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y tenure as Chair of the ECE Depart-
ment, which spanned 13 years, came
to completion at the conclusion of

this Summer. This period saw major changes
occur at the Department, College, and Univer-
sity levels, under the leadership of three Deans
of Engineering, three Provosts, and three Presi-
dents. It has been a privilege and an honor to
have had the opportunity to be at the helm of
a Department with such fine faculty members
during a time of unprecedented enhancement
and growth, and | am very proud of the signifi-
cant progress we have made. | believe that sense
of pride and excitement permeates the Depart-
ment.

The Department has grown significantly
in size, from 32 to 44 faculty members. | had
the pleasure of recruiting and being the first
to welcome 27 of the current ECE faculty. The
Department has also developed in stature, as its
research funding more than tripled during this
period. We have established one of the world’s
finest research programs in both photonics and
information sciences and systems. | am particu-
larly proud of the success experienced by many
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of the ECE faculty during their junior years; a
remarkable 13 of our faculty members have re-
ceived the NSF CAREER award.
Ourundergraduate curriculumis outstand-
ing and our laboratory facilities are first class. The
ABET reviews, traditionally painful affairs for the
Department Chair, were twice highly successful.
The graduate program has grown substantially,
with doctoral enrollment doubling since 1994,
and the graduate curriculum has been sub-
stantially enriched, including the creation of a
new MS photonics degree. ECE has been at the
center of new interdisciplinary research centers,
such as CISE, CNN, and the Photonics Center.
Strong links with other research centers have
been continuously nurtured. It has been a great
pleasure to witness the outstanding work ECE
faculty and students perform with colleagues at
the Center for Space Physics, in particular.
Attaining excellence requires hard work
and devotion. Gaining recognition usually fol-
lows, but does take time. In the latest US News
annual ranking, the department has ascended
to the top 50 in both our EE program (43rd) and
our CE program (46th). Despite the relatively
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short history of our graduate program, it is reas-
suring to be in this league, but given the quality
of our faculty, programs, and infrastructure, |
have faith that we will rapidly advance to higher
ranks in years to come.

I'am also proud to have nurtured a culture
of faculty governance, an inclusive open-door
philosophy, and a spirit of citizenship and cama-
raderie. | am hopeful that this ingrained culture
will continue under the new leadership.

To the faculty and staff who provided sup-
port, understanding, criticism, or inspiration
through the years, | am most thankful.

The Department will be in the good hands
of Professor David Castafén, as Chair ad interim,
and | eagerly await the successful conclusion of
the search for a new Chair. | am very optimistic
about the future of the ECE Department.

The time has come for me to change my
course. | have ambitious plans for new research
directions, book writing projects, and new teach-
ing assignments and curricular development. To
every thing there is a season — | look forward to
my new season.

Sincerely,

;f.#%@a,_

Bahaa E. A. Saleh

ece@bu



This report provides a detailed description of
the instructional and research activities of the
faculty, staff, and students of the Department
of Electrical and Computer Engineering (ECE)
at Boston University during the 2006-2007 aca-
demic year. Instructional activities are reported
for Fall 2006, Spring 2007, and Summer 2007 se-
mesters. Publications and scholarly activities, as
well as budget information, are reported for the
2007 fiscal year (July 1, 2006 to June 30, 2007).
Key data for this year are also compared to previ-
ous years to show progress and identify trends.
More information on ECE's recent activities is re-
ported at the department web site, A¢tp.//www.
bu.eduyece.

1.1 Facuity

The Department of Electrical and Com-
puter Engineering continued to actively recruit
new faculty members possessing outstanding
research credentials in selected thrust areas this
year. One new junior faculty member, HATICE
ALTUG, was appointed at the Assistant Profes-
sor (tenure-track) rank in January 2007. Altug,

a nanophotonics scientist, has done ground-
breaking research in photoniccrystal nanocav-
ity laser arrays at Stanford University and her re-
search has been highlighted in Nature and other
photonics publications. This is an important ad-
dition to our photonics research team, which is
becoming one of the strongest in the world.

Sabbatical leaves this year included Irving
Bigio in Spring 2007 and Selim Unlii in both the
Fall 2006 and Spring 2007 semesters.

Faculty Awards and Honors

HATICE ALTUG was awarded “Best Re-
search Paper” at the annual IEEE LEOS Confer-
ence in Montreal, Canada for her paper entitled
“High Speed Dynamics of Photonic Crystal
Nanocavity Lasers.”

IRVING BiGio won the BU College of Engi-
neering Faculty Service Award for his outstand-
ing contributions to programs, committees and
organizations within the College and University.
Bigio was also an Invited Nominator for the 2007
Nobel Prize in Physics.

DAviD CASTANON was appointed to

joined the ECE Department as Assistant Professor (tenure-track)
<« onJanuary 1,2007. She received her Ph.D. in Applied Physics from Stanford Uni-
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versity in 2006 where she served as President of the school’s OSA chapter. Her
work demonstrating the world’s fastest on-chip semiconductor laser appeared
as the cover story in Nature Physics (July 2006) and was highlighted in Nature
Photonics (September 2006) and Laser Focus World Magazines (December
2006). Altug’s work on nanocavity lasers garnered her Best Paper awards at
both the 2005 and 2006 IEEE LEOS Conferences along with a first place Research
Excellence Award at the 2005 conference. She also received the first place award
in the Inventors’ Challenge competition of Silicon Valley with her work on mi-
cron scale all-optical switches. Her work on slow light and nano-cavity lasers has
been featured on the cover of Applied Physics Letters and highlighted in several
magazines. Prof. Altug’s research interests include design and implementation
of high performance and ultra-compact nano-photonic devices and sensors
including lasers and all-photonic switches and their large-scale on-chip integra-
tion for communication and bio-sensing applications.

Professor , who is jointly appointed in the ECE and Biomedical
Engineering departments, was the winner of the 2007 Faculty Service Award.
The College of Engineering Executive Board chooses a faculty member who has
made outstanding contributions to the College through involvement in pro-
grams, committees, and organizations within the College and University.

the United States Air Force Scientific Advisory
Board. The Board promotes the exchange of the
latest scientific and technical information that
may enhance the accomplishment of the Air
Force mission. Castafion was also named Presi-
dent Elect of the IEEE Control Systems Society
and received the 2007 ECE Award for Excellence
in Teaching.

LEV LEVITIN was elevated to Life Fellow of
the |EEE.

BAHAA SALEH was named the recipient
of the 2006 Kuwait Prize for Basic Sciences.
This prestigious international prize is awarded
annually by the State of Kuwait to “recognize
distinguished accomplishments in the arts, hu-
manities and sciences.” Saleh is honored for his
extensive contributions to optical sciences and
will receive the prize from the Amir of Kuwait at
a ceremony in Kuwait this year where he will also
deliver a public lecture.

VENKATESH SALIGRAMA was elevated to
Senior Member of the IEEE.

ANNA SWAN was elevated to Senior Mem-
ber of the IEEE.

Seim UNLU received several awards and
honors this year. In January, Unlit was elevated
to IEEE Fellow for his “contributions to opto-
electronic devices.” He was also elected as Vice
President, Membership and Technical Activities,
Americas, IEEE LEOS. Unlii was also honored
abroad with a Turkish Scientific Foundation
(TUBITAK) fellowship for visiting scientists and
was selected by the Australian Research Coun-
cil Nanotechnology Network (ARCNN) to be a
2007 Distinguished Lecturer.

Six ECE professors received BU College of
Engineering Dean’s Catalyst Awards. LucA DAL
NeGRo and ROBERT KOTIUGA received the
award for their proposal “Symbolic Dynamics for
the Design and Engineering of Localized Giant
Fields on Aperiodic Metal Nanostructure Arrays
on Silicon Chips;” MAsouD SHARIF and SELIM
UnLU received the award for their proposal “To-
wards High Throughput and Sensitivity Optical
Biosensors via Signal Processing Algorithms;”
and PRAKASH ISHWAR, THOMAS LITTLE, and
JANUsz KONRAD received the award for their
proposal “Development of a Wireless Video
Sensor Network Research Platform.” These pro-
posals were chosen for their ability to “represent
the program’s stated goals of innovative cross-
cutting, collaborative research in one or more of
[its] umbrella groups.”



