 1025-1036. http://dx.doi.org/10.1109/TGRS.2012.2205262. [Available via IEEE
Xplore, UPRM General Library Databases]

(4) Gonzalez Trilla, G.; Pratolongo, P.; Beget, M.E.; Kandus, P.; Marcovecchio, J.; Di Bella, C. Relating
Biophysical Parameters of Coastal Marshes to Hyperspectral Reflectance Data in the Bahia Blanca
Estuary, Argentina; Journal of Coastal Research; VVol. 29, no.1, 2013, pp. 231-238 .
http://dx.doi.org/10.2112/JCOASTRES-D-11-00214.1. [Available via Academic Search Complete,
UPRM General Library Databases]

(5) Shanmugan, P.; Sundarabalan, B.; Ahn, Y.H.; Ryu, J.H.; A New Inversion Model to Retrieve
the Particulate Backskattering in Coastal/Ocean Waters; IEEE Transactions on Geoscience
and Remote Sensing; Vol. 49, No. 6, 2011, pp. 2463-2475.
http://dx.doi.org/10.1109/TGRS.2010.2103947. [Available via IEEE Xplore, UPRM General
Library Databases]

(6) Klemas, V.; Remote Sensing of Coastal Plumes and Ocean Fronts: Overview and Case Study; Journal of
Coastal Research; Vol.28, no.1A: p. 1 — 7. http://dx.doi.org/10.2112/JCOASTRES-D-11-00025.1.
[Available via Academic Search Complete, UPRM General Library Databases]

Classic textbooks:

(7) Richardson, L.L.; LeDrew, E.F. (Eds.); Remote Sensing of Aquatic Coastal Ecosystem Processes: Science
and Management Applications, Springer, 2006.

(8) Bukata, R.; Jerome, J.H.; Kondratyev, A.S.; Pozdnyakov, D.V. Optical Properties and Remote Sensing of
Inland and Coastal Waters, CRC Press, 1995. [Available at the Marine Sciences Collection (GC178.2
.066 1995), UPRM General Library]

11. According to Law 51

Students will identify themselves with the Institution and the instructor of the course for purposes
of assessment (exams) accommodations. For more information please call the Student with
Disabilities Office which is part of the Dean of Students office (Office #4) at (787) 265-3862 or
(787) 832-4040 extensions 3250 or 3258 or by email at virgen.aponte@upr.edu.

Person who prepared this description and date of preparation:
Luis O. Jiménez-Rodriguez, Mar 2013


http://www.deepdyve.com/search?author=Zhao%2C%2BYongchao
http://www.deepdyve.com/search?author=Pu%2C%2BRuiliang
http://www.amazon.com/s/ref%3Dntt_athr_dp_sr_1?_encoding=UTF8&amp;field-author=Laurie%20L.%20Richardson&amp;search-alias=books&amp;sort=relevancerank
http://www.amazon.com/s/ref%3Dntt_athr_dp_sr_2?_encoding=UTF8&amp;field-author=Ellsworth%20F.%20LeDrew&amp;search-alias=books&amp;sort=relevancerank
http://www.amazon.com/s/ref%3Dntt_athr_dp_sr_3?_encoding=UTF8&amp;field-author=Alexander%20S.%20Kondratyev&amp;search-alias=books&amp;sort=relevancerank
http://www.amazon.com/s/ref%3Dntt_athr_dp_sr_3?_encoding=UTF8&amp;field-author=Alexander%20S.%20Kondratyev&amp;search-alias=books&amp;sort=relevancerank
http://www.amazon.com/Optical-Properties-Remote-Sensing-Coastal/dp/0849347548/ref%3Dsr_1_1?s=books&amp;ie=UTF8&amp;qid=1362431933&amp;sr=1-1
http://www.amazon.com/Optical-Properties-Remote-Sensing-Coastal/dp/0849347548/ref%3Dsr_1_1?s=books&amp;ie=UTF8&amp;qid=1362431933&amp;sr=1-1
http://www.amazon.com/Optical-Properties-Remote-Sensing-Coastal/dp/0849347548/ref%3Dsr_1_1?s=books&amp;ie=UTF8&amp;qid=1362431933&amp;sr=1-1

UNIVERSIDAD DE PUERTO RICO
ADMINISTRACION CENTRAL i
VICEPRESIDENCIA PARA ASUNTOS ACADEMICOS E INVESTIGACION

SOLICITUD DE REGISTRO Y CODIFICACION DE CURSOS

PARTE A

Unidad: Recinto Universitario de Mayagiiez Facultad: Ingenieria
Departamento:Ingenieria Eléctrica y de Computadoras Programa: Doctorado en Ingenieria Eléctrica
Certificacion de autorizacion del programa por: Junta de Sindicos Consejo de Educacion Superior
Fecha de solicitud: 8 de septiembre de 2005 Fecha de vigencia del curso: Agosto de 2006
Titulo completo en espafiol Temas avanzados en electromagnética aplicada
(Titulo abreviado a 26 espacios):  Temas Avan. Electromag Apl
Titulo completo en inglés: Advanced Topics in Applied Electromagnetics
(Titulo abreviado a 26 espacios): Adv Topics Appl Electromag
Materia principal del curso (en clave alfa): INEL
Nivel del curso (marque conuna X): X

012345 6789

Subgraduado Graduado
Curso de continuacion: ~ ____ Si _X No Numero de créditos: 1 a3 por semestre y maximo de 6 crs en total.

Codificacion alfanumérica sugerida: INEL 8695
Tipo de créditos: Fijo X Variable

Puede repetirse con crédito: X Si (méaximo de créditos___ 6 en total ) No

Horas semanales de:

la3 Conferencia Laboratorio Tutorias
Discusion Taller Investigacion
Seminario Internado Tesis o
Estudio Independiente Practica Supervisada Disertacion

Modalidad de educacion a distancia (si aplica):

Total de horas a reunirse por periodo lectivo: la3

Equivalencia en horas crédito para la tarea del profesor (carga académica):? la3
Patron académico en que se ofrece el curso:

_ Semestre Trimestre Cuatrimestre Afo X  Otro: Demanda



Secuencia Curricular (C = Cuatrimestre; T = Trimestre; S = Semestre)®
Periodo: _S1 _S2 _ T1 _ T2__T3__ _Cl__C2__C3 _ C4__ Verano
Afo: Qe pne 30 g4 5% X Otro (especifique)  Ph.D.

Tipo de curso:
_ Requisito X Electivo _ Educacion Continua
___Temporero o Experimental (fecha de inactivacion: )

Posibilidad de equivalencia (en la unidad o en otras unidades del sistema):

Si X No

Cursos:

Unidad(es) que lo ofrece(n): Recinto Universitario de Mayagiiez
Numero de estudiantes por seccion: 1 Minimo 15  Maéximo
(Conlleva cargos por laboratorios? _ Si X No
Descripcion en espafiol (que no exceda los 1,000 caracteres):* Estudio de temas selectos en electromagnética aplicada o areas relacionadas.

Descripcion en inglés (que no exceda los 1,000 caracteres):> Study of selected topics in Applied Electromagnetics or related fields.

Curso prerequisitos Cursos corequisitos

Permiso del Director

Requisitos especiales para tomar el curso (destrezas, conocimientos, permisos especiales, equipos, materiales, conocimientos del uso de

computadoras o programados especificos, otros): Depende de los topicos a discutirse

Equipo o instalaciones minimas requeridas: Depende de los topicos a discutirse

Sistema de calificacion:®

X Letra(A,B,C,D6F) Aprobado (S), No aprobado (NS)
Aprobado (p), No aprobado (NP) Aprobado (PS, PN, PB), No aprobado (NP)
Aprobado (P), Fracasado (F) Otro (Especifique: )

(Comprende contenido tematico de otros cursos?
S X No
Especifique:




.Se inactivara o eliminara algiin curso al crear éste?’

Si _ X No
Especifique:
Aprobacion a nivel de la unidad
Director(a) del Departamento: Fecha:
Decano(a) de la Facultad: Fecha:
Decano(a) de Estudios Graduados:® Fecha:
Decano(a) de Asuntos Académicos: Fecha:

Para uso de la Vicepresidencia para Asuntos Académicos e Investigacion . NO escriba bajo este renglon.

Codificacion: Fecha de codificacion:

Funcionario que proceso la solicitud: Fecha de envio a unidad:

'Copia de esta seccion sera remitida a la unidad de origen del curso después de procesada la solicitud en la Vicepresidencia
para Asuntos Académicos e Investigacion en la Administracion Central.

*Segtin establecido por la Junta Universitaria en la Certificacion Nam. 8, 1986-87.

* Orden del curso segun programa de estudios autorizados.

* Debe coincidir con la descripcion del curso en el Prontuario del mismo.

> Debe coincidir con la descripcion del curso en el Prontuario del mismo.

% Debera consultarse a la Oficina del Registrador de la unidad para constatar sistemas permitidos.

"El Decano(a) de Asuntos Académicos sera responsable de procesar la inactivacion o eliminacion del mismo y de llevar a
cabo los arreglos pertinentes para asegurar que ningun estudiante se vea afectado por esta accion. Ademas, esta solicitud
debera venir acompaiada de la Solicitud de Inactivacion o Eliminacion de Cursos.

 Cuando aplique.



UniversityofPuertoRico
MayaguezCampus
College ofEngineering
Departmentof Electricaland ComputerEngineering
Graduate Programin ElectricalEngineering

CourseSyllabus

1. Generallnformation:
Alpha-numeric codification:INEL8695

CourseTitle:Advanced Topics in Applied Electromagnetics: Printed Microwave and Millimeter-
Wave Antennas

Numberofcredits:3

ContactPeriod: Threehours oflecture perweek

2. CourseDescription:

English: Analysis anddesign ofprinted microwave and milimeter-wave antennas.
Spanish: Andlisis ydisefiode antenasimpresasdemicroondas yondasmilimétricas

3. Pre/Co-requisitesand otherrequirements:

Prerequisites: INEL6668
4. CourseObijectives:
Aftercompletingthecourse, thestudentsshould beable toanalyze and design varioustypesof
printedcircuitantennas for microwave and millimeter wave frequencies.

5. InstructionalStrategies:
Xconference [Jdiscussion [Jcomputation [ Jlaboratory

[ Iseminarwith formalpresentation [ Jseminarwithoutformalpresentation [ Jworkshop
[ Jartworkshop [ Jpractice [ Jtrip [ _thesis [ Jspecialproblems [ Jtutoring

[Iresearch [_lother, please specify:

6. Minimumor Required Resources Available:
Standardlecturingfacilities. Radiation laboratoryandApplied electromagnetics laboratory.
7. Coursetimeframe andthematicoutline

Outline ContactHours
Printedantennaelements:microstrip patches,slotsand dipoles 15
Cavity backing
Techniquesforcircularpolarization

Band broadeningandtuning

Fabrication techniques

Exams

Totalhours: (equivalentto contactperiod)

@oocn@@cn



8.

Grading System

DXQuantifiable (letters) [ ] Not Quantifiable

9.

Evaluation Strategies

Quantity Percent
X] Exams 2 50

X FinalExam 1 25

[ ] ShortQuizzes

[ lOralReports

[ ] Monographies

|| Portfolio
DX Projects 25
[ Journals
[ lOther, specify:
TOTAL: 100%
10.Bibliography:
Textbook:
(1) Fujimoto, K.; James, J.R. Mobile Antenna Systems Handbook, 2nd ed.; Artech House; 2008.

Additional References:

)
®)

(4)

®)

(6)
()
(8)

©)

Sanchez-Hernandez, D. A. Multiband Integrated Antennas for 4G Terminals, Artech House, 2008.
[Available at the Circulation Collection (TK5102.5 .D83 1985), UPRM General Library]

Rabinovich, V.; Alexandrov, N.; Antenna; Arrays and Automotive Applications; Springer; 2013.
http://dx.doi.org/10.1007/978-1-4614-1074-4. [Available via Springer eBooks, UPRM General Library
Databases]

Yarman, B. S.; Design of Ultra Wideband Antenna Matching Networks; Springer; 2008.
http://dx.doi.org/10.1007/978-1-4020-8418-8. [Available via Springer eBooks, UPRM General Library
Databases]

Minin, 1.V.; Minin, O.; Basic Principles of Fresnel Antenna Arrays; Springer; 2008.
http://dx.doi.org/10.1007/978-3-540-79559-9. [Available via Springer eBooks, UPRM General Library
Databases]

IEEE Transactions on Antennas and Propagation.
http://ieeexplore.ieee.org/xpl/Recentlssue.jsp?punumber=8

IEEE Antennas and Wireless Propagation Letters:
http://ieeexplore.ieee.org/xpl/Recentlssue.jsp?punumber=7727

Deshmukh, A.A.; Ray, K.P.; Formulation of Resonance Frequencies for Dual-Band Slotted Rectangular
Microstrip Antennas; IEEE Antennas and Propagation Magazine; Vol.54, no.4, 2012, pp.78-97.
http://dx.doi.org/10.1109/MAP.2012.6309159. [Available via IEEE Xplore, UPRM General Library
Databases]

Ghorbani, A., Ansarizadeh, M., Abd-Alhameed, R.A.; Bandwidth Limitations on Linearly Polarized
Microstrip Antennas; IEEE Transactions on Antennas and Propagation; Vol.58, no.2, 2010, pp.250-257.
http://dx.doi.org/10.1109/TAP.2009.2037768. [Available via IEEE Xplore, UPRM General Library

11.According to Law51

Students will identify themselves with the Institution and the instructor of the course for purposes
of assessment (exams) accommodations. For more information please call the Student with
Disabilities Office which is part of the Dean of Students office (Office #4) at (787) 265-3862 or
(787) 832-4040 extensions 3250 or 3258 or by email at virgen.aponte@upr.edu.

Personwho prepared thisdescription and date ofpreparation:
Rafael A. Rodriguez Solis, Jan2013



UNIVERSIDAD DE PUERTO RICO
ADMINISTRACION CENTRAL i
VICEPRESIDENCIA PARA ASUNTOS ACADEMICOS E INVESTIGACION

SOLICITUD DE REGISTRO Y CODIFICACION DE CURSOS

PARTE A

Unidad: Recinto Universitario de Mayagiiez Facultad: Ingenieria
Departamento:Ingenieria Eléctrica y de Computadoras Programa: Doctorado en Ingenieria Eléctrica
Certificacion de autorizacion del programa por: Junta de Sindicos Consejo de Educacion Superior
Fecha de solicitud: 8 de septiembre de 2005 Fecha de vigencia del curso: Agosto de 2006
Titulo completo en espafiol Temas avanzados en Sistemas de Comunicaciones
(Titulo abreviado a 26 espacios): Temas Avan. Sist Com
Titulo completo en inglés: Advanced Topics in Communication Systems
(Titulo abreviado a 26 espacios): Adv. Topics Comm Syst
Materia principal del curso (en clave alfa): INEL
Nivel del curso (marque conuna X): X

012345 6789

Subgraduado Graduado
Curso de continuacion: ~ ____ Si _X No Numero de créditos: 1 a3 por semestre y maximo de 6 crs en total.

Codificacion alfanumérica sugerida: INEL 8397
Tipo de créditos: Fijo X Variable

Puede repetirse con crédito: X Si (méaximo de créditos___ 6 en total ) No

Horas semanales de:

la3 Conferencia Laboratorio Tutorias
Discusion Taller Investigacion
Seminario Internado Tesis o
Estudio Independiente Practica Supervisada Disertacion

Modalidad de educacion a distancia (si aplica):

Total de horas a reunirse por periodo lectivo: la3

Equivalencia en horas crédito para la tarea del profesor (carga académica):’ l1a3
Patron académico en que se ofrece el curso:

_ Semestre Trimestre Cuatrimestre Afo X  Otro: Demanda



Secuencia Curricular (C = Cuatrimestre; T = Trimestre; S = Semestre)®
Periodo: _S1 _S2 _ T1 _ T2__T3__ _Cl__C2__C3 _ C4__ Verano
Afo: Qe pne 30 g4 5% X Otro (especifique)  Ph.D.

Tipo de curso:
_ Requisito X Electivo _ Educacion Continua
___Temporero o Experimental (fecha de inactivacion: )

Posibilidad de equivalencia (en la unidad o en otras unidades del sistema):

Si X No

Cursos:

Unidad(es) que lo ofrece(n): Recinto Universitario de Mayagiiez
Numero de estudiantes por seccion: 1 Minimo 15  Maéximo
(Conlleva cargos por laboratorios? _ Si X No
Descripcion en espafiol (que no exceda los 1,000 caracteres):* Estudio de temas selectos en sistemas de comunicaciones o 4reas relacionadas.

Descripcion en inglés (que no exceda los 1,000 caracteres):®  Study of selected topics in communication systems or related fields.

Curso prerequisitos Cursos corequisitos

Permiso del Director

Requisitos especiales para tomar el curso (destrezas, conocimientos, permisos especiales, equipos, materiales, conocimientos del uso de

computadoras o programados especificos, otros): Depende de los tdpicos a discutirse

Equipo o instalaciones minimas requeridas: Depende de los topicos a discutirse

Sistema de calificacion:®

X Letra(A,B,C,D6F) Aprobado (S), No aprobado (NS)
Aprobado (p), No aprobado (NP) Aprobado (PS, PN, PB), No aprobado (NP)
Aprobado (P), Fracasado (F) Otro (Especifique: )

(Comprende contenido tematico de otros cursos?
S X No
Especifique:




.Se inactivara o eliminara algiin curso al crear éste?’

Si _ X No
Especifique:
Aprobacion a nivel de la unidad
Director(a) del Departamento: Fecha:
Decano(a) de la Facultad: Fecha:
Decano(a) de Estudios Graduados:® Fecha:
Decano(a) de Asuntos Académicos: Fecha:

Para uso de la Vicepresidencia para Asuntos Académicos e Investigacion . NO escriba bajo este renglon.

Codificacion: Fecha de codificacion:

Funcionario que proceso la solicitud: Fecha de envio a unidad:

'Copia de esta seccion sera remitida a la unidad de origen del curso después de procesada la solicitud en la Vicepresidencia
para Asuntos Académicos e Investigacion en la Administracion Central.

*Segun establecido por la Junta Universitaria en la Certificacion Num. 8, 1986-87.

* Orden del curso segun programa de estudios autorizados.

* Debe coincidir con la descripcion del curso en el Prontuario del mismo.

> Debe coincidir con la descripcion del curso en el Prontuario del mismo.

% Debera consultarse a la Oficina del Registrador de la unidad para constatar sistemas permitidos.

"El Decano(a) de Asuntos Académicos sera responsable de procesar la inactivacion o eliminacion del mismo y de llevar a
cabo los arreglos pertinentes para asegurar que ningun estudiante se vea afectado por esta accion. Ademas, esta solicitud
debera venir acompaiada de la Solicitud de Inactivacion o Eliminacion de Cursos.

 Cuando aplique.



University of Puerto Rico
Mayagiiez Campus
College of Engineering
Department of Electrical and Computer Engineering
Graduate Program in Electrical Engineering

Course Svllabus

1. General Information:

Alpha-numeric codification: INEL 8397

Course Title: Advanced Topics in Communications: Software Defined Radio, Cognitive Radio and
Cognitive Networks

Number of credits: 3

Contact Period: Three hours of lecture per week
2. Course Description:
English: This course examines the emergent technologies of Software Defined Radio, Cognitive
Radio and Cognitive Networks while exploring Dynamic Spectrum Access, a major motivating
application of these technologies.

Spanish: Analisis y disefio de tecnologias emergentes como radio definido en “software”, radio
cognitivo y redes cognitivas mientras explora el acceso dinamico del espectro.

3. Pre/Co-requisites and other requirements:

None

4. Course Objectives:

After completing the course, the students should be able to analyze and design various types of

coanitive radio svstems and networks.
5. Instructional Strategies:

Xlconference [Mdiscussion [Xbomputation [laboratory
[Iseminar with formal presentation [_lseminar without formal presentation [_Jworkshop
[_lart workshop [lpractice [ltrip [_khesis [_Ispecial problems [ ltutoring

[ research [lother, please specify:

6. Minimum or Required Resources Available:

Standard lecturing facilities. Digital Signal Processing laboratory.
7. Course time frame and thematic outline

Outline Contact Hours
Dynamic Spectrum Access

Introduction to SDR

Introduction to CR

The Cognition Cycle

Introduction to Cognitive Networks

Avrtificial Intelligence for Communication Networks
Hardware Platforms

Software Platforms

Spectrum Policy

Future Challenges

Exams

Total hours: (equivalent to contact period)

N
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8. Grading System
DXQuantifiable (letters) [ ] Not Quantifiable
9. Evaluation Strategies

Quantity Percent
X] Exams 2 50
X] Final Exam 1 25
[ ] Short Quizzes
[ lOral Reports

[ ] Monographies

|| Portfolio
DX Projects 25
[ Journals
[ lOther, specify:
TOTAL.: 100%
10. Bibliography:
Textbook:
1. Zeng, D.; Advances in Control and Communication; Springer; 2012
References:

2. Wu, Y.; Advances in Computer, Communication, Control and Automation; Springer; 2012
3. Zhang, T.; Future Computer, Communication, Control and Automation; Springer; 2012

4. Khodakarami, H.; Shieh, W.; On the Energy Efficiency of Modulation Formats for Optical
Communications; IEEE Photonics Technology Letters; Vol. 25 Issue 3; 2013; pp. 275-278
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6387262&tag=1

IEEE Journal on Selected Areas in Communications

IEEE Communications Magazine

IEEE Transactions on Wireless Communications

IEEE Transactions on Mobile Computing

o ~No G

11. According to Law 51

Students will identify themselves with the Institution and the instructor of the course for purposes
of assessment (exams) accommodations. For more information please call the Student with
Disabilities Office which is part of the Dean of Students office (Office #4) at (787) 265-3862 or
(787) 832-4040 extensions 3250 or 3258 or by email at virgen.aponte@upr.edu.

Person who prepared this description and date of preparation:
Lizdabel Morales Tirado, June 2013



UNIVERSIDAD DE PUERTO RICO
ADMINISTRACION CENTRAL i
VICEPRESIDENCIA PARA ASUNTOS ACADEMICOS E INVESTIGACION

SOLICITUD DE REGISTRO Y CODIFICACION DE CURSOS

PARTE A

Unidad: Recinto Universitario de Mayagiiez Facultad: Ingenieria
Departamento:Ingenieria Eléctrica y de Computadoras Programa: Doctorado en Ingenieria Eléctrica
Certificacion de autorizacion del programa por: Junta de Sindicos Consejo de Educacion Superior
Fecha de solicitud: 8 de septiembre de 2005 Fecha de vigencia del curso: Agosto de 2006
Titulo completo en espafiol Temas avanzados en ingenieria de potencia eléctrica
(Titulo abreviado a 26 espacios): Temas Avan Ing Pot Elect
Titulo completo en ingles: Advanced Topics in Electric Power Engineering
(Titulo abreviado a 26 espacios): Adv Topics Elec Power Eng
Materia principal del curso (en clave alfa): INEL
Nivel del curso (marque conuna X): X

012345 6789

Subgraduado Graduado
Curso de continuacion: ~ ____ Si _X No Numero de créditos: 1 a3 por semestre y maximo de 6 crs en total.

Codificacion alfanumérica sugerida: INEL 8495
Tipo de créditos: Fijo X Variable

Puede repetirse con crédito: X Si (méaximo de créditos___ 6 en total ) No

Horas semanales de:

la3 Conferencia Laboratorio Tutorias
Discusion Taller Investigacion
Seminario Internado Tesis o
Estudio Independiente Practica Supervisada Disertacion

Modalidad de educacion a distancia (si aplica):

Total de horas a reunirse por periodo lectivo: la3

Equivalencia en horas crédito para la tarea del profesor (carga académica):? l1a3
Patron académico en que se ofrece el curso:

_ Semestre Trimestre Cuatrimestre Afo X  Otro: Demanda



Secuencia Curricular (C = Cuatrimestre; T = Trimestre; S = Semestre)®
Periodo: _S1 _S2 _ T1 _ T2__T3__ _Cl__C2__C3 _ C4__ Verano
Afo: Qe pne 30 g4 5% X Otro (especifique)  Ph.D.
Tipo de curso:
_ Requisito X Electivo _ Educacion Continua
___Temporero o Experimental (fecha de inactivacion: )
Posibilidad de equivalencia (en la unidad o en otras unidades del sistema):
_Si X No
Cursos:
Unidad(es) que lo ofrece(n): Recinto Universitario de Mayagiiez
Numero de estudiantes por seccion: 1 Minimo 25 Maximo
(Conlleva cargos por laboratorios? _ Si X No
Descripcion en espaiiol (que no exceda los 1,000 caracteres):* Estudio de temas selectos en ingenieria de potencia eléctrica o areas
relacionadas.

Descripcion en inglés (que no exceda los 1,000 caracteres):> Study of selected topics in electric power engineering or related fields.

Curso prerequisitos Cursos corequisitos

Permiso del Director

Requisitos especiales para tomar el curso (destrezas, conocimientos, permisos especiales, equipos, materiales, conocimientos del uso de

computadoras o programados especificos, otros): Depende de los tdpicos a discutirse

Equipo o instalaciones minimas requeridas: Depende de los topicos a discutirse

Sistema de calificacion:®

X Letra(A,B,C,D6F) __ Aprobado (S), No aprobado (NS)
__ Aprobado (p), No aprobado (NP) __ Aprobado (PS, PN, PB), No aprobado (NP)
__ Aprobado (P), Fracasado (F) __ Otro (Especifique: )
(Comprende contenido tematico de otros cursos?
Si _ X No

Especifique:




.Se inactivara o eliminara algiin curso al crear éste?’

Si _ X No
Especifique:
Aprobacion a nivel de la unidad
Director(a) del Departamento: Fecha:
Decano(a) de la Facultad: Fecha:
Decano(a) de Estudios Graduados:® Fecha:
Decano(a) de Asuntos Académicos: Fecha:

Para uso de la Vicepresidencia para Asuntos Académicos e Investigacion . NO escriba bajo este renglon.

Codificacion: Fecha de codificacion:

Funcionario que proceso la solicitud: Fecha de envio a unidad:

'Copia de esta seccion sera remitida a la unidad de origen del curso después de procesada la solicitud en la Vicepresidencia
para Asuntos Académicos e Investigacion en la Administracion Central.

*Segtin establecido por la Junta Universitaria en la Certificacion Num. 8, 1986-87.

? Orden del curso segun programa de estudios autorizados.

* Debe coincidir con la descripcion del curso en el Prontuario del mismo.

> Debe coincidir con la descripcion del curso en el Prontuario del mismo.

% Debera consultarse a la Oficina del Registrador de la unidad para constatar sistemas permitidos.

"El Decano(a) de Asuntos Académicos sera responsable de procesar la inactivacion o eliminacion del mismo y de llevar a
cabo los arreglos pertinentes para asegurar que ningun estudiante se vea afectado por esta accion. Ademas, esta solicitud
debera venir acompaiada de la Solicitud de Inactivacion o Eliminacion de Cursos.

 Cuando aplique.



UniversityofPuertoRico
MayaguezCampus
College ofEngineering
Departmentof Electricaland ComputerEngineering
Graduate Programin ElectricalEngineering

CourseSyllabus
1. Generallnformation:

Alpha-numeric codification:INEL8495

CourseTitle:Advanced Topics In Electric Power Engineering: Power Engineering Analysis
Number of credits:3

ContactPeriod: Threehours oflecture perweek

2. CourseDescription:
English: Developmentof mathematical models forthe main componentsof the power
systembased on their properties andphysical aspects.

Spanish: Desarrollo de modelos matematicos para los componentes principales del sistema de
potencia a partir de las propiedades y comportamiento fisico de los mismos.

3. Pre/Co-requisitesand otherrequirements:
Prerequisites:
4. CourseObijectives:

Aftercompletingthecourse, thestudentsshould beable to understand the interaction between major
components of a power system and predict their behavior.

5. InstructionalStrategies:
[Jconference [Jdiscussion [—jcomputation [Jlaboratory

[Jseminarwith formalpresentation [~pseminarwithoutformalpresentation  ["Jworkshop
[Jartworkshop [TJpractice [Ttrip [fhesis [TJspecialproblems [Ttutoring

[ Jresearch [Jother, please specify:

6. Minimumor Required Resources Available:
Standardlecturingfacilities.

7. Coursetimeframe andthematicoutline
Outline ContactHours
Transmission Lines 9
Single Phase Transformers

Balanced Three Phase systems
Unbalanced Three Phase Systems
Symmetrical Components

Exams

Totalhours: (equivalentto contactperiod)

WO
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8. Grading System
DXQuantifiable (letters) [ ] Not Quantifiable
9. Evaluation Strategies

Quantity Percent
X] Exams 2 50
FinalExam 1 25
ShortQuizzes
OralReports
Monographies
Portfolio

DX Projects 25
[ Journals

[ lOther, specify:

)X

TOTAL: 100%
10.Bibliography:

Textbook:

(1) Degeneff, R.C.; Hesse, M.J.; Principles of Power Engineering Analysis; CRC; 2011.

Additional References:

(2) IEEE Transaction on Power Delivery.
http://ieeexplore.ieee.org/servlet/opac?punumber=61. [Available via IEEE Xplore,
UPRM General Library Databases]

(3) IEEE Transactions on Power Systems.
http://ieeexplore.ieee.org/serviet/opac?punumber=59. [Available via IEEE Xplore,
UPRM General Library Databases]

(4) Stojkovic, Z.; Computer-Aided Design in Power Engineering; Springer; 2012.
http://dx.doi.org/10.1007/978-3-642-30206-0. [Available via Springer eBooks, UPRM
General Library Databases]

(5) Panigrahi, B.K.; Abraham, A.; Das, S.; Computational Intelligence in Power
Engineering; Springer; 2010. http://dx.doi.org/10.1007/978-3-642-14013-6. [Available
via Springer eBooks, UPRM General Library Databases]

(6) Zelinka, 1.; Vasant, P.; Barsoum.; Power, Control and Optimization; Springer; 2013

11.According to Law51

Students will identify themselves with the Institution and the instructor of the course for purposes
of assessment (exams) accommodations. For more information please call the Student with
Disabilities Office which is part of the Dean of Students office (Office #4) at (787) 265-3862 or
(787) 832-4040 extensions 3250 or 3258 or by email at virgen.aponte@upr.edu.

Personwho prepared thisdescription and date ofpreparation:
Erick E. Aponte Bezares, Mar 2013



UNIVERSIDAD DE PUERTO RICO
ADMINISTRACION CENTRAL i
VICEPRESIDENCIA PARA ASUNTOS ACADEMICOS E INVESTIGACION

SOLICITUD DE REGISTRO Y CODIFICACION DE CURSOS

PARTE A

Unidad: Recinto Universitario de Mayagiiez Facultad: Ingenieria
Departamento:Ingenieria Eléctrica y de Computadoras Programa: Doctorado en Ingenieria Eléctrica
Certificacion de autorizacion del programa por: Junta de Sindicos Consejo de Educacion Superior
Fecha de solicitud: 8 de septiembre de 2005 Fecha de vigencia del curso: Agosto de 2006
Titulo completo en espafiol Temas avanzados en electronica de potencia
(Titulo abreviado a 26 espacios): Temas Avan. Elect Potencia
Titulo completo en inglés Advanced Topics in Power Electronics
(Titulo abreviado a 26 espacios): Adv Topics Power Elect
Materia principal del curso (en clave alfa): INEL
Nivel del curso (marque conuna X): X

012345 6789

Subgraduado Graduado
Curso de continuacion: ~ ____ Si _X No Numero de créditos: 1 a3 por semestre y maximo de 6 crs en total.

Codificacion alfanumérica sugerida: INEL 8496
Tipo de créditos: Fijo X Variable

Puede repetirse con crédito: X Si (méaximo de créditos___ 6 en total ) No

Horas semanales de:

la3 Conferencia Laboratorio Tutorias
Discusion Taller Investigacion
Seminario Internado Tesis o
Estudio Independiente Practica Supervisada Disertacion

Modalidad de educacion a distancia (si aplica):

Total de horas a reunirse por periodo lectivo: la3

Equivalencia en horas crédito para la tarea del profesor (carga académica):’ l1a3
Patron académico en que se ofrece el curso:

_ Semestre Trimestre Cuatrimestre Afo X  Otro: Demanda



Secuencia Curricular (C = Cuatrimestre; T = Trimestre; S = Semestre)’
Periodo: _S1 _S2 _ T1 _ T2__T3__ _Cl__C2__C3 _ C4__ Verano
Afo: Qe pne 30 g4 5% X Otro (especifique)  Ph.D.

Tipo de curso:
_ Requisito X Electivo _ Educacion Continua
___Temporero o Experimental (fecha de inactivacion: )

Posibilidad de equivalencia (en la unidad o en otras unidades del sistema):

Si X No

Cursos:

Unidad(es) que lo ofrece(n): Recinto Universitario de Mayagiiez
Numero de estudiantes por seccion: 1 Minimo 25 Maximo
(Conlleva cargos por laboratorios? _ Si X No
Descripcion en espafiol (que no exceda los 1,000 caracteres):* Estudio de temas selectos en electronica de potencia o areas relacionadas.

Descripcion en inglés (que no exceda los 1,000 caracteres):> Study of selected topics in power electronics or related fields.

Curso prerequisitos Cursos corequisitos

Permiso del Director

Requisitos especiales para tomar el curso (destrezas, conocimientos, permisos especiales, equipos, materiales, conocimientos del uso de

computadoras o programados especificos, otros): Depende de los tdpicos a discutirse

Equipo o instalaciones minimas requeridas: Depende de los topicos a discutirse

Sistema de calificacion:®

X Letra(A,B,C,D6F) Aprobado (S), No aprobado (NS)
Aprobado (p), No aprobado (NP) Aprobado (PS, PN, PB), No aprobado (NP)
Aprobado (P), Fracasado (F) Otro (Especifique: )

(Comprende contenido tematico de otros cursos?
S X No
Especifique:




.Se inactivara o eliminara algiin curso al crear éste?’

Si _ X No
Especifique:
Aprobacion a nivel de la unidad
Director(a) del Departamento: Fecha:
Decano(a) de la Facultad: Fecha:
Decano(a) de Estudios Graduados:® Fecha:
Decano(a) de Asuntos Académicos: Fecha:

Para uso de la Vicepresidencia para Asuntos Académicos e Investigacion . NO escriba bajo este renglon.

Codificacion: Fecha de codificacion:

Funcionario que proceso la solicitud: Fecha de envio a unidad:

'Copia de esta seccion sera remitida a la unidad de origen del curso después de procesada la solicitud en la Vicepresidencia
para Asuntos Académicos e Investigacion en la Administracion Central.

*Segtin establecido por la Junta Universitaria en la Certificacion Nam. 8, 1986-87.

* Orden del curso segun programa de estudios autorizados.

* Debe coincidir con la descripcion del curso en el Prontuario del mismo.

> Debe coincidir con la descripcion del curso en el Prontuario del mismo.

% Debera consultarse a la Oficina del Registrador de la unidad para constatar sistemas permitidos.

"El Decano(a) de Asuntos Académicos sera responsable de procesar la inactivacion o eliminacion del mismo y de llevar a
cabo los arreglos pertinentes para asegurar que ningun estudiante se vea afectado por esta accion. Ademas, esta solicitud
debera venir acompanada de la Solicitud de Inactivacion o Eliminacion de Cursos.

 Cuando aplique.



University of Puerto Rico
Mayagiiez Campus
College of Engineering
Department of Electrical and Computer Engineering
Graduate Program in Electrical Engineering

Course Svllabus

1. General Information:

Alpha-numeric codification: INEL 8496

Course Title: Advanced Topics in Power Electronics

Number of credits: 3

Contact Period: Three hours of lecture per week

2. Course Description:

English: Advanced analysis power semiconductor devices and circuits; design and
implementation of power converters and DSP controlled system with emphasis in
renewable energy, automotive, aerospace, and utility applications.

Spanish: Andlisis avanzado de semiconductores y circuitos de alta potencia; desino e
implementacion de convertidores de potencia y sistemas de control digital con énfasis en
aplicaciones de enerqgia renovable, automotriz, aeroespacial v uitilidades.

3. Pre/Co-requisites and other requirements:

4. Course Objectives:

After completing the course, the students should be able to design and implement advanced power
electronic circuits and systems.

5. Instructional Strategies:

DXconference [discussion [lcomputation [laboratory

[Iseminar with formal presentation [_keminar without formal presentation [_lworkshop
[Jart workshop [Jpractice [_ltrip [_lthesis [Ispecial problems [ ltutoring
[research [lother, please specify:

6. Minimum or Required Resources Available:

Standard lecturing facilities; the Power Electronics Laboratory.
7. Course time frame and thematic outline

Outline Contact Hours
Power semiconductor devices, circuit control, and applications 9
Power converter and inverter analysis and design 9
Wavelet inverters analysis and design 6
DSP control and implementation. 9
Renewable energy, automotive, aerospace, and utility 9
applications.

Exams 3
Total hours: (equivalent to contact period) 45



8. Grading System
DXQuantifiable (letters) [ ] Not Quantifiable
9. Evaluation Strategies

Quantity Percent
X] Exams 2 50
Final Exam 1 25
Short Quizzes
Oral Reports
Monographies
Portfolio

DX Projects 25
[ Journals

[ lOther, specify:

)X

TOTAL.: 100%
10. Bibliography:
Textbook:
(1) Baliga, B. J. Advanced High Voltage Power Device Concepts; 2012; Springer.
http://dx.doi.org/10.1007/978-1-4614-0269-5. [Available via Springer eBooks, UPRM
General Library Databases]

Additional References:

(2) Rashid, M. H.; Power Electronics Handbook; 3rd ed.; Butterworth-Heinemann
Publications; 2010. [Available at the Circulation Collection (TK7881.15 .P6733 2011),
UPRM General Library]

(3) Pressman, A.; Billings, K.; Taylor, M. Switching Power Supply Design; 3rd ed.;
McGraw-Hill; 2009.

(4) Wilamowski, B.; Power Electronics and Motor Drives; 2nd ed.; CRC Press; 2011.
http://dx.doi.org/10.1201/b10643. [Available via ElectricalENGINEERINGnetBASE,
UPRM General Library Databases]

(5) Liu, Y.; Power Electronic Packaging: Design, Assembly Process, Reliability and
Modeling; 1rst ed.; Springer. 2012. http://dx.doi.org/10.1007/978-1-4614-1053-9.
[Available via Springer eBooks, UPRM General Library Databases]

(6) Hart, D.; Power Electronics; 1st ed.; McGraw-Hill; 2010.

11. According to Law 51

Students will identify themselves with the Institution and the instructor of the course for purposes
of assessment (exams) accommodations. For more information please call the Student with
Disabilities Office which is part of the Dean of Students office (Office #4) at (787) 265-3862 or
(787) 832-4040 extensions 3250 or 3258 or by email at virgen.aponte@upr.edu.

Person who prepared this description and date of preparation:
Eduardo Ortiz, Mar 2013



UNIVERSIDAD DE PUERTO RICO
ADMINISTRACION CENTRAL i
VICEPRESIDENCIA PARA ASUNTOS ACADEMICOS E INVESTIGACION

SOLICITUD DE REGISTRO Y CODIFICACION DE CURSOS

PARTE A

Unidad: Recinto Universitario de Mayagiiez Facultad: Ingenieria
Departamento:Ingenieria Eléctrica y de Computadoras Programa: Doctorado en Ingenieria Eléctrica
Certificacion de autorizacion del programa por: Junta de Sindicos Consejo de Educacion Superior
Fecha de solicitud: 8 de septiembre de 2005 Fecha de vigencia del curso: Agosto de 2006
Titulo completo en espafiol Temas avanzados en sistemas de control
(Titulo abreviado a 26 espacios): Temas Avan. Sist Control
Titulo completo en inglés_Advanced Topics in Control Systems
(Titulo abreviado a 26 espacios): Adv Topics Control Syst
Materia principal del curso (en clave alfa): INEL
Nivel del curso (marque conuna X): X

012345 6789

Subgraduado Graduado
Curso de continuacion: ~ ____ Si _X No Numero de créditos: 1 a3 por semestre y maximo de 6 crs en total.

Codificacion alfanumérica sugerida: INEL 8595
Tipo de créditos: Fijo X Variable

Puede repetirse con crédito: X Si (méaximo de créditos___ 6 en total ) No

Horas semanales de:

la3 Conferencia Laboratorio Tutorias
Discusion Taller Investigacion
Seminario Internado Tesis o
Estudio Independiente Practica Supervisada Disertacion

Modalidad de educacion a distancia (si aplica):

Total de horas a reunirse por periodo lectivo: la3

Equivalencia en horas crédito para la tarea del profesor (carga académica):? l1a3
Patron académico en que se ofrece el curso:

_ Semestre Trimestre Cuatrimestre Afo X  Otro: Demanda



Secuencia Curricular (C = Cuatrimestre; T = Trimestre; S = Semestre)’
Periodo: _S1 _S2 _ T1 _ T2__T3__ _Cl__C2__C3 _ C4__ Verano
Afo: Qe pne 30 g4 5% X Otro (especifique)  Ph.D.

Tipo de curso:
_ Requisito X Electivo _ Educacion Continua
___Temporero o Experimental (fecha de inactivacion: )

Posibilidad de equivalencia (en la unidad o en otras unidades del sistema):

Si X No

Cursos:

Unidad(es) que lo ofrece(n): Recinto Universitario de Mayagiiez
Numero de estudiantes por seccion: 1 Minimo 25 Maximo
(Conlleva cargos por laboratorios? _ Si X No
Descripcion en espafiol (que no exceda los 1,000 caracteres):* Estudio de temas selectos en sistemas de control o 4reas relacionadas.

Descripcion en inglés (que no exceda los 1,000 caracteres):> Study of selected topics in control systems or related fields.

Curso prerequisitos Cursos corequisitos

Permiso del Director

Requisitos especiales para tomar el curso (destrezas, conocimientos, permisos especiales, equipos, materiales, conocimientos del uso de

computadoras o programados especificos, otros): Depende de los tdpicos a discutirse

Equipo o instalaciones minimas requeridas: Depende de los topicos a discutirse

Sistema de calificacion:®

X Letra(A,B,C,D6F) Aprobado (S), No aprobado (NS)
Aprobado (p), No aprobado (NP) Aprobado (PS, PN, PB), No aprobado (NP)
Aprobado (P), Fracasado (F) Otro (Especifique: )

(Comprende contenido tematico de otros cursos?
S X No
Especifique:




.Se inactivara o eliminara algiin curso al crear éste?’

Si _ X No
Especifique:
Aprobacion a nivel de la unidad
Director(a) del Departamento: Fecha:
Decano(a) de la Facultad: Fecha:
Decano(a) de Estudios Graduados:® Fecha:
Decano(a) de Asuntos Académicos: Fecha:

Para uso de la Vicepresidencia para Asuntos Académicos e Investigacion . NO escriba bajo este renglon.

Codificacion: Fecha de codificacion:

Funcionario que proceso la solicitud: Fecha de envio a unidad:

'Copia de esta seccion sera remitida a la unidad de origen del curso después de procesada la solicitud en la Vicepresidencia
para Asuntos Académicos e Investigacion en la Administracion Central.

*Segtin establecido por la Junta Universitaria en la Certificacion Nam. 8, 1986-87.

? Orden del curso segun programa de estudios autorizados.

* Debe coincidir con la descripcion del curso en el Prontuario del mismo.

> Debe coincidir con la descripcion del curso en el Prontuario del mismo.

% Debera consultarse a la Oficina del Registrador de la unidad para constatar sistemas permitidos.

"El Decano(a) de Asuntos Académicos sera responsable de procesar la inactivacion o eliminacion del mismo y de llevar a
cabo los arreglos pertinentes para asegurar que ningun estudiante se vea afectado por esta accion. Ademas, esta solicitud
debera venir acompaiada de la Solicitud de Inactivacion o Eliminacion de Cursos.

 Cuando aplique.



University of Puerto Rico
Mayagiiez Campus
College of Engineering
Department of Electrical and Computer Engineering
Graduate Program in Electrical Engineering

Course Svllabus

1. General Information:

Alpha-numeric codification: INEL 8595

Course Title: Advanced Topics in Control Systems: Adaptive Control

Number of credits: 3

Contact Period: Three hours of lecture per week

2. Course Description:

English: Advanced analysis and design of control systems using model reference adaptive control
in continuous and discrete time, Lyapunov and hyperstability techniques, adaptive observers, self-
tuning regulators, minimum variance and LQG control.

Spanish: Andlisis avanzado y disefio de sistemas de control usando control de modelo de referencia
adaptiva en tiempo continuo y discreto, técnicas de Lyapunov e hiperestabilidad, obsevadores
adaptivos, reguladores automodificables, variancia minima y control LQG.

3. Pre/Co-requisites and other requirements:

4. Course Objectives:

After completing the course, the students should be able to design and implement advanced control
systems.

5. Instructional Strategies:

Ddconference [ discussion [ Jcomputation [ Jlaboratory

[lseminar with formal presentation [_lseminar without formal presentation [_]workshop
[ lart workshop [ Jpractice [ ltrip [lhesis [ Ispecial problems [ ltutoring

[Iresearch [ lother, please specify:

6. Minimum or Required Resources Available:
Standard lecturing facilities; Control Systems Laboratory.
7. Course time frame and thematic outline

Outline Contact Hours
Model reference adaptive control in continuous and discrete time. 9
Lyapunov and hyperstability approaches, adaptive observers.

Design using pole zero assignments.
Self-tuning regulators

Minimum variance and LQG control.
Exams

Total hours: (equivalent to contact period) 45

Wl OO ©




8. Grading System
DXQuantifiable (letters) [ ] Not Quantifiable
9. Evaluation Strategies

Quantity Percent
X] Exams 2 50
Final Exam 1 25
Short Quizzes
Oral Reports
Monographies
Portfolio

DX Projects 25
[ Journals

[ lOther, specify:

)X

TOTAL.: 100%
10. Bibliography:

Textbook:

(1) Astrém, K.; Wittenmark , B.; Adaptive Control; 2nd ed.; Dover Publications; 2008.

Additional References:

(2) Sastry, S.; Bodson, M.; Adaptive Control: Stability, Convergence, and Robustness;
Dover Publications; 2011.

(3) Lavrestsky, E.; Wise, A. Robust and Adaptive Control with Aerospace Applications;
Springer; 2012.

(4) loaonnou, P.; Sun, J.; Robust Adaptive Control; Dover Publications; 2012.