1.2 Undergraduate
Program

This year we continued improving our EE
and CSE programs with two new courses intro-
duced to replace previous requirements in both
programs. Introduction to Engineering Compu-
tation (ENG EK127), approved in Spring 2006, re-
placing the older course ENG EK126, was taught
for the first time in Fall 2007. The major change
involved teaching the entire course using MAT-
LAB as the programming language, rather than
a combination of MATLAB and C++. This was
done in response to feedback from our students
and faculty that the older course failed to suf-
ficiently prepare our students for the extensive
use of MATLAB later in the curriculum. A new
second course in software, SC327 Introduction
to Software Engineering, was approved in the
Fall of 2006 and taught for the first time in Spring
2007. This is a required course for CSE majors, a
computer elective for EE majors, and a techni-
cal elective for other engineering programs. (See
details in Section 3.6)

Enrollment in the BS programs dropped
slightly from last year, down about 10% from 273
students to 244 students in the Electrical Engi-
neering (EE) and Computer Systems Engineering
(CSE) programs. The drop in CSE enroliments
seems to have hit a bottom in 2005/2006, as
enrollments in the first three years are all higher
than CSE senior enroliment. CSE enrollment is
now 38% of the total undergraduate EE/CSE
enrollment, up slightly from 36% last year. For
freshmen and sophomores enrollment is about
50% CSE and 50% EE. The number of EE and CSE
BS degrees awarded this year were 55 and 17, re-
spectively. (See details in Section 3.1 and enroll-
ment history in Section 6.2.)

Efforts to enhance the undergraduate
laboratories are successfully ongoing, with new
equipment, maintenance, and upgrades this year
at a total cost of $122,167.32. In both classrooms
and laboratories, emphasis is placed on design,
laboratory practice, and applications. Successful
ideas that were initiated in previous years, such
as the Teaching Workshop, the ECE Senior Proj-
ect Day, and the ECE Teaching Excellence Award,
continued this year. (See the Undergraduate
Programs section for more information.)

Undergraduate Student Awards

Students GREGG FISCHER, NAMAN Gup-
TA, PHILIP KiM, and KURT MATARESE were se-

lected by Senior Design faculty as recipients of
the 2007 PT. Hsu Award for the best overall ECE
senior design project.

Additionally, three other Senior Design
teams were honored for their efforts on ECE
Day with Best Presentation awards. These
teams consisted of RONALD HAYDUK, TIMOTHY
LOUGHRAN, STEPHEN SNYDER, and MARcCO
TAVERNINI; ILYA GRIBOV, ROBERT LEVY, KEVIN
MADER, and Jimmy NG; and GEORGE BISHOP,
PeTER DiB, BRANDI PITTA, and NOAM YEMINI.

1.3 Graduate Program

In 2006-2007, four PhD students were
awarded Dean’s Research Fellows (DRF) and ma-
triculated in ECE in Fall 2006. Three of these stu-
dents will be continuing their degree programs
and are making excellent progress in their pro-
grams. Ten new graduate students matriculated
in Fall 2006 with Graduate Teaching Fellowships
(GTF). Six of these GTFs have been offered Re-
search Assistantships for the Fall 2007 semester.
For the Fall 2007 semester, we have recruited
four new Dean’s Fellows (DF) and 13 new GTFs.

The BU Photonics Center continued the
Photonics Fellowship program funding photo-
nics graduate students in the sciences and en-
gineering. The program grew out of the belief
that greater interdisciplinary research and edu-
cation in photonics will require strong support
of doctoral students. The awards are divided
into two types: full-year Junior Assistantships
and two-semester Senior Assistantships. Three
ECE PhD students, I. EMRE OZKUMUR, KRis-
TINA DRiscoLL, and ANDREA ROSALES GARCIA
were recipients of Senior Student Awards. The
selection for these Awards is merit based, and
students were evaluated based on criteria that
included academic record, scores on standard-
ized tests, recommendation letters, publica-
tions, conference presentations, participation in
the Photonics Center community, and recom-
mendation of the graduate committee of the af-
filiated BU department. This cohort of students,
including seven others from AME, BME, Physics,
MFG, and Chemistry, will contribute to building
an interdisciplinary Photonics Community.

Graduate Student Awards

ECE graduate students made an excellent
showing in the 2007 Science and Engineering
Day. The “Center for Information and Systems
Engineering Award” was received by ASHRAF
AL Daoup for his poster “Secondary Pricing of
Spectrum in Cellular CDMA Networks” (Advi-
sor: MURAT ALANYALI). The “Center for Nano-
science and Nanobiotechnology Award” was
received by ASHWIN GOPINATH for his poster,
“Giant Field Enhancement and Plasmon Local-
ization in Two-dimensional Deterministic Ape-
riodic Arrays of Metal Nanoparticles” (Advisor:
LucA DAL NEGRO). The “Photonics Berman Fu-
ture of Light Award” was received by KRISTINA
DriscolL for her poster “Closing the terahertz
gap with lll-nitride based intersubband light
emitting devices.” (Advisor: ROBERTO PAIELLA)
In its third year, the “Electrical and Computer
Engineering Award” was shared by two students:
SHIHCHIN CHIU and YIRONG Pu for their pre-
sentation of the poster “DSP Implementation of
a Biomimetic Acoustic Localizing System.” (Ad-
visor: ALLYN HUBBARD)

Graduate student JoHN HENSON received
the 2006/2007 ECE Graduate Teaching Fellow of
the Year Award.

enson recelv
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1.4 Research

New research funding this year totaled
about $73M in awards for research, of which
$4.6M were awarded to ECE Principal Investiga-
tors (PI) and $2.7M were awarded to ECE faculty
members working as Co-Pl on projects outside
of the Department. Of the Pl awards, 33 were for
new research projects, while 14 awards were for
continuing projects. (See Section 5.4 for details
on research funding,)

During this year, research funding has sup-
ported 94 research assistant students who have
had the opportunity to expand their knowledge
from the classroom into cutting edge research.

This year, THEODORE MOUSTAKAS received
$320k in funding from the Department of Enegy
(DOE) for the confirmation of his project Blue/
UV LEDs for white lighting; $125k in funding
from NASA to continue to develop a deep UV
laser for identification of biological substances
during exploration of Mars; and $350k from the
DOE through a subcontract with the University
of Nevada, Las Vegas for Green LED research.

DaviD CASTANON and CLEM KARL re-
ceived funding from the DOD/Air Force in the
amount of $345k for a MURI award in conjunc
tion with the Center for Information and Sys-
tems Engineering (CISE) through a subcontract
with Ohio State University Research Founda-
tion relative to fusion and sensor management
for automatic target exploitation. CLEm KARL
received an award in the amount of $83k in con-
junction with CISE for a DOD/Air Force award to
develop a foundation for Automatic Target Rec
ognition. VENKATESH SALIGRAMA, in conjunc
tion with CISE, received a DOD/Navy award in
the amount of $76k for Network Sensor Systems
for Urban Target Recognition.

The NSF research center, Bernard M. Gor-
don Center for Subsurface Sensing and Imaging
Systems (CenSSIS), a multi-university collabora-
tive between Boston University, Northeastern
University, Rensselaer Polytechnic Institute, and
the University of Puerto Rico Mayagtiez, contin-
ued its seventh year with Research Thrust 1 led
by BAHAA SALEH and funded at $125k; Research
Thrust 2 led by DAviD CAsTANON and funded
at $292k; and the education program led by Mi-
CHAEL RUANE and funded at $59k.

ALLYN HuBBARD continued his research
regarding two Photonics Center projects that
contributed funding for REDOWL in theamount
of $465,878 and for Helmut in the amount of
$150k.

This year, the ECE faculty, academic staff,
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and graduate students published 68 research pa-
pers in archival journals, authored, co-authored
or edited 21 books or book chapters, gave 80
invited lectures, and made 121 conference con-
tributions (papers, abstracts, and presentations).
They have also filed 19 patents or patent disclo-
sures. (See Section 5.3 for a complete listing of
faculty publications.) The Department contin-
ued its Research Spotlight Seminar series this
year and three ECE faculty presented highlights
of their research.