(5) Landau, I.; Lozano, R.; M'Saad, M.; Karimi A.; Adaptive Control: Algorithm, Analysis,
and Applications; Springer; 2011. http://dx.doi.org/10.1007/978-0-85729-664-1.
[Available via Springer eBooks, UPRM General Library Databases]

(6) Astolfi, A.; Karagiannis, D.; Ortega, R.; Nonlinear and Adaptive Control with
Applications; Springer; 2008. http://dx.doi.org/10.1007/978-1-84800-066-7. [Available
via Sprinaer eBooks. UPRM General Librarv Databasesl

11. According to Law 51

Students will identify themselves with the Institution and the instructor of the course for purposes
of assessment (exams) accommodations. For more information please call the Student with
Disabilities Office which is part of the Dean of Students office (Office #4) at (787) 265-3862 or
(787) 832-4040 extensions 3250 or 3258 or by email at virgen.aponte@upr.edu.

Person who prepared this description and date of preparation:
Eduardo Ortiz, October 2013



UNIVERSIDAD DE PUERTO RICO
ADMINISTRACION CENTRAL i
VICEPRESIDENCIA PARA ASUNTOS ACADEMICOS E INVESTIGACION

SOLICITUD DE REGISTRO Y CODIFICACION DE CURSOS

PARTE A

Unidad: Recinto Universitario de Mayagiiez Facultad: Ingenieria
Departamento:Ingenieria Eléctrica y de Computadoras Programa: Doctorado en Ingenieria Eléctrica
Certificacion de autorizacion del programa por: Junta de Sindicos Consejo de Educacion Superior
Fecha de solicitud: 8 de septiembre de 2005 Fecha de vigencia del curso: Agosto de 2006
Titulo completo en espafiol Temas avanzados
(Titulo abreviado a 26 espacios): Temas Avanzados
Titulo completo en inglés Advanced Topics
(Titulo abreviado a 26 espacios): Advanced Topics
Materia principal del curso (en clave alfa): INEL
Nivel del curso (marque conuna X): X

012345 6789

Subgraduado Graduado
Curso de continuacion: ~ ____ Si _X No Numero de créditos: 1 a3 por semestre y maximo de 6 crs en total.

Codificacion alfanumérica sugerida: INEL 8995
Tipo de créditos: Fijo X Variable

Puede repetirse con crédito: X Si (méaximo de créditos___ 6 en total ) No

Horas semanales de:

la3 Conferencia Laboratorio Tutorias
Discusion Taller Investigacion
Seminario Internado Tesis o
Estudio Independiente Practica Supervisada Disertacion

Modalidad de educacion a distancia (si aplica):

Total de horas a reunirse por periodo lectivo: la3

Equivalencia en horas crédito para la tarea del profesor (carga académica):’ l1a3
Patron académico en que se ofrece el curso:

_ Semestre Trimestre Cuatrimestre Afo X  Otro: Demanda



Secuencia Curricular (C = Cuatrimestre; T = Trimestre; S = Semestre)®
Periodo: _S1 _S2 _ T1 _ T2__T3__ _Cl__C2__C3 _ C4__ Verano
Afo: Qe pne 30 g4 5% X Otro (especifique)  Ph.D.

Tipo de curso:
_ Requisito X Electivo _ Educacion Continua
___Temporero o Experimental (fecha de inactivacion: )

Posibilidad de equivalencia (en la unidad o en otras unidades del sistema):

Si X No

Cursos:

Unidad(es) que lo ofrece(n): Recinto Universitario de Mayagiiez
Numero de estudiantes por seccion: 1 Minimo 25 Maximo
(Conlleva cargos por laboratorios? _ Si X No
Descripcion en espafiol (que no exceda los 1,000 caracteres):* Estudio de temas selectos en ingenieria eléctrica o areas relacionadas.

Descripcion en inglés (que no exceda los 1,000 caracteres):® Study of selected topics in electrical engineering or related areas.

Curso prerequisitos Cursos corequisitos

Permiso del Director

Requisitos especiales para tomar el curso (destrezas, conocimientos, permisos especiales, equipos, materiales, conocimientos del uso de

computadoras o programados especificos, otros): Depende de los tdpicos a discutirse

Equipo o instalaciones minimas requeridas: Depende de los topicos a discutirse

Sistema de calificacion:®

X Letra(A,B,C,D6F) Aprobado (S), No aprobado (NS)
Aprobado (p), No aprobado (NP) Aprobado (PS, PN, PB), No aprobado (NP)
Aprobado (P), Fracasado (F) Otro (Especifique: )

(Comprende contenido tematico de otros cursos?
S X No
Especifique:




.Se inactivara o eliminara algiin curso al crear éste?’

Si _ X No
Especifique:
Aprobacion a nivel de la unidad
Director(a) del Departamento: Fecha:
Decano(a) de la Facultad: Fecha:
Decano(a) de Estudios Graduados:® Fecha:
Decano(a) de Asuntos Académicos: Fecha:

Para uso de la Vicepresidencia para Asuntos Académicos e Investigacion . NO escriba bajo este renglon.

Codificacion: Fecha de codificacion:

Funcionario que proceso la solicitud: Fecha de envio a unidad:

'Copia de esta seccion sera remitida a la unidad de origen del curso después de procesada la solicitud en la Vicepresidencia
para Asuntos Académicos e Investigacion en la Administracion Central.

*Segtin establecido por la Junta Universitaria en la Certificacion Num. 8, 1986-87.

? Orden del curso segun programa de estudios autorizados.

* Debe coincidir con la descripcion del curso en el Prontuario del mismo.

> Debe coincidir con la descripcion del curso en el Prontuario del mismo.

% Debera consultarse a la Oficina del Registrador de la unidad para constatar sistemas permitidos.

"El Decano(a) de Asuntos Académicos sera responsable de procesar la inactivacion o eliminacion del mismo y de llevar a
cabo los arreglos pertinentes para asegurar que ningun estudiante se vea afectado por esta accion. Ademas, esta solicitud
debera venir acompaiada de la Solicitud de Inactivacion o Eliminacion de Cursos.

 Cuando aplique.



University of Puerto Rico
Mayagliez Campus
College of Engineering
Department of Electrical and Computer Engineering
Bachellor of Science in Electrical Engineering

Course Syllabus

1. General Information:
Alpha-numeric codification: INEL 8995
Course Title: ADVANCED TOPICS
Number of credits: 3
Contact Period: 3 hours of lecture per week

2. Course Description:

English: Advance Topics and Research Works In Electrical Engineering Or Related Fileds. Open to
Doctoral Students and Outstanding Electrical Engineering Students.

Spanish: Temas Avanzados y Trabajos de Investigacion de Ingenieria Eléctrica y Ramas Afines. Abierto a
estudiantes doctorales y a estudiantes sobresalientes de Ingenieria Eléctrica.

3. Pre/Co-requisites and other requirements:

4. Course Objectives:

Students will compare and contrast the theoretical aspects of electrical engineering with the real world practice. They
will apply the fundamental concepts taught in the classroom and recognize their value in real practice. Students will
experience and be exposed to advance topics and state-of-the-art research works on electrical engineering.

5. Instructional Strategies:

Xconference [Xldiscussion [Xlcomputation [Jlaboratory

Xlseminar with formal presentation [_]seminar without formal presentation [_Jworkshop
[Cart workshop [[practice [trip [thesis Xspecial problems [Jtutoring

[research [Jother, please specify:
6. Minimum or Required Resources Available:

Materials, equipment, and physical facilities needed to fulfill the course objectives.

7. Course time frame and thematic outline

Outline Contact Hours
Varies with assignment 15-45
Total hours: (equivalent to contact period) 15-45

8. Grading System
XQuantifiable (letters) [] Not Quantifiable
9. Evaluation Strategies

Quantity Percent
X Exams varies 40
[ | Final Exam
[ 1 Short Quizzes
[ ]Oral Reports
[ 1 Monographies
[ 1 Portfolio
X Projects varies 20
[ [Journals
X Other, specify: Reports varies 40

TOTAL: 100%

(Suggested): The faculty member teaching the course will provide the student with the evaluation strategy he/she will
be using throughout the semester. This will be done within the first week of classes.



10. Bibliography:

1. Selected articles from various databases available online the UPRM General Library.
http://www.uprm.edu/library

2. IEEE Xplore. http://ieeexplore.ieee.org (Electronic Publications of the IEEE)

3. ScienceDirect. http://www.sciencedirect.org

(Additional references are determined by the faculty member teaching the course.)

11. According to Law 51

Students will identify themselves with the Institution and the instructor of the course for
purposes of assessment (exams) accommodations. For more information please call the Student
with Disabilities Office which is part of the Dean of Students office (Office #4) at (787) 265-
3862 or (787) 832-4040 extensions 3250 or 3258 or by email at virgen.aponte@upr.edu.

Person(s) who prepared this description and date of preparation: Eduardo I. Ortiz-Rivera, June 15, 2013
Revision: Eduardo I. Ortiz-Rivera, October 11, 2013



UNIVERSIDAD DE PUERTO RICO
ADMINISTRACION CENTRAL i
VICEPRESIDENCIA PARA ASUNTOS ACADEMICOS E INVESTIGACION

SOLICITUD DE REGISTRO Y CODIFICACION DE CURSOS

PARTE A
Unidad: Recinto Universitario de Mayagiiez Facultad: Ingenieria
Departamento:Ingenieria Eléctrica y de Computadoras Programa: Doctorado en Ingenieria Eléctrica
Certificacion de autorizacion del programa por: Junta de Sindicos Consejo de Educacion Superior
Fecha de solicitud: 8 de septiembre de 2005 Fecha de vigencia del curso: Agosto de 2006
Titulo completo en espafiol: Estudio Independiente

(Titulo abreviado a 26 espacios):_ Estudio Independiente

Titulo completo en inglés: Independent Study

(Titulo abreviado a 26 espacios):__Independent Study

Materia principal del curso (en clave alfa): INEL
Nivel del curso (marque conuna X): X
012345 6789
Subgraduado Graduado
Curso de continuacion: Si X No Numero de créditos: 1 a 3 por semestre.

Codificacion alfanumérica sugerida: INEL 8997
Tipo de créditos: Fijo X Variable

Puede repetirse con crédito: X Si (méaximo de créditos__ 3 en total ) No

Horas semanales de:

Conferencia Laboratorio Tutorias
Discusion Taller Investigacion
Seminario Internado Tesis o

1 a3 Estudio Independiente Practica Supervisada Disertacion

Modalidad de educacion a distancia (si aplica):

Total de horas a reunirse por periodo lectivo: la3

Equivalencia en horas crédito para la tarea del profesor (carga académica):? l1a3
Patron académico en que se ofrece el curso:

_ Semestre Trimestre Cuatrimestre Afo X  Otro: Demanda



Secuencia Curricular (C = Cuatrimestre; T = Trimestre; S = Semestre)’
Periodo: _S1 _S2 _ T1 _ T2__T3__ _Cl__C2__C3 _ C4__ Verano
Afo: Qe pne 30 g4 5% X Otro (especifique)  Ph.D.

Tipo de curso:
_ Requisito X Electivo _ Educacion Continua
___Temporero o Experimental (fecha de inactivacion: )

Posibilidad de equivalencia (en la unidad o en otras unidades del sistema):

Si X No

Cursos:

Unidad(es) que lo ofrece(n): Recinto Universitario de Mayagiiez
Numero de estudiantes por seccion: 1 Minimo 25 Maximo
(Conlleva cargos por laboratorios? _ Si X No
Descripcion en espaiiol (que no exceda los 1,000 caracteres):* Investigacion independiente en ingenieria eléctrica y areas afines.

Descripcion en inglés (que no exceda los 1,000 caracteres):® Individual student research in electrical engineering and related fields.

Curso prerequisitos Cursos corequisitos

Permiso del Director

Requisitos especiales para tomar el curso (destrezas, conocimientos, permisos especiales, equipos, materiales, conocimientos del uso de

computadoras o programados especificos, otros): Depende de los tdpicos a investigar

Equipo o instalaciones minimas requeridas: Depende de los tdpicos a investigar

Sistema de calificacion:®

X Letra(A,B,C,D6F) Aprobado (S), No aprobado (NS)
Aprobado (p), No aprobado (NP) Aprobado (PS, PN, PB), No aprobado (NP)
Aprobado (P), Fracasado (F) Otro (Especifique: )

(Comprende contenido tematico de otros cursos?
S X No
Especifique:




.Se inactivara o eliminara algiin curso al crear éste?’

Si _ X No
Especifique:
Aprobacion a nivel de la unidad
Director(a) del Departamento: Fecha:
Decano(a) de la Facultad: Fecha:
Decano(a) de Estudios Graduados:® Fecha:
Decano(a) de Asuntos Académicos: Fecha:

Para uso de la Vicepresidencia para Asuntos Académicos e Investigacion . NO escriba bajo este renglon.

Codificacion: Fecha de codificacion:

Funcionario que proceso la solicitud: Fecha de envio a unidad:

'Copia de esta seccion sera remitida a la unidad de origen del curso después de procesada la solicitud en la Vicepresidencia
para Asuntos Académicos e Investigacion en la Administracion Central.

*Segtin establecido por la Junta Universitaria en la Certificacion Num. 8, 1986-87.

? Orden del curso segun programa de estudios autorizados.

* Debe coincidir con la descripcion del curso en el Prontuario del mismo.

> Debe coincidir con la descripcion del curso en el Prontuario del mismo.

% Debera consultarse a la Oficina del Registrador de la unidad para constatar sistemas permitidos.

"El Decano(a) de Asuntos Académicos sera responsable de procesar la inactivacion o eliminacion del mismo y de llevar a
cabo los arreglos pertinentes para asegurar que ningun estudiante se vea afectado por esta accion. Ademas, esta solicitud
debera venir acompaiiada de la Solicitud de Inactivacion o Eliminacion de Cursos.

 Cuando aplique.



University of Puerto Rico
Mayagiiez Campus
College of Engineering
Department of Electrical and Computer Engineering
Graduate Program in Electrical Engineering

Course Svllabus

1. General Information:
Alpha-numeric codification: INEL 8997
Course Title: INDEPENDENT STUDY
Number of credits: 3
Contact Period: Independent studies

2. Course Description:

English: Individualized study advance projects in electrical engineering and/or related areas
under supervision of a member of the faculty. The student develops a plan including faculty
consultation, learning objectives, progress, and evaluation.

Spanish: Estudios avanzados individualizados en ingenieria eléctrica y/o areas relacionadas
bajo la supervisién de un miembro de la facultad. El estudiante desarrollara un plan que incluird
consultas con la facultad, objetivos de aprendizaje, progreso, y evaluacion.

3. Pre/Co-requisites and other requirements:

4. Course Objectives:
Evaluate the state of the art and identify gaps in the current state of knowledge in a particular topic
in Electrical Engineering. Select and construct a well-organized bibliography on specific Electrical
Engineering topics using library resources and the internet.

5. Instructional Strategies:

Xconference [ ]discussion [Xcomputation [ ]laboratory

[ Jseminar with formal presentation [ _Jeminar without formal presentation [_Jworkshop
[ Jart workshop [ Joractice [ Jtrip [ khesis [ Jspecial problems [ Jtutoring

[ lresearch [Xother, please specify: Independent studies
6. Minimum or Required Resources Available:
Campus library. Other resources dependent on the particular topics being studied.
7. Course time frame and thematic outline
Dependent on the particular topics being studied



8. Grading System
XQuantifiable (letters) [ | Not Quantifiable
9. Evaluation Strategies
(Suggested): The faculty member teaching the course will provide the student with the evaluation strategy.

Quantity Percent

X] Exams TBD 0-100
X] Final Exam TBD 0-100
[ ] Short Quizzes
XOral Reports TBD 0-100
[ ] Monographies
[] Portfolio
X Projects TBD 0-100
[ Journals
XHomework TBD 0-100
XOther, specify: Papers review| TBD 0-100

TOTAL.: 100%

10. Bibliography:
1. Selected articles from various databases available online the UPRM General Library.
http://www.uprm.edu/library
2. IEEE Xplore. http://ieeexplore.ieee.org (Electronic Publications of the IEEE)
3. ScienceDirect. http://www.sciencedirect.org
(Additional references are determined by the faculty member teaching the course.)

11. According to Law 51

Students will identify themselves with the Institution and the instructor of the course for purposes
of assessment (exams) accommodations. For more information please call the Student with
Disabilities Office which is part of the Dean of Students office (Office #4) at (787) 265-3862 or
(787) 832-4040 extensions 3250 or 3258 or by email at virgen.aponte@upr.edu.

Person who prepared this description and date of preparation:
Eduardo 1. Ortiz-Rivera, November 24, 2013



UNIVERSIDAD DE PUERTO RICO
ADMINISTRACION CENTRAL i
VICEPRESIDENCIA PARA ASUNTOS ACADEMICOS E INVESTIGACION

SOLICITUD DE REGISTRO Y CODIFICACION DE CURSOS

PARTE A

Unidad: Recinto Universitario de Mayagiiez Facultad: Ingenieria
Departamento:Ingenieria Eléctrica y de Computadoras Programa: Doctorado en Ingenieria Eléctrica
Certificacion de autorizacion del programa por: Junta de Sindicos Consejo de Educacion Superior
Fecha de solicitud: 8 de septiembre de 2005 Fecha de vigencia del curso: Agosto de 2006
Titulo completo en espafol; Seminario Doctoral
(Titulo abreviado a 26 espacios):_Seminario Doctoral
Titulo completo en inglés Doctoral Seminar
(Titulo abreviado a 26 espacios):_Doctoral Seminar
Materia principal del curso (en clave alfa): INEL
Nivel del curso (marque conuna X): X

012345 6789

Subgraduado Graduado
Curso de continuaciéon:  Si ~ X No Numero de créditos: 0a 1 crédito por semestre y maximo de 1 crédito en total.

Codificacion alfanumérica sugerida: INEL 8998
Tipo de créditos: Fijo X Variable

Puede repetirse con crédito: X Si (méaximo de créditos___ 1 en total ) No

Horas semanales de:

Conferencia Laboratorio Tutorias

Discusion Taller Investigacion
1 Seminario Internado Tesis o

Estudio Independiente Practica Supervisada Disertacion

Modalidad de educacion a distancia (si aplica):

Total de horas a reunirse por periodo lectivo: 1

Equivalencia en horas crédito para la tarea del profesor (carga académica):? l1a3
Patron académico en que se ofrece el curso:

_ Semestre Trimestre Cuatrimestre Afo X  Otro: Demanda



Secuencia Curricular (C = Cuatrimestre; T = Trimestre; S = Semestre)’
Periodo: _S1 _S2 _ T1 _ T2__T3__ _Cl__C2__C3 _ C4__ Verano
Afo: Qe pne 30 g4 5% X Otro (especifique)  Ph.D.

Tipo de curso:
_ X Requisito _ Electivo _ Educacion Continua
___Temporero o Experimental (fecha de inactivacion: )

Posibilidad de equivalencia (en la unidad o en otras unidades del sistema):

Si X No

Cursos:

Unidad(es) que lo ofrece(n): Recinto Universitario de Mayagiiez
Numero de estudiantes por seccion: 1 Minimo 25 Maximo
(Conlleva cargos por laboratorios? Si X No

Descripcion en espaiol (que no exceda los 1,000 caracteres):* Presentaciones orales sobre temas de investigacion en ingenieria eléctrica..

Descripcion en inglés (que no exceda los 1,000 caracteres):* Oral presentations in research topics in electrical engineering.

Curso prerequisitos Cursos corequisitos

Permiso del director

Requisitos especiales para tomar el curso (destrezas, conocimientos, permisos especiales, equipos, materiales, conocimientos del uso de

computadoras o programados especificos, otros): Ser estudiante regular del programa doctoral

Equipo o instalaciones minimas requeridas: Sala para reuniones_con equipo audiovisual

Sistema de calificacion:®

X Letra(A,B,C,D6F) Aprobado (S), No aprobado (NS)
Aprobado (p), No aprobado (NP) Aprobado (PS, PN, PB), No aprobado (NP)
Aprobado (P), Fracasado (F) Otro (Especifique: )

(Comprende contenido tematico de otros cursos?
Si X _No
Especifique:




.Se inactivara o eliminara algiin curso al crear éste?’

Si _ X No
Especifique:
Aprobacion a nivel de la unidad
Director(a) del Departamento: Fecha:
Decano(a) de la Facultad: Fecha:
Decano(a) de Estudios Graduados:® Fecha:
Decano(a) de Asuntos Académicos: Fecha:

Para uso de la Vicepresidencia para Asuntos Académicos e Investigacion . NO escriba bajo este renglon.

Codificacion: Fecha de codificacion:

Funcionario que proceso la solicitud: Fecha de envio a unidad:

'Copia de esta seccion sera remitida a la unidad de origen del curso después de procesada la solicitud en la Vicepresidencia
para Asuntos Académicos e Investigacion en la Administracion Central.

*Segtin establecido por la Junta Universitaria en la Certificacion Num. 8, 1986-87.

? Orden del curso segun programa de estudios autorizados.

* Debe coincidir con la descripcion del curso en el Prontuario del mismo.

> Debe coincidir con la descripcion del curso en el Prontuario del mismo.

% Debera consultarse a la Oficina del Registrador de la unidad para constatar sistemas permitidos.

"El Decano(a) de Asuntos Académicos sera responsable de procesar la inactivacion o eliminacion del mismo y de llevar a
cabo los arreglos pertinentes para asegurar que ningun estudiante se vea afectado por esta accion. Ademas, esta solicitud
debera venir acompaiada de la Solicitud de Inactivacion o Eliminacion de Cursos.

 Cuando aplique.



University of Puerto Rico
Mayagliez Campus
College of Engineering
Department of Electrical and Computer Engineering
Bachellor of Science in Electrical Engineering

Course Syllabus

1. General Information:
Alpha-numeric codification: INEL 8998
Course Title: DOCTORAL SEMINAR
Number of credits: Zero to One Credit hours
Contact Period: 1 hour of lecture per week

2. Course Description:
English: Study and dissemination of current research topics in electrical engineering and related areas.
Forum to provide professional and academic advice to students participating in the doctoral program.
Spanish: Estudio y diseminacion de topicos actualizados de investigacidn en ingenieria eléctrica y areas
afines. Foro para proveer orientacion profesional y académica a los estudiantes participantes en el
programa doctoral.

3. Pre/Co-requisites and other requirements:

4. Course Objectives:

Expose students to a wide range of research activities in electrical engineering. Improve communication
skills. Provide orientation about professional and academic careers in electrical engineering. Provide
orientation to students about the process of proposal preparation and research funding. Discuss ethical
issues in research, publications and intellectual property. Provide orientation about the doctoral program:
academic progress, qualifying exam, comprehensive exam, proposal and thesis preparation, and research
expectations. Train the student to conduct research in electrical engineering.

5. Instructional Strategies:
[Cconference [Jdiscussion [Jcomputation [Jlaboratory

Xlseminar with formal presentation [X]seminar without formal presentation [_Jworkshop
[Cart workshop [[Jpractice [trip [thesis [[Ispecial problems [Jtutoring

[research [Jother, please specify:

6. Minimum or Required Resources Available:

Materials, equipment, and physical facilities needed to fulfill the course objectives.
7. Course time frame and thematic outline

Outline Contact Hours
Topics vary with faculty interests but examples of topics might include:

How to give effective oral presentations. 2
Proposal preparation. 2
Thesis preparation. 2
How to present and publish your research work. 2
Academic careers in electrical engineering. 2
How to use electronic resources and the WEB to conduct literature 2
searches.

How to conduct research. 1
Requirements for the doctoral program: Qualifying exam, Comprehensive 1
exam

Academic Progress 1
Total hours: (equivalent to contact period) 15




8. Grading System
X Quantifiable (letters) [] Not Quantifiable
9. Evaluation Strategies

Quantity Percent
[ Exams
[] Final Exam
[] Short Quizzes
XlOral Reports varies 40
[ 1 Monographies
[] Portfolio
X Projects varies 20
[JJournals
XOther, specify: Reports varies 40

TOTAL: 100%

(Suggested): The faculty member teaching the course will provide the student with the evaluation strategy he/she will
be using throughout the semester. This will be done within the first week of classes.

10. Bibliography:

Textbook:

(1) Blaxter, L.; Hughes, C.; Tight, M.; How to Research; Open University Press, 4th ed.;
2010.

(2) Davis, G. B.; Parker, C. A.; Straub, D. W.; Writing the Doctoral Dissertation: A
Systematic Approach, Barron’s Educational Series, 3rd ed., 2012.

(3) Gustavii, B.; How to Prepare a Scientific Doctoral Dissertation Based on Research
Articles; Cambridge University Press; 2012.

(4) UPRM-Redaccion de Tesis. http://grad.uprm.edu/oeg/RecursosDocumentos/#reda

(Additional references are determined by the faculty member teaching the course. The
UPRM’s library offers several online databases for the use of the faculty and students.
http://www.uprm.edu/library)

IEEE Xplore. http://ieeexplore.ieee.org (Electronic Publications of the IEEE)

ScienceDirect. http://www.sciencedirect.org

Annual Reviews [Available online via Annual Reviews, UPRM General Library]

ProQuest Dissertations & Theses Database [Available online via ProQuest, UPRM

General Library]

(Additional references are determined by the faculty member teaching the course.)

11. According to Law 51
Students will identify themselves with the Institution and the instructor of the course for
purposes of assessment (exams) accommodations. For more information please call the Student
with Disabilities Office which is part of the Dean of Students office (Office #4) at (787) 265-
3862 or (787) 832-4040 extensions 3250 or 3258 or by email at virgen.aponte@upr.edu.

Person(s) who prepared this description and date of preparation: Eduardo I. Ortiz-Rivera, August 21, 2013



UNIVERSIDAD DE PUERTO RICO
ADMINISTRACION CENTRAL i
VICEPRESIDENCIA PARA ASUNTOS ACADEMICOS E INVESTIGACION

SOLICITUD DE REGISTRO Y CODIFICACION DE CURSOS

PARTE A

Unidad: Recinto Universitario de Mayagiiez Facultad: Ingenieria
Departamento:Ingenieria Eléctrica y de Computadoras Programa: Doctorado en Ingenieria Eléctrica
Certificacion de autorizacion del programa por: Junta de Sindicos Consejo de Educacion Superior
Fecha de solicitud: 8 de septiembre de 2005 Fecha de vigencia del curso: Agosto de 2006
Titulo completo en espafol; Disertacion Doctoral
(Titulo abreviado a 26 espacios):__ Disertacion Doctoral
Titulo completo en inglés Doctoral Dissertation
(Titulo abreviado a 26 espacios):__Doctoral Dissertation
Materia principal del curso (en clave alfa): INEL
Nivel del curso (marque conuna X): X

012345 6789

Subgraduado Graduado
Curso de continuacion: _Si ~ X No Numero de créditos: 0 a 12 por semestre y maximo de 12 crs en total.

Codificacion alfanumérica sugerida: INEL 8999
Tipo de créditos: Fijo X Variable

Puede repetirse con crédito: X Si (méaximo de créditos__ 12 en total ) No

Horas semanales de:

Conferencia Laboratorio Tutorias
Discusion Taller Investigacion
Seminario Internado Tesis o
Estudio Independiente Practica Supervisada 0a 12 Disertacion

Modalidad de educacion a distancia (si aplica):

Total de horas a reunirse por periodo lectivo: N/A

Equivalencia en horas crédito para la tarea del profesor (carga académica):? l1a3
Patron académico en que se ofrece el curso:

_ Semestre Trimestre Cuatrimestre Afo X  Otro: Demanda



Secuencia Curricular (C = Cuatrimestre; T = Trimestre; S = Semestre)’
Periodo: _S1 _S2 _ T1 _ T2__T3__ _Cl__C2__C3 _ C4__ Verano
Afo: Qe pne 30 g4 5% X Otro (especifique)  Ph.D.
Tipo de curso:
_ X Requisito _ Electivo _ Educacion Continua
___Temporero o Experimental (fecha de inactivacion: )
Posibilidad de equivalencia (en la unidad o en otras unidades del sistema):
_Si X No
Cursos:
Unidad(es) que lo ofrece(n): Recinto Universitario de Mayagiiez
Numero de estudiantes por seccion: 1 Minimo N/A  Méximo
(Conlleva cargos por laboratorios? _ Si X No
Descripcion en espafiol (que no exceda los 1,000 caracteres):* Desarrollo, preparacion y defensa de una disertacion basada en un proyecto
de investigacion original en ingenieria eléctrica que constituya un adelanto en el area de especializacion.

Descripcion en inglés (que no exceda los 1,000 caracteres):’> Development, preparation, and defense of a dissertation based on an original
research project in electrical engineering that represents a significant contribution in the area of specialization.

Curso prerequisitos Cursos corequisitos

Aprobacion del examen calificador del programa doctoral.

Requisitos especiales para tomar el curso (destrezas, conocimientos, permisos especiales, equipos, materiales, conocimientos del uso de

computadoras o programados especificos, otros): Haber aprobado el examen calificador del programa
doctoral
Equipo o instalaciones minimas requeridas: Depende del trabajo a realizarse

Sistema de calificacion:®

_ Letra(A,B,C,DO6F) __ Aprobado (S), No aprobado (NS)
_ X Aprobado (p), No aprobado (NP) __ Aprobado (PS, PN, PB), No aprobado (NP)
__ Aprobado (P), Fracasado (F) __ Otro (Especifique: )
(Comprende contenido teméatico de otros cursos?
Si _ X No

Especifique:




.Se inactivara o eliminara algin curso al crear éste?’

Si _ X No
Especifique:
Aprobacion a nivel de la unidad
Director(a) del Departamento: Fecha:
Decano(a) de la Facultad: Fecha:
Decano(a) de Estudios Graduados:® Fecha:
Decano(a) de Asuntos Académicos: Fecha:

Para uso de la Vicepresidencia para Asuntos Académicos e Investigacion . NO escriba bajo este renglon.

Codificacion: Fecha de codificacion:

Funcionario que proceso la solicitud: Fecha de envio a unidad:

'Copia de esta seccion sera remitida a la unidad de origen del curso después de procesada la solicitud en la Vicepresidencia
para Asuntos Académicos e Investigacion en la Administracion Central.

*Segtin establecido por la Junta Universitaria en la Certificacion Num. 8, 1986-87.

? Orden del curso segun programa de estudios autorizados.

* Debe coincidir con la descripcion del curso en el Prontuario del mismo.

> Debe coincidir con la descripcion del curso en el Prontuario del mismo.

% Debera consultarse a la Oficina del Registrador de la unidad para constatar sistemas permitidos.

"El Decano(a) de Asuntos Académicos sera responsable de procesar la inactivacion o eliminacion del mismo y de llevar a
cabo los arreglos pertinentes para asegurar que ningun estudiante se vea afectado por esta accion. Ademas, esta solicitud
debera venir acompanada de la Solicitud de Inactivacion o Eliminacion de Cursos.

 Cuando aplique.



University of Puerto Rico
Mayagliez Campus
College of Engineering
Department of Electrical and Computer Engineering
Ph.D. in Electrical Engineering

Course Syllabus

1. General Information:

Alpha-numeric codification: INEL 8999

Course Title: DOCTORAL DISSETATION

Number of credits: Zero to twelve credit hours.

Contact Period: Variable (based on the amount of enrolled academic credits)
2. Course Description:
English: Development, preparation and defense of a dissertation based on an original
research project which represents a significant contribution to the state of knowledge in
Electrical Engineering.
Spanish: Desarrollo, preparacién y defensa de una disertaciéon basada en un proyecto de
investigacion original que representa una contribucion significativa al conocimiento en
Ingenieria Eléctrica.
3. Pre/Co-requisites and other requirements:

4. Course Objectives:

To develop a dissertation that represents a novel and significant contribution to the state
knowledge in Electrical Engineering. To present a report documenting the findings of the
research.

5. Instructional Strategies:
[Cconference [Jdiscussion [Jcomputation []laboratory

[CIseminar with formal presentation [Jseminar without formal presentation [_Jworkshop
[Cart workshop [Jpractice [Jtrip Xthesis [“Ispecial problems [Jtutoring

Xresearch [Jother, please specify:

6. Minimum or Required Resources Available:

Materials, equipment, and physical facilities needed to fulfill the course objectives.

7. Course time frame and thematic outline

This is not a lecture based course. Students will meet with faculty advisor and faculty in their
graduate committee as needed to advance the research project. Note that the contact hours will
vary depending on the enrolled credit hours (i.e. 1 credit is equivalent to 15 contact hours).

Outline Contact Hours
Dissertation research topics vary with faculty and student interests. Varies
Total hours: (equivalent to contact period) Varies

8. Grading System
X Quantifiable (letters) [[] Not Quantifiable
9. Evaluation Strategies

Quantity Percent
<] Exams 1 15
X Final Exam 1 15
[] Short Quizzes
[ ]Oral Reports
X Research Reports 1 10
[ 1 Portfolio
[ Projects
XJournals 3 60
[ 1Other, specify:

TOTAL: 100%




10. Bibliography:

References:

(1) Levin, P.; Excellent Dissertations!; Student-friendly Guides. 2nd ed.; McGraw-Hill.
2011. [Available via EBSCO eBooks, UPRM General Library Databases]

(2) Gustavii, B.; How to Prepare a Scientific Doctoral Dissertation Based on Research
Articles; Cambridge University Press; 2012.B. Gustavii, How to Prepare a Scientific
Doctoral Dissertation Based on Research Articles, Cambridge University Press, 2012

(3) Blaxter, L.; Hughes, C.; Tight, M.; How to Research; Open University Press, 4th ed.;
2010.

(4) Davis, G. B.; Parker, C. A.; Straub, D. W.; Writing the Doctoral Dissertation: A
Systematic Approach, Barron’s Educational Series, 3rd ed., 2012.

(5) UPRM-Redaccion de Tesis. http://grad.uprm.edu/oeg/RecursosDocumentos/#reda

(Additional references are determined by the faculty member teaching the course. The
UPRM’s library offers several online databases for the use of the faculty and students.
http://lwww.uprm.edu/library)

IEEE Xplore. http://ieeexplore.ieee.org (Electronic Publications of the IEEE)

ScienceDirect. http://www.sciencedirect.org

Annual Reviews [Available online via Annual Reviews, UPRM General Library]

ProQuest Dissertations & Theses Database [Available online via ProQuest, UPRM

General Library]

11. According to Law 51
Students will identify themselves with the Institution and the instructor of the course for
purposes of assessment (exams) accommodations. For more information please call the Student
with Disabilities Office which is part of the Dean of Students office (Office #4) at (787) 265-
3862 or (787) 832-4040 extensions 3250 or 3258 or by email at virgen.aponte@upr.edu.

Person(s) who prepared this description and date of preparation: Eduardo I. Ortiz-Rivera, August 21, 2013



Appendix C:Faculty Biosketches






Erick E. Aponte Bezares
(i) Professional Preparations:
D. Eng., Electrical Engineering, Rensselaer Polytechnic Institute, Troy NY, 12/2005
M Eng, Electrical Engineering, Rensselaer Polytechnic Institute, Troy NY, 05/2000
BS, Electrical Engineering, University of Puerto Rico Mayagiiez, Mayagiiez, PR, 07/1997
AD, Applied Electronics, University of Puerto Rico Humacao, Humacao, PR, 12/1992

(ii) Appointments:

01/2006 - present Assistant Professor, University of Puerto Rico-Mayagiiez, PR
e Acting Associate Director (01/2010-present)

01/1999 — 12/2005 Instructor, Rensselaer Polytechnic Institute, Troy NY

08/1997 - 12/1998 Instructor, University of Puerto Rico- Mayagiiez, PR

(iii) Relevant Publications:

1. Performance analysis of positive-feedback-based active anti-islanding schemes for
inverter-based distributed generators Pengwei Du; Aponte, Erick E.; Nelson, J. Keith;
Transmission and Distribution Conference and Exposition, 2010 IEEE PES Digital
Object Identifier: 10.1109/TDC.2010.5484525 Publication Year: 2010 , Page(s): 1 - 9

2. Positive-Feedback-Based Active Anti-Islanding Schemes for Inverter-Based
Distributed Generators: Basic Principle, Design Guideline and Performance Analysis
:Pengwei Du; Zhihong Ye; Aponte, E.E.; Nelson, J.K.; Lingling Fan; Power
Electronics, IEEE Transactions on Volume: 25 , Issue: 12 Digital Object Identifier:
10.1109/TPEL.2010.2057446 Publication Year: 2010 , Page(s): 2941 - 2948

3. E.E. Aponte and J.K. Nelson, “Time Optimal Load Shedding for Distributed Power
Systems,” IEEE. Trans. Power Syst., vol. 21, no. 1, pp. 269-277, Feb 2006

4. E.E. Aponte, “Time Optimal Load Shedding for Power Systems with Distributed
Resources”, Rensselaer Polytechnic Institute, Doctoral Dissertation, Dec. 2005.

(iv) Synergistic Activities

Advisor of the UPRM Solar Decathlon Team sponsored by US DoE.
Paper Reviewer for the IEEE Transactions in Power Systems.

Paper Reviewer for the IASTED Transactions in Power Quality.
Advised 10 undergraduate students on 6 different undergraduate research projects at UPRM.
Photovoltaic, Wind Energy, Fuel Cells, Power Electronics, and Control researches.

(v) Collaborators

Dr. J. Keith Nelson, Rensselaer Polytechnic Institute
Dr. Efrain O’Neill, Dr. Miguel Velez, Dr. Miguel Figueroa and Dr. Eduardo Ortiz, UPRM
Dr. Cathy Mazak, UPRM



(vi) Advisors
Dr. J. Keith Nelson, Rensselaer Polytechnic Institute
(vii) Graduate Students Supervised (Since 2001)

Ariel Rivera Colon , Edwin Berrios, Damian Galarza, Abdiel Alicea at the University of Puerto
Rico-Mayagiiez.
(viii) Honors, Awards and Patents:

¢ Bill and Melinda Gate Millennium Scholarship Program (8/00-1/04)
e  Grainger Foundation Award for Electric Power Engineering Students (8/00)
e  Puerto Rico Economic Development Administration Scholarship Program (8/97-7/98

(ix) Courses Taught:

e INEL 6028 Optimization and Economic Operation of Power Systems.
e INEL 5195 Major Design Experience in Electrical Engineering

e INEL 4415 Power System Analysis

e INEL 4103 Electronics System Analysis III

e INEL 4085 Fundamentals of Transformers and Electric Machinery
e INEL 4075 Fundamentals of Electrical Engineering

e INEL 3115 Introduction to Electrical Engineering

(x) Current Research Activities:

e Grad Student: Damian Galarza: Distributed Generation(graduated may 2009)

o STABILITY OPTIMIZATION INSTALLING DISTRIBUTED GENERATION IN
THE ELECTRICAL SYSTEM OF PUERTO RICO

e  Grad Student: Edwin Berrios: Islanding Detection(July, 2011)
o ISALSNDING DETECTION TO SUPPORT DISTRIBIUTED GENERATION

e Grad Student: Abdiel Alicea: Distributed Generation( July, 2011)
o Optimal Hybrid Renewable Systems Allocation for Load Following Scenarios

(xi) External Funded Projects:

e (05-2007) Xantrex Technology Inc. — Solar Decathlon 2007 ($12,000) Equipment Sponsorship
e (08-2007) State Energy Office (PREAA) Solar Decathlon 2007 ($35,000)



Andrés J. Diaz Castillo

(i) Professional Preparations:

Ph.D, Electrical Engineering, Michigan State University, East Lansing, MI 08/2000

MS, Electrical Engineering, University of Puerto Rico, Mayaguez, PR, 05/1992

BS, Electrical Engineering, Universidad Nacional Pedro Henriquez Urefia, Sto. Dgo, RD, 11/1988

(ii) Appointments:

08/2007 to present  Assistant Professor, University of Puerto Rico-Mayagiiez, PR
08/2000 - 07/2007 Associate Professor Interamerican University , Aguadilla, PR,
08/1996 — 07/2000 Research Assistant, Michigan State University, East Lansing, MI
08/1992 - 07/1996 Instructor Interamerican University , Aguadilla, PR,

01/1989 — 07/1992 Research Assistant, University of Puerto Rico, MI

01/1987 - 01/1989 Electrical Engineer at Industrial Beta, Sto. Dgo. RD

06/1986 - 01/1987 Electrical Engineer at PRC Harris Inc, Sto.Dgo. RD

(iii) 8 Relevant Publications:

1- Diaz, Andrés J.; Saltares, Roger; Rodriguez, Christian; Nuiiez, Roberto; Ortiz-Rivera, Eduardo 1.;
Gonzalez, Jesus; “Induction Motor Equivalent Circuit for Dynamic Simulation” IEEE
International Machines and Drives Conference, Miami, FL, May 3-6, 2009.

2- Gonzalez-Llorente, Jesus; Ortiz-Rivera, Eduardo I.; Diaz, Andrés J.; “A Maximum Power Point
Tracker using Positive Feedforward Control based on the DC Motor Dynamics and PVM
Mathematical Model” IEEE International Machines and Drives Conference, May 3-6, 2009

3- Ortiz-Rivera, Eduardo I.; Diaz, Andrés J.; “An Approximation of a PVM Model using Integer
Polynomials” 34th Annual Conf. of the IEEE Industrial Electronics Soc, November 10-13, 2008

4- Diaz, Andres J. ; Jimenez, Manuel; Strangas, Elias; Shamblat, Michael; Integer Pair
Representation of Binary Terms and Equations (IEEE MWCCS 98) .

5- Diaz, Andres J.; Strangas Elias; Multilevel Three Phase PWM for Induction Motors (ICEM 98)

6- Diaz, Andrés J. ; Strangas, Elias; New Wide Overmodulation Method (IEEE APEC-2000)

7- Diaz Andres J. K. Venkatesan; Design a Flyback Converter in a Power Factor Correction Junior
Technical Meeting Cayey PR

8- Diaz Andres J. Intelligent Test Generator (1% Electro technology International Symposium 2002)

(iv) Synergistic Activities

Member of directors of IEEE Western Chapters, Puerto Rico

IEEE new student member advisor and recruiting counselor

Paper Reviewer for the IEEE Midwest Circuits and Systems.

Advised 6 undergraduate students on 3 different undergraduate research projects at UPRM.
Motor Control, Photovoltaic, Fuel Cells, Power Electronics,

(v) Collaborators
Dr. Efrain O’Neill, Dr. Marcel Castro and Dr. Eduardo Ortiz, UPRM
Dr. Elias Strangas Michigan State University

(vi) Advisors
Dr. Elias Strangas, Ph.D. Advisor, Michigan State University, East Lansing, MI
Dr. K. Venkatesan, MS Advisor, University of Puerto Rico, Mayaguez, MI

(vii) Graduate Students Supervised (Since 2006)
Oscar Guzman, Juan Elias Olivo, Roger Sartares, Christian Rodriguez, Jorge Santiago, Harry
Oneal at the University of Puerto Rico-Mayagiiez.



(viii) Honors, Awards and Patents:
e Distinguished Professor of Science Departments (Inter-American Science Department
2001).
e Distinguished Professor in Research (Inter-American Science Department 2001)
Mathematical.
e Dean's List (1990).
e National Minorities College Leadership Award. (NMCAA, May. 1992).

e Tau Beta Pi member



MARCEL J. CASTRO-SITIRICHE - UPRM

MARCEL J. CASTRO-SITIRICHE

Electrical and Computer Engineering Department
University of Puerto Rico at Mayagiiez

Call Box 9000 — Mayagiiez, Puerto Rico 00681-9000
787-832-4040 Ext. 3023; marcel.castro@ece.uprm.edu

ACADEMIC PREPARATION

University of Puerto Rico at Mayagiiez (UPRM) B.S.E.E., June 2000
Howard University, Electrical Engineering Ph.D., August 2007

PROFESSIONAL EXPERIENCE

August 2008 - present, Assistant Professor, Electrical and Computer Engineering Department,
University of Puerto Rico at Mayagiiez

Summer 2010, Guest Faculty Researcher, Argonne National Laboratory
University of Puerto Rico at Mayagiiez

August 2007 — July 2008, Adjunct Faculty, Electrical and Computer Engineering Department,
Howard University

PUBLICATIONS

Castro-Sitiriche, M., C. Papadopoulos, and H. Huyke, “WIP: Interdisciplinary Integration of Philosophy
of Technology.” In Proceedings of the 40th IEEE/ASEE Frontiers in Education Conference,
Washington, DC, October, 2010.

Castro-Sitiriche, M., E. O’Neill-Carrillo, C. Papadopoulos, C. Pomales, A. Santiago, J. Seguel, “WIP:
Leveraging on Accreditation Activities to Foster Innovation in Engineering Education.” In
Proceedings of the 40th IEEE/ASEE Frontiers in Education Conference, Washington, DC, October
2010.

Castro-Sitiriche, Marcel J., Chris Papadopoulos and Héctor J. Huyke, “Creating Interdisciplinary Forums
in Philosophy of Technology at UPRM”, Forum on Philosophy, Engineering & Technology (fPET
2010), Golden, CO, May 2010.

Ortiz-Rivera, Eduardo I. and Castro-Sitiriche, Marcel; “Integration of Hands on Laboratory Experience of
Power Electronics and Renewable Energy Applications: Work in Progress”; In Proceedings of the
39th IEEE/ASEE Frontiers in Education Conference, San Antonio, TX, October 18-21, 2009.

A. Rubaai, M.J. Castro-Sitiriche, and A. Ofoli; “DSP-Based Laboratory Implementation of Hybrid
Fuzzy-PID Controller Using Genetic Optimization for High Performance Motor Drives”; IEEE
Trans. on Industry Applications, vol. 44 pp. 1977-1986 Nov-Dec. 2008.

A. Rubaai, M.J. Castro-Sitiriche, and A. Ofoli; “Design and Implementation of Parallel Fuzzy PID
Controller for High Performance Brushless Motor Drives: An Integrated Environment for Rapid
Control”; IEEE Trans. on Industry Applications, vol. 44 pp. 1090-1098 July-Aug. 2008.

A. Rubaai, M.J. Castro-Sitiriche, and A. Ofoli; “DSP-Based Implementation of Fuzzy-PID Controller
Using Genetic Optimization for High Performance Motor Drives”; IEEE Industry Applications
Conference, 2007, 42" IAS Annual Meeting. New Orleans, LA. 23-27 Sept. 2007. Third place prize
paper award.



MARCEL J. CASTRO-SITIRICHE - UPRM
A. Rubaai, M.J. Castro-Sitiriche, M. Garuba, and L. Burge; “Implementation of Artificial Neural
Network-Based Tracking Controller for High Performance Stepper Motor Drives”; IEEE Trans. on
Industrial Electronics, vol. 54, pp. 218-227 Feb. 2007.

A. Rubaai, A. Ofoli, M. Castro; “dSPACE DSP-based Rapid Prototyping of Fuzzy PID Controls for High
Performance Brushless Servo Drives”; IEEE Industry Applications Conference, 2006, 41th IAS
Annual Meeting. Tampa, FL. 8-12 Oct. 2006.

A. Rubaai, M. Castro; “Experimental Implementation of an Adaptive Neural Network Tracking
Controller for Motion Control of Step Motors”; IEEE Industry Applications Conference, 2005,
40th IAS Annual Meeting. Conference Record of the 2005, Volume 1, 2-6 Oct. 2005 Pages: 693—699.

J. Tharakan, M. Castro, J. Trimble, B. Stephenson, and C. Verharen; “Diversifying Engineering
Education: A Seminar Course on Ethics and Philosophy of Appropriate Technology”; Global Journal
of Engineering Education, Australia, UICEE 2005.

J. Tharakan, M. Castro, J. Trimble, D. Schwartzman, B. Stephenson, T. Broome and C. Verharen;
“Broadening Horizons for our Students: An Elective Seminar Course on Ethics and Philosophy of
Appropriate Technology™; 8" UICEE Annual Conference on Engineering Education, Kingston
Jamaica, 7-11 February 2005. Second Place Paper Award.

EXTERNAL FUNDING

Project Title: Graduate Research and Education for Appropriate Technology (GREAT): Inspiring
Direct Engagement and Agency (IDEA), National Science Foundation, University of Puerto Rico -
Mayagiiez, Award #: 1033028, Project Duration: 09/01/10 - 08/31/13, Award Amount: $299,864.

PROFESSIONAL ACTIVITIES

Chair Institute of Electrical and Electronics Engineers (IEEE) Society on Social Implications of
Technology and Education Society Joint Chapter of the Western Puerto Rico Section. Principal
duties include: to design and coordinate activities that provide a social context to professional
engineers, students and faculty.

Reviewer Institute IEEE Transactions of Industry Applications. Also amember of the following IEEE
Societies: Industry Applications Society, Power Electronics Society, Education Society,
Society on Social Implications of Technology.

Member - Scientific Review Committee of the International Conference of Appropriate Technology
(ICAT). Principal duties include promote the conference among the Caribbean Universities and
Technology Institutions, and review conference papers.

Member - International Network on Appropriate Technology (INAT). Active network organizing
symposiums once a year, an international conference every two years.

Co-coordinator of Social, Ethical, and Global Issues (SEGI) in Engineering Group, College of
Engineering, UPRM. Principal duties include the design of ethics modules for sophomore
engineering students; the design of module on social and global issues in engineering for
undergraduate research students; develop plans to institutionalize the modules; integrate SEGI efforts
with other groups on campus.

Recently Supervised Students at UPRM: E. Arce, E. Caraballo, R. Darbali, C. Fernandez, C. Gomez, R.
Maldonado, J. Ocasio, N. Oliveras, V. Rivera, O. Torres



COLOM-USTARIZ, JOSE G.

Academic rank: Professor

Degrees with fields, institution, and date:

BS Electrical Engineering University of Puerto Rico, Mayagiiez Campus 1988
MS Electrical Engineering University of Massachusetts 1991
Ph. D. Electrical Engineering University of Pennsylvania 1998

Faculty service at UPRM:

Instructor: 1991 to 1994

Assistant Professor: 1998 to 2001

Associate Professor: 2001 to 2006

Professor 2006 to Present

Principal publications of last five years: (FY 2002-2003 - 2007-2008)

1.

10.

11.

12.

13.

14.

15.

16.

17.

Jose Colom, S. Cruz-Pol, M. Cordoba, W. Castellano, V. Acaron, J. Maldonado, Y. Quiles, J. Rosario, and B. De Jesus. “Off-
the-Grid radar design and implementation for Remote Sensing Education” 91st American Meteorological Society Annual
Meeting, Seattle, 2011.

Gianni Alexis Pablos, J. G. Colom, J. Ortiz, S. Cruz-Pol, and J. Trabal. “Development of low cost X-Band Radar for rain
reflectivity measurements in the western region of Puerto Rico” 91st American Meteorological Society Annual Meeting,
Seattle, 2011.

Gianni Pablos MSEE, Sandra Cruz-Pol PhDEE, Dr. José Colom PhDEE, Maria Cérdoba MSEE, Wilson Castellanos,
Melisa Acosta, Benjamin De Jesus, “Red de Radares Meteorologicos con Energia Solar”, Corriente Verde

José G. Colom, Sandra Cruz-Pol, Gianni Pablos, Maria F. Cordoba, Wilson Castellanos, Melisa Acosta, José A. Ortiz,
Benjamin de Jests, “UPRM Weather Radars at the Central American and Caribbean Games at Mayagiiez 2010,” GRS
Newsletters, Sept. 2010.

Arocho Meaux, S., A. Mercado Vargas, G. A. Pablos-Vega, E. W. Harmsen, S. Cruz-Pol and J. Colom Ustariz, “Calibration
and validation of CASA radar rainfall estimation” Proceedings of the AWRA Summer Specialty Conference, Tropical
Hydrology and Sustainable Water Resources in a Changing Climate. San Juan, Puerto Rico., 2010

M. Trabal'?, Gianni A. Pablos-Vega®, José A. Ortiz’, José G. Colom-Ustariz’, Sandra Cruz-Pol’, David J. McLaughlin' and
V. Chandrasekar’ ,” Off-the-Grid Weather Radar Network for Precipitation Estimation and Monitoring in the Island of Puerto
Rico”, WRaH Conference 2011, England. Submitted

Gianni A. Pablos-Vega’, José G. Colom-Ustariz', Sandra Cruz-Pol’, Jorge M. Trabal? V. Chandrasekar?, Jim George?, and
Francesc Junyent’, “DEVELOPMENT OF AN OFF-THE-GRID X-BAND RADAR FOR WEATHER APPLICATIONS *,
IGARSS 2010, Hawaii

Miguel B. Galvezl, Jose Colom2, V. Chandrasekarl, Francesc Junyentl, Sandra Cruz-Pol2, Rafael Rodriguez
“SALIENT FEATURES OF THE RADAR NODES IN THE PUERTO RICO TROPICAL WEATHER TESTBED”, IGARSS
2009, South Africa

M. Vega, J.G. Colom, “Student Developed Meteorological Radar Network for the Western Puerto Rico: First
Node,”, IGARSS 2007, Barcelona, Spain

J.G. Colom, L. Giraldo, “Phase Shifter System Using Vector Modulation for Phased Array Radars,” IGARSS
2007, Barcelona, Spain.

M. Sanchez, JG. Colom, “Microstrip Corporate Feed with Taylor Distribution for an X-Band Radar Antenna,’
IASTED 2005 International Conference on Antennas, Radar, and Wave Propagation, Ontario, Canada.
MecLaughlin, D.J., V. Chandrasekar, K. Droegemeier, S. Frasier, J. Kurose, F. Junyent, B. Philips, S. Cruz-Pol,
and J. Colom. 2005 Distributed Collaborative Adaptive Sensing (DCAS) for Improved Detection,
Understanding, and Prediction of Atmospheric Hazards, 9th Symp. Integrated Obs. Assim. Systems - Atmos.
Oceans, Land Surface (IOASAOLS), Amer. Meteor. Soc., San Diego, CA.

J.G. Colom, S.C. Pol, V.N. Bringi, K. Droegemier, “Multi-Campus Course via Video Conference: Assesment,”
ITHET 2005, Dominican Republic, 2005.

Colom, J. G., R. Medina and R. Rodriguez-Solis, “Design of Tunable Balanced Amplifier Using Ferroelectric
Materials,” Integrated Ferroelectrics, 56: 1097-1106, 2003.

Colom, J. G., R. Medina and Y. Perez, “Simulation of Single-Stage Tunable Amplifier Using Ferroelectric
Materials,” Integrated Ferroelectrics, 56: 1131-1140, 2003.

Toledo, M. and J. Colom , “An Undergraduate Research Program Sponsored by Industry,” ASEE 2003
Conference, Nashville, TN, June 2003.

Colom, J. G., R. Medina and R. Rodriguez-Solis, “Introduction to Electrical Engineering: A New Freshman
Course at UPR Mayaguez,” ASEE 2003 Conference, Nashville, TN, June 2003.

’



Thesis Advisor

e  Gianni Pablos (MSEE 2010 CASA) - “OFF THE GRID X-BAND RADAR NODE DEVELOPMENT FOR
WEATHER APPLICATIONS”

e  Ricardo Rios (MSEE 2009) — “THREE-RADAR NETWORK DEPLOYMENT SITE SURVEY FOR THE
WESTERN REGION OF PUERTO RICO”

e Carlos Rodriguez (MSEE 2009 CASA) — “Calibration and Validation of the First Node of the Meteorological
X-Band Radar Network for the West Coast of Puerto Rico”

e Omar Rivera (MSEE 2009 CASA) — “A VISUALIZATION PORLET FOR ATMOSPHERIC SENSING
APPLICATIONS”

e Manuel Vega (MSEE 2007, CASA) — “Student Developed Meteorological Radar Network for the Western
Part of Puerto Rico: First Node”
e Victor Marrero (Co-Advisor) (MSEE 2007, CASA) — “Design and Development of Dual Pol X-Band

Antenna for the OTG Radar”

° Luis Giraldo, MSEE “PHASE SHIFTER SYSTEM USING VECTOR MODULATION FOR PHASED
ARRAY RADAR APPLICATIONS”

° Mauricio Sanchez (MSEE 2005, CASA) —DESIGN AND IMPLEMENTATION OF A TRANSCEIVER
AND A MICROSTRIP CORPORATE FEED FOR SOLID STATE X-BAND RADAR”

e  Rafael Medina (MSEE 2003, TA) —“Design and Development of Tunable Microwave Components Using
Ferroelectric Materials”

e German Rosero (MSEE 2002, CenSSIS) — “Development of Ultra Broadband Switching Matrix for Spiral
Antennas used in Water Plume Applications”

e Norma Y. Soto (MSEE 2001, Raytheon) — “Modeling of MMIC Passive Structures for MM-Wave

Applications”
e Jorge Trabal (Co-Advisor) — “PUERTO RICO DEPLOYABLE RADAR NETWORK DESIGN; SITE
SURVEY AND RADAR DESIGN *

Courses Created at UPRM:
Introduction to Electrical Engineering (freshmen), Introduction to Radar Systems (Graduate), Microwave Active
Circuits (Graduate)

Courses Taught at UPRM:

Introduction to Electrical Engineering, Circuit Analysis (non-majors), Circuit Analysis I and 11, Electromagnetics I
and II, Microwave Engineering, Applied Electromagnetics Capstone, Microwave Active Circuits, Advanced EM,
Introduction to Radar Systems, Circuits for Wireless Communication Applications.

References

Stephen Sekeslsky, PhD - Senior Director, SEKELSKY @Telephonics.com
Jose Colucci, PhD, Professor UPRM — biodieselprl@aol.com

Lynn Carpenter, PhD — lac5@psu.edu

Hamed Parsiani, PhD — parsiani@ece.uprm.edu

Grants or externally funded project active during the last five years: (FY 2002-2003 - 2007-2008)

Collaborative Adaptive Center of Atmosphere NSF ERC Center, TropiNet NSF MRI
Scientific and professional societies of which a member:

IEEE, Tau Beta PI
Community service activities: (FY 2002-2003 - 2007-2008)

Science Fair Judge, UNICEF, Green Campus Activities



ISIDORO COUVERTIER-REYES PROFESSOR
icouver@ece.uprm.edu

Degrees:
Ph.D. Electrical Engineering (Computer Engineering), Lousiana State
University, 1996
M.S. Electrical Engineering (Computer Engineering), University of
Wisconsin-Madison,1983
B.S. Electrical Engineering, University of Puerto Rico-Mayagiiez, 1980

Service on Faculty:
10 years in the Electrical and Computer Engineering Department since 2000
Last rank promotion (Professor) July 2004
Chairman ECE Department (2004-2009)
Coordinator for the Computer Engineering Program at UPRM (2004-2009)
Associate Director ECE Department (2000-2004)

Other Related Experience:
Original appointment in 1985 at UPR-Aguadilla, then UPR-Arecibo in 1987
thru 1991 where I was appointed as Chairman of the Computer Science
Department. Started in UPRMayaguez in 1996 after five (5) years on leave
of study as an Assistant Professor in the General Engineering Department.
Worked for Hewlett-Packard as a Product and Desigh Engineer from 1983 to
1985. Also worked for McDonnel-Douglas Aircraft Corporation 1981.

Consulting, patents, etc.:
Have served as consultant for Hewlett-Packard.

State(s) in which Registered:
Puerto Rico

Principal Publications:
1- Juan Sola-Sloan and Isidoro Couvertier. A TCP offload engine emulator
for estimating the impact of removing protocol processing from a host
running Apache HTTP server. In Proceedings of the ACM SIGSIM SCS CNS’09
12th Communications and Networking Simulation Symposium, pages 1-5,
March 2009.

2- 1. Couvertier, J. Santos "Using Technology to Increase Students
Participation in the Learning Process”, Fourth LACCEI International Latin
American and Caribbean Conference for Engineering and Technology,
Mayagiiez, Puerto Rico, June 2006

3- Couvertier, I., M. Jiménez, and Palomera R. “Integrating Concepts and
Practice in Teaching Embedded Systems Design”, International Conference
on Engineering Education, Gainesville, Florida, October 16-21, 2004

4- Sola, Juan and I. Couvertier “A parallel TCP/IP offloading framework for
TOE devices,” in Proceedings of the Applied Telecommunication Symposium,
Orlando, FL, Mar. 2003, pp. 115-121



5- J. M. Sola-Sloan and I. Couvertier, “A parallel TCP/IP offloading
framework for a TCP/IP offloading implementation,” in Proceedings of
IPSOC Based Design, Grenoble, France, Oct. 2002.

Number of graduate students supervised during last 5 years:
Four (4), one (1) PhD.

Scientific and Professional Societies of which a Member:
Institute of Electrical and Electronic Engineers, IEEE Computer Society, IEEE
Education
Society, CIAPR

Honors and Awards:
IEEE Senior Member (2004) IEEE Student Chapter Award (2004)
Cisco Academy Instructor Award
IAAP Ejecutivo del Aiio (2005)

Institutional and Professional Service in the Last Five Years:
Started the Cisco Networking Academy in 2004 which resulted in the
development of courses in computer networking and the establishment of
the Computer Networking Laboratory.
Member of the “Atrevete” iniciative at UPR-Mayaguez

Professional Development Activities:
Optimizing Data Centers, IEEE, October 2010
Academic Management Workshops at UPR-Mayaguez (six total)
Networkers 2005, Las Vegas Summer
NSF Faculty Enhancement Workshop, UCF, Olando, FL 2003, 2005
Implementing a Risk-Based Approach to Part 11 Compliance - Advanced
Level, July, 2004

Others
Five (5) courses from Cisco Advanced Training Center in Venezuela at the
Network
Associate Level
Two (2) courses from Cisco Advanced Training Center in Costa Rica at the
Professional Level
Cisco Certified Academy Instructor (2004)
Legal Main Contact at the University of Puerto Rico-Mayaguez for the Cisco
Certified
Networking Academy



Sandra Cruz-Pol

PROFESSIONAL PREPARATION

University of Puerto Rico Electrical Engineering BS. 1987 (Magna Cum Laude)
University of Massachusetts Amherst Electrical Engineering M.S. 1991 (Magna Cum Laude)
Penn State University Electrical Engineering Ph.D. 1998 (Magna Cum Laude)
APPOINTMENTS

2004 — present Professor, University of Puerto Rico at Mayagtiez

1998 — 2004 Associate Professor, University of Puerto Rico at Mayagtiez

1991 — 1998 Instructor, University of Puerto Ricoat Mayagiiez

1987 — 1991 Research Assistant, Microwave Remote Sensing Laboratory, Amherst, MA
PUBLICATIONS

Publications Relevant to Project

Colom J., S. Cruz-Pol, M. Cordoba, W. Castellano, V. Acaron, J. Maldonado, Y. Quiles, J. Rosario,
and B. De Jesus. “Off-the-Grid radar design and implementation for Remote Sensing Education” 91st
American Meteorological Society Annual Meeting, Seattle, 2011.

Pablos G.A., J. G. Colom, J. Ortiz, S. Cruz-Pol, and J. Trabal. “Development of low cost X-Band Radar for
rain reflectivity measurements in the western region of Puerto Rico” 91st American Meteorological Society
Annual Meeting, Seattle, 2011.

Pablos G.A., José G. Colom-Ustariz, Sandra Cruz-Pol, Jorge M. Trabal, V. Chandrasekar, Jim
George, and Francesc Junyent, 2010: "Development Of An Off-The-Grid X-Band Radar For Weather
Applications", 2010: IEEE Geoscience and Remote Sensing Symposium, Honolulu, Hawaii, USA

Colom. J. G., S. Cruz-Pol, V. Marrero, V. Bringi, and K. Droegemeier, , 2005: "Multi-Canpus Conrses
Viia video conference: An Assesment,” TTHET 05, Dominican Replublic. 2005

Arocho-Meaux S. A., Ariel Mercado-Vargas, Gianni A. Pablos-Vega, Eric W. Harmsen and Sandra
Cruz-Pol, “Calibration And 1 alidation Of Casa Radar Rainfall E stimation”, AWRA Summer
Specialty Conference, San Juan, PR, Aug 2010.

Pablos-Vega G., José G. Colom-Ustariz, Sandra Cruz-Pol, Jorge M. Trabal, V. Chandrasekar, Jim
George, and Francesc Junyent, “Development Of An Off-The-Grid X-Band Radar For Weather
Applications” IEEE IGARSS 2010, Hawaii, July 2010.

Colom J.G., S. Cruz-Pol, G. Pablos, M. F. Cordoba, W. Castellanos, M. Acosta, J. A. Ortiz, B.
de Jests, UPRM Weather Radars at the Central American and Caribbean Games at
Mayagiiez 2010, IEEE GRS Newsletter, Sept 2010.

Cruz-Pol, Sandra, “Come para Frenar el Cambio Climitico”, Corriente Verde, Sept 2010

Cruz-Pol, Sandra y Roberto Torres-Martinez, Consecuencias del Bajo porciento de Reduccion de basura de de
reciclaje en Puerto Rico, Cortriente Verde, Abril 2010

Cruz-Pol, Sandra, ¢ Cudnto Sabes .. .de Reciclaje?, Corriente Verde, Abril 2010

Galvez, Miguel B. ,; José G. Colom, V. Chandrasekar, Francesc Junyent, Sandra Cruz-Pol, Rafael

Rodriguez, "Salient Features of The Radar Nodes In The Puerto Rico Tropical Weather Testbed' 1GARSS
2009, Cape Town, South Africa, July 15, 2009.



Nazario D. Ramirez , S. Cruz-Pol, R. J. Kuligowski, ]. M. Castro, and X. Ortiz, “/alidation of the
hydro-estimator rainfall retrieval algorithm over Puerto Rico" , 22nd Conference on Hydrology, The
AmericanMeteorological Society, Jan 2008

Ortiz, Xiomara, Nazario Ramirez and Sandra Cruz Pol, “An algorithm to improve the NEXRAD rain
rate estimates’, IGARSS 2007, Barcelona, Spain, 2007.

Margarita Baquero, Sandra Cruz-Pol, V. N. Bringi, and V. Chandraseka, “Use of Disdrometer data for X-
Band Polarimetric Radar Simulation and Tropical Rain Characterization”, IEEE IGARSS 06, Denver,
CO, 2006.

McLaughlin, D., D. Pepyne, V. Chandrasekar, B. Philips, J. Kurose, M. Zink, K. Droegemeier, S.
Cruz-Pol, F. Junyent, J. Brotzge, D. Westbrook, N. Bharadwaj, Y. Wang, E. Lyons, K. Hondl, Y.
Liu, E. Knapp, M. Xue, A. Hopf, K. Kloesel, A. Defonzo, P. Kollias, K. Brewster, R. Contreras,
B. Dolan, T. Djaferis, E. Insanic, S. Frasier, and F. Carr, 2009: Short-Wavelength Technology and the
Potential For Distributed Networks of Small Radar Systems. Bull. Amer. Meteor. Soc., 90, 1797-1817.
2009

Sionel A. Arocho-Meaux, Ariel Mercado-Vargas, Gianni A. Pablos-Vega, Eric W. Harmsen and
Sandra Cruz-Pol, “Calibration And 1 alidation Of Casa Radar Rainfall E stimation”, AWRA Summer
Specialty Conference, San Juan, PR, Aug 2010.

Miguel B. Galvez, José G. Colom, V. Chandrasekar, Francesc Junyent, Sandra Cruz-Pol, Rafael
Rodriguez, "Salient Features of The Radar Nodes In The Puerto Rico Tropical Weather Testbed" 1GARSS
2009, Cape Town, South Africa, July 15, 2009.

McLaughlin, David J., V. Chandrasakar , Jim Kurose, Kelvin Droegemeier and Sandra Cruz-Pol,
"Short Wavelength Technology and the Potential for Distributed Networks of Short-Range
Radar Systems", IEEE IGARSS 06, Colorado, 2006.

Maeso, José, Cruz Pol, S. L., Margarita Baquero “DSD characterization and computations of expected
reflectivity using data from a Two-Dimensional 1ideo Disdrometer deployed in a Tropical Environment”,
IEEE IGARSS 05, Korea. .

Baquero, Margarita, Cruz Pol, S. L., José Maeso, ”Rain-rate estimate algorithm evaluation and Rainfall
characterization in Tropical environments using 2DV'D , rain ganges and TRMM”, IEEE IGARSS 05,
Korea. .

McLaughlin, D., V. Chandrasekar, K. Droegemeier, S. J. Frasier, J. Colom, J. Kurose, and S.
Cruz-Pol, "Distributed Collaborative Adaptive Sensing (DCAS) for Improved Detection,
Understanding, and Prediction of Atmospheric ", 2005 American Meteorological Society
(85th AMS Annual Meeting), Ninth Symposium on Integrated Observing and Assimilation
Systems for the Atmosphere, Oceans, and Land Surface (IOAS-AOLS), 2005.

Other Significant Publications

Cruz Pol, S. L., C. S. Ruf and S. J. Keihm, “Improved 20-32 GHz Atmospheric Absorption Model,” Radio
Science, Vol. 33, No. 5, pp. 1319-1333, September-October 1998.

Cruz Pol, S. L., and C. S. Ruf, "A Modified Model for the Sea Surface Emissivity at Microwave Frequencies,"
IEEE Trans. on Geoscience and Remote Sensing, Vol.38, no. 2, March 2000.

Cruz-Pol, S., "Built your Own Electronic Piano Workshop for K-12 students", International Conference on
Engineering Education (ICEE 04), FL, Oct 18-20 2004.

Cruz Pol, S., M. Vélez, J. Colom, R. Rodriguez, H. Parsiani, L. Jiménez, R. Vasquez, “Laboratory for
Remote Sensing and Image Processing’, IEEE Geoscience and Remote Sensing Newsletter, Dec.
2001.

Colom, J., Cruz-Pol S. and Sekelsky S., “An Undergraduate/ Graduate Research Collaboration between
UMASS and UPRM, “ASEE 2003 International Conference on Engineering Education
(ICEE’03), Valencia, Spain, 2003.



SYNERGISTIC ACTIVITIES

Member of the National Academies Committee on Radio Frequencies CORF.

Associate Editor for University Profiles for the IEEE Geoscience and Remote Sensing Society
Newsletter. and IEEE Senior Member.

General Co-Chair for the International Conference on Engineering Education ICEE2060)

Local Arrangements Chair for the MicroRad 06 radiometry conference, both in San Juan, PR.
Coordinator Green Campus initiative at UPRM, 2007 to present

Calibrated Microwave Atmospheric Attenuation model recommended by JPL for future NASA
microwave radiometric missions to measure water vapor in troposphere.

Received the Outstanding Achievements in Mentoring from the National Consortium for Minorities
Education in Engineering and Sciences (GEM), San Diego, 2001.

Developed a Microwave Remote Sensing module to be included in an Electromagnetics course to
increase understanding and interest of students ina very difficult course. Developed modules for
Outreach program for Elementary High School students on Electricity, Electronics, El Nifio Radars,
and Remote Sensing

COLLABORATORS & OTHER AFFILIATIONS

a.

Collaborators and Co-Editors

Adriano Camps (Polytechnic University of Catalonia)
V. Chandrasekhar, (Colorado State University)

Eric Knapp, (Univ. of Massachusetts)

Stephen Reising (Colorado State University)

Israel Matos (National Weather Service)

Graduate and Postdoctoral Advisors
Christopher Ruf, (Michigan Univ. in Ann Harbor)




Gladys O. Ducoudray-Acevedo

CONTACT INFORMATION

Ph.: (787)832-4040 Ext. 2432 Electrical & Computer Engineering Department
Fax: (787)831-7564 S-611 Stefani Building
E-mail: ducoudray@ece.uprm.edu University of Puerto Rico at Mayagiiez
Web: http://www.ece.uprm.edu/~ducoudray P.O. Box 9042

Mayagiiez, PR 00681-9042

PROFESSIONAL PREPARATION:

Ph.D. EE 2003 New Mexico State University

M.S. EE 1997 Oregon Graduate Institute of Science and Technology
B.S. PHYS 1986 Universidad de Puerto Rico at Rio Piedras
APPOINTMENTS:

2005-Present  Electronics Committee Chair

2010-Present  Technical Chair in Analog Area of IEEE MWSCAS 2010

January 2009 Tenured Professor, ECE Department, University of Puerto Rico at Mayagiiez

Summer 2006 Invited Researcher at Texas Instruments High Performance Analog

2004 - Present Assistant Professor, ECE Department, University of Puerto Rico at Mayagiiez

Summer 2004 Invited Professor, Engineering and Technology School, APEC University, Dominican Republic
2001 -2003 Research Assistant, ECE Department, New Mexico State University, Las Cruces, NM

Jan-Aug 2001 Research Test Engineer, Manufacture Test Business Unit Division, Agilent Corp., Loveland, CO
1997-2000 Teaching Assistant, ECE Department, New Mexico State University, Las Cruces, NM

1994 - 1996 Electronics Instructor, ECE Department, University of Puerto Rico at Rio Piedras PR

Summer 1993 Fermi National Accelerator Lab, Hardware Division, Batavia, IL

RECENT PUBLICATIONS:

1.

“High Resolution Low Power o.6um CMOS 40 MHZ Dynamic Latch Comparator” Carlos Solis, GO
Ducoudray, [EEE Midwest Symposium of Circuits and Systems 2010(MWSCAS): Aug 1-3, 2010,
Vancouver, Canada,.

“Is Design Overemphasized in Engineering Education?”’R. Palomera, M. Jimenez, and G.O. Ducoudray;, In
Proceedings of the International Conference on Engineering Education, Budapest,Hungary, Aug. 2008
“Analog Rank Order Filters to Reduce Computational Needs in Processing Hyperspectral Images: Coding
and Storing of Rank Order Data”, Adriana Melendez-Bague, G. O. Ducoudray, 44” ACS Junior Technical
Meeting, 29th Puerto Rico Interdisciplinary Scientific Meeting (PRISM), February 2009, Rio Piedras,
Puerto Rico

“Digital to Analog Converter Modules with Offset Cancellation Using Floating-Gate Transistors”Marcelo
Quiles, G.O. Ducoudray” 44™ ACS Junior Technical Meeting, 29th Puerto Rico Interdisciplinary Scientific
Meeting (PRISM), February 2009, Rio Piedras, Puerto Rico.

“Analog Rank Order Filters to Reduce Computational Needs in Processing Hyperspectral Images: Analog
Circuit Design” Andrey Reyes Caballero, G.O. Ducoudray, , 44" ACS Junior Technical Meeting, 29th
Puerto Rico Interdisciplinary Scientific Meeting (PRISM), February 2009, Rio Piedras, Puerto Rico

“Class AB Floating Gate OTA Module for DAC Implementation”, Jose Rivera Galarza, G.O. Ducoudray,
44™ ACS Junior Technical Meeting, 29th Puerto Rico Interdisciplinary Scientific Meeting (PRISM),
February 2009, Rio Piedras, Puerto Rico.

“Built-in Analog Supply Current Sensor for Analog and Mixed Signal Integrated Circuits” Melissa Rivera
Rivera, G.O. Ducoudray, 44" ACS Junior Technical Meeting, 29th Puerto Rico Interdisciplinary Scientific
Meeting (PRISM), February 2009, Rio Piedras, Puerto Rico.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

“Highly linear Wide Input Range CMOS OTA Architectures Operating in Subthreshold and Strong
Inversion J. Ramirez-Angulo, C. Durbha, G.O. Ducoudray-Acevedo , RG. Carvajal and Antonio J. Lopez-
Martin, special issue on "VLSI Design and Test”, Microelectronic Engineering, vol. 84 (2007) 273-279
(available at www.sciencedirect.com )

“High Accuracy self biasing Cascoded Current Mirror” Laura Sanchez and Gladys O. Ducoudray, 2006
Midwest Symposium of Circuits and Systems: Aug 6-9, 2006 San Juan Puerto Rico, VI pp 465-468.

“Low Voltage High Performance Voltage Mode and Current mode WTA Circuits Based On Flipped
Voltage Follower,” J. Ramirez-Angulo, G. Ducoudray-Acevedo, R. G. Carvajal and A. Lopez-Martin,
IEEE Transactions on Circuits and Systems I1, vol. 52, No. 7, July 2005, pp. 420-423.

“Hi-Speed High-precision Analog Rank Order Filter with O(n) complexity in CMOS Technology,” R G.
Carvajal, J. Ramirez-Angulo, G. O. Ducoudray, and A. Lopez-Martin IEEE Journal of Solid State Circuits,
Vol. 40, No. 6, June 2005.

Gladys O. Ducoudray Acevedo, Ramon Gonzalez Carvajal, Jaime Ramirez Angulo, “A High-
Speed Dynamic Current Sensor for iDD Test Based on the Flipped Voltage Follower”, JETTA
Journal of electronic Testing Theory and Applications, /n Print.

Gladys Omayra Ducoudray, Ramon Gonzalez Carvajal, Jaime Ramirez-Angulo, “High-Speed
High-Precision Analog Rank Order Filter in CMOS Technology” ISCAS 2004, Vancouver
Canada, May 23-26, 2004.

Jaime Ramirez-Angulo, Gladys Omayra Ducoudray, Ramon Carvajal, “New low-voltage high
performance WTA circuits based on flipped voltage followers”. Transactions of the IECE of
Japan,Accepted Feb 2004.

Gladys Omayra Ducoudray, Ramon Gonzalez Carvajal, Jaime Ramirez-Angulo, “High-Speed
Dynamic Current Scheme Sensor for iDD Test Based on the Flipped Voltage Follower and
Applications of the scheme”, The International Journal of Integrated Computer-Aided
Engineering submitted for review.

Jaime Ramirez-Angulo', Ramon Gonzalez-Carvajal > Gladys Omayra Ducoudray, Antonio J.
Lopez-Martin, and Antonio Torralba, “New Compact CMOS continuous-time Low-Voltage
analog rank-order Filter architecture”. IEEE Transactions on Circuits and Systems, (in print)
Jaime Ramirez-Angulo, R. Gonzalez-Carvajal and Gladys Omayra Ducoudray “New Very
Compact Continuous-Time Low-Voltage Analog Rank-Order Filter Architecture®, ISCAS 2003,
May 25-28, Bangkok, Thailand

J. Ramirez-Angulo , C. Durbha, G. O. Ducoudray-Acevedo and R.G. Carvajal, “Low Voltage
Wide gm Adjustment Range Highly Linear BICMOS OTA,” 11th Annual NASA Symposium on
VLSI Design , Moscow, Idaho May 28-29, 2003

Gladys Omayra Ducoudray Acevedo and Jaime Ramirez-Angulo, “Innovative Built-In Self-Test
Schemes for On-Chip Diagnosis, Compliant with the IEEE 1149.4 Mixed-Signal Test Bus
Standard,” Journal of Electronic Testing and Applications, vol. 19, issue 1, January 2003

SYNERGISTIC ACTIVITIES:

Reviewer of IEE Transactions of Circuits and Systems

Reviewer of Journal of Electronic Tester Circuits and Systems

Coordinator of MOSIS Integrated Circuit Prototype Fabrication at ECE Department, UPRM
Electronics Committee Coordinator at ECE Department, UPRM

IAP committee member

Graduate Committee member

Planning Committee member

FEMPROF Co PI

Technical Chair MWSCAS of 2010

Publication Chair of MWSCAS of 2006



COLLABORATORS & OTHER AFFILIATIONS:

Collaborators and Co-Editors:

Jaime Ramirez-Angulo, ECE Department, New Mexico State University at Las Cruces, NM

Ramon Gonzalez-Carvajal, Departamento de Ingenieria Electronica, Escuela Técnica Superior de Ingenieros
Industriales, Sevilla, Spain

Antonio Lopez-Martin, Departamento de Ingenieria Eléctrica, Universidad Publica de Navarra, Navarra, Espafia
Antonio Torralba, Departamento de Ingenieria Electronica, Escuela Técnica Superior de Ingenieros Industriales,
Sevilla, Spain

Graduate and Postdoctoral Advisors:

Dr. Jaime Ramirez-Angulo, Ph.D. New Mexico State University
Dr. Anthony Bell, M.S., Oregon Graduate Institute of Science and Technology, Portland, OR

Thesis Advisor to:

Carlos Vega, Laura Sanchez, Melissa Rivera UPRM



Shawn D. Hunt

Department of Electrical and Computer Engineering

412 Stefani Bld. Tel: (787) 832-4040 ext. 3654
Recinto Universitario de Mayagiiez Fax: (787) 831-7564
University of Puerto Rico email: shawn@ece.uprm.edu
Mayagiiez, Puerto Rico 00681-5000 http://ece.uprm.edu/~hunt
Date of Birth: November 2, 1964

Academic Rank: Professor (Full-Time)

Education: Ph.D., Electrical Engineering, Michigan State University, 1992.
MSEE, Electrical Engineering, Michigan State University, 1989.
BSEE, Electrical Engineering, Tulane University, 1986.

UPRM Service: 1988-1992 Academic Leave of Absence
1992-1995 Assistant Professor
1995-2000 Associate Professor
2000-present Professor

Academic Activities:
Courses Taught and/or Developed:

INEL 3105 Electrical Systems Analysis |

INEL 4095 Signals and Systems

INEL 4102 Electrical Systems Analysis II

INEL 4075 Fundamentals of Electrical Engineering

INEL 4301 Communication Theory I

INEL 4505 Introduction to Control Systems

INEL 5309 Digital Signal Processing

INEL 5505 Linear System Analysis

INEL 5327 Image Processing

INEL 5326 Communication System Design: Signal Processing
INEL 6010 Elements of Statistical Communication Theory
INEL 6049 Multidimentional Signal Processing

INEL 6076 Adaptive and Optimal Signal Processing

Faculty and Department Committees:

Personnel Committee (Department,1997-99,2004-06
Chair 2005-2006 )
Industrial Affiliates Program Committee (Department, 1993-97,1999-

2002)



Communication and Signal Processing (Department, 1992-present,

Committee Chair 1997-2004)
Control Systems Committee (Department, 1992-present)
Graduate Committee (Department, 1995-1997,2000-08,
2009-2010)
Curricular Revision Committee (Department, 1995-1996)
Planning Committee (Department, 1997-2004)
Computational Resources Committee (Faculty, 1995-2000)
Administrative:
University Academic Senate (1999-2003 )

Funded and Supervised Research:
Selected MS Theses and graduate research:

“Study on the use of Complexity measures for the estimation of Percentage Correct
Classification in Hyperspectral Images,” Osmarh Marintez, Graduation date
December 2009. Funded by CenSSIS grant and depatment teaching assistantship.

“Denoising of Raman Spectrosopy Signals,” Luis Quintero, Graduation date
December 2008. Funded by CenSSIS grant and depatment teaching assistantship.

“Adaptive Dither for one Dimentional Signals,” Carlos Fabian Benitez, Graduation
date June 2007. Funded by CenSSIS grant.

“Implementation of a Phased Array Antenna using Digital Beamforming,” Juan
Torres, Graduation date December 2005. Funded by CASA grant.

“Determining Noise in Hyperspectral Imagery for the Application of Oversampling to
Supervised Classification,” Jaime Laracuente, Graduation date December 2005.
Funded by CenSSIS grant.

“Lossless Compression of Hyperspectral Imagery,” Leila Rivera, begun Spring 2002.
Graduation date Dec. 2003. Funded by NASA grant.

MS Thesis “Feedback in Pattern Recognition” by Diego Rivera, December 2002.
Funded by Censsis grant.

MS Thesis "Automatic Sub-pixel classification of AVHRR images using Neural
Networks," by Ricardo Figueroa,1998. Funded by NASA grant.

MS Thesis "Feed-forward Neural Networks for Isolated Speech Recognition Using
Four different Back-propagation training Algorithms," by Rafael Torres, 1996.
Funded by NSF grant.



Selected Funded Proposals:

CO-I'in " PR NASA EPSCoR: Hyperspectral imaging for biodiversity assessment of
coastal and terrestrial ecosystems", sponsored by NASA, 2 years starting July 2009,
$750k.

Researcher in "An Engineering Research Center for Subsurface Sensing and Imaging
Systems," 5 years starting August 2006, $12,607,755.00.

PI in “Servo-Feedback control of an Audio Subwoofer,” sponsored by the Industrial
Affiliates Program, 1 year starting July, 2003, $1201.89.

PI in “Digital Signal Processing Project Development and Implementation:
Active Digital Speaker Correction,” sponsored by the Industrial Affiliates Program, 1
year starting July, 2002, $2982.00.

PI in "Supplement of Proposal for the Communication and Signal Processing
Laboratory," sponsored by Texas Instruments, December 2002, $2,475.05.

PI in "Proposal for the Communication and Signal Processing Laboratory," sponsored by
Texas Instruments, August 2001, $16,445.00.

Researcher in "An Engineering Research Center for Subsurface Sensing and Imaging
Systems," 5 years starting August 2000, $12,607,755.00.

PI in "Supplemental Proposal for the Digital Signal Processing Laboratory," sponsored
by Texas Instruments, August 2000, $22,425.00.

PI in “Proposal for a Communication and Signal Processing Laboratory,” sponsored by
the DOD, 18 months starting August 2000, $235,266.37.

CO-PI in "Tropical Center for Earth and Space Studies", sponsored by NASA, 5 years
starting July 2000, $4 Million.

PI in “Communication and Digital Signal Processing Project Development and
Implementation: CELP voice coding and error correction coding for discrete multitone
modulation,” sponsored by the Industrial Affiliates Program, 1 year starting July, 1999,
$2853.76.

PI in “Proposal for a Digital Signal Processing Laboratory,” sponsored by Intel
Corporation, June 1999, $67,500.00.

CO-PI in "Unsupervised Classification System for Hyperspectral Data Analysis,"
sponsored by DEPSCOR,Grant no. DAAGS55-98-1-0016, 3 years starting August 1997,
$328,180.



CO-PI in "Tropical Center for Earth and Space Studies", sponsored by NASA, 5 years
starting July 1995, $5.5Million.

CO-PI in "Development of a Computer Engineering Research Environment at UPR-
Mayagiiez", sponsored by the National Science Foundation, 5 years starting July 1994,
$1.5Million.

Publications:

Shawn Hunt, Osmarh Martinez, “Study on the use of complexity measures for estimation
of correct classification percentage in hyperspectral imagery,” In Algorithms and
Technologies for Multispectral, Hyperspectral, and Ultraspectral Imagery XIII,
Proceedings of SPIE Vol., pp., April 2010.

Luis Quintero, Christian Matthaus, Shawn Hunt, and Max Diem, “Denoising of single
scan Raman spectroscopy signals,” Proc. SPIE 7568, 756817 (2010)

Luis Quintero, Milos Miljkovic, Shawn Hunt, Christian Matthdus, and Max Diem,

“Impulsive noise reduction in Raman spectroscopy images,” Proc. SPIE 7568, 756811
(2010)

C, Benitez, and S. Hunt, “Adaptive Dithering of One Dimensional Signals,” ICASSP
2008 March 31-April 4, pp. 3757 — 3760, 2008

C. Rivera-Borrero, S. Rosario, S. Hunt, C. Zayas, A. Mundorf, and S. Cardona, “Ground
Truth Data Collection for Unmixing Algorithm Evaluation,” In Algorithms and
Technologies for Multispectral, Hyperspectral, and Ultraspectral Imagery XIII,
Proceedings of SPIE Vol. 6966, pp., March 2008.

S. Rosario-Torres, M. Vélez-Reyes, L.O. Jiménez-Rodriguez, and S. Hunt, “The
MATLAB Hyperspectral Image Analysis Toolbox.” Accepted for publication in R.
Rajesh, editor, Introduction to Advanced Scientific Softwares and Toolboxes,
International Association of Engineers Press, 2007.

C. Rivera, S. Hunt, ,Comparative Study of State of the Art Algorithms for Hyperspectral
Image Analysis, In Algorithms and Technologies for Multispectral, Hyperspectral, and
Ultraspectral Imagery XIII, Proceedings of SPIE Vol. 6565, pp. 656517-1-656517-9,
April 2007.

C. Benitez-Quiroz, and S. Hunt, ,Determining the Need for Dither when Re-Quantizing a
One-dimensional Signal,” 121" AES Convention, San Francisco, October 2006.

Vélez-Reyes, M., Goodman, J. A., Castrodad-Carrau, A., Jiménez-Rodriguez, L. O.,
Hunt, S. D., Armstrong, R., "Benthic habitat mapping using hyperspectral remote



sensing" in Remote Sensing of the Ocean, Sea Ice, and Large Water Regions 20006,
Proceedings of SPIE Vol. 6360.

Torres-Rosario, J.A.; Rondineu, S.; Rodriguez-Solis, R.A.; Hunt, S.; Popovic, Z.,
“Adaptive discrete lens antenna array for direction of arrival detection,” in Antennas and
Propagation Society International Symposium, 2005 IEEE Volume 4A, 3-8, Page(s):122
- 125 vol. 4A, July 2005.

Shawn Hunt, and Leila S. Rodriguez, “Fast Piecewise Linear Predictors for Lossless
Compression of Hyperspectral Imagery,” Geoscience and Remote Sensing Symposium,
2004. IGARSS '04. Proceedings. 2004 IEEE International,Volume 1, 2004.

Shawn Hunt and Jaime Laracuente, “Determining noise in Hyperspectral Imagery for the
application of Oversampling to Supervised Classification,” Proceedings of the SPIE,
April 2004.

Shawn Hunt and Heidy Sierra, “Spectral Oversampling in Hyperspectral Imagery,”
Proceedings of the SPIE, vol.5093, pp.643-650, April 2003.

Shawn Hunt and Diego Rivera, “Pattern Recognition in Hyperspectral Imagery using
Feedback,” Proceedings of the SPIE's 9™ international Symposium on Remote Sensing,
23 - 27 September 2002,Crete, Greece.

Shawn D. Hunt, “Subsurface Sensing using Hyperspectral Imagery”. Proc. Signal and
Imaging Sciences Workshop, Center for Advanced Signal and Imaging Sciences,
Lawrence-Livermore National Laboratory, Nov 18-20, 2001.

Shawn D. Hunt and Miguel Vélez-Reyes, “Band Selection for Lossless Image
Compression,” Proceedings of the SPIE, vol. 4381, pp.76-83 , April 2001.

S.D. Hunt, "Nonlinear Predictors for Lossless Compression of AVHRR Imagery,"
Proceeding of the SPIE, vol.3717, pp. 198-203, April 1999.

Ricardo Figueroa, and Shawn Hunt, "Subpixel Analysis of AVHRR Images,"
Proceedings of the University Research Centres Technical Conference Proceedings,
February 1998.

A. Lopez, A. Torres, and S.D. Hunt, "JPEG Post Processing Image Enhancement," IEEE
International Conference on Neural Networks, Houston, TX, June 9-12, 1997.

S.D. Hunt, A. Lopez, and A. Torres "Nonlinear Post Processing Image Enhancement,"
NASA University Research Centers Technical Advances in Education, Aeronautics,
Space, Autonomy, Earth and Environment, NASA ACE Center Series, Vol. 1, pp.349-
354, February, 1997.



S.D. Hunt, "A Nonlinear Adaptive Predictor for Speech Compression," IEEE
International Conference on Neural Networks, vol.4, pp. 1998-2002, June 1996.

S.D. Hunt, "Project r: Sample Rate Converter," Recording Magazine, July 1996.

S. D. Hunt, and J.R Deller Jr. , "Selective Training of Feedforward Artificial Neural
Networks Using Matrix Perturbation Theory," Neural Networks, vol.8 no.6 pp.931-943,
1995.

W. Marntinez, J. Borges, N. Rodriguez, Shawn Hunt, “A natural language processor with
neural networks,” IEEE International Conference on Systems, Man and Cybernetics, vol.
4, pp. 3156-3161., October 1995.

S.D. Hunt and B. Ray, " Neural Network Based control of a PWM Buck DC/DC
converter", Symposium on Intelligent Systems in Communications and Power, February
1994.

J.R Deller Jr. , and S. D. Hunt, "Faster, higher quality training of feedforward neural
networks by selective updating," 1994 IEEE International Symposium on Circuits and
Systems, Vol 2, pp. 435-438, June 1994.

S. D. Hunt, and John R. Deller Jr., "Training of Feedforward Artificial Neural Networks
Using Selective Updating," Proceedings of the 36th Midwest Symposium on Circuits and
Systems, Vol. 2, pp. 1189-1192, Aug. 1993.

John R. Deller, and Shawn Hunt, "A Simple 'Linearized' Learning Algorithm which
Outperforms Back-Propagation," IEEE Conference on Neural Networks, vol. II1, pp.133-
138, 1992. Neural Networks, 1992.

Shawn Hunt, A. Roseiro, and Marvin Siegel, "Signal processing for a non-invasive
microwave heart rate estimator ," Engineering in Medicine and Biology Society, 1988.
Proceedings of the Annual International Conference of the IEEE, 4-7 Nov. 1988
Page(s):158 vol.1.