1.5 Special Events
ECE Day 2007
Initiated i 1997,
ECE Day is a forum for
ECE seniors to present
their capstone projects
and graduate students
to present their research
posters. Held at the end
of the Spring semester,
ECE Day 2007 included
31 graduate
posters, 18 senior design
presentations, and one
senior thesis presenta-
tion attended by stu-
dents, faculty, alumni,
and industry representatives. (For more infor-
mation on ECE Day 2007 see Section 3.4.)

research

BARC 2007: Boston Area
ARChitecture Fifth Annual
Workshop

MARTIN HERBORDT and WEI QIN orga-
nized the workshop with sponsorship from In-
tel Corporation and Altera Corporation. Held
on January 26, 2007 in the Photonics Center
Building, BARC brought together more than 120
computer architecture experts from academia
and industry across New England and beyond.
The workshop was composed of numerous
informal oral and poster presentations, two in-
vited talks, and long discussion breaks ideally
suited to provide feedback opportunities to pre-
liminary studies and exposure to students close
to finishing.

Attendees hailed from institutions and in-
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dustry including Brown University, Harvard Uni-
versity, Massachusetts Institute of Technology,
University of Connecticut, University of Mas-
sachusetts Amherst, VMWare Inc, Advanced
Micro Devices Inc, Intel Corporation, and Het-
erogenous Computing, LLC.

FUDCon Boston 2007: Fedora
Users and Developers Conference

FUDCon is a conference/summit that fo-
cuses on the Fedora Project (a flavor of Linux)
and all things related. This includes infrastruc
ture issues, both technological and govermen-
tal/intermutual, development issues, commu-
nity issues, marketing issues and the state of the

200
2007/

ECE seniors present at ECE Day

project, among other topics. FUDCon Boston
2007 was sponsored by ECE (and other BU de-
partments), Google, Dell, Red Hat, KDE, and
Wiley and held in the Photonics Center Building
from January 2-4, 2007.

In contrast to previous conferences, FUD-
Con Boston 2007 was organized as a Bar Camp,
which is an “un-conference” where people
interested in a wide range of issues come to-
gether to teach and learn. Rather than having
scheduled speakers, sessions were pitched and
voted upon by the 150 attendees the morning
of the Bar Camp. Elected sessions were put on
a schedule and many small groups formed for
intense group learning. Ultimately, this format
encourages all attendees to teach, to talk, and
to participate. Following the Bar Camp portion
of the conference, a smaller “Hackfest” was held
for attendees to work on several Fedora projects
including packaging, quality assurance, infra-
structure, and Yum.



Faculty & Staff

2.1 Faculty

DAviD CAMPBELL
Professor & Provost
» Ph.D, Cambridge University, 1970
» General nonlinear phenomena and complex systems;

MURAT ALANYALI

Assistant Professor
» Ph.D, University of lllinois, Urbana- Champaign 1996
» Communication networks; performance analysis and

optimization; stochastic systems
» 2003 NSF CAREER Award
» 2004 Legacy Gift Award, College of Engineering
» Associate Editor, [EEE Control Systems Society Confer-

novel electronic materials, electron transport in semi-
conductor superlattices

» Fellow - American Physical Society, American Associa-

tion for the Advancement of Science

ence Editorial Board » Editor-in-Chief, Chaos; Editor, Physics Reports

JEFFREY CARRUTHERS
Associate Professor &
Associate Chair for Undergraduate Studies
» Ph.D, University of California, Berkeley, 1997
» Wireless infrared communications; broadband com-
munications; mobile and wireless networks
» 1999 NSF CAREER Award
» Senior Member, IEEE
» 2001 ECE Award for Excellence in Teaching

HATICE ALTUG
Assistant Professor
» Ph.D, Stanford University, 2006
» Nano-photonic devices and sensors; photonic switch-
es for communication and bio-sensing applications
» 2006 Best Research Paper, IEEE LEOS Conference

ENRICO BELLOTI
Associate Professor
» Ph.D, Georgia Institute of Technology, 1999
» Computational electronics; semiconductor materials
and device simulations; power electronics; parallel
computing
» 2005 NSF CAREER Award
» 2003 ONR Young Investigator Award

DAvID CASTARON
Professor
» Ph.D, Massachusetts Institute of Technology, 1976
» Stochastic control; estimation optimization; image
understanding and parallel computation
» Associate Director, CenSSIS; Co-Director, BU CISE
» |EEE Control Systems Society Distinguished Member
Award.
» 2007 ECE Teaching Award
» Associate Editor, Computational Optimization and
Applications; Past Associate Editor, IEEE Transactions
on Automatic Control

IRVING BiGIO
Professor
» Ph.D, University of Michigan, 1974
» Medical application of optics, lasers, and spec
troscopy; biophotonics; nonlinear optics; applied
spectroscopy; laser physics
» Fellow - Optical Society of America, American Society
for Lasers In Medicine and Surgery, American Institute
for Medical & Biological Engineering
» 2007 Faculty Service Award
» Los Alamos Inventor Awards, 1994, 1996, 1999

Luca DAL NeGrO
Assistant Professor
» Ph.D, University of Trento, 2003
» Optical amplification phenomena and laser physics;
optical spectroscopy of semiconductor nanostruc
tures; photonic crystals, anderson light localiza-
tion and aperiodic dielectrics; nanophotonics and
RICHARD BROWER plasmonics.
Professor » Dean'’s Catalyst Award, 2007
» Ph.D, University of California, 1969
» Molecular dynamics simulation for biomolecules;
lattics methods for QCD and statistical mechanics;
quantum field theory of strings and particles
» A.P.Sloan Research Fellow, SLAC and M.L.T, 1974-1976
» Past Managing Editor, International Journal of Compu-
tational Physics

AzzA FAHIM
Assistant Professor
» Ph.D,, Cairo University, 1984
» Electric machines; computations in electromagnetics

MajA BysTROM
Associate Professor
» Ph.D, Rensselaer Polytechnic Institute, 1997
» Source and channel coding; multi-media communica-

RoscoE GILES
Professor

- 1

tions; image processing
» 1999 NSF CAREER Award
» 2005 ECE Award for Excellence in Teaching
» 2001 Fulbright Award
Associate Editor, Signal Processing Letters

» Ph.D, Stanford University, 1975

» Advanced computer architectures; distributed and
parallel computing; computational science

» Cited as one of the “50 Most Important Blacks in
Research Science in 2004” by The Career Communica-

tions Group (CCG)
» A.Nico Haberman Award, CRA
» 1996 ENG Award for Excellence in Teaching

ece@bu



Faculty & Staff

"l MARTIN HERBORDT
Associate Professor
» Ph.D, University of Massachusetts, 1994
» Computer architecture; electronic design automa-
tion; communication switch design; computer vision
architecture; bioinformatics
» 1997 NSF CAREER Award
» 2004 Legacy Award, College of Engineering

MARK HORENSTEIN
Professor & Associate Dean for Graduate Studies
» Ph.D, Massachusetts Institute of Technology, 1978
» Applied electromagnetics; electrostatics; microelec-
tromechanical systems
» President, Electrostatics Society of America
» Editor-in-Chief, Journal of Electrostatics

ALLYN HUBBARD
Professor
» Ph.D, University of Wisconsin-Madison, 1977
» VLSl design using analog and digital techniques in
CMOS; neural net chips, smart sensor chips, and chips
with biological applications; models of the peripheral
auditory system
» 2002 College of Engineering Award for Excellence in
Teaching

PRAKASH ISHWAR
Assistant Professor
» Ph.D,, University of lllinois Urbana-Champaign, 2002
» Distributed and collaborative signal processing; multi-
terminal information theory; statistical modeling and
inference; image and video coding and processing;
multiresolution signal processing and optimization
with applications to sensor networks; multimedia-
over-wireless security.
» 2006 NSF CAREER Award
» 2007 Dean’s Catalyst Award

W. CLem KARL
Professor
» Ph.D, Massachusetts Institute of Technology, 1991
» Multidimensional and multiscale signal and image
processing and estimation, particularly applied to geo-
metrically and medically oriented problems
» 2000 ECE Award for Excellence in Teaching
» Past Associate Editor, Tomography & MRI, IEEE Trans-
actions on Image Processing; Past Assistant Editor,
Systems Control Newsletter