Patents:
United States Patent 7,876,247
Hunt, et al. January 25, 2011
Signal Dependent Dither



Dr. Agustin A. Irizarry Rivera
Professional Engineer License 12342

P.O. Box 1810 P.M.B. 717 Phone (787) 448-2553
Mayagliez, Puerto Rico 00681

EDUCATION

Ph.D., Iowa State University, Ames, IA, 1996 - Dissertation: “"Risk-based operating limits for dynamic security
constrained electric power systems."

MSEE, University of Michigan, Ann Arbor, MI, 1990

BSEE, Magna Cum Laude, University of Puerto Rico, Mayagiiez, PR, 1988

POST DOCTORAL TRAINING

(9/08 - 6/09) Researcher at the Plataforma Solar de Almeria (PSA) in Tabernas, Spain. The PSA is the premiere
European research and development laboratory for solar thermal concentration systems.

ACADEMIC WORK EXPERIENCE

(7/05 — present) Professor, (6/00 — 6/05) Associate Professor and (1/97 — 6/00) Assistant Professor of
Electrical Engineering at the University of Puerto Rico, Mayagiiez (UPRM).

Courses most often taught in the last years: INEL 6025 Advanced Energy Conversion, INEL 6027 Electric
Power Systems Dynamics and Control, INEL 6995 Special Topics in Electrical Engineering: Reactive Power,
INEL 6995 Special Topics in Electrical Engineering: Power System Distribution, INEL 4103 Electric Systems
Analysis III, INEL 4407 Electrical Systems Design I, INEL 4415 Electric Power Systems Analysis, INEL 4048
Engineering Practice, INEL 4998 Undergraduate Research, INEL 5495 Desigh Projects in Electric Power
Systems: Distribution System Design of Eolic Generation Park, INEL 5995 Special Problems: Environmental
and Infrastructure Impact of Eolic Generation.

President (8/06 — 06/07) and (08/09 — present) Member, Electrical and Computer Engineering Department
Personnel Committee

(8/06 — 5/07) President, ADHOC Committee to Evaluate Proposals for a New UPRM Class Schedule

(8/05 — 8/06) Elected Academic Senator UPRM. Coordinator of the ADHOC Committee to Design Instruments
to Evaluate the Chancellors’ Performance, Coordinator of the ADHOC Committee to Evaluate Proposed
Academic Work Schedules for the Mayagiiez Campus, Member of the Courses Committee.

(2/00 — 8/00) Assistant Dean of Academic Affairs UPRM. Supervisor of the Registrar Office and the
Admissions Office, coordinator of the registration process for the whole Campus, author of the Academic
Calendar proposal, coordinator of the Students Academic Progress Committee, supervisor of the Courses
Central Archive keeper and coordinator of the Campus Early Admission Program.

(10/00 — 01/02) and (8/99 — 2/00) Associate Director for Academic Affairs — Electrical and Computer
Engineering Department (ECE), UPRM. Graduate Programs Director, updating the faculty recruitment plan,
coordinator of the curriculum revision and accreditation processes, evaluate the creation of new academic
programs, coordinator and supervisor of registration, co-author of proposals to bring external funding, in
charge of promoting and facilitating scientific research in ECE.



ACADEMIC INTERESTS AT GRADUATE LEVEL:

v' Renewable/alternate energy sources such as; eolic and solar thermal and their integration to the grid
v Electric power system dynamics and operation

EXAMPLES OF FUNDED RESEARCH and EDUCATION PROJECTS

Achievable Renewable Energy Targets For Puerto Rico’s Renewable Energy Portfolio Standard
(2007) A $327,197 project sponsored by the Puerto Rico Energy Affairs Administration, to produce an
estimate, based in realistic boundaries and limitations, of renewable energy available in Puerto Rico for
electricity production. Energy resources studied: biomass - including waste-to-energy, micro hydro, ocean -
waves, tides, currents and ocean thermal, solar - photovoltaic and solar thermal, wind — utility as wdl as
small wind, and fuel cells.

Colegio San Ignacio - Ejemplo de Sostenibilidad (2007) A $73,332 project to match the energy needs
of Colegio San Ignacio with its available renewable energy sources. Demonstration projects with a strong
educational component were designed, installed and operated on the Scholl Campus with the participation of
the School Faculty and students. The philosophy behind the program was one of sustainable development.

Programa Panamericano de Capacitacion en Ingenieria de Potencia Eléctrica (2006) A $97,370
educational project to deliver a Web-broadcast master program in electric power engineering to engineers in
the Dominican Republic. Courses in this program responded to the reality and necessities of the Dominican
Republic electric power industry and aims for sustainable development.

Caguas Sustainable Energy Showcase, Phase I (2006) A $90,055 project sponsored by the Municipality
of Caguas, Puerto Rico to assess the current electric energy consumption profile, by sector; residential,
commercial, industrial and governmental, of Caguas and to propose achievable goals (percentages of
demand), by sector, to be satisfied using renewable energy sources.

Failure Probabilities for Risk-Based Maintenance and Parameter Estimation of Synchronous
Machines (2003) A $99,444 project sponsored by the National Science Foundation (NSF) to estimate
parameters and failure probabilities for synchronous generators.

Intelligent Power Routers for Distributed Coordination in Electric Energy Processing Networks
(2002) A $499,849 project sponsored by the National Science Foundation (NSF) and the Office for Naval
Research (ONR) to develop a model for the next generation power network using a distributed concept based
on scalable coordination by an Intelligent Power Router (IPR).

EXAMPLES OF FUNDED TECHNOLOGY TRANSFER PROJECTS

Wind Resource Assessment in Caguas (2010) A technology transfer project, derived from Caguas
Sustainable Energy Showcase, Phase I (see below).

Inspeccion de Instalacion de Calentadores de Agua Solares y Generacion Fotovoltaica
Suplementaria para la Urbanizacién Villa Turabo en Caguas (2010) A technology transfer project,
derived from Caguas Sustainable Energy Showcase, Phase 1.

Sustainable Energy Projects for Bayamon'’s Sustainability Master Plan (2009) A technology transfer
project. Duties included: assist Bayamdn s staff to define the scope of renewable energy projects. Pre-design
a Photovoltaic Parking Roof for the Sports Complex Onofre Carballeira Umpierre, write RFP sent to
companies, evaluate design submitted by companies, design performance criteria for the construction, test,
and delivery phases of the project and evaluate the performance of the company/companies during the
construction, test, and delivery phases of the project.
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Ahorro Energético via Calentadores de Agua Solares y Generacion Fotovoltaica Suplementaria
para la Urbanizacion Villa Turabo en Caguas (2007) A $37,800 technology transfer project, derived from
Caguas Sustainable Energy Showcase, Phase I to produce an estimated 25% energy savings in
residences at Villa Turabo via solar thermal water heaters and supplemental photovoltaic generation.

INTERNATIONAL CONFERENCES AND WORKSHOPS COORDINATION

1.

(06/06 — 06/10) Member of the Probabilistic Methods Applied to Power Systems International Society (PMAPS
IS) PMAPS 1S, incorporated in Canada, is the governing body of the PMAPS Conferences. (06/06 - 05/08)
General Chair of PMAPS 2008 Conference and responsible of organizing PMAPS 2008. (05/08 - 06/10) Board
member and responsible to administer the venue selection for PMAPS 2012.

(06/06 — 05/08) General Chair of the 10th International Conference on Probabilistic Methods Applied to
Power Systems (PMAPS 2008) Rincon, Puerto Rico, May 25-29, 2008. PMAPS Conferences provide a regular
forum for engineers and scientists worldwide to interact around the common theme of power engineering
decision problems under uncertainty.

(01/06 — 05/06) Chair of the Sustainable Energy Workshop “"De Acuerdo con la Energia Sostenible y
Ahora éComo llegar alli?” at the University of Puerto Rico Mayagiiez, May 22 and 23, 2007.

OTHER RECENT PROFESSIONAL EXPERIENCE

EXPERT WITNESS — Over 18 cases in federal and state court.

ELECTRIC POWER GRID MANAGEMENT EVALUATION - Engineering evaluation of power system transmission and
distribution limitations, associated to a claim of increased operational costs, for Cunningham Lindsey
International, Inc.

RENEWABLE ENERGY — Consultant for private companies and the Government of Puerto Rico (wind data analysis,
sitting, preliminary wind turbines selection, interconnection issues and preliminary power purchase agreement
negotiations).

PEER REVIEWED PUBLICATIONS (over 40 publications) Most recent examples:

1.

Agustin A. Irizarry-Rivera, Manuel Rodriguez-Martinez, Bienvenido Vélez, Miguel Vélez-Reyes, Alberto R.
Ramirez-Orquin, Efrain O'Neill-Carrillo and José R. Cedefio, “Chapter 3 Intelligent Power Routers: Distributed
Coordination for Electric Energy Processing Networks”, In J. Momoh, L. Mili (Editors) Operation and Control of
Electric Energy Processing Networks, John Wiley and Sons/IEEE Press, 2010.

José A. Colucci Rios, Efrain O'Neill-Carrillo and Agustin A. Irizarry-Rivera. “Renewable Energy in the
Caribbean: A Case Study from Puerto Rico”, In E. Laboy, F. Schaffner, A. Abdelhadi (Editors) Environmental
Management, Sustainable Development and Human Health, Taylor and Francis Press, pp 291, 2009.

Efrain O'Neill-Carrillo, Agustin A. Irizarry-Rivera and José A. Colucci Rios, "Struggling for Sustainability in a
Fossil Fuel Dependent Society," Journal on Electrical Engineering, vol. 2, no. 4, April-June, pp. 44-%, 2009.

Efrain O’Neill-Carrillo, Agustin A. Irizarry-Rivera, José A. Colucci-Rios, William Frey, Cecilio OrtizGarcia and
Marla Pérez-Lugo, “Advancing a Sustainable Energy Ethic Through Stakeholder Engagement,” Proceedings of
the IEEE Energy 2030 Conference, November 2008, Atlanta, Georgia.
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10.

11.

12.

José A. Colucci Rios, Agustin A. Irizarry-Rivera and Efrain O’Neill-Carrillo, “Sustainable Energy for Puerto
Rico”, Proceedings of the 2007 Energy Sustainability Conference, June 27-30, 2007, Hilton Long Beach,
California, USA.

Agustin A. Irizarry-Rivera, Manuel Rodriguez-Martinez, Bienvenido Vélez, Miguel Vélez-Reyes, Alberto R.
Ramirez-Orquin, Efrain O’Neill-Carrillo and José R. Cedefio, “Intelligent Power Routers: A Distributed
Coordination Approach for Electric Energy Processing Networks”, International Journal of Critical
Infrastructures, Vol. 3 No 1/2 pp. 20-57, 2007.

Efrain O'Neill-Carrillo and Agustin A. Irizarry-Rivera, “Socially-Relevant Capstone Design Projects in Power
Engineering,” Proceedings of the IEEE/PES Power Systems Conference and Exposition, October 2006, Atlanta,
GA.

Efrain O'Neill-Carrillo, Agustin A. Irizarry-Rivera, Jorge A. Cruz-Emeric, “Curricular Revisions in Electrical
Engineering at UPRM,” Proceedings of the Thirty-fifth Annual Frontiers in Education Conference, Indianapolis,
Indiana, October 2005.

Carlos A. Ramos-Robles and Agustin A. Irizarry-Rivera, “Economical Effects of the Weibull Parameter
Estimation on Wind Energy Projects”, Proceedings of the Thirty-seventh Annual North American Power
Symposium, Ames, Iowa, October 23-25, 2005.

Jennifer Jiménez-Gonzalez and Agustin A. Irizarry-Rivera, “Generation Displacement, Power Losses and
Emissions Reduction due to Solar Thermal Water Heaters”, Proceedings of the Thirty-seventh Annual North
American Power Symposium, Ames, Iowa, October 23-25, 2005.

Carlos A. Ramos-Robles and Agustin A. Irizarry-Rivera, “Development of Eolic Generation Under Economic
Uncertainty”, Proceedings of the Eighth Probabilisic Methods Applied to Power Systems (PMAPS)
International Conference, Ames, Iowa, September 13-16, 2004.

Carlos M. Torres-Ortolaza and Agustin A. Irizarry-Rivera, “Failure Modes and Failure Probability of Intelligent
Power Routers”, Proceedings of the Eighth Probabilistic Methods Applied to Power Systems (PMAPS)
International Conference, Ames, Iowa, September 13-16, 2004.

GRADUATE THESES SUPERVISED (15 completed, 4 in progress) Most recent examples:

1.

Felipe Hernandez. “Dish/Stirling Solar Thermal Generation Impact on a Distribution Electric Power System in
the Dominican Republic”, MS Thesis, University of Puerto Rico-Mayagliez, Mayagliez, Puerto Rico, In
progress.

Héctor Pérez. “Economic and Technical Feasibility of Off-Shore Wind Generation in Puerto Rico”, MS Thesis,
University of Puerto Rico-Mayagliez, Mayagliez, Puerto Rico, In progress.

Ariel Mercado. “"Ocean Waves into Electricity Using Oscillating Water Column and its Effect on the Eledric
Network”, MS Thesis, University of Puerto Rico-Mayagliez, Mayagtiez, Puerto Rico, In progress.

Franchesca Aponte. “Ocean Wave Energy into Electricity Using Offshore Wave Energy Devices in the North
Coast of Puerto Rico”, MS Thesis, University of Puerto Rico-Mayagliez, Mayagtiez, Puerto Rico, 2009.

Magaby Quintero. “"Ocean Wave Energy into Electricity Using Shoreline Devices in Puerto Rico”, MS Thesis,
University of Puerto Rico-Mayagliez, Mayagliez, Puerto Rico, 2009.
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10.

Miguel Rios. “Small Wind / Photovoltaic Hybrid Renewable Energy System Optimization”, MS Thesis,
University of Puerto Rico-Mayagliez, Mayagliez, Puerto Rico, 2008.

Linda Monge. “Effect of Distributed Energy Storage Systems in Voltage Stability of an Island Power System”,
MS Thesis, University of Puerto Rico-Mayagliez, Mayagiiez, Puerto Rico, 2006.

Jennifer Jiménez. “Benefits of Electric Generation Displacement Using Solar Thermal Water Heating”, MS
Thesis, University of Puerto Rico-Mayagliez, Mayagliez, Puerto Rico, 2005.

Carlos Ramos. “Determination of Favorable Conditions for the Development of a Wind Power Farm in Puerto
Rico”, MS Thesis, University of Puerto Rico-Mayagtiez, Mayagiiez, Puerto Rico, 2005.

Carlos Torres. “Failure Probability of Intelligent Power Routers”, MS Thesis, University of Puerto Rico-
Mayagliez, Mayaguez, Puerto Rico, 2005.

HONORS AND OTHER PROFESSIONAL ACTIVITIES:

“2010 Distinguished UPRM Alumni” from the University of Puerto Rico Mayagliez Alumni Association.

“Ingeniero Electricista Distinguido 2005” (Distinguished Electrical Engineer 2005) from the Electrical
Engineering Institute of the Puerto Rico Professional Engineers Society - In recognition of services rendered
to the profession and outstanding professional achievements in the field of electrical engineering.

"2004 Professional Progress in Engineering Award” from Iowa State University - In recognition of outstanding
professional progress and personal development in a field of engineering specialization as evidenced by
significant contributions to the theory and practice of engineering, distinguished service rendered to the
profession, appropriate community service, and/or achievement in a leadership position.

Recipient “2003-2004 Electrical and Computer Engineering Outstanding Faculty Award” from the School of
Engineering, Mayagtiez, Puerto Rico

Recipient * " Iowa State University Research Excellence Award" for Ph.D. dissertation

Registered Professional Electrical Engineer in Puerto Rico (6/91) and Member of the “Colegio de Ingenieros y
Agrimensores de Puerto Rico”

Magna Cum Laude — BSEE, University of Puerto Rico, 1988

SERVICES RENDERED TO THE PROFESSION

Member of the AD HOC Committee for Renewable Energy and Climate of the Puerto Rico Engineers and
Surveyors Association (CIAPR, from the Spanish “Colegio de Ingenieros y Agrimensores de Puerto Rico”).

Member of the AD HOC Committee to Evaluate the Technical Administration of the Puerto Rico Electric
System by the Puerto Rico Electric Power Authority during the Tropical Storm (TS) Jeanne of September 15,
2004 - The official state inquiry by the CIAPR into what caused a general electric blackout in the Island of
Puerto Rico during Tropical Storm Jeanne. It is part of the CIAPR public responsibility to conduct such
inquiries when technical matters are in dispute. Responsibilities included: analysis of technical evidence, as
submitted by PREPA, of the power system state and behavior as TS Jeanne crossed over Puerto Rico, the
formulation of a hypothesis to explain such behavior, and to judge the decisions made on the administration
of the power system during the storm.
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Manuel A. Jiménez-Cedeiio

Electrical and Computer Engineering Department P.O. Box 9000

University of Puerto Rico at Mayagiiez Mayagiiez, PR 00681-9000

Phone: (787)832-4040 Ext. 3780 e-mail: mjimenez@ece.uprm.edu web: http:/ /www.ece.uprm.edu/~mjimenez
ACADEMICS Dr. Jimenez current teaching and research interests are centered on the area of design, optimization, and rapid

prototyping of digital and mixed-signal circuits, hardware structures for scalable, reconfigurable systems, and
embedded systems. His research experience includes the fields of power estimation, optimization, and
automatic layout techniques for VLSI circuits. He also has extensive teaching experience in electronics, digital
systems design, circuit analysis, and embedded systems. Dr. Jiménez is the founder and coordinator of the
Integrated Circuits Design Laboratory (ICDL), the Rapid Systems Prototyping Lab (RASP), and the Electronic
Testing & Characterization Laboratory (ETC). He also coordinates the Microprocessor Development Systems
Laboratory (MDS).

EDUCATION Michigan State University (MSU)

East Lansing, Michigan

Ph.D. in Electrical Engineering Aug. 1999

Area of Specialization: CAD Techniques for Automatic Layout Design

Research: Development of a Power Minimizing Physical Design Methodology for Digital VLSI Circuits.
Research Advisor: Dr. Michael Shanblatt

University of Puerto Rico at Mayagiiez (UPRM)

Mayagiiez, Puerto Rico

Master of Sciences in Electrical Engineering ~ Dec. 1991

Areas of Specialization: Digital Communication Systems and Microprocessors

Research: Development and Modeling of a Communications Protocol for a Centralized Packet-radio Network
Research Advisor: Dr. Ramén Vasquez

Universidad Auténoma de Santo Domingo (UASD)
Santo Domingo, Dominican Republic

B.Sc. in Electromechanical Engineering Nov. 1986
Majors: Power Distribution Systems and Digital Electronics

WORK University of Puerto Rico at Mayagiiez
EXPERIENCE Professor: (July 2007 to present)
Electrical and Computer Engineering Department, Mayagiiez, Puerto Rico

Associate Professor: (July 2002 to June 2007)
Electrical and Computer Engineering Department, Mayagiiez, Puerto Rico

Assistant Professor: July 1999 to June 2002
Electrical and Computer Engineering Department, Mayagtiez, Puerto Rico

Texas Instruments Inc.

Visiting Professor: Summer 2008

MSP430 Applications Group - HPA, Dallas, Texas

Development of didactic materials for teaching embedded systems using MSP430.

APEC University

Invited Professor: Summer 2003

Engineering and Technology School, Santo Domingo, Dominican Republic
Taught graduate-level course in Digital Microelectronics and IC Design

Texas Instruments Inc.

Visiting Professor: Summer 2000

Wireless CAPCOM Division, Dallas, Texas

Collaborator in a design team developing a variable multi-output band-gap voltage reference IC. Provided
recommendations for reducing the number of different voltage levels necessary to satisfy design requirements.

Visiting Professor: Summer 1999

Power Management Products Division, Dallas, Texas

Design optimization of mixed-signal power management chip. Recommended design improvements to solve
erratic transient behavior when the chip switched among the multiple power supplies it managed.




Curriculum Vitae: Manuel A. Jiménez-Cederio page 2/5

Michigan State University

Lecturer: Summer 1996

Electrical Engineering Department, East Lansing, Michigan

Circuit Analysis (EE-200), Michigan State University, East Lansing, MI

Taught the basic electric circuits course in the Electrical Engineering Department

Teaching Assistant: Aug. 1994 - to May 1999

Electrical Engineering Department, East Lansing, Michigan

Microprocessors and Computer Interfacing Laboratory,

Guided undergraduate students in the usage of development tools and programming/interfacing of the 68HC11
and 68000 microprocessors.

University of Puerto Rico at Mayagiiez

Instructor: Aug. 1991 - May 1994

Electrical and Computer Engineering Department, Mayagiiez, Puerto Rico

Taught senior students techniques for designing embedded microprocessor systems. Organized the Interfacing
course (INEL-4217) structure and laboratory into a format that is still successfully used today.

Teaching Assistant: Jan. 1989 - Jun. 1991

Microprocessor Systems Development Laboratory,

Electrical and Computer Engineering Department, Mayagiiez, Puerto Rico

Trained students and developed tutorials in the usage of an HP64000 development system.

Corporaciéon Dominicana de Electricidad

Government Power Utilities Company, Santo Domingo, Dominican Republic

Operations' Division System Analyst ~ Jan. 1985 - Dec. 1988

Coordinated Division's Computer Section. Developed software applications for load dispatch center.

Productos Electrénicos S.A.

Private Consulting Company, Santo Domingo, Dominican Republic

Technical Support Engineer ~ Mar. 1984-Jun. 1988

Assembled, troubleshot, and maintained microprocessor based machinery control boards. Designed electrical
distribution systems for industrial, commercial, and residential buildings.

COURSES Fundamentals of Electronics (INEL-4076)

TAUGHT Electrical Systems Analysis II (INEL-4102)
Microprocessors 1 (INEL-4206)

Digital Electronics (INEL-4207)
Microprocessor Interfacing (INEL-4217/1COM-5217)
Integrated Circuits Engineering (INEL-4218)

Engineering Practice (INEL-4048)
Undergraduate Research (INEL-4998 /1COM-4998)
Special Topics - Undergraduate Level (INEL-5995/ICOM-5995)
ME/MS Thesis (INEL-6045/INEL-6046)
Advanced IC Design Techniques (INEL-6079)
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Wireless Mesh Networks," IEEE Transactions on Wireless Communications, Vol. 7, No.
6, pp. 2119-2220, Jun. 2008.

Xiaodong Huang, Qingya She, Tao Zhang, Kejie Lu, and Jason P. Jue, "Modeling and
Performance Analysis of Small Group Multicast with Deflection Routing in Optical Burst
Switched Networks," IEEE Journal on Selected Areas in Communications - Supplement
on Optical Communications and Networking (JSAC-OCN), Vol. 26, No. 3, pp. 74-86,
Apr. 2008.

Kejie Lu, Yi Qian, Mohsen Guizani, and Hsiao-Hwa Chen, "A Framework for a
Distributed Key Management Scheme in Heterogeneous Wireless Sensor Networks,"
IEEE Transactions on Wireless Communications, Vol. 7, No. 2, pp. 639-647, Feb. 2008.
Jieyan Fan, Dapeng Wu, Kejie Lu, and Antonio Nucci, "An Efficient Data Structure for
Network Anomaly Detection," Security and Communication Networks, Vol. 1, No. 2, pp.
107-124, Feb. 2008.

Yi Qian, Kejie Lu, Bo Rong, and David Tipper, "A Design of Optimal Key Management
Scheme for Secure and Survivable Wireless Sensor Networks," Security and
Communication Networks, Vol. 1, No. 1, pp. 75-82, Jan. 2008.

Jian Liu, Gaoxi Xiao, Kejie Lu and Imrich Chlamtac, "An Evaluation of Distributed
Parallel Reservations in Wavelength-Routed Networks," IEEE Journal on Selected Areas
in Communications - Supplement on Optical Communications and Networking (JSAC-
OCN), Vol. 25, No. 9, pp. 27-39, Dec. 2007.

Kejie Lu, Dapeng Wu, Jieyan Fan, S. Todorovic, and A. Nucci, "Robust and Efficient
Detection of DDoS Attacks for Large-Scale Internet," Computer Networks, Vol. 51, No.
18, pp. 5036-5056, Dec. 2007.

Kejie Lu, Yi Qian, Domingo Rodriguez, Wilson Rivera, Manual Rodriguez, "A cross-layer
design framework for wireless sensor networks with environmental monitoring
applications," Journal of Communications Software and Systems, Vol. 3, No. 3, pp. 207-
214, Sept. 2007.

Bo Rong, Yi Qian, and Kejie Lu, "Integrated Downlink Resource Management for
Multiservice WiMAX Networks," IEEE Transactions on Mobile Computing, Vol. 6, No. 6,
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18.
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pp. 621-632, Jun. 2007. Ranked #6 (most accessed) in all papers published in IEEE
Transactions on Mobile Computing (July 2007).

Kejie Lu, Dapeng Wu, Yi Qian, Yuguang Fang, and Robert C. Qiu, "Performance of An
Aggregation-Based MAC Protocol for High-Data-Rate Ultra-Wideband Ad Hoc
Networks," IEEE Transactions on Vehicular Technology, Vol. 56, No. 1, pp. 312-321,
Jan. 2007.

Yu Zheng, Kejie Lu, Dapeng Wu, and Yuguang Fang, "Performance Analysis of IEEE
802.11 DCF in Imperfect Channels," IEEE Transactions on Vehicular Technology, Vol.
55, No. 5, pp. 1648-1656, Sept. 2006.

Tao Zhang, Kejie Lu, and Jason P. Jue, "Shared Buffering in Optical Packet-Switched
Networks," IEEE Journal on Selected Areas in Communications - Supplement on Optical
Communications and Networking (JSAC-OCN), Vol. 24, No. 4, pp. 118-127, Apr. 2006.
Wei Liu, Yanchao Zhang, Kejie Lu, and Yuguang Fang, "Energy conservation through
resource-aware movement in heterogeneous mobile ad hoc networks," Journal of
Combinatorial Optimization, Special Issue on Network Applications, Vol. 11, No. 1, pp. 7-
20, Jan. 2006.

Selected Magazine Publications

1.

Shengli Fu, Kejie Lu, Tao Zhang, Yi Qian, and Haisao-Hwa Chen, "Cooperative wireless
networks based on physical layer network coding," accepted, IEEE Wireless
Communications, 2010.

Kejie Lu, Yi Qian, Hsiao-Hwa Chen, and Shengli Fu, "WiMAX Networks: From Access
To Service Platform," IEEE Network, Vol. 22, No. 3, pp. 38-45, May 2008. Ranked #1
(most accessed) among all papers published in IEEE Network Magazine (August 2008).
(Ranked #32 among all IEEE papers, in September 2008)

Yi Qian, Kejie Lu, and David Tipper, "A design for secure and survivable wireless sensor
networks," IEEE Wireless Communications Magazine, Vol. 14, No. 5, pp. 30-37, Oct.
2007.

Kejie Lu, Yi Qian, and Hsiao-Hwa Chen, "A Secure and Service-Oriented Network
Control Framework for WiMAX Networks," IEEE Communications Magazine, Vol. 45,
No. 5, pp. 124-130, May 2007. Ranked #1 (most accessed) among all papers published
in IEEE Communications Magazine (July 2007). (Ranked #23 among all IEEE papers, in
July 2007)

Selected Conference Publications

1.

Gonzalo Vaca-Castano, Domingo Rodriguez, Julio Castillo, Kejie Lu, Alejandro Rios,
and Fernando Bird, "A Framework for Bioacoustical Species Classification in a Versatile
Service-Oriented Wireless Mesh Network," in Proc. 2010 European Signal Processing
Conference (EUSIPCO-2010), Aalborg, Denmark, Aug. 2010.

Xiangmao Chang, Jin Wang, Jianping Wang, Victor Lee, Kejie Lu and Yixian Yang, "On
Achieving Maximum Secure Throughput Using Network Coding Against Wiretap Attack,"
in Proc. IEEE ICDCS 2010, Genoa, Italy, Jun. 2010.

Kejie Lu, Wang Liu, Jianping Wang, Tao Zhang, Shengli Fu, "Achieving the Capacity
Bounds of Multicast in Large-Scale Wireless Networks," in Proc. IEEE ISIT 2010, Austin,
Texas, Jun. 2010.

Hui Guo, Yi Qian, Kejie Lu, and Nader Moayeri, "Backbone Routing over Multihop
Wireless Networks: Increased Network Coding Opportunity," in Proc. IEEE ICC 2010,
Capetown, South Arica, May 2010.
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15.

16.

17.

18.

19.

20.

21.

22.

Tao Zhang, Kejie Lu, Ayat Jafari, Shengli Fu, and Yi Qian, "On the Capacity Bounds of
Large-Scale Wireless Network with Physical-Layer Network Coding Under the
Generalized Physical Model," in Proc. IEEE ICC 2010 - Workshop on Cooperative and
Cognitive Mobile Networks, Capetown, South Africa, May 2010.

Jianping Wang, Chunming Qiao, Yan Li, and Kejie Lu, "Minimizing the Worst-Case
Playback Delay in VoD Services over Passive Optical Networks," to appear, in Proc.
IEEE INFOCOM 2010, San Diego, CA, Mar. 2010.

Jin Wang, Jianping Wang, Kejie Lu, Bin Xiao, and Naijie Gu, "Optimal Linear Network
Coding Design for Secure Unicast with Multiple Streams," to appear, in Proc. IEEE
INFOCOM 2010, San Diego, CA, Mar. 2010.

Kejie Lu, Shengli Fu, Yi Qian, and Hsiao-Hwa Chen, "SER Performance Analysis for
Physical Layer Network Coding over AWGN Channel," in Proc. IEEE Globecom 2009,
Honolulu, Hawaii, USA, Dec. 2009.

Dong Wang, Shengli Fu, and Kejie Lu, "Channel Coding Design to Support
Asynchronous Physical Layer Network Coding," in Proc. IEEE Globecom 2009,
Honolulu, Hawaii, USA, Dec. 2009.

Hui Guo, Yi Qian, Kejie Lu, and Nader Moayeri, "The Benefits of Network Coding over a
Wireless Backbone," in Proc. IEEE Globecom 2009, Honolulu, Hawaii, USA, Dec. 2009.
Hui Guo, Yi Qian, Kejie Lu, and Nader Moayeri, "Backbone Construction for
Heterogeneous Wireless Ad Hoc Networks," in Proc. IEEE ICC 2009, Dresden,
Germany, Jun. 2009.

Kejie Lu, Shengli Fu, Yi Qian, and Tao Zhang, "On The Security Performance of
Physical-Layer Network Coding," in Proc. IEEE ICC 2009, Dresden, Germany, Jun.
2009.

Kejie Lu, Tao Zhang, Yi Qian, and Shengli Fu, "A Novel Topology Control Scheme for
Future Wireless Mesh Networks," in Proc. IEEE Globecom 2008, New Orleans, Nov.
2008.

Yi Qian, Kejie Lu, and Nader Moayeri, "A Secure VANET MAC Protocol for DSRC
Applications," in Proc. IEEE Globecom 2008, New Orleans, Nov. 2008.

Hector M. Lugo-Cordero, Kejie Lu, Domingo Rodriguez, Sastri Kota, "A Novel Service-
Oriented Routing Algorithm for Wireless Mesh Network," in Proc. IEEE MILCOM 2008,
San Diego, CA, Nov. 2008.

Kejie Lu, Tao Zhang, Yi Qian, and Shengli Fu, "Performance of a Novel Topology
Control Scheme for Future Wireless Mesh Networks," in Proc. IEEE MILCOM 2008, San
Diego, CA, Nov. 2008.

Ming Li, Hua Zhu, Shiwen Mao, Kejie Lu, Min Chen, "Robot Swarm Communication
Networks: Architectures, Protocols, and Applications," in Proc. Chinacom 2008,
Hangzhou, China, Aug. 2008.

Kejie Lu, Shengli Fu, and Yi Qian, "Capacity of Random Wireless Networks: Impact of
Physical-Layer Network Coding," in Proc. IEEE ICC 2008, Beijing, China, May 2008.
Bo Rong, Yi Qian, Kejie Lu, and M. Kadoch, "Call Admission Control for Mobile Agent
Based Hando?," in Proc. IEEE ICC 2008, Beijing, China, May 2008.

Hua Zhu, Kejie Lu, and Ming Li, "Distributed Topology Control in Multi-Channel Multi-
Radio Mesh Networks," in Proc. IEEE ICC 2008, Beijing, China, May 2008.

Kejie Lu, Shengli Fu, Tao Zhang, and Yi Qian, "On the Design of Future Wireless Ad
Hoc Networks," in Proc. of IEEE Globecom 2007, Washington DC, USA, Nov. 2007.
Shengli Fu, Kejie Lu, Yi Qian, and Murali Varanasi, "Cooperative Network Coding for
Wireless Ad-Hoc Networks," in Proc. of IEEE Globecom 2007, Washington DC, USA,
Nov. 2007.
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29.

30.

31.

32.

33.

34.

35.

36.

Kejie Lu, Shengli Fu, Yi Qian, and Hsiao-Hwa Chen, "Increasing the Throughput of
Wireless LANs Via Cooperative Retransmission," in Proc. of IEEE Globecom 2007,
Washington DC, USA, Nov. 2007.

Yi Qian, Kejie Lu, Bo Rong, and Hua Zhu, "Optimal Key Management for Secure and
Survivable Heterogeneous Wireless Sensor," in Proc. of IEEE Globecom 2007,
Washington DC, USA, Nov. 2007.

Kejie Lu, Yi Qian, Domingo Rodriguez, Wilson Rivera, Manual Rodriguez, "Wireless
Sensor Networks for Environmental Monitoring Applications: A Design Framework," in
Proc. of IEEE Globecom 2007, Washington DC, USA, Nov. 2007.

Kejie Lu, Shengli Fu, Yi Qian, and Sastri Kota, "A Novel Architecture for Future Wireless
Mesh Networks," in Proc. IEEE Milcom 2007, Orlando, FL, USA, Oct. 2007.

Tao Zhang, Kejie Lu, Gaoxi Xiao, and S.-Q. Zheng, "Design Principles and Formulation
for Optical SMART Networks," in Proc. IEEE Milcom 2007, Orlando, FL, USA, Oct. 2007.
Omar Villavicencio, Kejie Lu, Hua Zhu, and Sastri Kota, "Performance of IEEE 802.11n
in Multi-Channel Multi-Radio Wireless Ad Hoc Network," in Proc. IEEE Milcom 2007,
Orlando, FL, USA, Oct. 2007.

Miguel A. Erazo, Yi Qian, Kejie Lu, and Domingo Rodriguez, "Analysis and Design of A
MAC Protocol for Wireless Sensor Networks with Periodic Monitoring Applications," in
Proc. IEEE Milcom 2007, Orlando, FL, USA, Oct. 2007.

Yi Qian, Kejie Lu, Bo Rong, Hector Lugo, and David Tipper, "An Optimal Key
Management Scheme for Wireless Sensor Networks," in Proc. IEEE Milcom 2007,
Orlando, FL, USA, Oct. 2007.

Hua Zhu and Kejie Lu, "Resilient Opportunistic Forwarding: Issues and Challenges," in
Proc. IEEE Milcom 2007, Orlando, FL, USA, Oct. 2007.

Kejie Lu, Tao Zhang, and Ayat Jafari, "An Anycast Routing Scheme for Supporting
Emerging Grid Computing Applications in OBS Networks," in Proc. of IEEE ICC’2007,
Glasgow, UK, Jun. 2007.

Bo Rong, Yi Qian, and Kejie Lu, "Downlink Call Admission Control in Multiservice
WIMAX Networks," in Proc. of IEEE ICC 2007, Glasgow, UK, Jun. 2007.

Kejie Lu, Tao Zhang, Shengli Fu, Yi Qian, Ashwin Gumaste, and S.-Q. Zheng, "A Design
Principle for Future High-Speed Networks," in Proc. of High-Speed Networks Workshop
2007 (with IEEE INFOCOM 2007), Anchorage, AK, USA, May 2007.

Yi Qian, Kejie Lu, and David Tipper, "Towards Survivable and Secure Wireless Sensor
Networks," in Proc. of IEEE IPCCC 2007 (WIA'07), New Orleans, LA, USA, Apr. 2007.
Jieyan Fan, Dapeng Wu, Kejie Lu, and Antonio Nucci, "Design of Bloom Filter Array for
Network Anomaly Detection," in Proc. of IEEE Globecom 2006, San Francisco, CA,
USA, Nov. 2006.

External Research Grants

NSF-EPSCOR Start-Up Grant: $200,000, August 2005 - May 2007, PI: Project on "A
Novel Medium Access Framework for Emerging Wireless Mesh Networks: Protocol
Design, Theoretical Analysis, and Prototype Development".

NSF CCLI Grant: $149,999, June 2008 — May 2011, PI, project title: “lmproving the
Curriculum of Electrical and Computer Engineering through Projects on Wireless
Networks”.

NSF MRI Grant: $589,970, September 2009 — August 2012, PI, project title: “MRI:
Development of a Versatile Service-Oriented Wireless Mesh Network for Disaster Relief
and Environmental Monitoring in Puerto Rico”.
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Research and Teaching Interests:

Image processing, hyperspectral image analysis, computational modeling for classification of high dimensional
images. Variational algorithms and manifold graph geometry for solving problems in image processing,
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Education:

Ph.D. Computing, Information Science and Engineering, University of Puerto Rico, Mayagiiez, 2004.
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Visiting Scholar Jan 2004-Dec 2004
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Research Assistant
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S. Huaman Vega and V. Manian, “Object segmentation in hyperspectral images using active contours
and graph cuts,” accepted for Intl Journal of Remote Sensing, 2010.

S. Velasco-Forero and V. Manian, “Improving hyperspectral image classification using spatial preprocessing,”
IEEE Trans. Geoscience and Remote Sensing Letters, Vol. 6, No. 2, pp 297-301, April 2009.

V. Manian and M. Velez-Reyes, “Support vector classification of land cover and benthic habitat from
hyperspectral images”, Intl. Journal of high speed electronics and systems, Vol. 18, No. 2, pp. 337-348, June
2008.

V. Manian and L. O Jimenez, “Land cover and benthic habitat classification using texture features from
multispectral and hyperspectral images”, Journal of Electronic Imaging, SPIE, Vol. 16, No. 2, 2007.

V. Manian and A. Ross, “Face detection using statistical and multi-resolution texture features”, Multimedia
Cyberspace Journal, Special Issue on Pattern Recognition and Bioinformatics, Vol. 3, No. 3, pp. 1-9, 2005.

V. Manian and R. Vasquez, “Approaches to color and texture based image classification”, Journal of Optical
Engineering, SPIE, Vol. 41, No. 7, pp. 1480-1490, July 2002.

V. Manian, R. Vasquez, and P. Katiyar, “Texture classification using logical operators”, IEEE Trans. on Image
Processing, Vol. 9, No: 10, pp. 1693-1703, Oct. 2000.

V. Manian and R. Vasquez, “Scaled and rotated texture classification using a class of basis functions”, Journal
of Pattern Recognition, Vol. 31, No. 12, pp. 1937-1948, 1998.

Publications in Conference Proceedings:
Fanny SPIE

Nestor CAHSI

Susi CAHSI

S. Huaman Vega and V. Manian, “Object segmentation in hyperspectral images using active contours
and graph cuts,” 2010 Intl. Symposium on Spectral Sensing Research (ISSR), June 2010, Springfield,
Missouri.

F. Nina-Paravecino and V. Manian, “Spherical harmonics as a shape descriptor for hyperspectral image
classification,” Proc. SPIE Intl. Conf. Defense, Security and Sensing, Vol. 7695, Orlando, 2010.

N. Diaz and V. Manian, “Hyperspectral texture synthesis by multiresolution pyramid decomposition,”
Proceedings SPIE Intl. Conf. defense, security and sensing, Vol. 7334, Orlando, April 2009.

S. Velasco and V. Manian, “Accelerating hyperspectral manifold learning using graphical processing units,
Proceedings SPIE Intl. Conf. defense, security and sensing, Vol. 7334, Orlando, April 2009.

S. Velasco and V. Manian, “Improving hyperspectral image classification based on graphs using spatial
preprocessing,” Proceedings IEEE Intl. Conf. IGARSS, Boston, July 2008.

A. Alarcon and V. Manian, “A variational method for target detection in hyperspectral images,” Proceedings
SPIE Intl. Conf. Defense & Security, Vol. 6967, Orlando, April 2008.
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S. Cruz and V. Manian, “Hyperspectral image classification using spectral histograms and semi-supervised
learning,” Proceedings SPIE Intl. Conf. Defense & Security, Vol. 6966, Orlando, April 2008.

V. Manian, L. O. Jimenez and M. Velez-Reyes, “A comparison of statistical and multiresolution texture features
for improving hyperspectral image classification.” Proceedings SPIE Intl Conf. Remote Sensing, SPIE,
Belgium, Sept. 2005.

V. Manian and M. Velez-Reyes, “A boosted learning algorithm for texture classification and object detection”,
Proceedings SPIE Conf. Defense & Security, SPIE, Vol. 5817, Orlando, April 2005.

V. Manian and R. Vasquez, “Application of nonlinear texture dynamics for image classification.” Proceedings
SPIE Conf. Defense and Security, SPIE, Orlando, FL, April 2004.

’

V. Manian and R. Vasquez, “Texture discrimination based on neural dynamics of visual perception.’
Proceedings IEEE Joint Intl. conf. Neural Networks, Proceedings IEEE, Vol. 1, pp. 113-118, Portland,
Oregon, July 2003.

V. Manian and R. Vasquez , “Texture based cloud detection in MODIS images, Proceedings SPIE Remote
Sensing conference, Crete, Greece, Sept. 23-28, 2002.

V. Manian and R. Vasquez, A genetic algorithm for texture description and classification, Proceedings SPIE
Intl. Conf. AeroSense’02, Orlando, FL, April 2002.

V. Manian, A. Vega and R. Vasquez, Comparison of feature selection algorithms for texture image classification,
Proceedings SPIE International Conference AeroSense’01, Orlando, FL, April 2001.

V. Manian, Roger Hernandez and R. Vasquez, Classifier performance for SAR image classification, Proceedings
IEEE conference IGARSS’00, Hawaii, July 2000.

V. Manian, Michael Diaz and R. Vasquez, Wavelet features for color image classification, Proceedings ASPRS
2000, Washington D.C., May 2000.

V. Manian, Marcel Castro and R. Vasquez “Texture based algorithm for color image classification, Proceedings
SPIE International Conference AeroSense’2000, Orlando, April 2000.

V. Manian and R. Vasquez, Image classification using semivariogram method, Proceedings World
Multiconference on Systemics, Cybernetics and Informatics, Vol. 6, Orlando, FL, August, 1999.

V. Manian and R. Vasquez, “Multiresolution edge detection algorithm applied to SAR images,” Proceedings
IEEE Intl. Conference IGARSS'99, Hamburg, July 1999.

V. Manian and R. Vasquez, On remote sensing image classification and segmentation using a toolbox,
Proceedings 4™ Intl. Airborne remote sensing conference ERIM, Ottawa, Canada, June 1999.

V. Manian, M. Ruiz and R. Vasquez, “The use of a robust toolbox for texture classification and segmentation,
Proceedings of SPIE AeroSense’99, Orlando, FL, April’1999.

V. Manian and R. Vasquez, “On the use of transform features for SAR image classification, Proceedings IEEE
Intl. Conference IGARSS’98, Seattle, July 1998.
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V. Manian and R. Vasquez, “Texture discrimination in noise using wavelets,” Proceedings SPIE Intl.
Conference on AeroSense’98, Orlando, FL, April 1998.

V. Manian and R. Vasquez, Comparison of traditional and wavelet methods for invariant texture classification,
Proceedings of COPIMERA’97, Santiago, Chile, Oct’97.

V. Manian and R. Vasquez, “A framework for SAR image classification: comparison of co-occurrence and a
Gabor based method,” Proceedings IEEE IGARSS, Singapore, Aug. 1997.

V. Manian and R. Vasquez, On scaled and rotated texture segmentation using a class of basis functions,
Proceedings SPIE conf. on AeroSense, Orlando, April 1997.

V. Manian and R. Vasquez, Feature analysis for scaled and rotated texture segmentation, Proceedings 21* Int.
Conf. on Computers and Industrial Engineering, San Juan, PR, March 1997.

V. Manian and R. Vasquez, A framework for the recognition of scaled, translated and rotated objects using the
short time Fourier transform, Proceedings IEEE conf. SMC, Beijing, China, Oct.1996.

V. Manian and R. Vasquez, On the implementation of wavelet transforms in multicomputer networks,
Proceedings of ICSPAT’96, Boston, Oct. 1996.

V. Manian and R. Vasquez, “A framework for object recognition in images using the short time Fourier
transform,” Proceedings of SPIE’s optical science, instrumentation and engineering, Denver, August 1996 .

V. Manian and R. Vasquez, Efficient algorithms for Gabor transforms in multicomputer networks, Proceedings
SPIE’s 1996 AeroSense conference, Orlando, April 1996.

V. Manian and R. Vasquez, A computational framework for analyzing textured image classification,
Proceedings 1995 IEEE SMC, Vancouver, Canada, Oct. 1995.

V. Manian and R. Vasquez, Analysis of transputer processor networks for image processing, Proceedings
SPIE's 1995 AeroSense conference, Orlando, April 1995.

Book Chapter Contribution:

CenSSIS Spectral Sensing Book

Presentations:

V. Manian and M. Velez-Reyes, “Support vector classification of alnd cover and benthic habitat from
hyperspectral images,” International Symposium on Spectral Sensing Research, Bar Harbor, Maine, May

2006.

V. Manian and A. Ross, “A texture based approach to face detection,” presented at Biometric Consortium,
Washington, Sept. 2004.

Research Grants:
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Co-PI in Hyperspectral Imaging for Biodiversity Assessment of Coastal and Terrestrial Ecosystems,
NASA EPSCoR, $750,000, September 2009 to August 2012.

Collaborator in National Center for Island, Maritime& Extreme Environment Security, Hawaii
University, 2009-2011.

PI in Advanced processing and pattern recognition techniques for hyperspectral images, National
Geospatial Agency, $139,998, September 2008 to August 2010.

PI in Advanced skin diagnostics and assessment, Lockheed Martin, $100,000, April 2008 to December
2008.

Co-PI in Improving algorithms for target detection in hyperspectral infrared imagery, (PI Miguel Velez-
Reyes) Department of Defense, $485,057, November 2005 to November 2008.

Co-PI in A geometric approach for the analysis of hyperspectral imagery, (PI Miguel Velez-Reyes),
National Geospatial Agency, $140,000, August 2006 to July 2008.