MaRrk KARPOVSKY
Professor
» Ph.D, Leningrad Electrotechnical Institute, 1967
» Design of secure cryptographic devices and smart
cards; routing in interconnection networks; design
and protection of cryptographic devices; fault-toler-
ant computing; error correcting codes; testing and
diagnosis of computer hardware
» Fellow, IEEE
» Past Associate Editor, Tomography and MR, IEEE
Transactions on Image Processing
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RONALD KNEPPER
Professor
» Ph.D, Carnegie Mellon University, 1969
» VLSl integrated circuit technology; SiGe BICMOS
device and circuit modeling; silicon CMOS & bipolar
devices; numerical device simulation; RF/analog IC
design
» Fellow, IEEE
» 1989 IBM Outstanding Innovation Award; 1988 IBM
Division Award; 1983 IBM Outstanding Technical
Achievement Award
» Past Editor, Solid State Electronics

JANUSZ KONRAD
Associate Professor
» Ph.D., McGill University, 1989
» Image/video processing and coding, stereoscopic
and 3-D imaging, visual sensor networks, multimedia
systems, M-D signal processing
» Senior Member, IEEE
» 20071 IEEE Signal Processing Magazine Award
» 2004-2005 EURASIP Image Communications Best
Paper Award
» 2007 Dean’s Catalyst Award
» Associate Technical Editor, IEEE Communications
Magazine; Associate Editor EURASIP Journal on Image
and Video Processing

ROBERT KOTIUGA
Associate Professor
» Ph.D, McGill University, 1985
» Electromagnetics; numerical methods for three-
dimensional vector field problems; Whitney forms
and the Finite Element Method; micromagnetics;
nanoscale magnetics; geometric inverse problems;
Topological aspects of magnetic scalar potentials;
helicity functionals; analysis of high performance
interconnects
» Member, Electromagnetics Academy
» 2007 Dean'’s Catalyst Award

MIN-CHANG LEE
Professor
» Ph.D, University of California, San Diego, 1977
» Radio communications; experimental plasma physics;
ionospheric plasma physics
» Past Associate Editor, AGUs Radio Science

Lev LEVITIN
Professor
» Ph.D., USSR Academy of Sciences, Gorky University,
1969
» Information theory; physics of communication and
computing; complex and organized systems; bioin-
formatics; quantum theory of measurement; reliable
communication and computing
» Life Fellow, I[EEE
» Member, International Academy of Informatization



THOMAS LITTLE
Professor & Associate Chair for Graduate Studies
» Ph.D, Syracuse University, 1991
» Mobile Ad Hoc Networks (MANETs); multimedia
computing; computer networking; software engineer-
ing; embedded sensor networks
» 1995 NSF CAREER Award
» 2007 Dean’s Catalyst Award
» Editorial Board Member, ACM/Springer Multimedia
Systems, Journal of Multimedia Tools and Applications

THEODORE MORSE
Professor
» Ph.D, Northwestern University, 1961
» Photonic material processing; optical fiber fabrication,
lasers, and sensors; high power double clad fiber lasers
» Fulbright Fellow, Germany

THEODORE MOUSTAKAS
Professor
» Ph.D, Columbia University, 1974
» Growth by MBE, MOCVD, HVPE and Gas-Cluster
lon Beam Deposition (GCIB); growth, fabrication and
characterization of optical devices (UV-LEDs, UV-LDs,
optical modulators, detectors), electronic devices
(high power diodes, transistors and thyristors) and
electromechanical devices (SiC/Ill-Nitride MEMS
sensors); lll-Nitride semiconductors (materials growth
and device fabrication)
» Fellow, American Physical Society, Electrochemical
Society
» 1998 ECE Award for Excellence in Teaching

S. HamibD NAwaB
Professor
» Ph.D, Massachusetts Institute of Technology, 1982
» Applied Signal Analysis (ASA), IPUS architecture for
ASA, neuronal behavior imaging, patient status signal
analysis, auditory scene analysis
» 2005 College of Engineering Service Award
» 1998 College of Engineering Award for Excellence in
Teaching
» 1993 Metcalf Award for Excellence in Teaching
» Fellow - American Institute for Medical & Biological
Engineering

WiLLIAM OLIVER
Associate Professor
» Ph.D, University of lllinois, 1973
» Radar studies of the upper atmosphere and iono-
sphere; modeling and simulation; global change in the
upper atmosphere
» Associate Director, BU Center for Space Physics

ROBERTO PAIELLA
Assistant Professor

»

»

Ph.D,, California Institute of Technology, 1998
Optical technologies for information processing;
photonic devices based on semiconductor quantum
structures, including group-Ill nitride quantum wells;
nanoscale photonic devices and circuits; ultrafast
optics

Vice Chair, IEEE Laser and Electro-Optics Society
(LEOS), New England Chapter

WEI QIN

Assistant Professor

Ph.D., Princeton University, 2004

Tools, methods and architectures for embedded
systems; synthesis and verification of programmable
processors; design languages for electronic systems
2006 ECE Award for Excellence in Teaching

TATYANA ROZINER
Associate Professor

»

»

Ph.D., Moscow Scientific Research Institute, 1975
Digital design; testing and diagnostics of computer
hardware; fault-tolerant computing

MICHAEL RUANE
Professor

Ph.D., Massachusetts Institute of Technology, 1980
Resonant cavity imaging system; micro-magnetics
modeling; optical systems; AFRL Loss Cone Imager
DSX Satellite

Senior Member, [EEE

2004 ASEE New England Section Outstanding Teacher
Award

1999 ECE Award for Excellence in Teaching

1991 College of Engineering Faculty Service Award

BAHAA E.A. SALEH
Professor & Chair

Ph.D., Johns Hopkins University, 1971

Quantum optics; nonlinear optics; image processing
Fellow, IEEE, Optical Society of America, John Simon
Guggenheim Foundation

2006 Kuwait Prize

2004 BACUS Award

1999 OSA Beller Award

Deputy Director, Center for Subsurface Imaging and
Imaging Systems (CenSSIS)

Past Editor-in-Chief, Journal of the Optical Society of
America: Optics, Image Science and Vision

VENKATESH SALIGRAMA
Associate Professor

Ph.D., Massachusetts Institute of Technology, 1997
Information and control theory; statistical signal
processing; applications to sensor networks

2005 NSF CAREER Award

2003 ONR Presidential Early Career Award

2002 ONR Young Investigator Award
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JOSHUA SEMETER
Assistant Professor

Ph.D,, Boston University, 1997

lonospheric and space plasma physics; spectroscopy
of atmospheric airglow and the aurora borealis; image
processing; radar systems and radar signal processing
2004 SRI Presidential Achievement Award

2000 Prize Lecture, NSF Cedar Workshop

Associate Editor, Journal of Geophysical Research
2006 NSF CAREER Award

ALEXANDER SERGIENKO
Professor

Ph.D., Moscow State University, 1987

Correlation spectroscopy, field optical microscopy
and spectroscopy of semiconductor materials and
devices; quantum communications; remote laser sens-
ing; laser physics; nonlinear optics; quantum optics,
including quantum radiometry and metrology

1999 NSF CAREER Award

Fellow, Optical Society of America

2001 ECE Award for Excellence in Teaching

MASOUD SHARIF
Assistant Professor

Ph.D,, California Institute of Technology, 2005
Wireless multiuser networks, and communications
and information theory

2006 Wilts Prize for the best PhD thesis in Electrical
Engineering at Caltech

2007 Dean'’s Catalyst Award

THOMAS SKINNER
Associate Professor

Ph.D., Boston University, 1982

Microprocessors; computer networks; operating
systems; distributed systems

2003 Microsoft Most Valuable Professional Award
1997 College of Engineering Award for Excellence in
Teaching

DAVID STAROBINSKI
Associate Professor

Ph.D.,, Technion, Israel Institute of Technology, 1999
Wireless and sensor networks; QOS and traffic engi-
neering; networks performance evaluation

2004 Department of Energy Early Career Award
2002 NSF CAREER Award

ANNA SWAN
Associate Professor

Ph.D.,, Boston University, 1993

Development of nanoscale optical self-interference
microscopy; optical properties of carbon nanotubes
Senior Member, [EEE

ALEXANDER TAUBIN
Associate Professor

Ph.D.,, Electrotechnical University of St. Petersburg,
1981

Asynchronous circuit, logic design; computer archi-
tecture; CAD; attack resistant hardware