Collaborator in Center for Subsurface Sensing and Imaging Systems (CenSSIS), (Co-PI Miguel Velez-
Reyes) A consortium between Northeastern University (lead institution), Boston University, Renselear
Polytechnic, and the University of Puerto Rico Mayaguez Campus, NSF Engineering Research Centers
Program, UPRM component $3.75M, September 2000- August 2010.

Collaborator in NOAA - Co-operative Remote Sensing Science and Technology Center (CREST), A
consortium with CUNY and other universities UPRM PI - Dr. Ramon Vasquez, 2006-2010.

PI in Statistical modeling and classification of skin components using multispectral reflectance confocal
microscopic and hypersepctral images, UPRM MBRS-SCORE seed money grant, $7000, 2005.

Pl in Hyperspectral texture modeling by multiple pairwise pixel interactions, UPRM R&D seed money
grant, $5000, 2007.

Graduate Theses Supervised:

Sol Marie-Cruz, Classification of Hyperspectral Images using Spectral Difference Histogram, M.S.
Electrical Engineering. Completed in July 2008.

Andres Alarcon, A Variational Method for Target Detection in Hyperspectral Images, M.S. Electrical
Engineering Thesis. Completed in July 2009.

Nestor Diaz, Hyperspectral texture synthesis and inpainting methods, M.S. Electrical Engineering Thesis.
Completed in July 2010.

Susi Huaman, Graph cuts method for segmentation of hyperspectral images, M.S. Computer Engineering
Thesis. Completed in July 2010.

Fanny Nina, Computational methods for hyperspectral image classification, M.S. Computer Engineering
Thesis. In Progress.
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Ph.D., Virginia Polytechnic Institute and State University, Blacksburg, Virginia.
Degree Date: January 2010.
Dissertation Title: “An Approach to Using Cognition in Wireless Networks”.
M.S.E.E., Northwestern University, Evanston, lllinois. December 1998.
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Department of Electrical and Computer Engineering,
University of Puerto Rico, Mayaglez, Puerto Rico,
Assistant Professor, January 2010 to present.
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Department of Electrical and Computer Engineering,

University of Puerto Rico, Mayaglez, Puerto Rico,

Instructor, August 2009 to December 2009
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Department of Electrical and Computer Engineering,
Virginia Polytechnic Institute and State University,
Graduate Research Assistant, August 2005-June 2007.

Communications Networking Services,
Virginia Polytechnic Institute and State University,
Graduate Research Assistant, August 2004-June 2005

Department of Mathematics and Applied Sciences
Interamerican University, San German, Puerto Rico,
Instructor, January 2003-June 2003.

Lucent Technologies, Whippany, New Jersey,
Systems Engineer, August 1999-March 2001.

Motorola, Inc., Schaumburg, lllinois,
Systems Engineer, August 1996-June 1999.

Research Related Publications:

1. An He, Kyung Kyoon Bae, Timothy R. Newman, Joseph Gaeddert, Kyouwoong Kim, Rekha Menon,
Lizdabel Morales, Youping Zhao, Jeffrey H. Reed, and William H. Tranter, “A Survey of Artificial
Intelligence for Cognitive Radios”, accepted to IEEE Transactions on Vehicular Technology, April 2010.

2. L. Morales, J. E. Suris and J. H. Reed, “A Hybrid Cognitive Engine for Improving Coverage in 3G
Wireless Networks”, IEEE 1CC Joint Workshop on Cognitive Wireless Networks and Systems, June 2009.

3. L. Morales and J. E. Suris, “Cognitive Radio: A New Trend in Wireless Communications”, Colegio de
Ingenieros y Agrimensores de Puerto Rico, Revista Dimension, to be published in 2010.

4. An He, Timothy R. Newman, Jeffrey H. Reed, Lizdabel Morales, Kyung K. Bae, Chan H. Park,
“Development of a Case-Based Reasoning Cognitive Engine for IEEE 802.22 WRAN Applications,”



accepted to ACM MC2R Special Issue on Cognitive Radio Technologies and Systems, to be published in
2010.

5. An He, Joseph Gaeddert, Timothy Newman, Lizdabel Morales, Jeffrey H. Reed, Kyung K. Bae, Chang-
Hyung Park, “Development of a Case-Based Reasoning Cognitive Engine for IEEE 802.22 WRAN
Applications,” ACM Mobile Communications and Computing Review, April 2009.

Other Related Publications

1. Y. Zhao, L. Morales, J. Gaeddert, K. K. Bae, J. S. Um; J. H. Reed, “Applying Radio Environment Maps
to Cognitive Wireless Regional Area Networks,” IEEE Dynamic Spectrum Access Networks (DySpan),
April 2007.

2.Y. Zhao, J. Gaeddert, L. Morales, K. K. Bae, J. S. Um, and J. H. Reed, “Development of Radlio
Environment Map Enabled Case- and Knowledge-Based Learning Algorithms for IEEE 802.22 WRAN
Cognitive Engines,” International Conference on Cognitive Radio Oriented Wireless Networks and
Communications (CrownCom), August 2007.

Research Related Intellectual Property:
1. A Case and Knowledge Based Learning (REM-CKL) Method for Cognitive Radios, VTIP:07-062.
2. A Generic Cognitive Engine Design Based on REM, VTIP:07-060.

Synergistic Activities:

IEEE ICC 2011 Wireless Network Symposium Technical Program Committee Member.

Reviewer for IEEE Communications Letters, IEEE International Midwest Symposium on Circuits and
Systems (MWSCAS 2010) and IEEE GlobeComm Technical Conferences 2009, 2010. Undergraduate
student mentor and CAHSI Affinity Research Group Model participant. Lead mentor in a Collaborative
Research Experience for Undergraduates (CREU) for the Coalition to Diversity Computing in “Body Area
Network for bio-telemetric applications” 8/2010-6/2011.

Puerto Rico CubeSat Project Faculty Advisor 10/2010 until present.

Awards:

Gesta Hispana Medal, Virginia Polytechnic Institute and State University, 2010.
GSA Travel Fellowship, Virginia Polytechnic Institute and State University, 2009.
Pratt Fellowship, Virginia Polytechnic Institute and State University, 2004-2007.
Virginia Space Grant Fellowship, Virginia Space Grant Consortium, 2005-2007.
GEM Fellowship, Northwestern University, Evanston, lllinois, 1997-1999.

Graduate Advisors:
Ph.D. - Dr. Jeffrey H. Reed, Virginia Polytechnic Institute and State University.
M.S.E.E. - Dr. Chung-Chieh Lee, Northwestern University.



ORTIZ-RIVERA, EDUARDO I.

US Citizen
Born: Aibonito, Puerto Rico, United States of America
Academic rank: Assistant Professor

Electrical and Computer Engineering Department
University of Puerto Rico at Mayagiiez
Hc 6 Box 62657 Mayagiiez PR 00680

Telephone: 1-787-426-1804
Email: eduardo.ortiz@ece.uprm.edu or eduardo.ortizZ@upr.edu

(i) Degrees with fields, institution, and date:

Electrical Engineering, Michigan State University (MSU),
Ph.D Ph.D. Advisor: Dr. Fang Z. Peng, IEEE Fellow 05/2006
"~ Ph.D. Dissertation: “Modeling and Analysis of Solar Distributed Generation”
Electrical Engineering, Michigan State University,
M.S Academic Advisor: Dr. Percy A. Pierre, National Academy of Engineering Fellow 05/2002
T Research Advisor: Dr. R.L. Tummala, MSU Distinguished Professor
B.S. Electrical Engineering University of Puerto Rico, Mayagliez Campus 05/2000

Specialization: Power Systems and Control Systems

(ii) Faculty service at UPRM:

. Date of original appointment: August 2006

. Dates of advancement in rank:
Assistant Professor: 2006 to present
Total years of service: 4 years and 6 months

(iii) Areas of professional expertise:

Photovoltaic Systems, Decision & Risks for Power Markets, Renewable Energy, Algorithms for Maximum
Power Control, Resonators, Nonlinear Control, Power Electronics, Electric Drives, Engineering Education

Professional Certifications:
1. Installing Photovoltaic Systems Certification by Florida Solar Energy Center 2009
(DBPR CE No. 0000859, ECLB No. 0008242)
2. North American Board of Certified Energy Practitioners (NABCEP)
(No. E121109-18, NAPCEB Certified 2010)
3. Licensed Engineer In Training (EIT) in Puerto Rico, USA, since 2000

(iv) Appointments—academic or industrial:

08/2006 to present Assistant Professor, University of Puerto Rico-Mayagliez, PR
09/2010 to present Undergraduate Research LS-AMP Faculty Mentor, UPRM-College of Engineering,

Summers 2007-10 Faculty Guest Researcher, Argonne National Laboratory, Argonne, IL
2010 DHS Faculty Researcher, University of Southern California,

DHS Center of Excellence USC-CREATE, Los Angeles, CA
Summer 2006 Research Assist., Volgograd State Technical University, Volgograd, Russia

08/2002 - 05/2006 Research Assistant, Michigan State University, East Lansing, MI

05/2004 - 07/2004 Research Assistant, Chinese Academy of Sciences Institute of Automation
(CASIA), Beijing, China

08/2001 - 04/2002 Teaching Assistant, Electrical and Computer Engineering, MSU, East Lansing

Summers 2001-02 Research Assistant, Fermi National Accelerator Laboratory, Batavia, IL

08/2000 - 04/2001 Teaching Assistant, Electrical and Computer Engineering, MSU, East Lansing

05/2000 - 07/2000 Project Manager Assistant, Transmission Lines Division, Lord Electric
Company, Rio Piedras, PR

08/1999 - 04/2000 Research Assistant, Tren Urbano, ATI, San Juan, PR



(v) Journal publications (undergraduate student as co-author¥*):

1-

4-

Ortiz-Rivera, Eduardo I.; Cosme, Antonio*; Alvarez, Jaime*; “Compact Fluorescent Lamps,
an Anticipatory Mind to Mercury” IEEE Potentials-Magazine Jan./February 2011 Vol.30 No.1

Balaguer, Irvin; Ortiz-Rivera, Eduardo I.; “Survey of Distributed Generation Islanding
Detection Methods” IEEE Latin America Transactions, October 2010 vol. 8 No. 5

Fang Zheng Peng; Joseph, A.; Jin Wang; Miaosen Shen; Lihua Chen; Zhiguo Pan; Ortiz-
Rivera, E.; Yi Huang; “Z-source inverter for motor drives” IEEE Transactions on Power
Electronics, Volume 20, Issue 4, July 2005 Page(s):857 — 863

Ortiz-Rivera, Eduardo I. “Analytical Model for a Photovoltaic Module using the Electrical
Characteristics provided by the Manufacturer Data Sheet” IEEE Transactions on Power
Electronics. (Accepted)

Ortiz-Rivera, Eduardo 1. “A Novel Method to Estimate the Maximum Power for a
Photovoltaic Inverter System.” IEEE Transactions on Power Electronics (Accepted)

(vi) Conference publications (undergraduate student as co-author*):

6-

10-

11-

12-

13-

Otero, Ruben, Santiago, Juan; Cruz, Joel; Lopez, Victor; Ortiz-Rivera, Eduardo I.; “Three
Phase Induction Motor Drive Using Flyback Converter and PWM Inverter Fed from a Single
Photovoltaic Panel” 2011 Power and Energy Society General Meeting, Detroit, MI

113

Santiago, Juan; Gonzalez, Pedro; Garcia, Sergio; Ortiz-Rivera, Eduardo I.; “Design of an
Observer and Speed Controller for a DC Motor Fed by Fuel Cells and DC to DC Converters”
2011 Power and Energy Society General Meeting, Detroit, MI

Ortiz, Eliud; Maldonado, Ricardo; O’neill, Harry, Ortiz-Rivera, Eduardo I.; “Proposed
System Model and Simulation for Three Phase Induction Motor Operation with Single PV
Panel” 2011 Power and Energy Society General Meeting, Detroit, MI

113

Garcia, Sergio*; Pabon, Jose*; Diaz, Yancy*; Ortiz-Rivera, Eduardo I.; “An Integrated
Undergraduate Research Experience in Control, Power Electronics, and Design using a
Micromouse" 2010 Frontiers in Education Conference, Washington, DC (Nomination for 2010
IEEE FIE Young Faculty Award)

Mendez, Edgardo; Serrano Guillermo; Ortiz-Rivera, Eduardo I.; “A Monolithic Integrated
Solar Energy Harvesting System”, 2010 IEEE Photovoltaic Specialists Conf., Hawaii, June
2010 (IEEE Student Award: Best Photovoltaic Terrestrial Application!)

Diaz-Mercado, Yancy*; Garcia-Vergara, Sergio*; Pabon-De Leon, José*; Ortiz-Rivera,

13

Eduardo I.; “Maximum Power Control Based on Matching D.C. Motor Dynamics and Fuel
Cell Dynamic Behavior” Proc. 2010 CPES Annual Conf., D2.9, Blacksburg, VA, April 11-13,

2010

Cabrera, Rafmag; Merced, Emmanuelle J.; Suarez, Ramon; Santiago, Jorge; Ortiz-Rivera,
Eduardo 1. “Self-sustainable Voltage Regulator for Photovoltaic Systems using Optimal
Control Algorithm” Proceedings 2010 CPES Annual Conf., D2.10, Blacksburg, VA, April 11-
13,2010

Soltero, Daniel E. *; Francisco, Luis S.; Ortiz-Rivera, Eduardo I.; “Optimal Control for Buck
Converter with PV Module” Proceedings 2010 CPES Annual Conference, D2.10, Blacksburg,
VA, April 11-13, 2010




14- Jimenez-Brea, Emil A.; Ortiz-Rivera, Eduardo I.; Salazar, Andres; "Simple Photovoltaic Solar
Cell Dynamic Sliding Mode Controlled Maximum Power Point Tracker for Battery Charging
Applications" 23 IEEE Applied Power Electronics Conference and Exposition, Palms Springs,
CA, February 21-25, 2010 (IEEE Award: Best Presentation on Renewable Energy!)

15- Ortiz-Rivera, Eduardo 1. Salazar, Andres; Gonzalez, Jests; "A Mathematical Model for
Online Electrical Characterization of Thermoelectric Generators Using the P-I Curves at
Different Temperatures" 23" IEEE Applied Power Electronics Conference and Exposition,
Palms Springs, CA, February 21-25, 2010

16- Jimenez-Brea, Emil A.; Salazar, Andres; Ortiz-Rivera, Eduardo I.; Gonzalez, Jests; “A
Maximum Power Point Tracker Implementation for Photovoltaic Cells Using Dynamic Optimal
Voltage Tracking" 23" [EEE Applied Power Electronics Conference and Exp., Palms Springs,
CA, February 21-25, 2010

17- Gonzalez, Jesus; Ortiz-Rivera, Eduardo I.; Salazar, Andres; Jimenez-Brea, Emil A.;
"Analyzing the Optimal Matching of DC Motors to Photovoltaic Modules via DC-DC
Converters" 23" IEEE Applied Power Electronics Conference and Exp., Palms Springs, CA,
February 21-25, 2010

18- Ortiz-Rivera, Eduardo I.; Salazar, Andres C.; Velez, José*; “An Enriched Undergraduate
Research Experience based on the Simulation, Experiments, and Theory of Fuel Cells” 2009
Frontiers in Education Conference, San Antonio, TX , October 18-21, 2009

19- Ortiz-Rivera, Eduardo I.; Castro, Marcel; “Integration of Hands on Laboratory Experience of
Power Electronics and Renewable Energy Applications: Work in Progress” 2009 Frontiers in
Education Conference, San Antonio, TX, October 18-21, 2009

20- Ortiz-Rivera, Eduardo I.; Gonzalez, Jests; Salazar, Andres C.; “Bringing Renewable Energy

to the Electrical Engineering Undergraduate Education & Research at UPRM” 2009 Frontiers in
Education Conference, San Antonio, TX, October 18-21, 2009

21- Ortiz-Rivera, Eduardo I.; Feliciano, Luisa; “Performance Evaluation and Simulation of a
Solar Thermal Power Plant” 2009 IEEE Energy Conversion Congress and Exposition (Former
IEEE PESC Conf.) San Jose, CA, USA, Sept. 20-24, 2009 (IEEE IAS Myron Sucker Award!)

22- Diaz, Andrés J.; Saltares, Roger; Rodriguez, Christian; Nufiez, Roberto; Ortiz-Rivera,
Eduardo I.; Gonzalez, Jesus; “Induction Motor Equivalent Circuit for Dynamic Simulation”
IEEE International Machines and Drives Conference, Miami, FL, May 3-6, 2009

23- E. E. Jimenez-Toribio, A. A. Labour-Castro, F. Muniz-Rodriguez, H. R. Perez-Hernandez, and
E. I. Ortiz-Rivera; “Sensorless Control of SEPIC and Cuk Converters for DC Motors using
Solar Panels” IEEE International Machines and Drives Conference, May 3-6, 2009

24- Gonzalez-Llorente, Jesus; Ortiz-Rivera, Eduardo 1.; Diaz, Andrés J.; “A Maximum Power

Point Tracker using Positive Feedforward Control based on the DC Motor Dynamics and PVM
Mathematical Model” IEEE International Machines and Drives Conference, May 3-6, 2009

25- Balaguer, Irvin J.; Kim, Heung-Geun; Peng, Fang Z.; Ortiz, Eduardo I.; “Survey of
Photovoltaic Power Systems Islanding Detection Methods” 34th Annual Conference of the
IEEE Industrial Electronics Society, November 10-13, 2008

26- Ortiz-Rivera, Eduardo I.; Diaz, Andrés J.; “An Approximation of a PVM Model using Integer
Polynomials” 34th Annual Conf. of the IEEE Industrial Electronics Soc, November 10-13, 2008




27-

28-

29-

30-

31-

32-

33-

34-

35-

36-

37-

38-

39-

40-

41-

Jimenez-Brea, Emil A.; Ortiz-Rivera, Eduardo L.; Gil-Arias, Omar; “A Dynamic Maximum
Power Point Tracker using Sliding Mode Control” 11th IEEE Control and Modeling for Power
Electronics (COMPEL), Zurich, Switzerland, Aug 18-20, 2008

Gil-Arias, Omar; Ortiz-Rivera, Eduardo I.; “A General Purpose Tool for Simulating the
Behavior of PV Solar Cells, Modules and Arrays” 11th IEEE Control and Modeling for Power
Electronics (COMPEL), Zurich, Switzerland, August 18-20, 2008

Ortiz-Rivera, Eduardo 1.; Pan, Zach; Wang, Jin; “A Mathematical Model to Describe the
Electrical Characteristics for a Fuel Cell” IEEE 39th Power Electronics Specialists Conference,
Rhodes, Greece, June 15-19 2008

Jimenez-Brea, Emil A.; Ortiz-Rivera, Eduardo L.; “Sliding Mode Control for PV Power
Systems” Proceedings CPES General Meeting 2008, Blacksburg, Virginia, April 6-9, 2008

Ortiz-Rivera, Eduardo I.; “Maximum Power Point Tracking using the Optimal Duty Ratio for
DC-DC Converters and Load Matching in Photovoltaic Applications” 22nd IEEE Applied
Power Electronics Conference and Exposition, Austin, Texas, February 24-28, 2008

Ortiz-Rivera, Eduardo I.; Rodriguez, Luis*; “The Z-Source Converter as an Introduction to
Power Electronics and Undergraduate Research” Proceedings 2007 Frontiers in Education
Conference, Milwaukee, WI, October, 10-13, 2007

Ortiz-Rivera, Eduardo I.; Reyes-Hernandez, Angel L.*; Febo, Rey A.*; “Understanding the
History of Fuel Cells” Proceedings 2007 IEEE Conference on the History of Electric Power,
New Brunswick, New Jersey, August 3-5, 2007

Ortiz-Rivera, Eduardo I.; “A MPPT Method Based on the Approximation of a PYM Model
using Fractional Polynomials” 38th IEEE Power Electronics Spec. Conf., Orlando FL, June 18-
22,2007.

Arias, Omar G.; Ortiz-Rivera, Eduardo I.; “Emulation of the Behavior of a Photovoltaic
Module in SABER” Proc. CPES General Meeting 2007, Blacksburg, Virginia, April 15, 2007

Rodriguez, Luis*; Lugo, Salvador*; Ortiz-Rivera, Eduardo I.; “Undergraduate Research:
Introduction to Power Electronics Using The T-Filter and Z-Source Converter” Proceedings
CPES General Meeting 2007, Blacksburg, Virginia, April 15, 2007

Ortiz-Rivera, Eduardo I.; Peng, Fang Z.; “Algorithms to Estimate the Temperature and
Effective Irradiance Level over a Photovoltaic Module using the Fixed Point Theorem.”, 37th
IEEE Power Electronics Specialists Conf., Jeju, Korea, June 18-22, 2006.

Ortiz Rivera, E.L.; Peng, F.Z.; “Linear Reoriented Coordinates Method”, 2006 IEEE
International Conf. on Electro/information Technology, 7-10 May 2006 Page(s):459 — 464

Ortiz-Rivera, Eduardo 1., “A Novel Method of Area Optimization for a System Modeled with
Transcendental Functions.” ATAA 3rd International Energy Conversion Engineering

Conference, San Francisco, California, August 15-18, 2005

Ortiz-Rivera, Eduardo I.; Peng, Fang Z.; “A Dynamic Photovoltaic System Using the Z-
Source Converter.”, ATAA 3rd International Energy Conversion Engineering Conference, San
Francisco, California, August 15-18, 2005

Ortiz-Rivera, E.L.; Peng, F.Z.; “Analytical Model for a Photovoltaic Module using the
Electrical Characteristics provided by the Manufacturer Data Sheet” PESC '05. IEEE 36th
Power Electronics Specialists Conference, 2005. 16-16 June 2005 Page(s):2087 — 2091




42- Ortiz-Rivera, Eduardo I. and Fang Z. Peng “A Novel Method to Estimate the Maximum
Power for a Photovoltaic Inverter System.” The 35th IEEE Power Electronics Specialists
Conference (PESC), Aachen, Germany, June 20-25, 2004

43- Ortiz-Rivera, E.I.; “Study of power quality: problems in commercial buildings in Puerto Rico”
Proceedings of the 2004 IEEE International Conference on Electric Utility Deregulation,
Restructuring and Power Technologies, 2004. (DRPT 2004). Volume 1, 5-8 April 2004
Page(s):301 - 305 Vol.1

(vii) Theses and Graduate Students Supervised (Master in Science Electrical Engineering)
(http://grad.uprm.edu/oeg/TesisDisertacionesDigitales/IngenieriaElectricaComputadoras/)

1-

Feliciano-Cruz, Luisa I. Performance Evaluation and Simulation of a Compound Parabolic
Concentrator (CPC) Trough Solar Thermal Power Plant in Puerto Rico Under Solar Transient
Conditions, Masters Thesis. Electrical and Computer Engineering Department, University of Puerto
Rico, Mayaguez, February, 2010.

Jimenez-Brea, Emil A. Control of Alternative Energy Hybrid System for Residential and Low Power
Applications, Masters Thesis. Electrical and Computer Engineering Department, University of Puerto
Rico, Mayaguez, November, 2009.

Gonzalez-Llorente, Jesus D. Analysis of Optimal Matching Between a Dc Motor and Photovoltaic
Modules Via Dc-Dc Power Converters, Masters Thesis. Electrical and Computer Engineering
Department, University of Puerto Rico, Mayaguez, September, 2009.

Gil-Arias, Omar. Modeling and Simulation of Photovoltaic Devices, Masters Thesis. Electrical and
Computer Engineering Department, University of Puerto Rico, Mayaguez, November, 2008.

(viii) Graduate Student Committee Member
(Thesis can be found at http://grad.uprm.edu/oeg/TesisDisertacionesDigitales/)

1-

2-

Cruz-Garcia, Cristina; A Study of Equation-Free Methods for Simulation of Power Electronics Systems,
Masters Project. Electrical and Computer Engineering Department, University of Puerto Rico,
Mayaguez, December, 2010. Advisor: Dr. Miguel Velez-Reyes

Vargas-Coldén, Ariel O.; Automation of a Fluid Bed Dryer utilizing Multi-Variate Near Infrared Spectra
and Model Predictive Control, Masters Thesis. Chemical Engineering Department, University of Puerto
Rico, Mayaguez, March, 2010. Advisor: Dr. Carlos Velazquez

Davila-Velazquez, Jorge A.; Development of a simulation model for the design of renewable energy
systems applied to aqueducts in communities at Puerto Rico, Masters Thesis. Civil Engineering
Department, University of Puerto Rico, Mayaguez, November, 2008. Advisor: Dr. Francisco Maldonado
Rodriguez-Otero, Miguel; Power Quality Issues and Feasibility Study in a DC Residential Renewable
Energy System, Masters Thesis. Electrical and Computer Engineering Department, University of
Puerto Rico, Mayaguez, October, 2008. Advisor: Dr. Efrain O’neill

Torres-Hernandez, Maria E. Hierarchical Control of Hybrid Power Systems, Masters Thesis. Electrical
and Computer Engineering Department, University of Puerto Rico, Mayaguez, October, 2007. Advisor:
Dr. Miguel Velez-Reyes

(ix) Current Graduate Students — Major and Theses Advisor

1-

Salazar, Andres. Thesis Topic: Nonlinear Control of Fuel Cell Power Systems using Power
Electronics, Degree Program: MSEE; Start Date: January 2009; Completion Date: May 2011
*Vargas, Nestor. Thesis Topic: A Robust Photovoltaic Power Supply for CubeSat Applications,
Degree Program: MSEE; Start Date: January 2010; Completion Date: December 2011

*Reyes, Frankie. Thesis Topic: Hybrid Distributed Power Technologies for a High Resilient Building
Degree Program: MSEE; Start Date: January 2010; Completion Date: December 2011

*Ortiz, Eliud. Thesis Topic: Optimal Integrated Circuits for Thermal Energy Harvesting Systems,
Degree Program: MSEE; Start Date: August 2010; Completion Date: May 201

*Bousofio, Orlando. Thesis Topic: Three Phase Photovoltaic Inverter for Power Factor Correction,
Degree Program: MSEE; Start Date: August 2010; Completion Date: May 2012

Hernandez Josiah. Thesis Topic: A Residential Single Phase Inverter Based on the Z-Source Topology,
Degree Program: MSEE; Start Date: January 2011; Completion Date: December 2012

*Previous undergraduate member of my research team Mi,4s°CREATE.



Efrain O'Neill-Carrillo, PhD, PE

ACADEMIC EXPERIENCE
Professor, Electrical and Computer Engineering Department, 7/04-Present

University of Puerto Rico-Mayagiiez (UPRM)
Visiting Researcher, Advanced Research Institute, Virginia Tech (Arlington), Summer 2010.
Co-Director, Center for Resources in General Education, UPRM, since 2008.
Director of the Institute for Tropical Energy, Environment and Society, UPRM, 2007-2010.
Coordinator for Social, Ethical and Global Issues, College of Engineering, UPRM, 2006-2010.
Visiting Researcher: Centre for Economic Renewable Power Delivery, U. of Glasgow, Scotland, 6/2004.
Associate Professor, Electrical and Computer Engineering Department, 7/02-6/04
Assistant Professor, Electrical and Computer Engineering Department, 7/99-6/02
Graduate students supervised in last 5 years: 10

PROFESSIONAL EXPERIENCE

Visiting Researcher: Puerto Rico Electric Power Authority, Summer 2002.
Electrical Engineer: TOR Engineering, Phoenix, Arizona, 1/98-7/98.
Electrical Engineering Intern. CPI del Caribe, Dorado, PR, 1/93-7/93.

EDUCATION

Ph.D., Electrical Engineering, May 1999, Arizona State University, Tempe, Arizona, Dissertation:
“Nonlinear Modeling and Analysis of Highly Varying Loads”, Adv. G.T. Heydt

Master of Science in Electrical Engineering, December 1995, Purdue University, Indiana
Bachelor of Science in Electrical Engineering, Magna Cum Laude, June 1994, UPR-Mayagiiez

RESEARCH PROJECTS

Joint Principal Investigator (PI): “Center for Resources in General Education: Towards Student Success
in General and STEM Education at UPRM,” U.S. Department of Education, 10/2008 — 9/2013.

PI: “Power Quality Research and Education: A New Power Engineer for Today’s Energy Challenges,”
National Science Foundation ECS CAREER Program Grant, May 2002-April 2008.

Co-PI: “Graduate Education in Research Ethics for Scientists and Engineers,” NSF REC/EESE Grant,
January 2007-December 2008.

Joint PI: “Pan-American Capacitating Program in Power Engineering,” Joint project between UPRM and
the APEC University (Santo Domingo, DR), January 2007-May 2011.

Co-PI: Achievable Renewable Energy Targets for Puerto Rico’s Renewable Energy Portfolio Standard,”
Puerto Rico’s Energy Affairs Administration, Oct. 2007- Nov. 2008

Co-PI: “San Ignacio: Example of Sustainability,” San Ignacio Private School, June 2007-May 2008.

Co-PI: “Caguas Sustainable Energy Showcase,” Caguas City Government Grant, 9/2006-2/2007.

PI: “Acquisition of Instrumentation for the Electric Energy Processing Systems Laboratory,” National
Science Foundation ECS Grant for Major Research Instrumentation (MRI), 1/2002 — 12/2004.

PI: “Integrating Laboratory Practices and Undergraduate Research to the Power Engineering Curriculum
at UPRM,” National Science Foundation DUE Grant for Course, Curriculum and Laboratory
Improvement (CCLI), May 2001-June 2003.

Joint PI: “Failure Probabilities for Risk-Based Maintenance and Parameter Estimation of Synchronous
Generators,” NSF EEC Grant - [/UCRC PSERC, August 2003 — July 2005.

Co-PI: “Intelligent Power Routers for Distributed Coordination in Electric Energy Processing Networks,”
NSF/ONR ECS EPNES Grant, January 2003 — December 2005.

SELECTED PUBLICATIONS
A.A. Irizarry-Rivera, M. Rodriguez-Martinez, B. Vélez, M. Vélez-Reyes, A.R. Ramirez-Orquin, E.
O’Neill-Carrillo, and J.R. Cedefio, “Intelligent Power Routers: Distributed Coordination for Electric



Efrain O’Neill-Carrillo, PhD, PE 2/13

Energy Processing Networks.” Chapter in L. Mili and J. Momoh. Eds., Electric Power Networks
Efficiency and Security, John Wiley, 2010.

M. Castro-Sitiriche, E. O’Neill-Carrillo, C. Papadopoulos, C. Pomales-Garcia, A. Santiago-Roman and J.
Seguel “Leveraging Accreditation Efforts to Foster Innovation in Engineering Education,” Proceedings
of the 40" ASEE/IEEE Frontiers in Education Conference, October 27 - 30, 2010, Arlington, VA.

E. O’Neill-Carrillo, C. Ortiz-Garcia, M. Pérez, 1. Baigés, S. Minos, “Experiences with Stakeholder
Engagement in Transitioning to an Increased Use of Renewable Energy Systems,” Proceedings of the
IEEE International Symposium on Sustainable Systems and Technology, Washington, DC, May 2010.

R. Martinez-Cid, E. O'Neill-Carrillo, “Sustainable Microgrids for Isolated Systems,” Proceedings of the
IEEE/PES Transmission and Distribution Conference, New Orleans, LA, April 2010.

A. A. Irizarry Rivera, J. A. Colucci-Rios, E. O’Neill-Carrillo Achievable Renewable Energy Targets For
Puerto Rico’s Renewable Energy Portfolio Standard, Puerto Rico State Energy Office, 2009, 300
pages.

J. Colucci -Rios, E. O’Neill-Carrillo, A. Irizarry Rivera, “Renewable Energy in the Caribbean: A Case
Study from Puerto Rico,” Chapter in Environmental Management, Sustainable Development and
Human Health, CRC Press, 2009.

E. O'Neill-Carrillo, D. Collins, J. Lépez Garriga, R. Macchiavelli, J. A. Cruz, “Center for Resources in
General Education (CIVIS): Towards Student Success in General and STEM Education,” Proceedings
of the 39" ASEE/IEEE Frontiers in Education Conference, October 18 - 21, 2009, San Antonio, TX.

L. O. Jiménez, E. O'Neill-Carrillo, M. Rodriguez, “An Introductory Learning Module on Ethics and
Academic Integrity for Freshman Engineering Students,” Proceedings of the 39" ASEE/IEEE Frontiers
in Education Conference, October 18 - 21, 2009, San Antonio, TX.

H. P. Ladner-Garcia, E. O’Neill-Carrillo, “The Potential of Photovoltaic Generation in Puerto Rico,”
General Meeting of the IEEE Power Engineering Society, July 2009, Calgary, Canada.

E. O’Neill-Carrillo, A.A. Irizarry-Rivera, C. Pomales, “Integrative Graduate Program in Sustainable
Electric Energy Systems,” General Meeting of the IEEE Power Engineering Society, July 2009,
Calgary, Canada.

E. O'Neill-Carrillo, A. Irizarry-Rivera, J. Colucci-Rios, "Struggling for Sustainability in a Fossil Fuel
Dependent Society," Journal on Electrical Engineering, vol. 2, no. 4, April-June 2009, pp. 44-56.

L. Collazo, E. O’Neill-Carrillo, “Comparison of Windowed Fourier Transform and Dynamic Phasors for
Power Quality Analysis,” Proceedings of the IEEE/PES Power Systems Conference and Exposition,
March 2009, Seattle, WA.

E. O’Neill-Carrillo, M. Pérez-Lugo, C. Ortiz-Garcia, A. A. Irizarry-Rivera, J.A. Colucci-Rios,
“Sustainable Energy: Balancing the Economic, Environmental and Social Dimensions of Energy,”
Proceedings of Energy 2030: IEEE Conference on Global Sustainable Energy Infrastructure,
November 2008, Atlanta, GA.

E. O’Neill-Carrillo, W. Frey, C. Ortiz-Garcia, A. A. Irizarry-Rivera, M. Pérez-Lugo, J.A. Colucci-Rios,
“Advancing a Sustainable Energy Ethics Through Stakeholder Engagement,” Proceedings of Energy
2030: IEEE Conference on Global Sustainable Energy Infrastructure, November 2008, Atlanta, GA.

M. Rodriguez-Otero, E. O’Neill-Carrillo, “Efficient Home Appliances for a Future DC Residence,”
Proceedings of Energy 2030: IEEE Conference on Global Sustainable Energy Infrastructure,
November 2008, Atlanta, GA.

E. O’Neill-Carrillo, W. Frey, L. Jiménez, M. Rodriguez, D. Negron, “Social, Ethical and Global Issues in
Engineering,” Proceedings of the 38" Frontiers in Education Conference (FIE 2008), October 2008,
Saratoga Springs, NY.

W. Frey, E. O’Neill-Carrillo, “Teaching Engineering Ethics to Professional Engineers in Puerto Rico,”
Proceedings of the 38" Frontiers in Education Conference (FIE 2008), October 2008, Saratoga
Springs, NY.
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E. O’Neill-Carrillo, J.J. Ferrer, W. Frey, E. Jaramillo, L. Jiménez, “Development and Assessment of an
Introductory Research Ethics Module,” Proceedings of the 38" Frontiers in Education Conference (FIE
2008), October 2008, Saratoga Springs, NY.

W. Frey, E. O’Neill-Carrillo, “Engineering Ethics in Puerto Rico: Issues and Narratives,” Journal for
Science and Engineering Ethics, vol. 14, no. 3, 2008, pp. 417-431.

E. O’Neill-Carrillo, “Power Quality Research and Education: A New Power Engineer for Today’s Energy
Challenges,” Invited Panel Paper, General Meeting of the IEEE Power Engineering Society, July 2008,
Pittsburgh, PA.

H. Ladner, E. O’Neill-Carrillo, “Demonstrative PV Systems for an Isolated System,” Proceedings of the
10™ IASTED International Conference on Power and Energy Systems, April 2008, Baltimore, MD.

E. O’Neill-Carrillo, M. Pérez-Lugo, C. Ortiz-Garcia, A. Irizarry-Rivera, J. Colucci-Rios, “Sustainability,
Energy Policy and Ethics in Puerto Rico,” Proceedings of Energy and Responsibility: A Conference on
Ethics and the Environment, April 10-12, 2008, Knoxville, Tennessee.

E. O’Neill-Carrillo, L. Seijo, E.D. Hirleman, F. Maldonado, E. Marti, A. Rivera, “Mentoring
Interdisciplinary Service Learning Projects,” Proceedings of the 37" Frontiers in Education Conference
(FIE 2007), October 2007, Milwaukee, MN.

J. Colucci, A. Irizarry, E. O’Neill-Carrillo “Sustainable Energy in Puerto Rico,” ASME Sustainability ‘07
Conference, June 2007, Long Beach, CA.

A. A. Irizarry-Rivera, M. Rodriguez-Martinez, B. Vélez, M. Vélez-Reyes, A. Ramirez-Orquin, E.
O’Neill-Carrillo and J. Cedefio “Intelligent Power Routers: A Distributed Coordination Approach for
Electric Energy Processing Networks,” International Journal of Critical Infrastructures, Special Issue,
Vol. 3 No 1/2 pp. 20-57, 2007.

E. O’Neill-Carrillo, A. Irizarry-Rivera, “Socially-Relevant Capstone Design Projects in Power
Engineering,” Proceedings of the IEEE/PES Power Systems Conference and Exposition, October 2000,
Atlanta, GA.

L.O. Jiménez, E. O’Neill-Carrillo, W. Frey, R. Rodriguez-Solis, A. Irizarry-Rivera, S. Hunt, “A Learning
Module of Social and Ethical Implications for ECE Capstone Design Courses,” Proceedings of the 36"
Frontiers in Education Conference (FIE 2006), October 2006, San Diego, CA.

E. O’Neill-Carrillo, E. Marrero, A. Irizarry-Rivera, “Integrated Laboratory Experiences in Power
Engineering Courses,” Proceedings of the International Conference on Engineering Education, July
2006, San Juan, PR.

L.O. Jiménez, E. O’Neill-Carrillo, E. Marrero, “Creating Ethical Awareness in Electrical and Computer
Engineering Senior Students: A Learning Module on Ethics,” Proceedings of the 35" Frontiers in
Education Conference (FIE 2005), October 2005, Indianapolis, IN.

E. O’Neill-Carrillo, A. Irizarry-Rivera, J. Cruz-Emeric, “Curricular Revisions in Electrical Engineering at
UPRM,” Proceedings of the 35" Frontiers in Education Conference (FIE 2005), October 2005,
Indianapolis, IN.

M. Rodriguez-Fernandez, E. O’Neill-Carrillo, A. Baretty, O. Lopez, “Puerto Rico Electric Power
Authority Power Quality Monitoring and Benchmarking Project,” Proceedings of the Power Quality
Exhibition and Conference, October 2005, Baltimore, MD.

G. A. Rivera-Rodriguez, E. O’Neill-Carrillo, “Economic Assessment of Distributed Generation Using
Life Cycle Costs and Environmental Externalities,” Proceedings of the 37" North American Power
Symposium, Ames, 1A, October 2005.

H. R. Zamot, E. O’Neill-Carrillo A. Irizarry-Rivera, “Analysis of Wind Projects Considering Public
Perception and Environmental Impact,” Proceedings of the 37" North American Power Symposium,
Ames, IA, October 2005.

D. Rodriguez-Sanabria, E. O’Neill-Carrillo, “Power Quality Indices in the Hartley Domain,” Proceedings
of the 7" IASTED International Conference on Power and Energy Systems, November 29-December 1,
2004, Tampa, FL.
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A. Santiago, A. Aquino, J. Cedeno, E. O’Neill-Carrillo, “Optimal Location of Distributed Generation in
Distribution Feeders,” Proceedings of the 2004 Power Systems Conference: Distributed Generation and
Advanced Metering, March 2004, Clemson, SC.

M. Concepcion-Robles, E. O’Neill-Carrillo, “Simulation and Power Quality Analysis of Grid-Tied
Inverters,” Proceedings of the 35" North American Power Symposium, Rolla, MO, October 2003.

R.E. Pérez-Guerrero, E. O’Neill-Carrillo, D. Rodriguez-Sanabria, “A Phasor Dynamic Approach for
Inrush Current Analysis,” Proceedings of the 35" North American Power Symposium, Rolla, MO,
October 2003.

D. Rodriguez-Sanabria, E. O’Neill-Carrillo, “Modeling Harmonic Impact and Mitigation Tools in
Distribution Systems using ATP,” Proceedings of the 35" North American Power Symposium, Rolla,
MO, October 2003.

J. L. Huaman-Qquellon, E. O’Neill-Carrillo, “ Analysis and Mitigation of Non Ideal Supply Effects in an
Induction Motor Using Curve Fitting Algorithm,” Proceedings of the 35" North American Power
Symposium, Rolla, MO, October 2003.

E. O’Neill-Carrillo, M. Vélez-Reyes, A. Irizarry-Rivera, E. Marrero, “The Power of Undergraduate
Research,” Power and Energy Magazine, vol. 1, no. 4, July/August 2003, pp. 29-36.

D. Rodriguez, E. O’Neill-Carrillo, “Education Modules for Distributed Generation in Power Systems,”
Proceedings of the 2003 Power Systems Conference: Distributed Generation and Advanced Metering,
March 2003, Clemson, SC.

E. O’Neill-Carrillo, J. Ramos, T. Martinez-Navedo, M. Vélez-Reyes, E. Marrero “Undergraduate
Research and New Laboratory Practices in Power Engineering,” Proceedings of the 32" ASEE/IEEE
Frontiers in Education Conference, November 2002, Boston, MA., Session T1D, pp. 1-6.

E. O’Neill-Carrillo, J. Arroyo-Figueroa, J. Rosado, J. Santiago, “The Atmospheric Phenomena
Laboratory: Connecting Electrical and Computer Engineering through Undergraduate Research,”
Proceedings of the 32" ASEE/IEEE Frontiers in Education Conference, Boston, MA, November 2002.

D. Rodriguez, E. O’Neill-Carrillo, M. Concepcion, J. Garcia-Pérez, “Impact of Distributed Generation in
Electric Power Systems,” Proceedings of the 34" North American Power Symposium, Tempe, AZ,
October 2002.

A. Méndez-Goyco, V. Oliveras-Martinez, E. O’Neill-Carrillo, J. Garcia-Pérez, D. Rodriguez, “PV
Systems in Electric Power Grids,” Proceedings of the 34" North American Power Symposium, Tempe,
AZ, October 2002.

J. Garcia-Pérez, M. Mendoza-Sanchez, E. Olmeda, C. Ramos-Robles, E. O’Neill-Carrillo, “Monitoring,
Modeling and Solving Power Quality Events,” Proceedings of the 34" North American Power
Symposium, Tempe, AZ, October 2002.

E. O’Neill-Carrillo, T. Martinez, A. Méndez-Goyco, V. Oliveras, “Simulation Tools for Power
Electronics Applications in Power Systems,” Proceedings of the 8" IEEE Workshop on Computers in
Power Electronics, Mayagiiez, PR, June 2002.

E. O’Neill-Carrillo, J. Aguiar, “Power Quality Research: An Alternative For Power Engineering
Education,” Proceedings of the 5" IASTED International Conference on Power and Energy Systems,
November 19-22, 2001, Tampa, FL, pp. 47-51.

E. O’Neill-Carrillo, A. Irizarry-Rivera, M. Vélez-Reyes, “Curriculum Improvements in Power
Engineering,” Proceedings of the 31" ASEE/IEEE Frontiers in Education Conference, Reno, NV,
October 10-13, 2001, Session T4A, pp. 15-20.

T. Martinez-Navedo, J. Garcia-Pérez, B. Rodriguez-Medina, E. O’Neill-Carrillo, “Power Electronics
Systems for Distribution Reliability and Quality,” Proceedings of the 33" North American Power
Symposium, October 15-16, 2001, College Station, TX, pp. 256-263.

E. O’Neill-Carrillo, B. Banfai, G.T. Heydt, J. Si, “EMTP Implementation of Nonlinear Load Models, ”
Journal of Electric Power Components and Systems, vol. 29, no. 9, September 2001, pp. 809-819.

PROFESSIONAL SERVICE
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Founding Member of the Puerto Rico Electric Energy Round Table, Multi-sector Group on the Future of
Puerto Rico’s Electric System, 2008-present. Coordinator (2008-2010).

PV Project Reviewer, 2010 Solar Energy Technologies Program Peer Review, Office of Energy
Efficiency and Renewable Energy, U.S. Department of Energy, May 24-27, 2010 Washington, DC.

Member of the Round Table of Scientists on the Effects of Climate Change in Puerto Rico, May 2007.

Editor-in-Chief/President of the Board, Dimension, Professional Magazine of the CIAPR (PR Society of
Professional Engineers and Land Surveyors), 2006-2007.

Chair of the IEEE Western PR Joint Chapter of the Education Society/SSIT, 2006-2008.

Organizer of the IEEE Western PR Joint Chapter of the Education Society/Society for Social Implications
of Technology (SSIT), 2006.

IEEE EAC Program Evaluator (ABET), since 2006.

Creator and President of the Organizing Committee of the First Experts’ Summit — Electric Energy in
Puerto Rico: Past, Present and Alternatives for the Future, CIAPR, San Juan, PR, November 2005.

Engineering Representative to the UPRM Institutional Review Board (IRB), 2006-2007.

Adjunct Professor, Center for Professional Ethics, UPRM, since 2005.

Member of the Committee to Evaluate the Technical Administration of the Puerto Rico Electric System
by the Puerto Rico Electric Power Authority during the Tropical Storm (TS) Jeanne. The official
inquiry by the CIAPR about what caused a general electric blackout in the Island of Puerto Rico during
the TS of September 15, 2004. Responsibilities included: analysis of technical evidence, as submitted
by PREPA, of the power system state and behavior as TS Jeanne crossed over Puerto Rico, the
formulation of an hypothesis to explain such behavior, and to judge the decisions made on the
administration of the power system during the storm. September 2004 — April 2005.

Chair of the IEEE Western PR Power Engineering Society Chapter, 2004-2009.

Organizer of the IEEE Western PR Power Engineering Society Chapter, 2004.

President of the Industry-Academe Committee of the PR Institute of Electrical Engineers, 2004-Present.

Organizing Committee, First Puerto Rico Manufacturing Symposium, Mayaguez, 2004.

Creator and President of the Executive Committee of the First Industry-University Symposium on
Electrical Engineering (IUSEE 2003), November 2003.

Creator and General Chair, NSF Caribbean Colloquium on Power Quality, June 24-27, 2003, Dorado,

PR.