Senior Member, [EEE

MALVIN TEICH
Professor

»

»

Y

Ph.D., Cornell University, 1966

Quantum optics and imaging; photonics; fractal
stochastic processes; information transmission in
biological sensory systems

Fellow, IEEE, American Physical Society, Acoustical
Society of America, American Association for the
Advancement of Science, John Simon Guggenheim
Foundation, Optical Society of America

1997 IEEE Morris E. Leeds Award, 1992 Palacky
University Memorial Gold Medal, 1969 IEEE Browder J.
Thompson Memorial Prize

Editorial Advisor, Photonics and Physical Electronics,
Physics Today

TomMmAso ToFFoLI
Associate Professor

»

»

Ph.D., University of Michigan, 1977

Fundamental connections between physics and
computation; fine-grained modeling of physics-like
systems technology (cellular automata machines)
and methodology (programmable matter); personal
knowledge structuring

Senior Member, IEEE

Member, Editorial Board Complex Systems; The
Interjournal (on-line)

ARI TRACHTENBERG
Associate Professor

Ph.D., University of lllinois, Urbana-Champaign, 2000
Error correcting codes; data synchronization (espe-
cially for PDAs and mobile networks); sensor-based
location detection; algorithms

2002 NSF CAREER Award

2003 ECE Award for Excellence in Teaching

Senior Member, [EEE

Seuim UNLD
Professor

Ph.D.,, University of lllinois, Urbana-Champaign, 1992
Near-field optical microscopy and spectroscopy of
semiconductor materials and devices; design, process-
ing, characterization and simulation of semiconductor
optoelectronic devices; nanoscale imaging of biologi-
cal samples, biosensors

2005 IEEE Lasers and Electro-Optics Society (LEOS)
Distinguished Lecturer

1996 NSF CAREER Award

1996 ONR Young Investigator Award

2002 ECE Award for Excellence in Teaching

Fellow, IEEE

Associate Editor, IEEE Journal of Quantum Electronics
2006 College of Engineering Service Award

2007 Dean'’s Catalyst Award

2007 ARCNN Distinguished Lecturer



Research Faculty

FLoYD HUMPHREY
Research Professor
» Ph.D, California Institute of Technology, 1956
» Computer simulations of magnetic materials and stor-
age devices; magnetic sensors
» Life Fellow, I[EEE
» |EEE - 100th Anniversary Gold Medal for Service
» 1998 Magnetics Society Achievement Award
»  Millenium Medal

Affiliated Faculty

JOHN BAILLEUL
Professor & Chair, Aerospace and Mechanical Engineering
» Ph.D, Harvard University, 1975
» Robotics; control of mechanical systems; mathemati-
cal system theory
» |EEE Fellow
» Elected 40th President of IEEE
» Distinguished Member, IEEE Control
»  Systems Society
» Director, Boston University Center for
» Control and Dynamics of Smart Structures

CHRISTOS CASSANDRAS
Professor, Manufacturing Engineering
» Ph.D, Harvard University, 1982
» Analysis and control of discrete event dynamic
systems; stochastic control and optimization; dynamic
control of computer and communication networks
» |EEE Fellow, 1991 Lilly Fellow
» |EEE Control Systems Society Board of Governors
» Editor-in-Chief, IEEE Transactions on Autonomic
Control

SUPRIYA CHAKRABARTI

Professor, Astronomy
» Ph.D, University of California, Berkeley, 1982
» Space experimentation; ultraviolet spectroscopy
» Director, Center for Space Physics

SOLOMON EISENBERG
Professor & Associate Dean for Undergraduate Programs
» Sc.D, Massachusetts Institute of Technology, 1983
» Electrically mediated phenomena in tissues and
biopolymers
» 1987 NSF Presidential Young Investigator
» 1990 Metcalf Award for Excellence in Teaching

Fei Luo
Research Associate Professor
» Ph.D, Chongging University, 1991
» Distributed fiber optic sensors and systems; optical
fiber grating sensors; interferometric sensors

FAROUK EL-BAZ
Research Professor and Director, Center for Remote Sensing
» Ph.D, 1964 University of Missouri
» Remote sensing with emphasis on arid lands; surface
features of solar system planets as part of comparative
planetology
» Key member of the Apollo lunar exploration team
» Member, U.S. National Academy of Engineering

THEODORE FRITZ
Professor, Astronomy
» Ph.D,, University of lowa, 1967
» Space plasma and magnetospheric physics; magneto
sphere-ionosphere coupling; substorms; charged
particles and compositions; rocket and satellite experi-
ments

BENNETT GOLDBERG
Professor & Chair, Physics
» Ph.D, Brown University, 1987
» Room- and low-temperature, near-field microscopy
of semiconductors and biological systems; magneto-
optics and magneto-transport of two- and one-
dimensional electron fields
» Alfred P. Sloan Fellow
» NSF Presidential Young Investigator

MICHAEL MENDILLO
Professor, Astronomy
» Ph.D, Boston University, 1971
»  Low-light level optical instrumentation; signal process-
ing in space physics; planetary atmospheres; GPS
satellite communications; space plasmas in the solar
system
» Fellow, American Geophysical Union

JEROME MERTZ
Associate Professor, Biomedical Engineering
» Ph.D, Université Paris VI & University of California,
1991
» Development and applications of novel optical mi-
croscopy techniques for biological imaging
» 2002 Aimé-Cotton Prize, French Physical Society
» 2001 Fabry-de-Gramont Prize, French Optical Society
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ERIC SCHWARTZ
Professor, Cognitive & Neural Systems
» Ph.D,, Columbia University, 1973
» Computational neural science; machine vision; neural
anatomy; neural modeling

PETER O’CONNOR
Research Associate Professor, Mass Spectrometry Research
» Ph.D, Cornell University, 1995
» Mass spectrometry instrumentation and applications
» Assistant Director, Mass Spectrometry Resource,
Boston University School of Medicine

WILLIAM SKOCPOL
Professor, Physics
» Ph.D, Harvard University, 1974
» Nanofabrication; device processing; transport experi-
ments in materials

IOANNIS PASCHALIDIS
Associate Professor, Manufacturing Engineering
» Ph.D, MIT, 1996
» Design, performance analysis, and control of com-
munication and sensor networks and manufacturing
systems, supply chains, and distribution systems; com-
putational biology; Queueing theory and stochastic
systems
» NSF CAREER Award, 2000

Emeritus Faculty

RICHARD VIDALE
Professor Emeritus
» Ph.D, University of Wisconsin-Madison, 1964
» Modeling and simulation, software engineering

JOHN BRACKETT
Professor Emeritus
» Ph.D, Purdue University, 1963
» Software engineering; software requirements defini-
tion; object-oriented testing; rapid prototyping of
embedded systems

MOE WASSERMAN
Professor Emeritus
» Ph.D, University of Michigan, 1955
»  Semiconductor processing, electronic circuits

THomAs KINCAID
Faculty Emeritus
» Ph.D, Massachusetts Institute of Technology, 1965
» Signal and image processing; neurodynamics; non-
destructive testing

DAVID PERREAULT
Professor Emeritus
» Ph.D, Purdue University, 1968
» Nonlinear networks; computer-aided design; micro-
processors; distributed digital networks

Murat Alanyali Thomas Little Enrico Bellotti Selim Unli
Enrico Bellotti Venkatesh Saligrama Venkatesh Saligrama
Maja Bystrom Joshua Semeter

Jeffrey Carruthers Alexander Sergienko

Solomon Eisenberg David Starobinski

Bennett Goldberg Ari Trachtenberg

Martin Herbordt Selim Unlii Venkatesh Saligrama
Prakash Ishwar
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John Bailleiul Ronald Knepper
Christos Cassandras Lev Levitin Malvin Teich
Floyd Humphrey BELEEREE)

Mark Karpovsky Malvin Teich

Selim Unlu
Irving Bigio

Irving Bigio Alexander Sergienko
Bahaa Saleh Malvin Teich Michael Mendillo

David Campbell Malvin Teich Theodore Moustakas

Theodore Moustakas

Mark Horenstein

Irving Bigio Hamid Nawab

Malvin Teich

2.2 Adjunct Facuity

The ECE Department looks outside the department and university
for individuals to teach a few specific courses, as the need arises. These indi-
viduals bring a vast amount of engineering expertise, in both academic and
industrial capacities, to the classroom. The following is a list of people who
have helped the Department meet its teaching needs over the past year.

JOHN BRACKETT
SC518 (Spring 2007)
» PhD, Purdue University, 1963

ALAN PisANO

SC463 (Fall 2006) & SC402 (Spring 2007)
» PhD, Northeastern University, 1974

VLADIMIR KLEPTSYN

SC578 (Fall 2006) & SC410 (Summer 2007)
» PhD, Moscow Lomonosov's Institute of Fine Chemical Technology, 1983

A Senior Project in the development stages

ece@bu
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2.3 Research Staff

NAME TITLE ADVISOR
Bergstein, David Research Associate Unlit
Bertazzi, Francesco Research Assistant Bellotti
Bhattacharyya, Anirban Research Associate Moustakas
Bonato, Cristian Research Assistant Sergienko
Calabu, Jasper * Research Assistant Moustakas
Chivas, Robert Research Associate Morse
Cohen, Reuven * Research Associate Starobinski
Dimakis, Emmanouil Research Associate Moustakas
Feng, Ning-Ning Research Associate Dal Negro
Jaspan, Martin Senior Research Associate Sergienko
Kotov, Valeri Research Assistant Professor Campbell
Marquez Cruz, Violeta * Research Assistant Morse
Minaeva, Olga Research Assistant Sergienko
Nasr, Magued Research Associate Teich/Saleh
Nikiforov, Alexey Research Associate Moustakas
Qin, Xiangping * Research Associate Starobinski
Redjdal, Makhlouf * Research Associate Semeter
Shubochkin, Roman Research Associate Morse
Thomidis, Christos Research Assistant Moustakas
Van Court, Thomas * Research Associate Herbordt
Wong, Wai-Yan Research Assistant Teich

* Completed appointment during 2006/2007

2.4 Administrative and Technical Staff

ADMINISTRATIVE STAFF TECHNICAL STAFF

Rennie, Wayne Director Bardin, Jim Systems Analyst/Administrator |

Nabiel, Hemayat* Assistant Director Berkovitch, Dan Systems Analyst/Administrator |
Marchioni, Carly Academic Programs Manager France, Ryan*/open MBE Laboratory Manager

Ryan, Gordon Publications, New Media, and Promotions Administrator | Klepstyn, Vladimir Electronic/Circuits Laboratory Manager

Santore, Catherine®  Communications Manager*

Goebel, James Manager, Technology & Systems
Caine, Aaron* Manager, Technology & Systems*
Jordan, Elbert Financial Administrator

Mclaughlin, Mark*  Financial Administrator®

Delakas, David Grants Administrator
Perez, Alfredo* Grants Administrator*
Open Senior Programs Coordinator

*Resigned during 2006/2007
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3.1 Academic Programs

The ECE Department continues to pride itself on developing a strong
laboratory curriculum to accompany our classroom teaching for under-
graduates. We continue to have excellent teaching labs with up-to-date
equipment. Undergraduates are encouraged to become involved with
research and development efforts in faculty labs through UROP (Under-
graduate Research Opportunity Program), work study, or student employ-
ment. Engineering is an applied science, and we believe it is important to
start applying what is learned in the classroom as soon as possible.

We continued improving our undergraduate programs this year. This
process includes student surveys, student feedback forums, faculty review
of courses and outcomes, and implementation of curriculum changes
aimed at improving program outcomes.

The capstone design project provides our graduating seniors with
real engineering experience and the student projects have continued to
be outstanding, with several projects receiving awards. (See page 20 for
more details).

Teaching Workshops

The ECE tradition of holding teaching workshops every semester
continued this year. Now a requirement (as course SC850) for all new
graduate teaching fellows in the College of Engineering, six one-hour
workshops were held each semester. These workshops included panel and
solo discussions as well as role-playing scenarios on teaching methodology,
presentation techniques, pedagogy, and ethics.

Enroliment and Degrees Awarded

FALL 2006 ENROLLMENT

Electrical
Freshmen* 27
Sophomores* 18
Juniors 44
Seniors 62
Total 151

*Note: ENG Students are not required to declare their major until their Junior year.

Undergraduate
Programs

Professor David Castafion (below, right) was the winner of
the 2007 ECE Award for Excellence in Teaching. He received the
award for his successful launch of the course “SC 381 Probabil-
ity Theory in ECE”, tying probability theory with applications in
electrical and computer engineering and integrating better with
subsequent ECE courses, and for his long history of involvement in
curriculum development, including development of SC330, SC505
and many other courses. Student reviews of Prof. Castafion found
him to be enthusiastic, knowledgeable, accessible and responsive.

The ECE Department instituted this award during the 1997-
98 academic year to recognize innovation and excellence in teach-
ing in the department. The award, based on nominations from
College students, faculty, and staff, carries with it a $1,000 prize
to be used towards instructional activities. A committee of ECE
professors and students evaluated the nominees, using teaching
statements, classroom material, and student comments. The 2007
ECE Teaching Award Committee, chaired by Professor Carruthers
(left), recommended this award.

Computer Systems Total
47
44
73
80

244

Electrical Engineering 55 Summa Cum Laude 6

Computer Systems Engineering 17 Magna Cum Laude 10

Total 72 Cum Laude 9
Total 25
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3.2 Instructional Laboratories
Control Systems Laboratory

This laboratory houses four ECP model 220 Industrial Plant Emulators
for studying the control of practical systems. These systems consist of an
electromechanical apparatus including an adjustable mechanical mecha-
nism (plant) with actuators and sensors. Various types of controllers (e.g.
PID, State- Feedback, LQR) can be designed and implemented in either
continuous or discrete time formulations using a DSP-based real-time con-
troller with a Windows XP graphical interface. Non-ideal conditions that
are often present in real-world applications can be studied. Integrated with
the systems are MATLAB and SIMULINK design tools, which can be used
to design control systems that can then be implemented in the hardware.
Analytical models of both the “plant” and the “controller” can be validated
with actual hardware responses. Pisaro

Electronics Laboratory

The Electronics Laboratory has 30 stations, each equipped with a
PC, GPIB-controlled Agilent test instruments and National Instruments
ELVIS development stations linked by LabVIEW. Sixteen stations have
new LeCroy digital scopes. New Agilent MSO mixed signal oscilloscopes
are were added in summer 2006. This facility supports introductory ECE
courses in circuits and electronics with, modern industry-standard equip-
ment and software. The lab also supports more advanced experiments
in signals and systems, communications, electromagnetics, and photonics.
Senior Design and project students use the lab on an open basis, and fresh-
man EK131/132 modules are held here. A small parts window sells common
discrete components. OrCAD software including PSpice supports circuit
simulations, schematic capture and PCB layout. Nawab, Carruthers, Fahim,
Horenstein, Knepper, Kotiuga, Lee, Oliver;, Roziner, Ruane, Sergienko

High Performance Computing Laboratory

The High Performance Computing Laboratory was created with sup-
port from the National Science Foundation (NSF) in order to support the
development of undergraduate courses in parallel and high performance
computing. The courses offered at Boston University serve as a national
model for computational science education. The lab features a network of
multimedia graphics workstations linked at high speed to the supercom-

Expenditures for Instructional Laboratories 2006-2007

Undergraduate Programs

puters at the Center for Computational Science and the Scientific Com-
puting and Visualization Lab. Grles, Brower

High Tech Tools and Toys Laboratory

HTTTL s the instructional laboratory associated with Boston Univer-
sity's NSF-funded Engineering Research Center for Subsurface Sensing and
Imaging Systems (CenSSIS). The laboratory houses a variety of PC-based
imaging camera systems, machine vision systems and acoustic imaging
systems. Software for imaging includes MATLAB, Image Processing Tool-
box, Image Builder, ENVI and LabVIEW. The HTTTL supports freshman
EK131/132 modules in imaging and subsurface imaging, senior design cap-
stone projects in imaging, and experiments in senior level electives related
to imaging. The lab also hosts summer research through UROP, REU, RET
and High School Honors programs. Some undergraduates are supported
during the academic year to work on improving stations in the HTTTL.
Ruane