Associate Editor of the IASTED International Journal of Power and Energy Systems, 2001-2007

Reviewer for the /IEEE Transactions on Education and I[EEE Proceedings.

Reviewer of NSF proposals in Education and Engineering.

Organizer, leader and presenter of continuing education conferences, short course and seminars for the
IEEE, PES and the Colegio de Ingenieros y Agrimensores de Puerto Rico (CIAPR - PR Society of
Professional Engineers and Land Surveyors). Since 2002, the continuing education activities organized
by Dr. O’Neill have reached over 2,000 practicing engineers in Puerto Rico.

AWARDS

2009 Outstanding Electrical Engineering Project (Joint Award to UPRM Team for PV Lab in Casa
Pueblo, Adjuntas), PR Society of Professional Engineers and Land Surveyors.

2005 Walter Fee Outstanding Young Engineer Award, IEEE Power Engineering Society

Senior Member, IEEE, May 2005.

2004-2005 Outstanding Professor of Electrical and Computer Engineering Award, UPRM

Early Promotion to Full Professor for Exceptional Merit, UPRM, November 2004

2003 Electrical Engineer of the Year, PR Society of Professional Engineers and Land Surveyors

2001-2002 Outstanding Professor of Electrical and Computer Engineering Award, UPRM



Dr. Hamed Parsiani,
Professor
Electrical & Computer Engineering

University of Puerto Rico at Mayaguez (UPRM)

EDUCATION:

1979 PhD, Electrical Engineering, Texas A&M University
1973 MEE, Electrical Engineering, Texas A&M University
1971 BS, Electrical Engineering, Oregon State University
1970 BS, Mathematics, Oregon State University

EMPLOYMENT:

Jan to Oct 2010: Acting director of Electrical & Computer Engineering

1993- present: Professor of Electrical & Computer Engineering, UPRM

1988- 1993: Associate professor of Electrical & Computer Engineering, UPRM
1986- 1988: Assistant professor of Electrical & Computer Engineering, UPRM

PROFESSIONAL EXPERIENCE:

e Director of UPRM NOAA-CREST in charge of progress in projects covering remote sensing in troposphere,
hydroclimate, and coastal remote sensing, 2005 to present.

e Director Lidar laboratory for atmospheric research, 2008 to present

e Coordinator for the design, purchase, assembly, and testing of the first Lidar system in the Caribbean region,
2007-2008

e Supervised 5 MS students over the past 5 years.
RESEARCH INTERSTS:

Development of Lidar system for advanced atmospheric research
e Aerosol Characterization using sunphotometer/AERONET and Lidar over PR
e Cloud characterization using Lidar and satellites
e Soil Type and Moisture Determination using Radar
e Vegetation Health Index determination using Radar

e Image Processing and classification
PROFESSIONAL AFFILIATIONS & HONORS:

Institute of Electrical and Electronics Engineers, (Member). Permanent member of the Eta Kappa Nu Honor
Society, granted by Texas A&M University.
GRANTS:

Current Funding
Tropospheric aerosol characterizations and air quality, UPRM- PI of “Center of Remote Sensing &

Technology”, NOAA-CREST research grant for $2,500,000, per year for 2006-2011.

Pending Grants

A GOES-R-Based Algorithm for Estimating Solar Insolation and its Application to a Hydrologic Water and



Energy Balance over Puerto Rico, $450K. NOAA GOES-R Risk Reduction Program.
Other Research grants:

PI of “Subsurface Aquifer Delineation using Ground Penetrating Radar”, NSF-3DGeo Company, $105,000.00
grant, 2008-2009.

PI of“soil moisture algorithm development using Radar”, GSSI Inc. grant 2006-2007, $36,000.00

UPRM-Deputy-PI and Research Director of “Center of Remote Sensing & Technology”, CREST-NOAA
research grant for $2,500,000.00 per year for 2001-2006.

Co-PI of “Tropical Center for Earth and Space Studies”, NASA-URC II, Goddard Flight Center, NASA grant
for $4,999,513.00, with UPR matching fund for $2,450,000.00, 2000-2005.

Research collaborator, PaSCOR-NASA grant, for $3,163,167.00, with UPR matching fund for $ 299,918.00,
1999-2004.
PUBLICATIONS:

1.

10.

Javier Mendez, Hamed Parsiani, “Implementation of a Lidar System and its Usage in Characterization of
Aerosols in the Atmospheric column”, Proceedings of 8" International conference on Instrumentation,
Measurements, Circuits and Systems, May 20-22, 2009

Javier Mendez, Hamed Parsian, Emmanuel Sanchez, “Remote Sensing of Atmospheric Particles Using
LIDAR, Calipso Satellite, & AERONET: Algorithm Development” ;WSEAS TRANSACTIONS ON
SYSTEMS, Issue 1, Volume 8, January 2009

Hamed Parsiani, Javier Mendez, “UPRM Lidar Assembly and application to Aerosol Characterization”,
12" WSEAS International Conference on Systems, Heraklion, Greece, July 22-24, 2008.
_Hamed Parsiani, Andres Bonilla, “Effectiveness of Aerosol Size Distribution Determination Using Sun-
Photometer with supervised training”, 2008 WSEAS Transactions on Systems.
Ana Picon, Hamed Parsiani, Ramon Vasquez, “Integrating Cross-Comparison Methodologies For The
Retrieval of Cloud Top Heights Over The Caribbean”, WSEAS Transactions on Signal Processing, Issue
2, Vol. 2, Feb. 2006.
Andres Bonilla, Hamed Parsiani, “Aerosol Optical Depth Spatial Variation as Sensed By a
Sunphotometer and Compared to a Fixed AERONET Station”, SIP 2008 Proceedings, Aug. 18-23,
2008, Hawaii .

Hamed Parsiani, Andres Bonilla, “Aerosol size Distribution Using Sun-Photometer and Artificial
Neural Network”, WSEAS 2008 Proceedings, July 22-24, 2008, Greece.

Ana Picon, Ramon Vasquez, Hamed Parsiani, “Cross Comparison of MODIS and MISR Cloud Top
Height Retrieval Over The Caribbean”, WSEAS 2005 Proceedings, Nov. 2005, Italy.

Hamed Parsiani, Enrico Mattei, “Soil Moisture Determination Based on Radar Response and Artificial

Neural Networks”, WSEAS Transactions on Signal Processing, Issue 2, Vol. 1, Nov. 2005.

Hamed Parsiani, Enrico Mattei “Open Field Soil Moisture Measurements with Radar”, WSEAS 2005
Proceedings, Nov. 2005, Italy.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

Hamed Parsiani, Enrico Mattei, Allen Lizarraga, Mairim Ramos, “Soil Moisture Determination based
on MCFD/NN-GUI Algorithm using Wideband Radar Images of Land”, Proceedings of IASTED SIP
2005, Aug. 15-17, 2005, Hawaii.

Hamed Parsiani, Maritza Torres, Pedro Rodriguez, “Material Characteristics in Fourier Domain
(MCFD) formulation, a signature to determine soil type, moisture, and vegetation health, based on
multilayer ground penetrating radar reflection”, Proceedings of IASTED SIP 2004, Aug. 23-25, 2004,
Hawaii.

Hamed Parsiani, Maritza Torres, “High-resolution vegetation index as measured by radar and its
validation with spectrometer”, Proceedings of SPIE 2004, Gran Canaria, Spain, Sept. 13-16, 2004.
Gonzalez, J. E., J. C. Luvall, D. Rickman, D. E. Comarazamy, A. J. Picon, E. W. Harmsen, Hamed
Parsiani, N. Ramirez, R. Vazquez, R. Williams, R. B. Waide, and C. A. Tepley, 2005: Urban heat
islands developing in coastal tropical cities. EOS Transactions, AGU, 86, 42, pp. 397 & 403.

Hamed Parsiani, Pedro Rodriguez, “Subsurface Material Type Determination from Ground
Penetrating Radar Signatures”, Proceedings of SPIE 2004, Gran Canaria, Spain, Sept. 13-16, 2004.

Hamed Parsiani, Leonid Tolstoy, “Application of Fourier Descriptors and Fuzzy Logic to Classification
of Radar Subsurface Images”, proceedings of SPIE 2003, Barcelona, Spain, Sept. 8-12, 2003.

Eric Harmsen, Hamed Parsiani, “Evaluation of Several Dielectric Mixing Models for Estimating Soil
Moisture Content”, Proceedings of ASAE’2003 Conference, Las Vegas, Nevada, July 26-30, 2003.
Maritza Torres, Hamed Parsiani, “ Non-linearity of Soil Dielectric as a Function of Radar Frequency
and Soil Moisture Content”, CRC’2004 Proceedings, April 2, 2004, Mayaguez, P.R.

Pedro Rodriguez, Hamed Parsiani, “Moisture Determination Based on Ground Penetrating Radar
Measurements,” CRC’2004 Proceedings, April 2, 2004, Mayaguez, P.R.

Maritza Torres, Hamed Parsiani, “Improved Subsurface Radiation Pattern Determination of 1.5 GHz
SIR-20 Bow-Tie Antenna”, NOAA-CREST/NASA Symposium 2003, Talahassee, Fl, March 30-April 3,
2003.

Victor Marrero, Hamed Parsiani, “Subsurface Unsupervised Cluster Determination”, NOAA-
CREST/NASA Symposium 2003, Talahassee, F1, March 30-April 3, 2003.

Daniel Rodriguez, Richard Diaz, Hamed Parsiani, Eric Harmsen, “Validation of an Inverse Procedure
for Estimating Soil Moisture Content using GPR”, NOAA-CREST/NASA Symposium 2003,
Talahassee, F1, March 30-April 3, 2003.

Hamed Parsiani, Leonid Tolstoy , “ Neural Network classification of the subsurface reflected waves and
media velocity determination”, NOAA-CREST/NASA-EPSCoR Joint Symposium for Climate Studies

2003, University of Puerto Rico - Mayaguez Campus, January 10-11, 2003.

Eric Harmsen, Hamed Parsiani, “Inverse Procedure for Estimating Vertically Distributed Soil
Hydraulic Parameters Using GPR”, NOAA-CREST/NASA-EPSCoR Joint Symposium for Climate
Studies 2003, University of Puerto Rico - Mayaguez Campus, January 10-11, 2003.

Leonid Tolstoy , Hamed Parsiani, “Comparison of Neural Network Classification Methods Applied to

Subsurface Radar Images Based on Single Echo and Hyperbolic Signature”, CRC’2003 Proceedings,
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Mayaguez, P.R

Leonid Tolstoy, Hamed Parsiani, Jorge Ortiz , “Application of Fourier Descriptors and Neural
Network to Classification of Radar Subsurface Images”, SPIE Int. Conf. 2002 Proceedings, Sept. 23-27,
2002, Crete, Greece.

Leonid Tolstoy, Hamed Parsiani, “Application of Fourier Descriptors and Neural Network to Shape
Recognition”, CRC’ 2002 Proceedings, Mayaguez, Puerto Rico, 2002.

Héctor Ortiz, Hamed Parsiani, “Simplified JPEG Compression of Radar Sub-Surface Images and the
Application of Threshold Filtering.” Proceedings of CRC’ 2002, Mayaguez, PR, 2002.

S. Cruz-Pol, Velez-Reyes, M., Hunt, S., Parsiani, H., Colom-Ustaris, J., Jimenez, L.O., and Vasquez, R.,
“The Laboratory for Applied Remote Sensing and Image Processing at University of Puerto Rico at

Mayaguez”, IEEE Geoscience and Remote Sensing Newsletter, January 2002.

Eli Garcia, Ruth Rieckehoff, Hamed Parsiani, “Restoration of a Degraded Image.” In Proceedings
CRC 2002, Mayaguez, PR, 2002.

Hamed Parsiani & Rolando Gonzalez, “Iterated Block Matching Fractals with Parent & Child,”
Proceedings of" , SIP’2000, Nov. 19-23, 2000, Las Vegas, Nevada.

Jose del Toro Duran, Hamed Parsiani, “Analysis of Fractals and Wavelets leading to an improved image
compression method”, CRC’2000 Proceedings, May 6, 2000, Mayaguez, P.R.

Rolando Gonzalez, Hamed Parsiani, “Modular Approach to IBMF Compression Software”, CRC’2000
Proceedings, May 6, 2000, Mayaguez, P.R.

Santos Lopez, Hamed Parsiani, “Non-linear Least Square method applied to Iterated Block Matching
Fractals (IBMF) for image compression”, CRC’2000 Proceedings, May 6, 2000, Mayaguez, P.R.

Norman Lopez, Hamed Parsiani, “Predictive Lossless Image Compression (PLIC)based on pixels

Correlation coefficients and a tight region of support,” URC-TC’2000, conference proceedings, April 8,
2000, Nashville TN.

Norman Lopez, Hamed Parsiani, “Predictive Lossless Image Compression (PLIC) Algorithm and its
Coding Analysis,” CRC’2000 Proceedings, May 6, 2000, Mayaguez, P.R.

Hamed Parsiani, Andres Fuentes,“Fast Near lossless Iterated Block Matching Fractals Image

Compression”, Signal and Image Processing , SIP’98, Oct. 28-31, 98, Las Vegas, Nevada.
Hamed Parsiani, Paul Roman , “Near lossless Iterated Block Matching Fractals Image Compression”,
Proceedings of URC-TC’98 Conference, Huntsville, Alabama, Feb. 22-25, 1998.

Hamed Parsiani, William Navas, “Advances in Weighted Finite Automata & Matching Pursuits in

Image Compression”, Proceedings of Midwest Symposium. on Circuits and Systems, MWSCAS’ Aug.
9-12, 98.

Hamed Parsiani, “Analysis of Iterated Function System Fractals for Image Compression”, Proceedings

of the 21* International Conference on Computers & Industrial Engineering (ICC&IE- 97), San Juan,
P.R.

Hamed Parsiani, “Analysis of Iterated Block Matching Fractals for Image Compression”, Proceedings

of the 21* International Conference on Computers & Industrial Engineering ICC&IE- 97), San Juan,
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43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

SS.

56.

57.

P.R.
Hamed Parsiani, William Navas, “Recent Progress in Fractal Compression” , Proceedings of First

ADMI Conference on Computing at Minority Institutions, ADMI’97.

Hamed Parsinai, William Navas, “Weighted Finite Automata Fractal Compression” , Proceedings of

the 8" International Conference on Signal Processing Applications & Technology ICSPAT’97.

Hamed Parsiani, Ricardo Garcia, “State of the Art Iterated Block Matching Fractals in Image

compression” , Proceedings of Midwest Symposium on Circuits and Systems, MWSCAS’97.

Hamed Parsiani, Ricardo Garcia, “Iterated Block Matching Encoder/Decoder for Image

Compression”, Proceedings of Computing Research Conference, CRC’97.

Oscar Misla, Hamed Parsiani, “Fuzzy Logic in Image Compression”, Proceedings of 31 ACS Junior
Tchnical Meeting, 3/9/96.

Oscar Misla, Hamed Parsiani, “Codebook Design Limitations of Fuzzy C-Means. Algorithm”,
Proceedings of Computing Research Conference, CRC’96, April 19, 1996.

Oscar Misla, Hamed Parsiani, “Crisp and Fuzzy C-Means Algorithm Analysis”, Proceedings of First
ADMI Conference on Computing at Minority Institutions, ADMI’96, July 23-28, 1996.

Hamed Parsiani, Oscar Misla, “Fuzzy Class Learning Vector Quantizer in Image Compression”,

Proceedings of Midwest Symposium on Circuits and Systems, MWSCAS’96, Iowa State University,
August 18-21, 1996.

Hamed Parsiani, Oscar Misla, “Computationally Efficient Fuzzy Class Learning Vector Quantizer in

Image Compression”, Proceedings of the 7th International Conference on Signal Processing
Applications & Technology ICSPAT 96, Boston Massachusetts, USA, October 7-10, 1996.

Hamed Parsiani, "Color Image and Video Compression Modules for Signal Processing Worksystem
(SPW) System Simulation Software". Proceedings of 24th COPIMERA congress, Oct. 3-8, 1993, in San
Juan, P.R.

Hamed Parsiani, "Isolated Noise Detection and Reduction in Color Images'". Proceedings of '"36th

Midwest Symposium on Circuits and Systems'" (Aug. 16-18, 1993), Detroit, Michigan.
Hamed Parsiani, "Coding and Decoding of the Differential Motion Vector Using One Single VLC
Table', Bell Communications Research, Technical , TM-ARH-019703, 11 pages, Aug. 7, 1991,

Morristown, N.J.
Hamed Parsiani," Still Image Transmission Methods", Bell Communications Research, Technical ,
TM-TSY- 013427 , 28 pages, Jan. 16, 1989, Red Bank N.J.

H. Parsiani, "A mathematical technique for modeling multiplexed channel transmission error

performance, and its applications to embedded channel error statistical parameters determination',
Bell Communications Research Tech. , TM-TSY-011088, 23 pages, Jan 4, 1988, Red Bank, NJ.

Hamed Parsiani and P.S. Noe, "Satellite Selection for Sequential Receivers", Proceedings Navigation

Satellite Users Conference, Institute of Navigation, 6 pages, Dec. 1979.
Hamed Parsiani, et al, "' A Navigation Algorithm for Single Channel Low- Cost GPS Receiver', Texas
A&M University, 8 pages, 1979.




Rafael A. Rodriguez Solis

Profile

Dr. Rafael A. Rodriguez Solis received a BSEE and a BSCpE from the University of Puerto Rico at Mayagtiez in
1990, a M.S. degree in electrical engineering from University of Florida in 1993 and a Ph.D. in electrical engineering
from the Pennsylvania State University in 1997. He is currently a Professor of Electrical and Computer Engineering
at the University of Puerto Rico, Mayagtiez. At UPRM he is the Director of the UPRM Radiation Laboratory and the
UPRM Education Thrust Leader of the NSF Center for Subsurface Sensing and Imaging Systems (CenSSIS). He
received a NSF CAREER award in 2001 to work in the characterization of wideband slot-like antennas. He has
worked in the development of tunable antennas with electroceramic materials with the NASA Tropical Center for
Earth and Space Studies (TCESS) at UPRM and is currently working in the development of VO, based
reconfigurable antennas with AFRL. In addition, he is working in the development of low cost electronically
scanned antenna alternatives for the NSF Center for Adaptive Sensing of the Atmosphere (CASA), and in the
development of a measurement system for a laboratory-scale Soil-Bed for detection of contaminants in soil for the
DoE. Dr. Rodriguez Solis was named Outstanding Professor in Electrical Engineering by the UPRM Engineering
Faculty in 2001 and is a member of the IEEE Antennas and Propagation, Microwave Theory and Techniques, and
Geoscience and Remote Sensing Societies. His research interests include wideband microwave and millimeter-wave
antennas, reconfigurable, tunable and multiband antennas, and wideband and tunable microwave circuits.

Education

The Pennsylvania State University, University Park, PA - Ph.D., Electrical Engineering, 12/97

Dissertation: “ Analysis and Design of a Microwave 3-D Frequency Independent Phased Array Using Folded Slots.”
Designed, analyzed, built and tested antenna array prototypes from 2 to 12 GHz.

University of Florida, Gainesville, FL - M.S,, Electrical Engineering, 12/93

Thesis: “Improved Modeling of R.F. and Microwave BJTs and Circuit Simulation.” Evaluated and improved new
physics-based model for microwave bipolar transistors. Compared results with existing empirical model and
measured data to demonstrate agreement.

University of Puerto Rico, Mayagtiez, PR - B.S., Electrical Engineering, 06/90
Magna Cum Laude. Specialization in Communications and Electronics.

University of Puerto Rico, Mayagiiez, PR - B.S., Computer Engineering, 06/90
Magna Cum Laude. Specialization in Hardware Systems.

Experience

Professor, University of Puerto Rico, Mayagiiez, PR 01/98 to present

Research interests: Broadband microwave antennas and circuits, microwave/millimeter-wave antennas, numerical
methods in electromagnetics.

NSF CAREER 2001 award: “Wideband Slot-Like Antennas and Enhancement of Applied Electromagnetics
Education at UPRM”

PI and Co-PI in 3 NSF MRI projects.

UPRM CenSSIS Education Thrust Leader

Researcher in CenSSIS

Researcher in UPRM NASA Tropical Center for Earth and Space Studies (TCESS)
Researcher in NSF ERC for Collaborative and Adaptive Sensing of the Atmosphere (CASA)
Researcher in PASSER program

Director of UPRM Radiation Laboratory, 2000-present

President ECE Personnel Committee, 2009-present

Coordinator for the ECE Applied Electromagnetics Area, 2000-2010

ECE Graduate Committee, 2001-present

School of Engineering Graduate Committee, 2001-2006

Dept. of Electrical and Computer Engineering, University of Puerto Rico, Mayagtiez, PR 00681-9000
T 1-787.832.4040, x-2141 F 1-787.831.7564 E rafael.rodriguez19@upr.edu



Rafael A. Rodriguez Solis

UPRM Graduate Council, 2006-2009
Faculty advisor to student branch of UPRM IEEE Communications Society

Graduated 16 M.S. students, advising 4 graduate students, member of graduate committee of 22 M.S. students and
2 Ph.D. students, and advised 60 undergraduate students on 32 different undergraduate research projects.

Reviewer for IEEE Transactions on Antennas an Propagation Special Issue on Multifunction Antennas and Antenna
Systems, Feb. 2006

Panelist for the NSF-SBIR Program in 2003, 2005 and 2007
Panelist for the NSF Graduate Research Fellowship Program in 2005

Visiting Scientist, BBN Technologies, Cambridge, MA. 06/99 to 08/99
Consulted on antennas and R.F. systems for wireless networks.

Independent Consultant, REMCOM, Inc., University Park, PA. 08/97 to 12/97
Modeled, designed and fabricated microwave circuit and antennas. Validated and tested electromagnetic
simulators.

Engr. Technical Associate, BBN Systems and Technologies, Cambridge, MA. 08/96 to 08/97
Evaluated and recommended wireless LAN adapters and developed Linux device drivers.

Summer Intern, BBN Corporation, Cambridge, MA. 05/96 to 08/96
Integrated wireless IP-secure LAN using custom off the shelf components. Demonstrated integrated system to
customers and upper management. Developed service offerings using the integrated system.

Summer Staff, MIT Lincoln Laboratory, Lexington, MA. 06/95 to 08/95
Developed computer model of complex phased array antenna system to investigate effects in the radiation pattern
of random failures and excitation errors.

Graduate Assistant, University of Florida, Gainesville., FL. 08/91 to 08/93
Conducted laboratory sessions of a Computer Architecture course and a Microprocessors course and worked on
the improvement of a physics-based model for microwave BJTs.

Engineer I, Telefénica Larga Distancia, San Juan, Puerto Rico. 05/90 to 08/91
Developed computer model of complex phased array antenna system to investigate effects in the radiation pattern
of random failures and excitation errors.

Publications
J. G. Colom, R. Medina, and R. Rodriguez, “Design of Tunable Amplifier using Ferroelectric Materials,” Integrated
Ferroelectrics, vol. 56, 2003, pp. 1097-1106.

J. G. Colom, R. A. Rodriguez-Solis, J]. Almodévar, and M. Castaneda, “Design and Simulation of a Tunable
Multilayer Lange Coupler,” Integrated Ferroelectrics, vol. 42, 2002, pp. 313-321.

J.K. Breakall and R.A. Rodriguez Solis, “A new design method for low sidelobe level log-periodic dipole
antennas,” Applied Computational Electromagnetics Society Journal, Nov. 1996, pp. 9-15.

M.F. Cérdoba-Erazo and R.A. Rodriguez Solis, “Cavity-Backed Folded-Slot Antenna,” Antennas and Propagation
Society International Symposium (APSURSI), 2010 IEEE, June 2010, pp 1-4.

Galvez, M.B.; Colom, J.; Chandrasekar, V.; Junyent, F.; Cruz-Pol, S.; Rodriguez, R.; , "Salient features of the radar
nodes in the Puerto Rico tropical weather testbed," Geoscience and Remote Sensing Symposium, 2009 IEEE
International, IGARSS 2009, vol.3, no., pp.I11-841-111-844, 12-17 July 2009

A. Rivera Albino and R.A. Rodriguez Solis, “Design of Tapered Slot Antenna Array for Space Distributed Class-E
Power Amplifier”, 2009 IEEE Antennas and Propagation Society International Symposium, June 2009, pp. 1-4.
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Rafael A. Rodriguez Solis

V. J. Marrero Fontanez, R. A. Rodriguez Solis, “Dual-Polarized Antenna Array for X-Band Radar Application,”
2007 IEEE Antennas and Propagation Society International Symposium, June 2007, pp. 2144-2147.

V. ]J. Marrero Fontdnez, R. A. Rodriguez Solis, “Dual-Polarized Aperture-Coupled Patch Antenna for X-Band
Series-Fed Array,” 2007 IEEE Antennas and Propagation Society International Symposium, June 2007, pp. 2148-
2151.

V. ]. Marrero Fontanez, R. A. Rodriguez-Solis, “Low Cross-Polarization Antenna Array for CASA Student Test bed
Radar,” International Geoscience and Remote Sensing Symposium, 23-28 July 2007, pp. 2746 - 2749.

Serrano, M F, Padilla, 1 Y, Rodriguez, R, (2007) “Electromagnetic Detection and Digital Visualization Of Dnapl
Contaminants In A Two-dimensional Soilbed”, Eos Trans. AGU, 88(23), Jt. Assem. Suppl., Abstract B41B-09.

M. F. Serrano Guzman, I. Y. Padilla, R. Rodriguez, C. M. Rappaport, “Bimodal detection of underground detection
in two dimensional systems,” Proceedings of the SPIE, [6540-54]

M.F. Serrano-Guzman, I. Padilla, R Rodriguez, “Two-dimensional detection of underground contamination and
buried objects using cross-well radar,” Proceedings of SPIE, vol 6210, Radar Sensor Technology X, 62100R (May. 8,
2006).

Amador-Perez, A.; Rodriguez-Solis, R.A., “Analysis of a CPW Fed Annular Slot Ring Antenna using DOE,” 2006
IEEE Antennas and Propagation Society International Symposium, Albuquerque, NM, July 2006, pp. 4301 - 4304.

D. A. Del Rio, R. A. Rodriguez-Solis, D. S. Filipovic, “Ways to Improve the Radiation Pattern of a LPFSA,” 2005
IEEE Antennas and Propagation International Symposium, July 2005, vol. 1B, pp. 410 - 413.

J. A. Torres-Rosario, S. Rondineu, R. A. Rodriguez-Solis, S. Hunt, Z. Popovic, “Adaptive Discrete Lens Antenna
Array for Direction of Arrival Detection,” 2005 IEEE Antennas and Propagation International Symposium, July
2005, vol. 4A, pp. 122 - 125.

C. Jaramillo-Henao, R. A. Rodriguez-Solis, D. Rosario-Romén, D. Gonzalez-Barreto, “Analysis of Concentric Slot-
Ring Antenna Arrays using DOE and FDA,” 2004 IEEE Antennas and Propagation International Symposium, June
2004, vol. 1, pp. 1074 - 1077.

Ileana Carrasquillo-Rivera, R.A.R. Solis, José G. Colom-Ustdriz, “Tunable and Dual-Band Rectangular Slot-Ring
Antenna,” 2004 IEEE Antennas and Propagation International Symposium, June 2004, vol. 4, pp. 4308 - 4311.

J.L. Salazar-Cerrefio and R.A. Rodriguez-Solis, “Broadband Log-Periodic Normal Mode Helical Antenna,” 2003
IEEE Antennas and Propagation International Symposium, June 2003, vol. 1, pp. 249-252.

N.D. Lépez-Rivera and R.A. Rodriguez-Solis, “Input Impedance and Resonant Frequency Characterization of
Folded Slot Antennas through DOE Techniques,” 2003 IEEE Antennas and Propagation International Symposium,
June 2003 vol. 2, pp. 545-548.

S. Rodriguez-Acosta, R.A. Rodriguez-Solis, and ].G. Colom Ustériz, “Design and Characterization of a Tunable
Aperture Coupled Microstrip Patch Antenna with Ferroelectric Films,” 2003 IEEE Antennas and Propagation
International Symposium, June 2003 vol. 4, pp. 536-539.

AM. Castro-Vilar6 and R.A.R. Solis, “Tunable Folded Slot Antenna with Ferroelectric Material,” 2003 IEEE
Antennas and Propagation International Symposium, June 2003 vol. 2, pp 549-552.

I. Carrasquillo-Rivera, Z. Popovic, and R.A.R. Solis, “Tunable Slot Antenna Using Varactors and Photodiodes,”
2003 IEEE Antennas and Propagation International Symposium, June 2003 vol. 4, pp. 532-535.
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J. Colom-Ustariz, R. Rodriguez-Solis, S. Vélez, and S. Rodriguez-Acosta, “Frequency Agile Microwave
Components using Ferroelectric Materials,” Proceedings of the SPIE 9th International Conference on Remote
Sensing, vol. 4881, April 2003, pp. 280-286

N.D. Lopez-Rivera and R.A. Rodriguez-Solis, “Impedance Matching Technique for Microwave Folded-Slot
Antennas,” 2002 IEEE Antennas and Propagation International Symposium, June 2002, vol. III, pp. 450-453.

R.A. Rodriguez Solis, Ana M. Medina, and Néstor Lopez, “Microstrip Patch Antenna Encircled by a Trench,” IEEE
Antennas and Propagation International Symposium, July 2000, pp. 1620-1623.

Jimenez, L.O.; O'Neill-Carrillo, E.; Frey, W.; Rodriguez-Solis, R.; Irizarry-Rivera, A.; Hunt, S, “Social and Ethical
Implications of Engineering Design: A Learning Module Developed for ECE Capstone Design Courses,” 36th
Annual Frontiers in Education Conference, Oct. 2006, pp. 1-6.

S. McKnight, G. Tadmor, M. Ruane, R. Rodriguez-Solis and G. Saulnier, “Creating “High-Tech Tools & Toys Lab”
Learning Environments at Four Universities,” 32nd ASEE/IEEE Frontiers in Education Conference, Nov. 2002, p.
S3E-7.

J. G. Colom and R. Rodriguez-Solis, “Introduction To Electrical Engineering: A New Freshman Course At UPR-
Mayagtez,” ASEE 2003 ASEE Annual Conference and Exposition Proceedings, June 2003, Nashville, TN.

J.G. Colom Ustériz, R.A. Rodriguez Solis, and R.]. Luebbers, “Undergraduate Research using the Finite Difference
Time Domain Method for Electromagnetics,” 2001 ASEE Annual Conference and Exposition Proceedings, June
2001, Albuquerque, NM.

J.G. Colom Ustariz, RR. Barton, L.A. Carpenter, and R.A. Rodriguez Solis, “A Novel Graphical Technique for
Selection of a Robust Design Point,” 2001 ASEE Annual Conference and Exposition Proceedings, June 2001,
Albuquerque, NM.

Presentations

Maria F. Cérdoba, Erazo, Rafael A. Rodriguez Solis; “Cavity-backed Folded-Slot Antennas”, 2009 Historically
Black Colleges and Universities (HBCU)/Other Minority Serving Institutions (OMI's) Collaboration Conference,
Ohio Aerospace Institute (OAI), Cleveland, Ohio, July 21st and 22nd 2009

A. Rivera Albino and R.A. Rodriguez Solis, “Design of Coplanar Waveguide Fed Tapered Slot Antenna Arrays for
High Power Space Distributed Amplifier Applications, 32nd Annual Antenna Applications Symposium,
Monticello, Ill, September 2008

R.A. Rodriguez Solis, “Printed Antenna Research at the UPRM Radiation Laboratory,” Georgia Tech, Atlanta, GA,
2002.

J.G. Colom Ustariz, R.A. Rodriguez Solis, “Design and Simulation of a Tunable Ferroelectric Lange Coupler,”
Ferroelectrics Workshop 2001, San Juan P.R.

Grants
Reconfigurable Antennas Using Insulator to Metal Transition Devices
UTC (AFRL) 10-5567-0014-02-C2, $139,007, Co-PI

MRI: Development of a Meteorological Radar Network for Puerto Rico's West Coast
NSF ECS-0821331, $1,731,766, Co-PI

Detection, Fate, Transport and Remediation of Chlorinated solvents in Low-Permeability Porous Media, DOE DE-
FG09-07SR22571, $450,000, Co-PI

MRI: Acquisition of Processing and Testing Equipment for the Integration of Materials Science and Engineering
Research at the University of Puerto Rico at Mayagiiez
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NSF ECS-0722534. $454,909, Co-PI

NSF Center for Collaborative and Adaptive Sensing of the Atmosphere (CASA),
NSF EEC 0313747, Senior Personnel

CAREER: Wideband Slot-like Antennas and Enhancement of Applied Electromagnetics Education at UPRM.
NSF ECS-0093650, $584,346, PI

NSF Center for Subsurface Sensing and Imaging System, (CenSSIS)
NSF EEC 9986821, Senior Personnel

Electroceramic Antennas and Devices
NASA Tropical Center for Earth and Space Studies, Senior Personnel

Acquisition of Microwave Instrumentation for the UPRM Radiation Laboratory.
NSF ECS-9977178, $677,104, P1

Partnership for Space Science Education and Research.
NASA, $794,993, Co-PI

Professional Courses
Design of Reflector Antennas
2009 IEEE Antennas and Propagation International Symposium, Charlotte, SC.

Introduction to Networking and Wireless Networks
CASA ERC, Mayagiiez, PR, Jan. 2006

Practical Design of Microstrip Arrays and Reflectarrays
2003 IEEE Antennas and Propagation International Symposium, Columbus, OH.

Adaptive Antennas: The Future of Mobile Communications
2002 IEEE Antennas and Propagation International Symposium, San Antonio, TX.

Smart Antennas for Wireless Systems
2000 IEEE Antennas and Propagation International Symposium, Salt Lake City, UT.

Microwave Antenna Measurements.
California State University, Northridge, 1994.

Digital Transmission Systems.
Siemens Telecomunicazioni S.P.A., Santiago, Chile, 1991

Honors

NSF CAREER Award (2001), Outstanding Electrical Engineering Professor (2001), GTE Fellow (1996-1997),
Graduate Engineering Education Fellow (1993-1996), National Science Foundation Fellowship and Ford Foundation
Fellowship Honorable Mentions (1993), Commonwealth of Puerto Rico Economic Development Administration
Fellow (1991-1993), Tau Beta Pi Honor Society.

Professional Organizations

Member of the Microwave Theory and Techniques Society, Geoscience and Remote Sensing Society, the Education
Society, and the Antennas and Propagation Society of the Institute of Electrical and Electronic Engineers (IEEE).
Member of the IEEE Antennas and Propagation Society Education Committee.
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BIOGRAPHICAL SKETCH

Nayda G. Santiago
PROFESSIONAL PREPARATION
Ph.D. Electrical Engineering Michigan State University 2003
M.Eng. Electrical Engineering Cornell University 1990
B.S. Electrical Engineering University of Puerto Rico, Mayaguez Campus 1989

APPOINTMENTS

Jul 2008-Present: Associate Professor, Electrical and Computer Engineering Department, University of
Puerto Rico, Mayaguez Campus.

2003-Jun 2008: Assistant Professor, Electrical and Computer Engineering Department, University of
Puerto Rico, Mayaguez Campus.

2000-2003: Instructor, Electrical and Computer Engineering Department, University of Puerto Rico,
Mayaguez Campus.

1997-2000: Research Assistant, Department of Electrical and Computer Engineering, Michigan State
University.

Summer 1996: Summer Intern, Cornell Theory Center, Cornell University

1995-1996: Teaching Assistant, Department of Electrical and Computer Engineering, Michigan State
University.

1990-1994: Instructor, Electrical and Computer Engineering Department, University of Puerto Rico,
Mayaguez Campus.

1989 - 1990: Research Assistant, School of Electrical and Computer Engineering, Cornell University
1988-1989: Lab Instructor, Electrical and Computer Engineering Department, University of Puerto
Rico, Mayaguez Campus.

Summer 1988: Summer Intern, Department of Electrical Engineering, Texas A & M.

PUBLICATIONS

Five relevant publications

1. David Gonzalez, Christian Sanchez, Ricardo Veguilla, Nayda G. Santiago, Samuel Rosario,
Miguel Velez-Reyes. Abundace Estimation Algorithms Using NVIDIA CUDATM Technology.
Proceedings of SPIE -- Volume 6966, Algorithms and Technologies for Multispectral,
Hyperspectral, and Ultraspectral Imagery XIV, 69661E, Orlando, FL, March 2008.

2. D.A. Ortiz and N.G. Santiago. High-level optimization for low power consumption on
microprocessor-based systems. 50th IEEE International Midwest Symposium on Circuits and
Systems (MWSCAS'07), pages 1265 —1268, Montreal, Canada, Aug. 2007.

3. Javier Morales, Nayda G. Santiago, and Alejandro Ferandez, An FPGA Implementation of Image
Space Reconstruction Algorithm for Hyperspectral Imaging Analysis, Proceedings of the SPIE,
Vol. 6565 65651V (2007), Algorithms and Technologies for Multispectral, Hyperspectral, and
Ultraspectral Imagery XIII, pp. V-1 to V-12, March 2007.

4. G. A. Chaparro-Baquero, N. G. Santiago, W. Rivera, J. F. Vega-Riveros, “Measuring
Quantitative Dependability Attributes in Digital Publishing using Petri Net Workflow Modeling”,
The 2nd IEEE International Symposium on Dependable, Autonomic and Secure Computing
(DASC'06), Indianapolis, IN, Sept 2006.

5. N.G. Santiago, C.A. Aceros Moreno, D. Rodriguez, “Performance measures for parameter
extraction of sensor array point targets using the discrete chirp Fourier transform”, Proc. SPIE
6235, 62351L (2006)

Five other significant publications

1. D. Mera and N. Santiago. Low Power Software Techniques for Embedded Systems Running Real
Time Operating Systems, . 53rd IEEE International Midwest Symposium on Circuits and
Systems (MWSCAS 2010, Seattle, Washington, Aug. 2010.



2

D. A. Ortiz and N. Santiago, “Impact of Source Code Optimizations on Power Consumption of
Embedded Systems”, 2008 Joint IEEE North-East Workshop on Circuits and Systems and
TAISA Conference, NEWCAS-TAISA, 2008, p 133-136.

J. Morales, N. Medero, N. Santiago and J. Sosa, “Hardware Implementation of Image Space
Reconstruction Algorithm using FPGA”, Proceedings of the 49" Midwest Symposium on Circuits
and Systems, August 6-9, 2006, San Juan, PR.

N. G. Santiago, D. T. Rover, D. Rodriguez, “A Statistical Approach for the Analysis of the
Relation between Low-Level Performance Information, the Code and the Environment”,
Information: An International Journal, Vol.9, No.3, May 2006.

D. Rodriguez and N. Santiago, “Integrating Novel Methodologies, Tools, and IT Resources for
Graduate Level Courses in High Performance Computing and Advanced Signal Processing
Algorithms”, Proceedings 6™ International Conference on Information Technology Based Higher
Education and Training, ITHET 2005, July 7-9, 2005, Dominican Republic.

SYNERGISTIC ACTIVITIES

1.

2.

Femprof Grant, CoPIl, Assist CS and CEng undergraduate female students to become skillful to
go into graduate school and become female professors in computing related areas.

Computing Alliance of Hispanic Serving Institutions, CAHSI Alliance between 8 Hispanic
Serving Institutions. Role since 2006: Promote undergraduate research and the affinity research
group model among HSIs and train undergraduate students on research skills to increase the
number of Hispanics in computing related areas.

COLLABORATORS AND OTHER AFFILIATIONS

1.

2.

3.

4,

2.

Graduate advisors
e Dr. Diane Rover, PhD Dissertation
e Dr. Michael Kelly, MEng Project
List of Current Collaborators
e Ana Nieves, Assistant Professor, Psychology Department, UPRM
e Anne Gates, Associate Vice President for Research at the University of Texas at El Paso,
Director of Computing Alliance of Hispanic Serving Institutions
e Fernando Vega, Associate Professor, ECE Department, UPRM
o Kejie Lu, Assistant Professor, ECE Department, UPRM
e Kensall D. Wise, Professor of EE and CS, Univ of Michigan, Ann Arbor, Director,
Center for Wireless Integrated MicroSystems an NSF Engineering Research Center
e Malek Adjouadi, Associate Professor, Department of ECE, and Director, Center for
Advanced Technology and Education (CATE), Florida International University
Miguel Velez, Professor, ECE Department, UPRM
Moshen Beheshti, Chair, CS Department, California State University Dominguez Hills
Nestor Rodriguez, Professor, ECE Department, UPRM
Omayra Ducoudray, Assistant Professor, ECE Department, UPRM
Richard Alo, Professor, Director of Center for Computational Science and Advanced
Distributed Simulation, Department of Computer and Mathematical Sciences, University
of Houston-Downtown
e David Kaeli, Professor, Northeastern University
Graduate students currently under supervision
e Daniel Mera, MSCpE
Past Graduate Students
Gustavo Chaparro, MSCpE, July 2006, Faculty at Turabo University
Javier Morales, MSEE, February 2007, Office Naval Research
David Ortiz, MSEE, December 2007, PhD Student University of Texas at Dallas
Ricardo Veguilla, MSCpE, December 2007, Softek Co.
e Daniel Mera, MSCpE, July 2010, Faculty Turabo
Additional students
e 133 BS students supervised in undergraduate research using ARG model



Guillermo J. Serrano

Department of Electrical Engineering
University of Puerto Rico at Mayagiiez
Mayagiiez, PR, 00681-9042

phone: 787-832-4040 Ext 3178
e-mail:gserrano@ece.uprm.edu

Education

Ph.D. Electrical
Engineering 12/2007

M.S. Electrical
Engineering 05/2003

B.S. Electrical
Engineering 05/2001

Georgia Institute of Technology
Dissertation: “Analog circuit design using floating-gate transistors.”

Georgia Institute of Technology
Thesis: “Design of a current scaling digital-to-analog converter for retinal
implant applications.”

University of Puerto Rico at Mayagiiez
Area of Specialization: Electronics

Experience

Assistant Professor
07/2007 - Present

Co-Op Student
08/2005 — 12/2005

Graduate Research
Assistant
08/2001 — 08/2007

Selected Publications

University of Puerto Rico Mayagiiez, PR
Research Interests: Analog and mixed-signal circuit design, low-power and
sub-threshold design, floating gate transistors.

Texas Instruments, Manchester, New Hampshire
Performed design and simulation of analog circuits such as a voltage
regulator, a band-gap reference, and a current reference.

Georgia Institute of Technology, Atlanta, GA
Performed design, simulation, implementation, and testing of integrated
circuits in a 0.5um CMOS process.

E. Mendez, G. J. Serrano, and E. Ortiz “Monolithic Integrated Solar Energy
Harvesting System,” IEEE Photovoltaic Specialist Conference, Jun. 2010.

H. Roman and G. J. Serrano, “A System Architecture for Automated Charge
Modification of Analog Memories,” IEEE Midwest Symposium of Circuits
and Systems, Aug. 2010, pp- 1069-1072.

V. Srinivasan, G. J. Serrano, C. Twigg, and P. Hasler, “A Floating-Gate-
Based Programmable CMOS Reference,” IEEE Transactions on Circuits and
Systems I, vol. 55, no. 11, Dec. 2008, pp- 3448-3456.

G. J. Serrano, and P. Hasler, “A precision Low-TC Wide-Range CMOS
Current Reference,” IEEE Journal of Solid-State Circuits, vol. 43, no. 2, Feb.
2008, pp- 558-565.

V. Srinivasan, G. J. Serrano, C. Twigg, and P. Hasler, “A Floating-Gate-



Based Programmable CMOS Reference,” IEEE Transactions on Circuits and
Systems, vol. 55, no. 11, Dec. 2008, pp- 3448-3456.

V. Srinivasan, G. J. Serrano, J. Gray and P. Hasler, “A precision CMOS
Amplifier Using Floating-Gates for Offset Cancellation,” IEEE Journal of
Solid-State Circuits, vol.42, no. 2, Feb. 2007, pp- 280-291.

A. Bandyopadhyay, G. J. Serrano and P. Hasler, “Adaptive Algorithm Using
Hot-Electron Injection for Programming Analog Computational Memory
Elements Within 0.2% of Accuracy over 3.5 Decades,” IEEE Journal of Solid-
State Circuits, vol. 41, no. 9, Sept. 2006, pp- 2107-2114.

Srinivasan, G. J. Serrano, C. Twigg and P. Hasler, “A Compact
Programmable CMOS Reference with 40uV Accuracy,” IEEE Custom
Integrated Circuits Conference, Sept. 2006, pp- 611-614.

Srinivasan, G. J. Serramno, J. Gray and P. Hasler, “A precision CMOS
amplifier using floating-gates for offset cancellation,” IEEE Custom
Integrated Circuits Conference, Sept. 2005, pp- 739-742.

G. J. Serrano, P. D. Smith, et. al. “Automatic Rapid Programming of Large
Arrays of Floating-gate Elements,” IEEE International Symposium on Circuits
and Systems, May. 2004, pp-373-376.

Funding

NSF-BRIGE, PI, “Development of Self-Programmable CMOS Analog
Circuits and Systems,” Sept. 2009 - Oct. 2011.

NSF-CREST, SP, “Nanotechnology Center for Biomedical and Energy
Driven Systems and Applications,” Sept. 2008 - Oct. 2013.

Patents

US 7,714,650 B2 — Method and Device for Performing Offset Cancellation in
an Amplifier using Floating-Gate Transistors.

US 7,408,397 B2 — Digital-to-Analog Converter with Programmable Floating
Gate.

US 7,034,603 B2 - Floating Gate Reference Circuit.

US 7,288,985 B2 - Current Mirror with Programmable Floating Gate.

Honors

Best Poster Award at the 2010 IEEE Photovoltaic Specialists Conference.
Best Student Paper Award at the 2005 IEEE Custom Integrated Circuits
Conference.

Presidential Fellowship at Georgia Institute of Technology.

Research Assistantship at Georgia Institute of Technology.

Full Scholarship at University of Puerto Rico, Mayaguez.



Synergistic Activities

° Reviewer on Transactions on Circuits and Systems I, II (TCAS).
° Reviewer of the Journal of Solid State Circuits (JSSC).
° Reviewer of the Midwest Symposium of Circuits and Systems (MWCAS).
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Raul E. Torres Muiiiz, Ph.D., P.E.