Microprocessor and PC Laboratory

This lab features instruction in the programming and interfacing of
microcomputers and digital controllers. Higher-level courses emphasize
the design of systems using microprocessors. Various simulators, and anal-
ysis packages are available. 7o/fo/; Giles, Skinner;, Taubin

Senior Project Laboratory

This lab supports our senior design teams, serving real-world custom-
ers such as NASA, Analog Devices, Boston public schools, social service
agencies, artists, and small businesses, as well as faculty and staff through-
out the University. Each team has twenty-four hour access to a permanent
bench setup with a networked Pentium PC, benchtop GPIB-based HP test
equipment, and software for schematic design, simulation, and PCB lay-
out. Electronics and shop support is provided. Shared tools include high
speed scopes, logic analyzers, spectrum analyzers, E-prom, PLA and FPGA
burners, and various compilers and crosscompilers for DSP and micro-
controller development. Software from MSDNAA is available for all teams.
Ruane, Knepper, Pisano

Microprocessor Lab and Software Engineering Lab Lab kits, workstation upgrades, lab supplies, etc. $62,802.95
VLSI Lab and Signals/Networks Lab Software licenses, memory upgrades, etc. $14,927.72
Electronics Lab Lab kites, electronics kits, waveform generators, breadboards, etc. $19,533.83
Senior Deisgn Lab Workstations, project supplies, gifts for senior design awards, etc. $5,742.39
Other General infrastructure upgrades, wirless access, supplies, etc. $19,160.43
Total $122,167.32
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3.3 Undergraduate Courses

EK131 Intro to Engineering

EK307 Electric Circuit Theory
EK317 Circuit Theory |

EK318 Circuit Theory Il

EK440 Intro to Electronic Systems
EK501 Math Methods |

SC327 Intro to Software Engineering
SC311 Intro to Logic Design

SC312 Computer Organization
SC330 Applied Algorithms

SC381 Probability Theory in ECE
SC401 Signals and Systems

SC402 Control Systems

SC410 Intro to Electronics

SC412 Analog Electronics

SC415 Communication Systems
SC416 Intro to Digital Signal Processing
SC440 Intro to Operating Systems
SC441 Intro to Computer Networks
SC447 Software Design

SC450 Microprocessors

SC455 Electromagnetic Systems |
SC456 Electromagnetic Systems I

Lee
Horenstein
Toffoli
Ruane
Fahim

Fahim

Oliver

Kotiuga

Qin
Karpovsky
Taubin

Brower

Castanon

Karl

Sergienko
Lee
Lee

Knepper

Carruthers
Ishwar
Skinner
Starobinski
Skinner

Giles

Semeter

Giles
Morse

Konrad

Fahim
Oliver
Carruthers

Fahim

Kotiuga

Horenstein

Trachtenberg

Ruane Freedman
Karpovsky

Herbordt

Trachtenberg

Castanon

Bystrom Carruthers
Pisano

Lee Klepstyn

Sergienko
Sharif
Konrad
Skinner
Alanyali
Skinner
Toffoli
Giles

Lee

Lee
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Undergraduate Programs

3.4 €ECE Day Senior Projects

All ECE seniors complete a team-based, two semester capstone se-
nior design project. Teams must design and prototype a product, elec
tronic device, or software system for real-life customers, who are drawn
from industry, small businesses, community groups, and faculty and staff.
Students learn design methods, project management, team dynamics,
communication skills, and legal and ethical standards for design. A sub-
stantial first-deliverable milestone and oral presentation complete the first
semester.

The second semester is spent in the Senior Project Laboratory. Stu-
dents must make presentations to their customer, write inter- and intra-
office memos, design their project to meet customer specifications, man-
age the project budget, and deliver their working prototype, including a
detailed instruction manual. Project records are maintained in personal
design logbooks. Teams have 24/7 access to their dedicated, fully-equipped
laboratory bench, and can use professional CAD and prototyping tools
for circuits, embedded systems, and software development. The year cul-
minates in student project presentations on ECE Day to faculty, industry

LY

m, Gregg Fischer, and

annual report

representatives, and fellow students. On May 4, 2007, 18 teams and one
B.S. Honors Thesis student presented their projects across two parallel
sessions. Best presentation awards for each session were presented at a
luncheon for faculty, customers, and seniors.

2007 P.T. Hsu Award

For their successful, working FPGA-based engine control module
that went beyond the original customer specifications and their admirable
team dynamics, Simon Au, Tina Chu, Eddie Lau, and Richard Yu of Team
Designex received the 2006 PT. Hsu Award.

Since 1982, ECE has honored Professor PT. Hsu by acknowledging the
best overall ECE capstone design project with the PT. Hsu Award. A faculty
committee considers degree of success, difficulty, scope, creativity, cost,
project communications, and team effectiveness.

Notable Senior Projects 2006-2007

Wireless Greenhouse Sensing System

Good soil is the key to high-quality plants. Coupled with the scale
of modern agriculture, successful growing requires the implementation of
sophisticated technologies in order to maintain and expand operations.
Inefficient and wasteful methods of soil monitoring and plant mainte-
nance commonly develop into dramatic time and cost expenditures for
growers.

With this dilemma in mind, the Wi-Green team developed a system
that offers a cost-effective and easy-to-use alternative to currently expen-
sive and impractical soil monitoring techniques. Their solution imple-
ments a wireless mesh network of sensor nodes allowing for easy, fast, and
remote monitoring of soil conditions, including moisture, temperature
and relative humidity.

To tie the system together, a user-friendly graphical interface displays
current soil conditions at each node, illustrates trends in plant conditions,
and alerts the user when emergency conditions occur, enabling growers
to easily track problem areas and resolve specific soil issues with pin-point
accuracy.

“This system solves grower needs by efficiently monitoring plant con-
ditions and targeting plants in need of care,” said Wi-Green team member
Gregg Fischer. “As a result, users can save time, energy, water and plant
replacement costs.”

The Wi-Green system is inherently expandable, with each node cost-
ing approximately $110. In the future, however, drops in materials costs
combined with technology refinements, could potentially reduce the
price-per-node to between $10 - $20, broadening the potential user base
tremendously.



Esplanade Runner

Esplanade Runner is a system that enables a mobile platform to
navigate a route defined using Google maps while avoiding obstacles in
its path without human intervention. The system consists of a PDA for
high-level navigation algorithms, a microcontroller for real-time obstacle
avoidance and intra-component communication, a handheld GPS unit for
positional data, and a compass for directional information.

The $2000 system has a potential impact in both military and com-
mercial applications. Military needs for autonomous vehicles and self-
guided navigation are rising at a rapid pace due to an growing emphasis
on streamlining operations and increasing safety. In the commercial sector,
there is an exploding market for this technology in guiding road vehicles
through smart cruise control and automated parallel parking.

“The basic motivation is the same [for both sectors],
member, Jimmy Ng. “Create technology to replace human tasks that are
trivial, mundane, or dangerous.”

”

said team

System Building Blocks

LEGO's for grown ups. That's how Team 1 envisioned the system
building blocks. A single block does little, but combine several and the
system comes to life. The customer for this project sought a system of six
blocks that could perform separate functions individually but also work
together when combined.

Each block has a task it must perform: one receives digital audio and
feeds it to the system; another cycles the system power depending on the
presence of people; an LED block converts the audio signal to five visual
bands; a speaker block plays back the music; a power block supplies en-
ergy; and a connector block acts as a pass through for power and data.

The key to the system is the ability to connect the blocks in any
fashioon. Male and female power and data connectors on each wall of
the blocks allows any two blocks to connect to each other regardless of
orientation.

Team 1 Blir

tho ECE DAy Roct Procont
o the ECE Day Best Present

Award from Prof. Ala ughran,

Stephen Snyder, and Marco Tavernini

Urban UClimate

In response to increasing global environmental concern, this project
aims to aid in the tracking of harmful pollutants. The urban microclimate
monitor tracks certain airborne elements at any Ethernet-equipped loca-
tion exposed to sunlight. The monitoring factors include temperature,
humidity, pressure, carbon monoxide, and ozone. Once data is collected
from the environment via sensors it is sent to the microprocessor module
wqcccccecchere it is processed. Both of these modules are powered by
photovoltaic cells and a rechargeable Ni-Cad battery. The data is then sent
over Ethernet to a server. Once on the server, the voltages produced from
the operating circuits are converted to levels of each environmental factor
and stored in a MySQL database. The user can view the data and analyze
trends using a web-based interface.