Current Address: Phone: (787)644-3869

P.O. Box 1836 E-mail: Raul_E.Torres@ieee.org

Anasco, PR 00610-1836 Web Page: http://ece.uprm.edu/~rtorres/raul.html
EDUCATION

Doctor of Philosophy in Electrical Engineering: University of Virginia, Charlottesville, VA Dissertation Topic: Biologically
Inspired Architecture for Mobile Robot Navigation, May 1998

Master of Science in Electrical Engineering: University of Virginia, Charlottesville, VA Master Thesis Title: Mobile Robot
Navigation with Vision-Based Neural Networks Major: Neural Networks applied to Robotics, Minors: Manufacturing Systems, and
Image Processing, May 1994

Bachelor of Science in Electrical Engineering: University of Puerto Rico, Mayagiiez, PR Major: Automatic Controls, Minor:
Economics, December 1991

EXPERIENCE
Consultant for Baxter Corporation, Jayuya Puerto Rico. Evaluation of process automation lines. August 2007 — January 2008.

University of Puerto Rico, Mayagiiez Campus, P.O. Box 9042, Mayagiiez, Puerto Rico 00681-9042. Department of Electrical and
Computer Engineering: Professor — July 2007 to Present, Academic Senate — August 2008 to Present, Associate Professor — July
2002 to June 2007, Auxiliary Professor — July 1998 to June 2003, Associate Director for Accreditation and Graduate Studies of
the Department of Electrical and Computer Engineering: August 2005 to June 2007

Main Courses Other Activities
e Robotics and Automation e  FElectronic Laboratories Coordinator
o Intelligent Systems and Control o Committee for ABET Accreditation
e Machine Vision e Committee of Planning and Development
e [Introduction to Control Systems

The 49™ IEEE Midwest Symposium on Circuits and Systems (MWSCAS 2006)

Volunteer as Track Chairperson and Review Committee Member for the Control Systems, Mechatronics & Robotics Track.
Volunteer as Session Chairperson for Neural Networks & Fuzzy Systems and Image Processing II Sessions.

August 2006.

University of Virginia, Charlottesville, VA
Department of Physics: Production of electronic control boards to be used in nuclear reactor experiments. Supervisor: Bill Stephens,
Summer 1996

Honeywell Inc., 1985 Douglas Dr. N., Golden Valley, MN 55422-3992.

Home and Building Control Division: New Product Development--design aid for damper actuators: Designing tests for new
prototypes to ensure they meet their specifications.

Supervisor: Larry Rodgers, Summers of 1993 and 1992

Puerto Rico Electric Power Authority (PREPA), P.O. Box 790, Mayagiiez, Puerto Rico 00681. Mayagiiez Regional Office: Software
development and computerize records. Introducing computer technology to personnel. Supervisor: Gaspar Rodriguez, Summer 1991

University of Puerto Rico, Mayagiiez Campus, P.O. Box 9042, Mayagiiez, Puerto Rico 00681-9042. Department of Electrical
Engineering: Setting up experiments and searching for equipment for a new Control Laboratory. Supervisor: Gerson Beauchamp,
October 1990 - May 1991

Puerto Rico Electrical Power Authority, G.P.O. Box 4267 San Juan, PR 00936-4267 Electric System Training Center: Microprocessor
application design for training courses. Supervisor: Carlos Taulet, Summer 1990

PUBLICATIONS

e Liu, Ziqian, and Torres, R.E., N. Patel, and Q. Wang, “Further Development of Input-to-State Stabilizing Control for
Dynamic Neural Network Systems", /EEE Transactions on Systems, Man, and Cybernetics, Part A: Systems and Humans,
November 2008.

e Diaz, J., and Torres, R.E. , “A fuzzy system approach for the classification of underwater AUV color images”, /mage
Processing: Algorithms and Systems V: Electronic Imaging 2007 SPIE Proceedings Vol. 6497, January 2007.



Page 2 of 4 of the Curriculum Vitae of Raul E. Torres Muiliz

Diaz, J., and Torres, R.E. , “Classification of Underwater Color Images with Applications in the Study of Deep Coral
Reefs”, The 49" IEEE Midwest Symposium on Circuits and Systems (MWSCAS), Vol. Image Processing II, August 2006.

Gonzalez Solano, N., Torres, R.E., “Pattern Recognition and Text-Dependent Recognition for a Mobile Robot”, The 49t
IEEE Midwest Symposium on Circuits and Systems (MWSCAS), Vol. Neural Networks & Fuzzy Systems, August 2006.

Torres Muiiz, R.E., “Laboratorio de Medidas Eléctricas”, Second Edition, Wiley & Son, December 2005. (ISBN 0-470-
00915-2)

Torres Muiliz, R.E., “Laboratorio de Medidas Eléctricas”, First Edition, Wiley & Son, November 2003. (ISBN 0-471-66987-3)
Rivera F.J., Torres, R.E., and Jiménez, L.O., “Hough transform for robust segmentation of underwater multispectral
images”, SPIE-The International Society for Optical Engineering Proceeding: AeroSense 2003-Technologies and Systems for

Defense & Security, Orlando, 2003.

Torres, R.E., "Biologically based neural network for mobile robot navigation", Mobile Robots XIII, SPIE Proceedings,
November 1998."

Inigo,R.M. and Torres, R.E., "Mobile robot navigation with vision-based neural networks', Mobile Robots IX, SPIE
Proceedings Vol.2352, November 1994."

RESEARCH

“Medical Devices Research Group (MDRG).” A group of professors from the College of Engineering at UPRM, each having
an area of expertise related to the medical devices and biomedical engineering field. The mission of MDRG is to assist medical
device companies located in Puerto Rico solve research and development problems related to manufacturing processes or to the
development of new products and technologies.

Project Title Sponsor
"Development of Technologies for the Manufacture of Cardiac Pacing and Defibrillation Leads”, | Medtronic - Villalba
August 2003-December 2003
"Development of Technologies for the Manufacture of Cardiac Pacing and Defibrillation Leads: Medtronic - Villalba
Phase I1", January 2004 - August 2004

“Center for Subsurface Sensing and Imaging Systems (CenSSIS).” Develop of a robust algorithm for objects segmentation and
classification. The development focus in the identification of coral reefs. This research is sponsored by a NSF grant.

“Robotic Soccer.” Multidisciplinary research to design a team of five robots that play autonomously controlled by a main
computer. A vision system is used to identify the field, ball, foe robots and our own robots using color segmentation. Position
and velocities calculated from the vision system are passed to an Al strategy module that plans the game moves. Finally the our
own designed robots read a wireless signal and execute the commands. F-180 rules of the RoboCup organization are followed.

Industrial Affiliates Program 2006: “Plantain Processing Automation.” A project of peeling plantain automatically for a
agriculture production site in Puerto Rico.

Industrial Affiliates Program 2003 - 2004: “Assistance Technology for Handicap and Impaired People.” The Program of
Technological Assistance of Puerto Rico asked for the design of several devices to aid impaired and handicap people. Among
these devices are a low cost robotic arm (below $400) to be attached to wheelchair and mobile vehicles to guide blind people.

Industrial Affiliates Program 2000 - 2001: “Tele-operating the Khepera Mobile Robot through an eye-tracking device.” A
helmet with an infrared vision system and a head tracker (based in both magnetic sensors and external vision system) were used to
determine the site where the operator was looking inside an remote image sent by the robot. The robot, then was commanded to
go the site of interest.

Industrial Affiliates Program 2000 - 2001: “Design of a control system of a multi-legged mobile robot.” A de-centralized
controller was designed to handle low-level tasks such as walking, and high-level tasks like retrieving occluded objects.

Industrial Affiliates Program 1999 - 2000: “Assembly competition of mobile robots.” Organizer of event and advisor of teams for
a beacon-finding competition. Students built and compete for being the first in finding a hidden beam by the use of autonomous
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robots. This research was sponsored by Motorola.

“Assembly and Testing of the Talrik II Mobile Robot.” Undergraduate research to expose students to the different parts of a
mobile robot.

“Image Acquisition Device for the Human Eye.” Undergraduate research that proposes alternatives for applications involving
eye-related sciences.

Industrial Affiliates Program 1998 - 1999: “Study of noise readings in infirared sensors and their effect in the Khepera
Miniature Mobile Robot’s performance.” Designing digital filters that adjust themselves to work under different types of
illumination.

WORKSHOPS

Peer-Led Team Learning: The Workshop Model, Center for Professional Enhancement at UPRM, January 2008

Ethics in the Engineering and Surveying Field in Puerto Rico, Seminar sponsored by CIAPR, November 2007

Ethics across the Curriculum Endeavor: Collaborative Development of EAC Modules, Sponsor: Center for Professional
Enhancement at UPRM, September 2007

Time Management: Managing Multiple Priorities, Sponsor: Center for Professional Enhancement at UPRM and Texas
Instruments, September 2007

Videometrics IX, Human Vision and Electronic Imaging XII, Image Processing: Algorithms and Systems V and Vision
Geometry XV, Sponsors: SPIE — International Society for Optical Engineering and IS&T — The Society for Image Science and
Technology. Conference: Electronic Imaging 2007

ABET Accreditation Workshop, Sponsor: System for the Evaluation of Education Office at UPRM, April 2006

Orientation on Institutionalizing Assessment in the Administrative / Service Units, Sponsor: UPRM, April 2006
Organizational Savvy and Ethical Lobbying, Sponsor: Texas Instrument, October 2006

Intellectual Property at the University of Puerto Rico and the Law of Ethics, Sponsor: Center for Professional Enhancement
at UPRM, May 2006

Assessment 101, Sponsor: Center for Professional Enhancement at UPRM, March 2006

Building Surveys, Sponsor: Center for Professional Enhancement at UPRM, September 2005

Design of WEB based courses using WEBCT, Sponsor: “Instituto para el Desarrollo de la Ensefianza y el Aprendizaje en
Linea (IDEAL)” at UPRM, May 2004

PowerPC and M-Core Seminar: Sponsor: Motorola DNA Academy, August 2001

Learning Styles: Felder Model, Sponsor.: Center for Professional Enhancement, February 2001

ABET EC 2000 Workshop, Sponsor: Engineering Dean Office at UPRM, September 2001

Ethics Across the Curriculum, Sponsor: Engineering Dean Office at UPRM, April 2001

Engineering Ethics, Sponsor: Department of Humanities at UPRM, October 2000

Microcontroller 68HC12 Family, Sponsor: Motorola DNA Academy, Lecturer: Norbel Navarro, March 1999

Sensor Fusion and Decentralized Control in Robotic Systems, Sponsor: SPIE — International Society for Optical Engineering,
November 1998

Mobile Robots XIII and Intelligent Transportation Systems, Sponsor: SPIE — International Society for Optical Engineering,
November 1998

Preparing Syllabus, Sponsor: Center for Professional Enhancement at UPRM, February 2001

Green Lights and Energy Star Buildings Workshop. Sponsor: United States Environmental Protection Agency Lecturer: Alden
Hathaway

Programmable Logic Controller (PLC) Seminar. Sponsor: JR Electronics & Pneumatics, Ave. Campo Rico #829, Country
Club, Rio Piedras, P.R. 00924 Lecturer: Carlos Rivera

HONORS

NSF Ph.D. Fellow (1994-1997)

GEM Fellow of the National Consortium for Graduate Degrees for Minorities in Engineering and Science (1992-1993).
Dean's List (1989-1991)

First Prize in the Calculus Bowl, celebrated in Cayey Campus, University of Puerto Rico (1988).

Third Prize in the Second Iberoamerican Mathematics Bowl celebrated in Uruguay (1987).

Honorable Mention in National Hispanic Scholar Awards Program Competition, College Board (1987).

First Prize in the Science Fair of the District of San Juan, Department of Education, Commonwealth of Puerto Rico (1986).
National Honor Society, Hortus Chapter (1986).
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PROJECTS AT GRADUATE SCHOOL

e  Geometrical object recognition using neural networks for variable perspective, orientation, and translation.
e Extracting features from images for mobile robot navigation.

e Neural network training for answering mathematical aptitude tests.

e  Cutting paper with laser technology.

Manufacturing process simulations of industries.

Robotic camera calibration for grasping geometrical objects.



Dr. Miguel Vélez-Reyes, Professor
Electrical and Computer Engineering Department
University of Puerto Rico at Mayagiiez
Ph. 787-832-2825, FAX 787-832-2485
E-mail: Miguel.Velez-Reyes@upr.edu
Professional Preparation:

Ph.D. Massachusetts Institute of Technology, September 1992
Electrical Engineer Massachusetts Institute of Technology, June 1988
S.M.E.E. Massachusetts Institute of Technology, June 1988
B.S.E.E. University of Puerto Rico Mayagiiez Campus, June 1985

Appoinments:

Department of Electrical and Computer Engineering,

University of Puerto Rico Mayagiiez Campus, Mayagiiez, P.R.
Professor July 2000-Present
Associate Professor July 1995-June 2000
Assistant Professor July 1992-June 1995

United States Air Force Research Laboratories, Hanscom Air Force Base, Boston, MA, Summer 2002.

NASA Goddard Space Flight Center, Greenbelt, MD. Summer 1997.

United States Air Force Phillips Laboratory, Hanscom Air Force Base, Boston, MA, Summer 1996.

Journal Publications (Last 5 years)

A. Mukerjee, M. Velez-Reyes, and B. Roysam, “Interest Points for Hyperspectral Image Data”. In IEEE
Transactions on Geosciences and Remote Sensing, Vol. 47, No. 3, March 2009, pp. 748 - 760.

J.M. Duarte-Carvajalino, G. Sapiro, M. Vélez-Reyes, and P.E. Castillo, “Multiscale Representation and
Segmentation of Hyperspectral Imagery using Geometric Partial Differential Equations and Algebraic Multigrid
Methods.” In IEEE Transactions on Geosciences and Remote Sensing, Vol. 46, No. 8, August 2008, pp. 2418-
2434.

V. Manian and M. Velez-Reyes, “Support vector classification of land cover and benthic habitat from hyperspectral
images,” In International Journal of High Speed Electronics and Systems, Vol. 18, No. 2, June 2008, pp. 337-
348.

J.M. Duarte-Carvajalino, P. Castillo, and M. Vélez-Reyes, “Comparative Study of Semi-implicit Schemes for
Nonlinear Diffusion in Hyperspectral Imagery.” In IEEE Transactions on Image Processing, Vol. 16, No.5, May
2007, pages: 1303 — 1314.

L.O. Jiménez-Rodriguez, E. Arzuaga-Cruz, and M. Vélez-Reyes, "Unsupervised Feature Extraction Techniques for
Hyperspectral Data and its Effects on Supervised and Unsupervised Classification." In IEEE Transactions on
Geosciences and Remote Sensing., Vol. 45, no. 2, February 2007, pages:469 — 483.

A.A. Trizarry-Rivera, M. Rodriguez-Martinez, B. Vélez, M. Vélez-Reyes, A.R. Ramirez-Orquin, E. O’Neill-Carrillo,
J.R. Cedefio, “Intelligent power routers: A distributed coordination approach for electric energy processing
networks.” In International Journal of Critical Infrastructures, Vol. 3, Nos. 1/2, 2007, pages: 20-57.

N. Dukhan, P.D. Quifiones-Ramos, E. Cruz-Ruiz, M. V¢élez-Reyes, E.P. Scott, “One-dimensional heat transfer
analysis in open-cell 10-ppi metal foam.” In International Journal of Heat and Mass Transfer, Vol. 48,
December 2005, pages: 5112-5120.

Conference Proceedings (Last 5 years)

Dorado, L.P., and M. Velez-Reyes, “A Vector SIFT Operator for Interest Point Detection in Hyperspectral
Imagery.” In Proceedings of the Second IEEE Workshop on Hyperspectral Image and Signal Processing:
Evolution in Remote Sensing (WHISPERS), 14-16 June 2010.

A. Santos-Garcia and M. Velez-Reyes, “Identifiability of Geometric Models for Linear Unmixing at Different
Spatial Resolutions in Hyperspectral Unmixing. .” In Proceedings of the Second IEEE Workshop on
Hyperspectral Image and Signal Processing: Evolution in Remote Sensing (WHISPERS), 14-16 June 2010.

M. Marin-McGee and M. Velez-Reyes, “Denoising of hyperspectral images by best multilinear rank approximation
of a sensor.” In Proceedings of SPIE: Algorithms and Technologies for Multispectral, Hyperspectral, and
Ultraspectral Imagery XVI, Vol. 7695, April 2010.



C. Pefa-Ortega and M. Vélez-Reyes, "Evaluation of different structural models for target detection in hyperspectral
imagery." In Proceedings of SPIE: Algorithms and Technologies for Multispectral, Hyperspectral, and
Ultraspectral Imagery XVI, Vol. 7695, April 2010.

N. Rey-Villamizar and M. Velez-Reyes " Using k-MST, k-EC and k-VC neighbor graphs construction methods with
spatial coherent distance for manifold learning in hyperspectral image processing." In Proceedings of SPIE:
Algorithms and Technologies for Multispectral, Hyperspectral, and Ultraspectral Imagery XVI, Vol. 7695,
April 2010.

A. Santos-Garcia and M. Velez-Reyes, "Understanding the impact of spatial resolution in unmixing of hyperspectral
images." In Proceedings of SPIE: Algorithms and Technologies for Multispectral, Hyperspectral, and
Ultraspectral Imagery XVI, Vol. 7695, April 2010.

M.C. Torres-Madronero, M. Velez-Reyes, and J.A. Goodman, “Fusion of hyperspectral imagery and bathymetry
information for inversion of bioptical models.” In Proceedings of SPIE: Remote Sensing of the Ocean, Sea Ice,
and Large Water Regions 2009, Vol. 7473, September 2009.

C. Pena-Ortega and M. Vélez-Reyes, “Comparison of basis-vector selection methods for structural modeling of
hyperspectral imagery.” In Proceedings of SPIE: Imaging Spectrometry XIV, Vol. 7457, August 2009.

M.C. Torres-Madronero, M. Velez-Reyes, and J.A. Goodman, “Underwater unmixing and water optical properties
retrieval using HyCIAT.” In Proceedings of SPIE: Imaging Spectrometry XIV, Vol. 7457, August 2009.

S. Rosario-Torres and M.Velez-Reyes, “Speeding up the MATLAB™ Hyperspectral Image Analysis Toolbox using
GPUs and the Jacket Toolbox.” In Proceedings of First IEEE Workshop on Hyperspectral Image and Signal
Processing: Evolution in Remote Sensing (WHISPERS), 26-28 Aug. 2009 Page(s):1 — 4.

J. Certuche, M. Velez-Reyes, "A Reconfiguration Algorithm for a DC Zonal Electric Distribution System Based on
Graph-Theory Methods". In Proceedings of the IEEE Electric Ship Technologies Symposium (ESTS 2009),
Baltimore, MD, 20-22 April 2009.

L.P. Dorado-Muifioz, M. Velez-Reyes, B. Roysam, and A. Mukherjee, “Interest Point Detection for Hyperspectral
Imagery.” In Proceedings of SPIE: Algorithms and Technologies for Multispectral, Hyperspectral, and
Ultraspectral Imagery XV, Vol.7334, April 2009, (9 pages).

E. Veronica Morales and M.Velez-Reyes, “Effects of image restoration in classification and visual analysis of
LANDSAT imagery over Puerto Rico.” In Proceedings of SPIE: Algorithms and Technologies for
Multispectral, Hyperspectral, and Ultraspectral Imagery XV, Vol.7334, April 2009, (10 pages).

A. Santos-Garcia, M. Vélez-Reyes, S. Rosario-Torres, and J.D. Chinea, “A comparison of unmixing algorithms for
hyperspectral imagery.” In Proceedings of SPIE: Algorithms and Technologies for Multispectral,
Hyperspectral, and Ultraspectral Imagery XV, Vol.7334, April 2009, (12 Pages).

J. Goodman, M. Velez-Reyes, and S. Rosario-Torres, “An Update on SeaBED: A TesBED for Validating
Subsurface Aquatic Hyperspectral Remote Sensing Algorithms.” In Proceedings of SPIE: Remote Sensing of the
Ocean, Sea Ice, and Large Water Regions 2008, Vol. 7105, October 2008.

M.E. Torres-Hernandez, and M. Vélez-Reyes, “Hierarchical Control of Hybrid Power Systems.” In Proceedings of
the 2008 IEEE International Conference on Power Electronics (CIEP 08), Cuernavaca, Mexico, August 24-27,
2008.

C. Gerardino-Neira, J. Goodman, M. Vélez-Reyes, W. Rivera-Gallego, “Sensityvity analysis of hyperspectral
inversion model for remote sensing of coastal acosystems.” In Proceedings IEEE International Geosciences and
Remote Sensing Symposium, Boston, July 2008.

J. Goodman, M. Velez-Reyes, S. Rosario-Torres, S. Hunt, F. Gilbes, “Development of a field test environment for
the validation of coastal remote sensing algorithms: Enrique Reef, Puerto Rico.” In Proceedings of the 11"
International Coral Reef Symposium, Fort Lauderdale, FL, July 7-11, 2008.

Y. .M. Masalmah, and M. Vélez-Reyes, “A full algorithm to compute the constrained positive matrix factorization
and its application in unsupervised unmixing of hyperspectral.imagery.” In Proceedings of SPIE: Algorithms and
Technologies for Multispectral, Hyperspectral, and Ultraspectral Imagery XIV, Vol. 6966, April 2008.



D. Gonzalez, C. Sanchez, R. Veguilla, N.G. Santiago, S. Rosario-Torres, M. Vélez-Reyes, “Abundance Estimation
Algorithms using NVIDIA® CUDA™ Technology.” In Proceedings of SPIE: Algorithms and Technologies for
Multispectral, Hyperspectral, and Ultraspectral Imagery XIV, Vol. 6966, April 2008.

J.M. Duarte-Carvajalino, G. Sapiro, and M. Vélez-Reyes, “Unsupervised Spectral-Spatial Classification of
Hyperspectral Imagery using Real and Complex Features and Generalized Histograms.” In Proceedings of SPIE:
Algorithms and Technologies for Multispectral, Hyperspectral, and Ultraspectral Imagery XIV, Vol. 6966,
April 2008.

M. Vélez-Reyes, J. Goodman, S. Rosario-Torres, and A. Castrodad-Carrau, “Subsurface unmixing with application
to underwater classification.” In Proceedings of SPIE: Remote Sensing of the Ocean, Sea Ice, and Large Water
Regions 2007, Vol. 6743, October 2007.

R.A. Rosado and M. Vélez-Reyes, “The Space Information Laboratory at the University of Puerto Rico Mayaguez
Campus”. In Proceedings of the 32nd International Symposium on Remote Sensing of Environment, San Jose,
Costa Rica, June 25 — 29, 2007, 4 pages.

J.G. Gémez—Gualdron, M.Vélez-Reyes and L.J. Collazo, “Self-Reconfigurable Electric Power Distribution System
using Multi-Agent Systems.” In Proceedings of the IEEE Electric Ship Technologies Symposium (ESTS 2007),
Arlington, VA, May 21 to 23, 2007.

J.M. Duarte-Carvajalino, G. Sapiro, M. Vélez-Reyes, and P. Castillo, “Fast Multi-Scale Regularization and
Segmentation of Hyperspectral Imagery via Anisotropic Diffusion and Algebraic Multigrid Solvers.” In
Proceedings of SPIE: Algorithms and Technologies for Multispectral, Hyperspectral, and Ultraspectral
Imagery XIII, Vol. 6565, May 2007.

Y.M. Masalmah, and M. Vélez-Reyes, “The Impact of Initialization Procedures on Unsupervised Unmixing of
Hyperspectral Imagery using the Constrained Positive Matrix Factorization.” In Proceedings of SPIE: Algorithms
and Technologies for Multispectral, Hyperspectral, and Ultraspectral Imagery XIII, Vol. 6565, May 2007.

S. Rosario-Torres, M. Vélez-Reyes, S.D. Hunt and L.O. Jiménez, “New Developments and Application of the
UPRM MATLAB Hyperspectral Image Analysis Toolbox.” In Proceedings of SPIE: Algorithms and
Technologies for Multispectral, Hyperspectral, and Ultraspectral Imagery XIII, Vol. 6565, May 2007.

M. Vélez-Reyes, S. Rosario-Torres, J. Goodman, E. M. Alvira-Concepcion, and A. Castrodad-Carrau,
“Hyperspectral image unmixing over Benthic habitats.” In Proceedings of SPIE: Algorithms and Technologies
for Multispectral, Hyperspectral, and Ultraspectral Imagery XIII, Vol. 6565, May 2007.

C.E. Nifio and M. Vélez-Reyes, “Dealing with Ill Conditioning in Recursive Parameter Estimation for a
Synchronous Generator.” In Proceedings of the IEEE Industrial Electronics Conference, Paris, France,
November 2006.

A. Aquino-Lugo and M. Vélez-Reyes, “Gray-Box Modeling of Electric Drives using Recursive Identification and
Radial Basis Functions.” In Proceedings of the IEEE Industrial Electronics Conference, Paris, France,
November 2006.

J.A. Goodman, M. Vélez-Reyes, S. Hunt, and R. Armstrong, “ Development of a field test environment for the
validation of coastal remote sensing algorithms: Enrique Reef, Puerto Rico.” Proceedings of SPIE: Remote
Sensing of the Ocean, Sea Ice, and Large Water Regions 2006, Vol. 6360, Oct. 6, 2006.

M. Vélez-Reyes, J.A. Goodman, A. Castrodad-Carrau, L.O. Jiménez-Rodriguez, S.D. Hunt, and Roy Armstrong.
“Benthic habitat mapping using hyperspectral remote sensing.” Proceedings of SPIE: Remote Sensing of the
Ocean, Sea Ice, and Large Water Regions 2006, Vol. 6360, Oct. 6, 2006.

Y.M. Masalmah and M. Vélez-Reyes, “Unsupervised Unmixing of Hyperspectral Imagery.” In Proceedings of the
IEEE Midwest Symposium on Circuits and Systems, San Juan, Puerto Rico, 2006.

A. Aquino-Lugo and M. Vélez-Reyes, “Recursive Identification of Electric Drives using Gray-Box Models.” In
Proceedings of the IEEE Midwest Symposium on Circuits and Systems, San Juan, Puerto Rico, 2006.

J.G. Gomez—Gualdron and M.Vélez-Reyes, “Simulating a Multi-Agent based Self-Reconfigurable Electronic Power
Distribution System.” In Proceedings of the IEEE Workshop on Computers in Power Electronics, July 2006,
pages: 1-7.



Y .M. Masalmah and M. Vélez-Reyes, “Unsupervised unmixing of hyperspectral imagery using the constrained
positive matrix factorization.” In Proceedings of SPIE: Independent Component Analyses, Wavelets,
Unsupervised Smart Sensors, and Neural Networks IV, Vol. 6247, April 2006.

J.M. Duarte-Carvajalino, M. Vélez-Reyes, and P. Castillo, “Scale-space in hyperspectral image analysis.” In
Proceedings of SPIE: Algorithms and Technologies for Multispectral, Hyperspectral, and Ultraspectral
Imagery XII, Vol. 6233, May 2006.

A. Umafia-Diaz and M. Vélez-Reyes, “Restoration of hyperspectral imagery.” In Proceedings of SPIE:
Algorithms and Technologies for Multispectral, Hyperspectral, and Ultraspectral Imagery XII, Vol. 6233,
May 2006.

V. Ortiz-Rivera, M. Velez-Reyes, B. Roysam, “Change Detection in Hyperspectral Imagery using Temporal
Principal Components.” In  Proceedings of SPIE: Algorithms and Technologies for Multispectral,
Hyperspectral, and Ultraspectral Imagery XII, Vol. 6233, May 2006.

Y .M. Masalmah and M. Vélez-Reyes, “A comparison of algorithms to compute the positive matrix factorization and
their application to unsupervised unmixing.” In Proceedings of SPIE: Algorithms and Technologies for
Multispectral, Hyperspectral, and Ultraspectral Imagery XII, Vol. 6233, May 2006.

J.G. Gémez—Gualdron and M.Vélez-Reyes. “A multi-agent approach for a self-reconfigurable electric power
distribution system.” In Proceedings of SPIE: Intelligent Computing: Theory and Applications IV, Vol. 6229,
May 2006.

A. Castrodad-Carrau, M. Vélez-Reyes, and J.A. Goodman, “An algorithm to retrieve coastal water optical
properties, bathymetry, and bottom albedo from hyperspectral imagery.” In Proceedings of SPIE: Photonics for
Port and Harbor Security I1, Vol. 6204, May 2006.

Books and Book Chapters (Last 5 years):
M.Velez-Reyes and J. A. Goodman, “Spectral Subsurface Imaging.” In B.E. Saleh, ed., Introduction to Subsurface
Imaging, Cambridge University Press, 2011 (In Print).

A.A. Trizarry-Rivera, M. Rodriguez-Martinez, B. Vélez, M. Vélez-Reyes, A.R. Ramirez-Orquin, E. O’Neill-
Carrillo, and J.R. Cedefio, “Intelligent Power Routers: Distributed Coordination for Electric Energy Processing

Networks.” In J. Momoh and L. Mili, editors., Operation and Control of Electric Energy Processing Systems,
IEEE Press, 2010.

M. Vélez-Reyes, W. Rivera-Gallego, and L.O. Jiménez-Rodriguez, “A Solutionware for Hyperspectral Image
Processing and Analysis.” In A.J. Plaza and C.I. Chang, editors, High-Performance Computing in Remote
Sensing, Chapman & Hall/CRC Press, September 2007.

Active Grants (Last 5 years):

PI, PR NASA EPSCoR: Hyperspectral Imaging for Biodiversity Assessment of Coastal and Terrestrial
Ecosystems, 2009 NASA Experimental Program to Stimulate Competitive Research, $1.5M, ($750k-NASA, $750k
UPRM), September 1, 2009-August 31, 2012.

Co-I, Awareness and Localization of Explosives-Related Threats, DHS Centers of Excellence Program, $500k
(UPRM Component), July 1, 2008 to June 30, 2010.

Co-I, National Center for Maritime, Island, and Extreme Environment Security (CIMES), DHS Centers of
Excellence Program, $800k (UPRM Component), July 1, 2008 to June 30, 2010.

Investigator in A Biomedical Imaging Acceleration Testbed (PI David Kaeli, Northeastern University, Co-PI
Nayda Santiago UPRM), NSF EEC Innovation Awards. December 15, 2009 to November 20, 2010.

Collaborator in Intelligent Diagnostic for Aging Civil Infrastructure, NSF IGERT, (PI Sara Wadia-Fascetti NEU,
and Co-PI Ingrid Padilla, UPRM)$ 600,000, September 1, 2007 to August 31, 2008.

PI in A Geometrical Approach for the Analysis of Hyperspectral Imagery, 2006 National Geospatial-
Intelligence Agency Historically Black Colleges & Universities and Minority Institutions (HBCU-MI) Research
Initiatives Broad Agency Announcement (BAA) HM1582-06-BAA-0005, $140,000. August 1, 2006 to December
31, 2008.

Pl in Improving Algorithms for Target Detection in Hyperspectral Infrared Imagery, 2005 DoD
Instrumentation and Research Support Program for Hispanic-Serving Institutions, $485,057. November 15, 2005 to
November 14, 2009.



Co-PI in Failure Probabilities for Risk-Based Maintenance and Parameter Estimation of Synchronous
Machines, National Science Foundation Industry University Cooperative Research Centers, $99,444.

Co-PI in Intelligent Power Routers for Distributed Coordination in Electric Energy Processing Networks,
NSF/ONR Partnership in Electric Power Networks Efficiency and Security (EPNES) Program, October 1, 2002 to
August 31, 2006, $499,849.

Awards:
2010 Elected SPIE Fellow

2006 Inducted in the Puerto Rico Academy of Arts and Sciences

1997 NSF Presidential Early Career Award for Scientists and Engineers.

2000 Senior Member of the Institute of Electrical and Electronics Engineers (IEEE)
1999 IEEE Walter Fee Outstanding Young Engineer Award, IEEE.

1997-98 Distinguished Professor, UPRM ECE Department.

1998 Distinguished Professor, of the Puerto Rico Professional Engineers and Land Surveyors Association Mayagiiez
Chapter.

Current Professional Memberships and Affiliations:
Licensed Engineer in Puerto Rico since 1996
Institute for Electrical and Electronics Engineers (IEEE)
President IEEE Puerto Rico Western Chapter April 1998-2000
Vice-President IEEE Puerto Rico Western Chapter from January 1995 to April 1998
American Society for Engineering Education
SPIE — The International Society for Optical Engineering
SACNAS
SIAM
Academic Service Activities:

Program Evaluator for Electrical Engineering, Accreditation Board for Engineering and Technolgy
(ABET), elected by IEEE, 2003-2008.

Co-Chair, SPIE Conference on Remote Sensing of the Ocean, Sea Ice, and Large Water Regions, 2006-
current.

Program Committee Member, SPIE Conference on Algorithms and Technologies for Multispectral,
Hyperspectral, and Ultraspectral Imager, 2004-present.

Chairman, 2002 IEEE Workshop on Computers in Power Electronics
Associate Editor, IEEE Transactions on Power Electronics Special Issue on Digital Control, 2002
Region 9 Representative, IEEE Power Electronics Society Administrative Committee. 2000-2003
Member, IASTED Technical Committee on Control.
Member, IEEE Power Electronics Society Committee on Modeling and Simulation.
Program Committee Member, IEEE Applied Power Electronics Conference, 2000-2002.
Program Committee Member, IASTED Intelligent Systems and Control Conference.
Reviewer for

Annual Meeting of the IEEE Industry Applications Society

ASEE Frontiers in Education Conference, San Juan, PR

IEEE Applied Power Electronics Conference
5



IEEE Power Electronic Specialists Conference

IEEE International Electric Machines and Motor Drives Conference
IEEE Transactions on Industry Applications

IEEE Transactions on Power Electronics

IEEE Transactions on Education

IEEE Transactions on Power Systems

IEEE Transactions on Geoscience and Remote Sensing

IEEE Transactions on Control Technology

International Journal of Critical Infrastructures (2005)

Served in several National Science Foundation and NASA Proposal Review Panels

Number of graduate students supervised in the past S years: 20



Luis O. Jimenez-Rodriguez

Department of Electrical and Computer Engineering
University of Puerto Rico at Mayaguez
P.O. Box 9042
Mayaguez, Puerto Rico, 00681-5000
Tel. 01-41-46-14-21
FAX 01-46-44-36-84
Email: lojimenez@gmail.com

Dr. Luis O. Jimenez received the BSEE from University of Puerto Rico at Mayaguez, in 1989. He
received his MSEE from University of Maryland at College Park in 1991 and his Ph.D. from
Purdue University in 1996. Currently he is an Associate Professor of Electrical and Computer
Engineering at the University of Puerto Rico, Mayaguez Campus.

He was the director of the UPRM component of an Engineering Research Center entitled the
Center for Subsurface Sensing and Imaging Systems (CenSSIS). He was CoPl of the whole
center that is composed by a consortium of four universities: Northeastern University (lead
partner), Boston University, Rensselaer Polytechnic Institute, and the University of Puerto Rico at
Mayaguez. The objective of this particular center is to revolutionize our ability to detect and
image bio-medical and environmental-civil objects or conditions that are underground,
underwater, or embedded in the human body. This consortium has a budget of $2.6 million for
the first year of NSF support to the ERC through a five-year cooperative agreement, which is
renewable in year three and in year six.

Dr. Jimenez has finished in the summer 2012 another doctoral degree in interdisciplinary issues
and relations. Although this doctoral degree is in theology (S.T.D.), his work is about the
epistemological foundation for a dialogue and articulation across multiple disciples: natural and
applied sciences, social sciences, technology, philosophy (ethics) and fundamental theology,
among others.

Currently Dr. Jimenez is the Director of the Laboratory for Applied Remote Sensing and Image
Processing at the University of Puerto Rico, Mayagutiez Campus. He is Profesional Engineer, P.E.

Date of Birth: January 2, 1967
Academic Rank: Professor

VISITING PROFESSOR:
June 2004-December 2004. Department of Telecommunication Systems, and Department of Philosophy

and Theology, Pontificia Universidad Catélica Madre y Maestra. Teaching a course on Social Ethics and
teaching a course on Pattern Recognition.

EDUCATION:

B.S., Electrical Engineering, University of Puerto Rico, Mayaguez, P.R., 1989

M.S., Electrical Engineering, University of Maryland, College Park, Maryland, 1991.



Ph.D., Electrical Engineering, Purdue University, West Lafayette, Indiana, 1996. Thesis under Prof.
David A. Landgrebe on “High Dimensional Feature Reduction Via Projection Pursuit.”

Graduate Courses in the areas of: Remote Sensing Image Analysis, Statistical Pattern Recognition,
Artificial Neural Network, Machine Learning, Image Processing, Digital Signal Processing, Estimation
and Detection Theory, Stochastic Process, Numerical Methods in Multivariate Statistical Analysis,
Communication Systems, Information Theory, Coding and Error Control.

RESEARCH PUBLICATIONS:

Book Chapters:

S. Rosario-Torres, M. Vélez-Reyes, L.O. Jiménez-Rodriguez, and S. Hunt, “The MATLAB
Hyperspectral Image Analysis Toolbox.” Accepted for publication in R. Rajesh, editor,
Introduction to Advanced Scientific Softwares and Toolboxes, International Association of
Engineers Press, 2007.

Miguel Vélez-Reyes, Wilson Rivera-Gallegos, and Luis O. Jiménez-Rodriguez, “An Integrated
Process for Hyperspectral Image Processing and Analysis” Chapter 15 in High-Performance
Computing in Remote Sensing, Chapman & Hall/CRC Press, Antonio J. Plaza and Chein-I Chang,
Editors.

Journal Publications:
L.O. Jimenez, E. Arzuaga-Cruz. M. Velez-Reyes, “Unsupervised Linear Feature-Extraction Methods
and Their Effects in the Classification of High-Dimensional Data.” IEEE Transactions on
Geoscience and Remote Sensing, Vol 45, Issue 2, Feb. 2007, pp. 469-483.

V. Manian and L. O. Jimenez, "Land cover and benthic habitat classification using texture features
from multispectral and hyperspectral images," SPIE Journal of Electronic Imaging, Vol. 16, No. 2,
June 2007.

L. O. Jimenez and D.A. Landgrebe, “Supervised Classification in High Dimensional Space:
Geometrical, Statistical, and Asymptotical Properties of Multivariate Data,” IEEE Transactions on
Systems, Man and Cybernetics, Vol 28, No. 1, February 1998, pp. 39-54.

L.O., Jimenez, A., Morales, A., Creus, “Classification of Hyperdimensional Data Based On Feature
and Decision Fusion Approaches Using Projection Pursuit, Majority Voting, and Neural Networks,”
IEEE Transactions on Geoscience and Remote Sensing, Vol. 37, No. 3, May 1999, pp.1360-1366.

Jimenez, L.O., Landgrebe, D.A., Hyperspectral Data Analysis and Supervised Feature Reduction Via
Projection Pursuit, IEEE Transactions of Geoscience and Remote Sensing, Vol 37, No. 6, November
1999, pp. 2653-2667.

Cruz-Pol, S., Velez-Reyes, M., Hunt, S., Parsiani, H., Colom-Ustaris, J., Jimenez, L.O., and Vasquez,
R., The Laboratory for Applied Remote Sensing and Image Processing at University of Puerto Rico
at Mayaguez, IEEE Geoscience and Remote Sensing News Letter, December 2001.

L.O. Jiménez, J. Rivera-Medina, E. Rodriguez-Diaz, E. Arzuaga, M. Ramirez, “Integration of Spatial
and Spectral Information by means of Unsupervised Extraction and Classification for Homogenous
Objects Applied to Multispectral and Hyperspectral Data.” IEEE Transactions on Geoscience and
Remote Sensing, Vol 43, Issue 4, April 2005, pp. 844-851.

L.O. Jimenez, E. Arzuaga-Cruz. M. Velez-Reyes, “Unsupervised Linear Feature-Extraction Methods
and Their Effects in the Classification of High-Dimensional Data.” IEEE Transactions on
Geoscience and Remote Sensing, Vol 45, Issue 2, Feb. 2007, pp. 469-483.



V. Manian and L. O. Jimenez, "Land cover and benthic habitat classification using texture features
from multispectral and hyperspectral images," SPIE Journal of Electronic Imaging, Vol. 16, No. 2,
June 2007.

Publications in Conference Proceedings:

L. O. Jimenez and D.A. Landgrebe, “High Dimensional Feature Reduction Via Projection Pursuit,”
presented at the International Geoscience and Remote Sensing Symposium (IGARSS’94), Pasadena
California, 1994.

L. Jimenez and D.A. Landgrebe, “Projection Pursuit for High Dimensional Feature Reduction: Parallel
and Sequential Approaches,” presented at the International Geoscience and Remote Sensing
Symposium (IGARSS’95), Florence Italy, July 10-14, 1995.

L. Jimenez and D.A. Landgrebe, “Projection Pursuit in High Dimensional Data Reduction: Initial
Conditions, Feature Selection and the Assumption of Normality,” presented at the IEEE
International Conference on Systems, Man and Cybernetics, Vancouver Canada, October 1995.

L. O. Jimenez, “Supervised Classification Techniques for Hyperspectral Data,” 1997 NASA University
Research Center’s Technical Conference on Education, Aeronautics, Space, Autonomy, Earth and
Environment (URC-TC’97), Albuquergue, New Mexico, February 16-19, 1997.

L. O. Jimenez, “Supervised Classification Techniques for Hyperspectral Remote Sensing Data,”
presented at Geomatics in the Era of RADARSAT (GER’97) Conference, Ottawa Canada, 1997.

L. O. Jimenez, “Image Analysis: An Educational Environment using MultiSpect,” presented at ADMI
Annual Workshop, Washington D.C., 1997.

L.O. Jimenez, “On the Use of Remote Sensing for Land Use and Land Cover,” presented at First
Congress on Ecoturism, Jarabacoa, Dominican Republic, June 1997.

L.O. Jimenez, and Y. Chaar, “Clustering Algorithm for Hyperspectral Data,” 1998 NASA University
Research Center’s Technical Conference on Education, Aeronautics, Space, Autonomy, Earth and
Environment (URC-TC’98),

L.O. Jimenez, R. Figueroa, and S. Hunt, “Supervised Classification of Hyperspectral Remote Sensed
Data with the use of Parametric Projection Pursuit and Artificial Neural Networks,” ISSSR 1997, San
Diego, California, December 1997.

M. Velez-Reyes, L.O. Jimenez, F. Pagan, and G. Fernandez, “Subset Selection for the Analysis of
Hyperspectral Data,” ISSSR 1997, San Diego, California, December 1997.

F. Pagan, G. Fernandez, M. Vélez-Reyes, and L. O. Jiménez, "Dimension Reduction in AVIRIS and
LANDSAT Images using Subset Selection Methods." In Proceedings of the 1998 NASA URC
Technical Conference on Aeronautics, Space Science and Technology, Earth System Sciences,
Global Hydrology, and Education, February 22-26, Huntsville AL, February 22-26, 1998.

M. Vélez-Reyes and L. O. Jiménez, "Subset Selection Analysis for the Reduction of Hyperspectral
Imagery.” In Proceedings IEEE International Geosciences and Remote Sensing Symposium, July 6-
10, Seattle, WA, 1998.

F.M. Fontan, and L.O. Jimenez, "Modified Fuzzy C-Means Clustering on Multispectral Images", 1998
Computing Research Conference (CRC '98), University of Puerto Rico, Mayaguez Campus.

L. O. Jimenez, M.Velez-Reyes, Y. Chaar, F. Fontan, and C. Santiago, “Partially Supervised Detection
Using Band Subset Selection in Hyperspectral Data.” SPIE Conference, Orlando Florida, 1999,



L. O. Jimenez and J. Rivera-Medina, “On the Integration of Spatial and Spectral Information in
Unsupervised Classification for Multispectral and Hyperspectral Data.” SPIE Conference, Florence,
Italy, September 1999.

M. Vélez-Reyes, L. O. Jiménez, D.M. Linares, and H.T. Velazquez. “Comparison of matrix
factorization algorithms for band selection in hyperspectral imagery.” To appear in Proceedings of
SPIE Aerosense, Orlando, FL, 2000.

Ramirez-Velez, M. D., Rivera-Medina, J.L., Jimenez, L.O., Velez-Reyes, M., “Study of different
classification algorithms on AVIRIS data taken over the Kennedy Space Center, Florida” To be
presented at the National Alliance of NASA University Research Centers, Nashville, Tennessee,
April 2000.

Rivera-Medina, J.L., Jimenez, L.O., Velez-Reyes, M., Ramirez-Velez, M. D., “Unsupervised
Classification of High Spatial and Spectral Resolution Data based on the Unsupervised ECHO
Classifier,” To appear in Proceedings of IGARSS, 2000, Honolulu, Hawaii.

Jimenez, L.O., Velez-Reyes, M., Rivera-Medina, J.L., Velasquez, H.T., “Unsupervised Decision
Fusion for Hyperspectral Data,” To appear in Proceedings of SPIE- International Symposium on
Remote Sensing, Toulouse, France, September 2001.

Cruz-Pol, S., Velez-Reyes, M., Hunt, S., Parsiani, H., Colom-Ustaris, J., Jimenez, L.O., and Vasquez,
R., The Laboratory for Applied Remote Sensing and Image Processing at University of Puerto Rico
at Mayaguez, IEEE Geoscience and Remote Sensing News Letter, December 2001.

M. Velez-Reyes, D.M. Linares, L.O. Jimenez-Rodriguez, "Two-stage band selection algorithm for
hyperspectral imagery." In Algorithms and Technologies for Multispectral, Hyperspectral, and
Ultraspectral Imagery V111, Proceedings of SPIE Vol. 4725, April 2002.

Jimenez, L.O., Arzuaga, E., Velez-Reyes, M., “Unsupervised Feature Extraction Techniques for
Hyperspectral Data and its Effects on Unsupervised Classification,” SPIE Europe, Crete, Greece,
September 2002.

Jimenez, L.O., Rodriguez-Diaz, E., Velez-Reyes, M., DiMarzio, C., “Image Reconstruction and
Subsurface Detection by the Application of Tikhonov Regularization to Inverse Problems in
Hyperspectral Images,” SPIE Asia-Pacific, Hangzhou China, October 2002.

Ramirez, M., Jimenez, L.O., “Regularization Techniques for Parameter Estimation and Object
Detection on Hyperspectral Data,” SPIE AeroSense 2003, Orlando, Florida, April 2003.

Arzuaga, E., Jimenez, L.O., “Feature Extraction and Band Subset Selection techniques based on
Relative Entropy Criteria for Hyperspectral data Analysis,” SPIE AeroSense 2003, Orlando, Florida,
April 2003.

Rodriguez-Diaz, E., Jimenez-Rodriguez, L.O., Velez-Reyes, M., Subsurface “Detection of Coral Reefs
in Shallow Waters using Hyperspectral Data,” SPIE AeroSense 2003, Orlando, Florida, April 2003.

Rivera-Maldonado, F.J., Torres-Mufiiz, R.T., Jimenez-Rodriguez, L.O., “Hough transform for robust
segmentation of underwater multispectral images,” SPIE AeroSense 2003, Orlando, Florida, April
2003.

Jimenez-Rodriguez, L. O., Arzuaga, E., Rivera-Medina, J., “Application of Unsupervised Feature
Extraction and Classification Techniques by means of Projection Pursuit and UnECHO on
LANDSAT 7 Imagery for Environment Assessment,” Conference on Remote Sensing of the
Environment, Santiago , Chile, April 2003



E. Arzuaga-Cruz, L.O. Jimenez-Rodriguez, M. Velez-Reyes, D. Kaeli, E. Rodriguez-Diaz, H.T.
Velazquez-Santana, A. Castrodad-Carrau, L.E. Santos-Campis, and C. Santiago. “A MATLAB
Toolbox for Hyperspectral Image Analysis.” In Proceedings IEEE International Geosciences and
Remote Sensing Symposium, Alaska, 2004.

L.O. Jiménez, Alejandra Umana-Diaz, Jose Diaz-Santos, Carolina Gerardino-Neira, Javier Morales-
Morales, Eladio Rodriguez, Subsurface Object Recognition by Means of Regularization Techniques
for Mapping Coastal Waters Floor, SPIE Europe, Brugges, Belgium, September 2005.

V. Manian, L.O. Jiménez, M. Velez-Reyes, A comparison of statistical and multiresolution texture
features for improving hyperspectral image classification, SPIE Europe, Brugges, Belgium,
September 2005.

V. Manian, L.O. Jiménez, Land Cover and Benthic Habitat Classification using Textures Features
from Hyperspectral and Multispectral Images, SPIE Algorithms and Technologies for Multispectral,
Hyperspectral and Ultraspectral Imagery XII, April 17-22, Orlando Florida, 2006.

V. Manian, L.O. Jiménez, M. Velez-Reyes, Support Vector and Wavclet Domain Hyperspectral and
Wavelet Domain in Hyperspectral Benthic Habitat Classification International Conference in Image
Processing Conference, ISSSR 2006 Intl. Symposium on Spectral Sensing Research , Bar Harbor,
Maine, June 2006.

S. Rosario-Torres, M. Vélez-Reyes, S.D. Hunt and L.O. Jiménez, “New Developments and
Application of the UPRM MATLAB Hyperspectral Image Analysis Toolbox.” In Proceedings of
SPIE: Algorithms and Technologies for Multispectral, Hyperspectral, and Ultraspectral
Imagery XIII, Vol. 6565, May 2007.

PUBLICATIONS IN EDUCATION, PHILOSOPHY AND ENGINEERING
ETHICS

Buxeda, R., Jimenez, L.O., and Morell, L. “Transforming An Engineering Course To Enhance Student
Learning”, Presented at the ICEE Conference, Oslo, Norway, August 2001

L.O. Jiménez, E. O’Neill-Carrillo, E. Marrero, Creating Ethical Awareness in Electrical and Computer
Engineering Students: A Learning Module on Ethics, IEEE Frontiers In Education Conference:
Pedagogies and Technologies, for the Emerging Global Economy, Indianapolis, Indiana, October
20065.

J.A. Cruz-Cruz, W.J. Frey, L.O. Jiménez, E. O’Neill-Carrillo, and H.D. Sanchez, The EAC Ethics
Matrix: Beyond ABET Re-accreditation, IEEE Frontiers In Education Conference: International,
Social and Cultural Borders, San Diego California, October 28-31, 2006.

L.O. Jimenez, E. O’Neill, W.J. Frey, R. Rodriguez-Solis, A. Irizarry, and S. Hunt, A Learning Module
of Social and Ethical Implications for ECE Capstone Design Courses, IEEE Frontiers In Education
Conference: International, Social and Cultural Borders, San Diego California, October 28-31, 2006.

E. O’Neill, L.O. Jimenez, Social, Ethical and Global Issues in Engineering, IEEE Frontiers In
Education Conference: Global Engineering, Knowledge without Borders, Opportunities without
Passports, Milwaukee, Wisconsin, October 10-13, 2007.

L.O. Jimenez-Rodriguez, Mathematical realism in Jean Ladriére and Xavier Zubiri: a comparative
analysis over the philosophical status of mathematical objects, method and truth”, in Peer Review
Electronic Journal Xavier Zubiri Review, Vol. 11, 2011, p. 5-25.

L.O. Jiménez-Rodriguez, Zubiri’s notion of mentality and the multiplicity of systems of reference in
reason’s quest: the contributions and challenges of an interdisciplinary research of complex
realities, in Peer Review Journal, Revista Portuguesa de Filosofia, submitted Feb 2013.



TECHNICAL REPORTS:

L.O. Jimenez and D.A. Landgrebe , “High Dimensional Feature Reduction Via Projection Pursuit,”
School of Electrical Engineering Purdue University, Technical Report, TR-ECE 96-5, April 1996.

L. O. Jiménez, J. L. Cruz-Rivera, R. E. Vasquez-Espinosa, “Fingerprint Verification System: A
Vectorial Approach,” Technical Report TR-97-01, Biomega Project, February 1997.

J.L. Cruz-Rivera, L.O. Jimenez, R. Vasquez-Espinosa, “Algorithmic and Architectural Development of
a Fingerprint Verification System,” Technical Report TR-97-02, Biomega Project, May 1997.

L.O. Jimenez, J. L. Cruz-Rivera, R. Vasquez-Espinosa, “Algorithmic and Architectural Development
of a Fingerprint Verification System,” Technical Report TR-97-02, Biomega Project, April 1998.

L.O. Jimenez, M. Velez-Reyes, “Clustering and Subset Selection Research for Hyperspectral Data
Analysis,” Technical Report, TR-97-01, U.S. Army Topographic Engineering Center, Department of
the Army, December 1997.

L.O. Jimenez, M. Velez-Reyes, “Clustering and Subset Selection Research for Hyperspectral Data
Analysis,” Technical Report, TR-98-01, U.S. Army Topographic Engineering Center, Department of

the Army, March 1998.

RESEARCH PROJECTS:

PI of Funded Proposals:

correction scheme
based on the data
information

Title Description Time Funding Company/
Agency
Center for Subsurface ERC jointly with July 2000- | $12.5 M NSF ERC
Sensing and Imaging NU, BU, RPI June 2005 Program
System
Fingerprint Verification | Design of a January $228,989.87 Biometrics
System: A Vectorial fingerprint 97-July 98 Imageneering,
Approach verification system Inc.
Clustering and Subset Design of clustering | Oct 1997- | $314 862.00 Topographic
Selection for algorithms for Oct 2000 Engineering
Hyperspectral Data hyperspectral data. Center of the US
Analisis The algorithms are Army Corps of
based on Statistical Engineering.
Pattern Recognition
Unsupervised Design of Nov 1997- | $390,481.00 DEPSCoR
Classification unsupervised Nov 2000
Algorithms for classification
Hyperspectral Data algorithms. The
Analysis techniques used are
based on Fuzzy
Logic and Neural
Network.
Atmospheric Correction | Design of an Jan 2000- | $25,000 General Dynamics
for Hyperspectral Data | atmospheric Jun 2001




Integration of | Integration of Aug 2001- | $100,000.00 National Mapping
Hyperspectral ~ Pattern | Computer Vision Sept 2003 and Imaging
Recognition and | and Pattern Agency
Computer Vision Shape | Recognition
Detection for | techniques in
Subsurface Object | inversion methods,
Identification feature extraction

and classification

methods of

hyperspectral data.
Remote Sensing Data Comparison Jan -May | $1500.00 Industrial
Analysis: A between Statistical 97 Affiliated
Comparison between Pattern Recognition Program
Statistical Pattern and Neural Network
Recognition and Neural | in Remote Sensing
Networks Methods Data.
Graphical User Design of a GUI for | Aug 97 - | $2700.00 Industrial
Interphase and a Fingerprint May 98 Affiliated
Fingerprint Database Verification System. Program
for a Biometric
Verification System
Statistical Pattern Design of a Pattern | Aug 97 - | $2850.00 Industrial
Recognition Recognition Matlab | May 98 Affiliated
Educational Matlab Toolbox for Image Program
Toolbox Analysis

PARTICIPATION IN OTHER RESEARCH PROJECTS:
Advanced Automated Image Analysis Project (AAIA), in the grant Tropical Center For Earth And
Space Studies, NASA.

Information Processing And Extraction Group (IPEG), in the grant Tropical Center For Earth And
Space Studies, NASA.

Partnership for Spatial and Computational Research (PASCoR), NASAs Mission to Planet Earth

COURSE TAUGHT:
INEL 3115, Introduction to Electrical and Computer Eng.
INEL 3106, Circuit Analysis |
INEL 4102, Circuit Analysis 11
INEL 4075, Fundamentals of Electrical Engineering
INEL 4301, Telecommunication Theory |
ICOM 5015, Introduction to Artificial Intelligence
INEL 5995, Pattern Recognition and Image Analysis
INEL 5046, Pattern Recognition and Image Analysis
INEL 5309, Digital Signal Processing
INEL 6007, Introduction to Remote Sensing
INEL 6078, Estimation Detection and Stochastic Process
INEL 6087, Artificial Intelligence: Techniques and Applications
INEL 6088, Computer Vision

COURSES DEVELOPED:
INEL 5315, Theory of Communications I1.
INEL 5XXX, Image Processing


Cesar Aceros
Highlight
Inteligencia Artificial: Tecnicas y Aplicaciones


INEL 5046, Pattern Recognition
INEL 6XXX, Digital Communication

SIGNIFICANT PRESENTATION:

E. Arzuaga-Cruz, L.O. Jimenez-Rodriguez, D. Kaeli, M. Velez-Reyes, E. Rodriguez-Diaz, L.E.
Santos-Campis, and C. Santiago, “A MATLAB Toolbox for Hyperspectral Image Analysis.”
Presented at the IEEE Workshop on Advances in Techniques for Analysis of Remotely Sensed
Data, NASA Goddard Visitor Center, Washington DC, USA October 27/28, 2003.

L.O. Jimenez, "Unsupervised Feature Extraction Techniques for Hyperspectral Data and its Effects on
Unsupervised Classification”, presented to the PRECISE & Doctoral Program in CISE
Computing and Information Sciences and Engineering Technical Lecture Series, R&D
Conference Room, February 13, 2003

L.O. Jimenez,"Ethics in Electrical Engineering and Technology," December 2002, ECE Department
at UPRM.

L.O. Jimenez, and E. Oneill, "Research Ethics and Graduate School™, August 2006, Center for
Professional Enhancement at UPRM.

L.O. Jimenez, “Hyperspectral Unsupervised Feature Extraction”, First European School on
Hyperspectral Imaging, Caceres, Esparia, October 2007. For more information
http://hyperinet.multimediacampus.it/event1.htm.

L.O. Jimenez, “L’agir de I’lhomme et son impact sur I’environnement : aspects technologiques et
philosophiques”, Interdisciplinary Day at Centre Sévres, Paris, December 2007. (Presentation on
Remote Sensing, its ethical and global impact to students and faculty members)

L.O. Jiménez-Rodriguez, W. Frey, F. Maldonado, D. Valdés, E. O’Neill, Estrategia efectiva para la
conducta ética, Colegio de Ingenieros y Agrimensores, Capitulo de Mayagiiez, Mayo 2012.

PARTICIPATION IN PANEL DISCUSSION:
“Graduate School for Minority Students,” at ADMI Annual Workshop, Washington D.C., 1997.

“Integration of Academic Research, Federal Agencies Requirements, and Private Enterprises in
Multispectral and Hyperspectral Images,” ISSSR’97, December 15, 1997, San Diego California.

NASA Peer Review Panel To Evaluate Proposals In The Carbon Cycle Science Program Area, March
2001, Washington.

SINERGISTIC ACTIVITIES:
Dr. Luis O. Jimenez in collaboration with Dr. Miguel Vélez-Reyes (UPRM) and David Kaeli (NEU)
have developed an MATLAB Toolbox for Hyperspectral Image Analysis.

Dr. Luis O. Jimenez in collaboration with Dr. Miguel Vélez-Reyes developed a software system for the
ARMY Topographic Engineering Center in Ft. Belvoir, VA based on the algorithms developed as
part of their work in hyperspectral image processing. This is currently used by TEC researchers in
the analysis of hyperspectral data.

Dr. Luis O. Jimenez has served as panelist in NASA PEER REVIEW PANEL to evaluate proposals in
The Carbon Cycle Science Program Area, March 2001, Washington.

Dr. Jimenez currently is Assistant of the Dean to develop an Ethics Across the Engineering Curriculum
Program to accomplish ABET requirements and UPRM Institutional Values.



Dr.
Dr.
Dr.
Dr.
Dr.

AWARDS:
2000-2001 Distinguished Professor, UPRM ECE Department.

2001-2002 Distinguished Researcher of the University of Puerto Rico, recognition from the President
of the University of Puerto Rico.

JOURNAL REVIEWER:

IEEE Transactions on Geoscience and Remote Sensing

IEEE Transactions On Biomedical Imaging

Optical Engineering, The International Society for Optical Engineering
RESEARCH INTEREST:

Pattern Recognition, Computer Vision, Artificial Intelligence, Remote Sensing, and Image Processing,
Engineering Ethics, Engineering Education

LANGUAGE SKILLS
Spanish: excellent (native speaker), English: excellent (spoken & written), French: very good (spoken
& written), German: basic knowledge (reading), Ancient Greek: basic knowledge (reading).

LIST OF COLLABORATORS AND CO-EDITORS:

Efrain O’Neill, UPRM Dr. Miguel Vélez-Reyes, UPRM

Michael Silevitch, Northeastern University Dr. Rosa Buxeda, UPRM

Charles DiMarzio, Northeastern University Ms. Lueny Morell, Hewlett Packard
Shawn Hunt, UPRM Dr. David Castafion, Boston University
Eddie Marrero UPRM Dr. David Kaely, Northeastern University



LEON-COLON, LEYDA

Academic rank: Assistant Professor

Degrees and certificate with fields, institution, and date:

BS Electrical Engineering University of Puerto Rico, Mayagiiez Campus 2001
MS Electrical Engineering University of Puerto Rico, Mayagiiez Campus 2004
PhD Electrical Engineering Colorado State University 2010
Appointments:

Assistant Professor at UPRM 2010 to Present
Research Assistant at CSU 2005-2010
Assitant Profesor at PUPR 2002-2005

Publications

"Active Rain Gauge Concept For Moderate To Heavy Precipitation Using W-Band And S-Band Doppler
Radars.” Leyda V. Ledén-Coldn, Sandra L. Cruz-Pol, PhD., Stephen M. Sekelsky, PhD. Electrical and
Computer Engineering Department, University of Puerto Rico-Mayagiiez Campus and University of
Massachusetts-Amherst. IGARSS 03, Toulouse, France, 2003.

"Active Rain-Gauge Concept for Liquid Clouds using Vertically Oriented W-band and S-band Doppler
Radars." Leyda V. Leén, Sandra L. Cruz-Pol, PhD., Stephen M. Sekelsky, PhD. Electrical and Computer
Engineering Department, University of Puerto Rico-Mayagliez Campus and University Massachusetts-
Amherst, SPIE 9th International Symposium on Remote Sensing, Crete, Greece, 2002.

“Rain and Wet Hail Specific Attenuation Estimation for a 3D Supercell case using RAMS model to simulate
CASA X-band and WSR-88D S-band radar signals” L.V. Le6n, G.J. Huang, Y.X. Liu, V.N. Bringi, A.
LoftusElectrical and Computer Engineering Department, Colorado State University. 33th Radar Conference
on Radar Meteorology Conference,Cairns, Australia, 2007.

“Estimation and Correction of Wet Ice Attenuation at X-band during a convective storm Using the X-band
CASA radar network IP1 and WSR-88D KOUN Radar” Leyda Leodn, V.N. Bringi and V. Chandrasekar
Electrical and Computer Engineering Department, Colorado State University. Fifth European Conference on
Radar in Meteorology and Hydrology, Helsinki, Finland, 2008.

“Low Cost and Minimal Infrastructure Off-The-Grid X-Band Radar Network Development for the West Coast
of Puerto Rico” Jorge Trabal, José Colom-Ustariz, Gianni Pablos-Vega, José Ortiz, Wilson Castellanos,
Sandra Cruz-Pol, Leyda Ledn and Rafael Rodriguez-Solis: 2011, IEEE Radar Conference, Kansas City,
MO.

“Wet Ice Specific Attenuation Retrieval and Correction for X-band using a Piece-wise Forward Correction
Method” Leyda Leon, V.N. Bringi, Brenda Dolan: 2011, 35th Radar Conference on Radar Meteorology
Conference, AMS, Pittsburgh, PA.

“Implementation and Development of an Attenuation Correction Algorithm for Off-The-Grid X-Band Radar
Network” Keyla Mora, Leyda Ledn, Sandra Cruz-Pol: 2012, AMS-93th Annual Conference, Austin, TX.

Courses Created at UPRM:
Undergraduate: Introduction to Radar Meteorology

Courses Taught at UPRM:
Introduction to Radar Systems, Introduction to Radar Meteorology, Electromagnetics I and II, Introduction to
Electrical Engineering.

Professional societies:
IEEE



Collaborations

Collaborators and Co-authors

Dr. V. N. Bringi (Colorado State University)

Dr. C. Chandrasekar (Colorado State University)
Dr. Huang (Colorado State University)

Dr. Brenda Dolan (Colorado State University)
Dr. Stephen Frasier (University of Massachusetts)

Thesis Advisor

Keyla Mora: DEVELOPMENT AND IMPLEMETATION OF AN ATTENUATION CORRECTION ALGORITHM FOR
CASA OFF THE GRID X-BAND RADAR NETWORK”

Andrés Saavedra: “DIGITAL SIGNAL ANALYSIS FOR AIR BUBBLES DETECTION ON ARTIFICIAL THIGH
VESSELS”



EMMANUEL ARZUAGA CRUZ

Academic rank: Assistant Professor
Degrees with fields, institution, and date:

BS Computer Engineering University of Puerto Rico, Mayagiiez Campus 2000
MS Computer Engineering University of Puerto Rico, Mayagiiez Campus 2002
PhD Computer Engineering Northeastern University, Boston, MA 2012

Faculty service at UPRM:
Date of original appointment: March 2012
Dates of advancement in rank:

Total years of service: 0
Areas of professional expertise:

Datacenter Resource Efficiency and Performance Analysis, Computer Systems and
Virtualization Infrastructure, 1/0 Storage Systems, Computer and Network Security,
Workload Characterization, Computer Architecture, Pattern Recognition, Remote Sensing.

Other related experience—academic or industrial:
Research Assistant, May 2005 — December 2011.

Northeastern University Computer Architecture Research Group (NUCAR), ECE Department,
Northeastern University.

PhD research: resource efficiency of virtualized enterprise systems. Using virtual machine
migration to improve resource efficiency including system power consumption. Modeling and
analysis of storage systems. Implementation of commercial workloads based on the TPC-C
and TPC-H specifications. Installation, configuration and system administration of a 33 node
computer cluster and its 16 TB storage array.

Bernard M. Gordon Center for Subsurface Sensing and Imaging Systems (Gordon-
CenSSIS), ECE Department, Northeastern University.

Software Engineer of the CenSSIS Solutionware team. Provide software engineering support
to the CenSSIS partner universities.

MTS Intern, July 2009 - January 2010.
VMware Inc, Cambridge, Massachusetts.

Software development engineer for R&D kernel development in the ESX I/O subsystem.
Study 1/O subsystem to identify performance enhancements for virtual machine execution.

Graduate Intern Technical, May - August 2008.
Intel Corporation, Fort Collins Design Center, Fort Collins, Colorado.

Create a synthetic enterprise workload that approximates the behavior of the TPC-C
workload to model, simulate, and evaluate performance enhancement possibilities for Iltanium
processor designs.

Research Intern, July 2006 - January 2007.
ExaGrid Systems Inc, Westborough, Massachusetts.

Software performance evaluation and testing; contrast and compare the effectiveness of
delta compression techniques as well as other data de-duplication techniques.

Software Developer, September 2002 - August 2004.
Gordon-CenSSIS, Laboratory for Applied Remote Sensing and Image Processing



(LARSIP), ECE Department, University of Puerto Rico Mayagiiez Campus.

Development of software tools for image processing and train LARSIP students and
professors on how to use the software being developed.

Teaching Assistant, September 2004 - April 2005.

ECE Department, Northeastern University.

ECEU324 Computer Architecture. The course presents computer organization and
architecture and covers all elements of a computer system, including the CPU, memory
hierarchy, 1/0 and network.

ECEU326 Optimization Methods. This course covers design and implementation of
basic data structures, including arrays, lists, stacks, queues, trees, and graphs.
Instructor, August - December 2003.

ECE Department, University of Puerto Rico Mayagiiez Campus.

INEL5046 Pattern Recognition. This course aims to introduce the students to the
fundamental concepts of pattern recognition enabling them the ability to design algorithms
to analyze signals and images.

Consulting, patents:

State(s) in which registered:

Principal publications of last five years: ( 2006-2011 )

Increasing Power/Performance Resource Efficiency on Virtualized Enterprise Servers,
Arzuaga, E. and Kaeli, D.R., ACM International Conference on Computing Frontiers, 2011.

Quantifying Load Imbalance on Virtualized Enterprise Servers,
Arzuaga, E. and Kaeli, D.R., First ACM/SPEC International Conference on Performance
Engineering, 2010.

M/G/1 Queue Model for Multiple Applications on Storage Area Networks,

Arzuaga, E., Kaeli, D.R., Workshop on Computer Architecture Evaluation using Commercial
Workloads (CAECW), in conjunction with the International Conference on High Performance
Computer Architecture (HPCA), 2008.

Unsupervised Feature Extraction Methods and their Effects in the Classiffication of High
Dimensional Data,

Jiménez-Rodriguez, L.O., Arzuaga-Cruz, E., Vélez-Reyes, M., IEEE Transactions on Geoscience
and Remote Sensing (45-2), 2007.

Grants or externally funded project active during the last five years: (2006-2011 )

Scientific and professional societies of which a member:

ACM, IEEE, IEEECS, SPIE
Honors and awards:

Eta Kappa Nu Electrical and Computer Engineering Honor Society.
Student Travel awards to attend: HPCA 2008 and Computing Frontiers 2011.



Institutional and professional service in the last five years: ( 2006-2011)
Associate Director UPRM LARSIP
2012 Google Drive program panelist University of Puerto Rico Mayagiiez
2013 HackPR event faculty participant
2013 Talk about UPRM ECE graduate programs at Turabo University
2013 Ta Talk about UPRM ECE graduate programs at Polytechnic University of Puerto
Rico
Professional development activities in the last five years: ( 2006-2011 )
Reviewer for:
Journals:
IEEE Transactions on Geoscience and Remote Sensing.
IEEE Transactions on Parallel and Distributed Systems
Conferences:

IPDPS 2013 The international Parallel and Distributed Processing Symposium (Program
Committee Member)

ISCA 2007, The International Symposium on Computer Architecture (Reviewer)

IGARSS 2007, The International Symposium on Geoscience and Remote Sensing
(Reviewer)

Offered Courses in the past two years
Operating Systems
Cryptography and Network Security
Community service activities: ( 2006-2011 )



Appendix D:
Publications List

D-1



D-2



Doctoral Faculty Publications by Track Area:

Conf. EMAG Signal and Electronics Energy Education Total
Papers System Systems
2010 3 19 8 12 5 47
2009 4 14 0 8 5 31
2008 5 20 4 12 4 45
2007 8 32 6 6 5 57
2006 5 34 11 10 4 64
2005 10 13 8 13 4 48
2004 8 6 5 6 9 34
2003 8 21 10 5 5 49
2002 6 14 2 2 5 29
2001 3 4 1 4 3 15
Total 60 177 55 78 48 418
Journal EMAG Signal and Electronics Energy Education | Total
Papers System Systems
2010 1 2 3 2 2 10
2009 2 10 1 2 0 15
2008 2 10 5 3 0 20
2007 1 6 1 1 0 9
2006 0 1 2 0 0 3
2005 0 6 2 0 0 8
2004 1 0 1 1 0 3
2003 2 0 0 1 1 4
2002 0 2 0 0 0 2
2001 1 0 0 1 0 2
Total 10 37 15 11 3 77
Books Ch. EMAG Signal and Electronics Energy Total
System Systems
2010 1 1
2007 1 1
2003 0
Total 1 1 2
Magazines EMAG Signal and | Electronics Energy Total
System Systems
2009 0 1 1
2002 1 1
Total 1 0 1 3
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Applied Electromagnetics

2010 Peer Reviewed Conference

1. Arocho Meaux, S., A. Mercado Vargas, G. A. Pablos-Vega, E. W. Harmsen, S. Cruz-Pol
and J. Colom Ustariz, “Calibration and validation of CASA radar rainfall estimation”
Proceedings of the AWRA Summer Specialty Conference, Tropical Hydrology and
Sustainable Water Resources in a Changing Climate. San Juan, Puerto Rico., 2010

2. Cordoba-Erazo, M.F.; Rodriguez-Solis, R.A. Cavity-backed Folded-slot Antenna.
Source: 2010 IEEE International Symposium Antennas and Propagation and CNC-
USNC/URSI Radio Science Meeting, p 4 pp., 2010

3. Gianni A. Pablos-Vega', José¢ G. Colom-Ustériz', Sandra Cruz-Pol', Jorge M. Trabal?, V.
Chandrasekar®, Jim George?, and Francesc Junyent’, “DEVELOPMENT OF AN OFF-
THE-GRID X-BAND RADAR FOR WEATHER APPLICATIONS *, IGARSS 2010,
Hawaii

2010 Journal

2010 Magazines and Letters
1. José G. Colom, Sandra Cruz-Pol, Gianni Pablos, Maria F. Cordoba, Wilson Castellanos,
Melisa Acosta, José A. Ortiz, Benjamin de Jesus, “UPRM Weather Radars at the Central
American and Caribbean Games at Mayagiiez 2010,” GRS Newsletter, Sept. 2010.

2009 Peer Reviewed Conference

1. Galvez, Miguel B., José G. Colom, V. Chandrasekar, Francesc Junyent, Sandra Cruz-
Pol, Rafael Rodriguez, "Salient Features of The Radar Nodes In The Puerto Rico
Tropical Weather Testbed" IGARSS 2009, Cape Town, South Africa, July 15, 2009.

2. Ramirez-Beltran, Nazario D.; Kuligowski, Robert J.; Castro, Joan M.; Cardona, Melvin
J.; Vasquez, Ramon, “A projection algorithm for satellite rainfall detection” Source:
WSEAS Transactions on Systems, v 8, n 6, p 763-772, 2009.

3. Ramirez-Beltran, Nazario D.; Kuligowski, Robert J.; Cardona, Melvin J.; Cruz-Pol,
Sandra “Warm rainy clouds and droplet size distribution” Source: WSEAS Transactions
on Systems, v 8, n 1, p 75-85, 2009.

4. A. Rivera Albino and R.A. Rodriguez Solis, “Design of Tapered Slot Antenna Array for
Space Distributed Class-E Power Amplifier”, 2009 IEEE Antennas and Propagation
Society International Symposium, June 2009, pp. 1-4.

2009 Journal

1. Rojas-Gonzalez, A.M.; Harmsen, E.W.; Pol, S.C. “Performance evaluation of MPE
rainfall product at hourly and daily temporal resolution within a hydro-estimator pixel”
Source: WSEAS Transactions on Environment and Development, v 5, n 7, p 178-87,
July 2009.

2. McLaughlin, D., D. Pepyne, V. Chandrasekar, B. Philips, J. Kurose, M. Zink, K.
Droegemeier, S. Cruz-Pol, F. Junyent, J. Brotzge, D. Westbrook, N. Bharadwaj, Y.
Wang, E. Lyons, K. Hondl, Y. Liu, E. Knapp, M. Xue, A. Hopf, K. Kloesel, A. Defonzo,

D-4



2008

2008

P. Kollias, K. Brewster, R. Contreras, B. Dolan, T. Djaferis, E. Insanic, S. Frasier, and F.
Carr, 2009: Short-Wavelength Technology and the Potential For Distributed Networks of
Small Radar Systems. Bull. Amer. Meteor. Soc., 90, 1797-1817. 2009

Peer Reviewed Conference

. Colom, J.; Castaneda, L.; Knapp, E. (2008). Phase shifter system using vector modulation

for X-band phased array radar applications. International Geoscience and Remote
Sensing Symposium (IGARSS), p 2750-2753.

Harmsen, E.; Mesa, S.; Ramirez-Beltran, N.D.; Pol, S.C.; Kuligowski, R.J.; Vasquez, R.
(2008). Remote sensing QPE uncertainties associated with sub-pixel rainfall variation.
Proceedings of the 12th WSEAS International Conference on Systems, p 789-98.
Marrero-Fontanez, V. & Rodriguez-Solis, R. (2008). Low cross-polarization antenna
array for CASA's student test bed radar. International Geoscience and Remote Sensing
Symposium (IGARSS), p 2746-2749.

Ramirez-Beltran, N.; Kuligowski, R.; Harmsen, E.; Castro, J.; Cruz-Pol, S.; Cardona-
Soto, M. (2008). Validation and strategies to improve the Hydro-Estimator and
NEXRAD over Puerto Rico. Proceedings of the 12th WSEAS International Conference
on Systems, p 799-806.

. Vega, M. & Colom, J. (2008). Student developed meteorological radar network for the

western part of Puerto Rico: First node. International Geoscience and Remote Sensing
Symposium (IGARSS), p 3057-3059.

Journal
Parsiani, H. & Mendez, J. (2008). Aerosol size distribution using lidar data and a typical
lidar assembly. WSEAS Transactions on Systems, v 7,n 11, p 1218-1227.
Ramirez-Beltran, N.; Kuligowski, R.; Harmsen, E.; Castro, J.; Cruz-Pol, S.; Cardona, M.
(2008). Rainfall estimation from convective storms using the Hydro-Estimator and
NEXRAD. WSEAS Transactions on Systems, v 7,n 10, p 1016-27.

2007 Peer Reviewed Conference

1.

Arias, Diego; Sanabria, John; Rivera, Wilson; A grid based weather radar data retrieval
and processing framework; Source: International Geoscience and Remote Sensing
Symposium (IGARSS), p 2758-2762, 2007 IEEE International Geoscience and Remote
Sensing Symposium, IGARSS 2007

Colom, Jose G.; Castaneda, Luis Giraldo; Knapp, Eric; Phase shifter system using vector
modulation for X-band phased array radar applications; Source: International Geoscience
and Remote Sensing Symposium (IGARSS), p 2750-2753, 2008, 2007 IEEE
International Geoscience and Remote Sensing Symposium, [GARSS 2007
Marrero-Fontanez, Victor J.; Rodriguez-Solis, Rafael A., Dual polarized microstrip
antenna array for X-band radar applications; Source: IEEE Antennas and Propagation
Society, AP-S International Symposium (Digest), p 2144-2147, 2007 IEEE Antennas
and Propagation Society International Symposium, AP-S, 2007

Marrero-Fontanez, Victor J.; Rodriguez-Solis, Rafael A.; Dual polarized aperture-
coupled microstrip patch antenna for X-band series-fed array; Source: IEEE Antennas
and Propagation Society, AP-S International Symposium (Digest), p 2148-2151, 2007
IEEE Antennas and Propagation Society International Symposium, AP-S, 2007
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2007

2006

2006

2005

1.

Marrero-Fontanez, Victor J.; Rodriguez-Solis, Rafael A.; Low cross-polarization antenna
array for CASA's student test bed radar; Source: International Geoscience and Remote
Sensing Symposium (IGARSS), p 2746-2749, 2007 IEEE International Geoscience and
Remote Sensing Symposium, IGARSS 2007

Ortiz, Xiomara, Nazario Ramirez and Sandra Cruz Pol, “An algorithm to improve the
NEXRAD rain rate estimates”, IGARSS 2007, Barcelona, Spain, 2007.

Serrano-Guzman, Maria F.; Padilla, Ingrid; Rodriguez, Rafael, Bimodal detection of
underground contamination in two dimensional systems; Source: Proceedings of SPIE -
The International Society for Optical Engineering, v 6540, 2007, Optics and Photonics
in Global Homeland Security III

Vega, Manuel A.; Colom, Jose; G.; Student developed meteorological radar network for
the western part of Puerto Rico: First node; Source: International Geoscience and Remote
Sensing Symposium (IGARSS), p 3057-3059, 2008, 2007 IEEE International
Geoscience and Remote Sensing Symposium, IGARSS 2007

Journal
1. Serrano, M F, Padilla, I Y, Rodriguez, R, (2007) “Electromagnetic Detection and
Digital Visualization Of Dnapl Contaminants In A Two-dimensional Soilbed”, Eos
Trans. AGU, 88(23), Jt. Assem. Suppl., Abstract B41B-09.

Peer Reviewed Conference

. Amador-Perez, A.; Rodriguez-Solis, R.A., “Analysis of a CPW fed annular slot ring

antenna using DOE”, 2006 IEEE Antennas and Propagation Society International
Symposium, p 4301-4,2006.

Baquero, Margarita;Cruz-Pol, Sandra; Bringi, V.N.; Chandrasekar, V., “Use of
disdrometer data for X-band polarimetric radar simulation and tropical rain
characterization”, 2006 IEEE International Geoscience and Remote Sensing Symposium,
IGARSS, 1906-1909.

McLaughlin, David J., V. Chandrasakar , Jim Kurose, Kelvin Droegemeier and Sandra
Cruz-Pol, "Short Wavelength Technology and the Potential for Distributed Networks of
Short-Range Radar Systems", IEEE IGARSS 06, Colorado, 2006.

Serrano-Guzman, Maria F. ; Padilla, Ingrid; Rodriguez, Rafael, “Two-Dimensional
detection of underground contamination and buried objects using cross-well radar”,
Proceedings of SPIE - The International Society for Optical Engineering, v. 6210,2006.
Vega, M.A. ; Colom, J.G.; Orama, L. , “Student developed meteorological radar network
for Western Puerto Rico”, 49th IEEE International Midwest Symposium on Circuits and
Systems, p 477-9, 2006

Journal

Peer Reviewed Conference
Baquero, Margarita, Cruz Pol, S. L., Jos¢ Maeso, “Rain-rate estimate algorithm
evaluation and Rainfall characterization in Tropical environments using 2DVD , rain
gauges and TRMM”, 1EEE IGARSS 05, Korea.
Cruz-Pol, S. L., Morales, J.; Trabal, J.; ; Sekelsky, S. “Ice Water Content (IWC) retrieval
from cirrus clouds using millimeter-wave radar and in-situ ice crystal airborne data M.”
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10.

Source: International Geoscience and Remote Sensing Symposium (IGARSS), v 7, p
5069-5072, 2005, 25th Anniversary IGARSS 2005: IEEE International Geoscience and
Remote Sensing Symposium

Cruz-Pol, S.; Bringi, V.N.; Chandrasekar, V. Rain , & Baquero, M. “Rate estimate
algorithm evaluation and rainfall characterization in tropical environments using 2DVD,
rain gauges and TRMM data” ; Source: International Geoscience and Remote Sensing
Symposium (IGARSS), v 2, p 1146-1149, 2005, 25th Anniversary IGARSS 2005:
IEEE International Geoscience and Remote Sensing Symposium

D. A. Del Rio, R. A. Rodriguez-Solis, D. S. Filipovic, “Ways to Improve the Radiation
Pattern of a LPFSA,” 2005 IEEE Antennas and Propagation International Symposium,
July 2005, vol. 1B, pp. 410 - 413.

Maeso, José, Cruz Pol, S. L., Margarita Baquero “DSD characterization and
computations of expected reflectivity using data from a Two-Dimensional Video
Disdrometer deployed in a Tropical Environment”, IEEE IGARSS 05, Korea. .
McLaughlin, D.J., V. Chandrasekar, K. Droegemeier, S. Frasier, J. Kurose, F. Junyent, B.
Philips, S. Cruz-Pol, and J. Colom. 2005: Distributed Collaborative Adaptive Sensing
(DCAS) for Improved Detection, Understanding, and Prediction of Atmospheric Hazards,
9th Symp. Integrated Obs. Assim. Systems - Atmos. Oceans, Land Surface
(IOASAOLS), Amer. Meteor. Soc., San Diego, CA.

Hamed Parsiani, Maritza Torres, Pedro Rodriguez, “Material Characteristics in Fourier
Domain (MCFD) formulation, a signature to determine soil type, moisture, and
vegetation health, based on multilayer ground penetrating radar reflection”, Proceedings
of IASTED SIP 2004, Aug. 23-25, 2004, Hawaii.

Hamed Parsiani, Enrico Mattei “Open Field Soil Moisture Measurements with Radar”,
WSEAS 2005 Proceedings, Nov. 2005, Italy.

M. Sanchez, JG. Colom, “Microstrip Corporate Feed with Taylor Distribution for an X-
Band Radar Antenna,” IASTED 2005 International Conference on Antennas, Radar, and
Wave Propagation, Ontario, Canada.

J. A. Torres-Rosario, S. Rondineu, R. A. Rodriguez-Solis, S. Hunt, Z. Popovic,
“Adaptive Discrete Lens Antenna Array for Direction of Arrival Detection,” 2005 IEEE
Antennas and Propagation International Symposium, July 2005, vol. 4A, pp. 122 - 125.

2005 Journal

2004 Peer Reviewed Conference

1.

Carrasquillo-Rivera, I.Solis, R.A.R.; Colom-Ustariz, J.G. “Tunable and dual-band
rectangular slot-ring antenna” Source: IEEE Antennas and Propagation Society
Symposium (IEEE Cat. No.04CH37529), p 4308-11 Vol.4, 2004

Jaramillo-Henao, Carlos; Rodriguez-Solis, Rafael A.; Rosario-Roman, Dennis; Gonzalez-
Barreto, David “Analysis of concentric slot ring antenna arrays using DOE and FDA”
Source: IEEE Antennas and Propagation Society, AP-S International Symposium
(Digest), v 1, p 1074-1077, 2004, IEEE Antennas and Propagation Society Symposium
2004 Digest held in Conjunction with: USNC/URSI National Radio Science Meeting
Morales, Jose; Trabal, Jorge; Cruz-Pol, Sandra L.; Sekelsky, Stephen M. “Cirrus clouds
millimeter-wave reflectivity comparison with in-situ ice crystal airborne data” Source:
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2004

2003

Proceedings of SPIE - The International Society for Optical Engineering, v 5654, p 75-
83, 2004, Microwave Remote Sensing of the Atmosphere and Environment IV

Parsiani, Hamed; Torres, Maritza; Rodriguez, Pedro “Material characteristics in fourier
domain (MCFD) formulation, a signature to determine soil type, moisture, and vegetation
health, based on multilayer ground penetrating radar reflection” Source: Sixth IASTED
International Conference on Signal and Image Processing, p 602-607, 2004, Sixth
IASTED International Conference on Signal and Image Processing

. Hamed Parsiani, Pedro Rodriguez, “Subsurface Material Type Determination from

Ground Penetrating Radar Signatures”, Proceedings of SPIE 2004, Gran Canaria, Spain,
Sept. 13-16, 2004.

Hamed Parsiani, Maritza Torres, “High-resolution vegetation index as measured by radar
and its validation with spectrometer”, Proceedings of SPIE 2004, Gran Canaria, Spain,
Sept. 13-16, 2004.

Maritza Torres, Hamed Parsiani, Non-linearity of Soil Dielectric as a Function of
Radar Frequency and Soil Moisture Content”, CRC*“2004 Proceedings, April 2, 2004,
Mayaguez, P.R.

Pedro Rodriguez, Hamed Parsiani, “Moisture Determination Based on Ground
Penetrating Radar Measurements,” CRC“2004 Proceedings, April 2, 2004, Mayaguez,
P.R.

(13

Journal

. Rosado-Romana, J.M. (Dept. of Electr. & Comput. Eng., Puerto Rico Univ., Mayaguez,

Puerto Rico); Swartz, W.E.; Farley, D.T. “Plasma instabilities observed in the E region
over Arecibo and a proposed nonlocal theory” Source: Journal of Atmospheric and Solar-
Terrestrial Physics, v 66, n 17, p 1593-602, Nov. 2004

Peer Reviewed Conference

. Carrasquillo-Rivera, I.; Popovic, Z.; Solis, R.A.R.; “Tunable slot antenna using varactors

and photodiodes,” IEEE Antennas and Propagation Society International Symposium.
Digest. (Cat. No.03CH37450), p 532-5 vol.4, 2003

Castro-Vilaro, Amada M.; Rodriguez Solis, Rafael A.; “Tunable folded-slot antenna with
thin film ferroelectric material,” TEEE Antennas and Propagation Society, AP-S
International Symposium (Digest), v 2, p 549-552, 2003

J. Colom-Ustériz, R. Rodriguez-Solis, S. Vélez, and S. Rodriguez-Acosta, “Frequency
Agile Microwave Components using Ferroelectric Materials,” Proceedings of the SPIE
9th International Conference on Remote Sensing, vol. 4881, April 2003, pp. 280-286
Lopez-Rivera, Néstor D.; Rodriguez-Solis, Rafael A.; “Input impedance and resonant
frequency characterization for folded slot antennas through DOE techniques,” IEEE
Antennas and Propagation Society, AP-S International Symposium (Digest), v 2, p 545-
548, 2003

S. Rodriguez-Acosta, R.A. Rodriguez-Solis, and J.G. Colom Ustariz, “Design and
Characterization of a Tunable Aperture Coupled Microstrip Patch Antenna with
Ferroelectric Films,” 2003 IEEE Antennas and Propagation International Symposium,
June 2003 vol. 4, pp. 536-539.
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2003

1.

2.

2002

l.

Salazar-Cerreno, J.; Rodriguez-Solis, R.A.; “Broadband log-periodic normal mode
helical antenna,” IEEE Antennas and Propagation Society International Symposium.
Digest., p 249-52 vol.1, 2003

Maritza Torres, Hamed Parsiani, “Improved Subsurface Radiation Pattern Determination
of 1.5 GHz SIR-20 Bow-Tie Antenna”, NOAA-CREST/NASA Symposium 2003,
Talahassee, F1, March 30-April 3, 2003.

Trabal del Valle, J.M.; Colom-Ustariz, J.G.; Cruz-Pol, S.L.; Sekelsky, S.M.; “Puerto Rico
deployable radar network design; site survey,” 2003 IEEE International Geoscience and
Remote Sensing Symposium. Proceedings (Cat. No.03CH37477), p 2353-5, vol.4, 2003

Journal
J. G. Colom, R. Medina, and Y. Perez, "Simulation of single-stage tunable amplifier
using ferroelectric materials," Integrated Ferroelectrics, vol. 56, pp. 1131-1140, 2003.
J. G. Colom, R. Medina, and R. Rodriguez, "Design of tunable balanced amplifier using
ferroelectric materials," Integrated Ferroelectrics, vol. 56, pp. 1097-1106, 2003.

Peer Reviewed Conference
Colom-Ustariz, José; Rodriguez-Solis, Rafael A.; Vélez, Salmir; Rodriguez-Acosta,
Snaider, "Frequency agile microwave components using ferroelectric materials,"
Proceedings of SPIE - The International Society for Optical Engineering, v 4881, p 280-
286, 2002
Coloén-Diaz, Nivia; Cruz-Pol, Sandra L.; Sekelsky, Stephen M., "Cloud images retrieval
and characterization using ground-based dual-wavelength radar at millimeter
wavelengths," Proceedings of SPIE - The International Society for Optical Engineering,
v 4882, p 240-249, 2002
Léon-Colon, Leyda; Cruz-Pol, Sandra L.; Sekelsky, Stephen M., "Active rain-gauge
concept for liquid clouds using W-band and S-band doppler radars," Proceedings of SPIE
- The International Society for Optical Engineering, v 4882, p 294-303, 2002
Lopez-Rivera, N.; Rodriguez-Solis, R.A., "Impedance matching technique for microwave
folded slot antennas," IEEE Antennas and Propagation Society International Symposium
(IEEE Cat. No.02CH37313), p 450-3 vol.3, 2002
Villa, Jorge M.; Cruz-Pol, Sandra L.; Sekelsky, Stephen M., "Performance of scanning
millimeter-wave radar in a tropical environment," International Geoscience and Remote
Sensing Symposium (IGARSS), v 1, p 284-286, 2002
Villa, Jorge M.; Cruz-Pol, Sandra L.; Colom-Ustariz, José; Sekelsky, Stephen M.,
"Modeling, simulation and comparison study of cirrus clouds' ice crystals," Proceedings
of SPIE - The International Society for Optical Engineering, v 4882, p 250-258, 2002

2002 Journal

2002 Magazines and Letters

1.

2001

J. G. Colom, R. A. Rodriguez-Solis, J. Almodovar, and M. Castaneda, "Design and
simulation of a tunable multilayer Lange coupler," Integrated Ferroelectrics, vol. 42, pp.
313-321, 2002.

Peer Reviewed Conference
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1. Colom, J.G.; Cruz-Pol, S.L. (2001) Remote sensing modules to increase interest in
traditionally difficult courses. Proceedings of the IEEE 2001 International Geoscience and
Remote Sensing Symposium. Vol. 5. P. 2469-71.

2. J.G. Colom Ustariz, R.R. Barton, L.A. Carpenter, and R.A. Rodriguez Solis, “A Novel
Graphical Technique for Selection of a Robust Design Point,” 2001 ASEE Annual
Conference and Exposition Proceedings, June 2001, Albuquerque, NM.

3. Cruz Pol, S.L.; Colon Diaz, N.; Sekelsky, S. (2001) Multidimensional cloud images
retrieval from dual-frequency millimeter-wave radar. IEEE 2001 International Geoscience
and Remote Sensing Symposium. Vol. 6. P. 2642-6.

2001 Journal
1. Cruz Pol, S., M. Vélez, J. Colom, R. Rodriguez, H. Parsiani, L. Jiménez, R. Véasquez,
“Laboratory for Remote Sensing and Image Processing”, IEEE Geoscience and
Rem