Team 18 Space Mor

ECE Day Bes

C

presentation Awara
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3.5 Student Activities

The ECE Department supports two active undergraduate student
groups, an IEEE Student Section and the Eta Kappa Nu honor society.
These groups held a number of successful events this past year, ranging
from lectures and panel presentations to social events for members to
educational service activities. Highlights for 2006-2007 are detailed below.

» The IEEE student branch hosted a seminar by Randy Fayan, a soft-
ware engineer at Avid Technology. He discussed the technology be-
hind Avid's industry-leading and award-winning professional video
finishing software.

» Eta Kappa Nu instituted a weekly tutoring session in the Ingalls En-
gineering Resource Center every Wednesday evening. The tutors are
juniors and seniors in EE or CSE, and the subjects covered most fre-
quently were multivariate calculus and electric circuits.

annual report
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3.6 Continual Program Improvement

Improvement cycles for our undergraduate programs continued dur-
ing AY 2006/07. The highlights this year were:

1. The software course sequence for Computer Systems Engineering ma-
jors was revised and a new course developed. The software sequence for
CSE majors is now

» EK 127 Introduction to Engineering Computation (revised from
EK126)

» EC 327 Introduction to Software Engineering (new; replaces CS112)

» EC 330 Applied Algorithms for Engineers

EC 327 Introduction to Software Engineering is a new course which was
taught for the first time in Spring 2007 semester. The instructor was the
course developer, Prof. Trachtenberg. It serves the unique needs of CSE
majors who have had an introduction to programming in EK 127 in the
MATLAB language. The course serves the following functions: (a) strength-
en students proficiency in debugging, optimization, software design, (b)
introduce C++ and object-oriented programming (c) introduce memory
allocation, file input/output, and data structures concepts (d) introduce
industry-standard programming development tools. The course replaces
CS 112 in the CSE curriculum. For EE majors, the course is one of three
computer electives and can also be used as a technical elective.

2. Our course assessment and teaching evaluations (completed by all stu-
dents at the end of every course) switched from a paper-based system to
a completely online mechanism for the first time. This provides for a faster
response to the instructor, allowing the instructor to incorporate student
feedback into future course offerings more quickly than was previously
possible. In addition, it provides all students an opportunity to provide
feedback to the instructor, rather than only those who are attending lec-
ture on the day the evaluations were done in class.

3. The laboratory component of EK307 Electric Circuit Theory was com-
pletely redesigned for the first time in more than a decade. The new labs
emphasize circuit design: the students are presented with an engineering
problem to solve, but are not told how to solve the problem. The nine labs
are timed so that students can apply the theory and problem solving tech-
niques they are learning in the lectures to the design problems presented
in the laboratory.

4. A systematic review of our pre-requisites of each course was under-
taken by the Department Undergraduate Committee. The result was an
improved, simplified, and more rational set of pre-requisites for the follow-
ing seven courses (approved by faculty vote in April 2007): EK307, EC330,
EC381, EC440, EC447, EC504, and EC563.

5. The department has decided to renumbered all of its courses from SC
to EC, reflecting the change in name of our department from “Systems and
Computer” to “Electrical and Computer” some years ago. The change is in
effect as of the Fall 2007 semester.

6. Student surveys were conducted to collect and analyze data on student
perceptions of how well our programs are achieving their outcomes.



4.1 Course and Program
Development

The ECE Department continues to refine the graduate curriculum,
with several new courses developed and offered during 2006-2007. In ad-
dition, several courses that were developed as special topics in 2005-2006
were approved to become part of the regular curriculum and were as-
signed course numbers.

In Spring 2007, four new courses were offered: SC700 Randomized
Network Algorithms by Prof. Starobinski, BE700/SC700 Advanced Optical
Microscopy and Biological Imaging by Professor Mertz, SC700 Semicon-
ductor Quantum Structures and Photonic Devices, by Prof. Paiella, and
SC500 Introduction to Information Theory by Prof. Ishwar.

During the year, several courses that were originally developed as
special topics (SC500 and SC700) were given course numbers and entered
into the course inventory:

» SC544/MN544 Networking the Physical World (Fall 06)
» SC569 Intro to Subsurface Imaging (phase in: Fall 06)

» SC591 Photonics Lab | (Phase in date: Fall 06)

» SC707 Radar Remote Sensing (Spring 07)

The ECE Graduate Committee also recommended a revision of the
MS Project guidelines and piloted these revisions in the Spring of 2007.
These changes include the adoption of a reader of all MS projects, the use
of a standard template for the final MS Project document, and encourage-
ment for more rigorous assessment for grade assignment. The MS Projects
were presented in a poster format in this first iteration.

The course SC915 Computer Systems Engineering Project was pro-
posed and approved as an alternative to the MS capstone individual
project. This course will be taught in
Spring 2008.

In addition to adding courses to
the curriculum, the course designa-
tions for all ECE courses were changed
from SC to EC. This change was made
to reflect the shift in the depart-
ment’s programs over the years from
Systems and Computer Engineering
to Electrical and Computer Engineer-
ing. The change will take place begin-
ning in the Fall 2007 semester.

err rch in the

Lightwave Technology Laboratory.
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4.2 Graduate Student Recruitment

Four PhD students were awarded Dean’s Research Fellows (DRF) and
matriculated in Fall 2006. Three of these students will be continuing their
degree programs and are making excellent progress. Ten new graduate stu-
dents matriculated in Fall 2006 with Graduate Teaching Fellowships (GTF);
six of these students were offered Research Assistantships (RA) for the
Fall 2007 semester. We also recruited four new Dean’s Fellows and 13 new
GTFs for the Fall 2007 semester.

We received 689 applications for the Fall 2007 semester, up from 614
in Fall 2006, and up from 557 in Fall 2005 (an 11% increase from 2006).
There was a total of 357 admits, with 294 MS admits (124 of these applied
for the post-BS PhD program), 40 post-BS PhD admits, and 23 post-MS
PhD admits. This is in comparison to Fall 2006, which had a total of 324
admits, with 265 MS admits (116 of these applied for the post-BS PhD), 39
post-BS PhD admits, and 20 post-MS PhD admits.

As can be seen from these numbers, the admissions process con-
tinues to attract a greater number of applicants (11% over Fall 2006) with
more selectivity especially at the PhD level (corresponding 6% increase in
PhD Admits). The department requirement that PhD applicants have a
clear path to ongoing financial aid continues to moderate the number of
PhD admits. In Fall 2004, there were a total of 274 PhD admits, compared
with a total of 64 in Fall 2005, 59 in Fall 2006, and 63 in Fall 2007.

In Fall 2006 ECE held a single open house event, resuming from sev-
eral years of two events. A total of 17 applicants attended; six of whom
were non-local. Ultimately 13 of the attendees received an offer for finan-
cial aid.
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4.3 PhD Graduate Student Progress

The number of PhD graduates per year is an important measure of
the strength of the graduate programs. In prior years we saw the results of
the procedural improvements to keep the progress of the PhD students
on track. Our requirement that students must pass the PhD prospectus
within two years of PhD candidacy was intended to guide the students
to identify dissertation topics, focus on their research, and reach their
degrees in a timely manner. The chart below shows the number of PhD
students achieving candidacy, completing prospectus defense, and gradu-
ating over the last four academic years. The number of PhD graduates has
held constant from the prior year, showing promise to achieving our goal
of 20 per year.

Graduate Programs

4.4 Colloquia and Seminars

The ECE Colloquium Series and the Research Spotlight Series (RSS)
continued for another successful year. Prominent speakers from both
inside and outside the University gave research talks on current issues.
Graduate students continued to attend and contribute to both the Col-
loquium Series and RSS.

A list of speakers for the academic year for these seminar series is
given in section 4.9.

Graduate Student Progress
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4.5 New Matriculants

NEW STUDENTS ENTERING 2006-2007

MS

PHD

Total

FALL 2006 MEAN GRE SCORES

Male
26
18

3
7
54

Female

8
5
0
4
17

FT
26
20

1
60

PT

11

GTF

i N O

RA

w W NN

Fellow

o o o

DRF

N N O O O

PHD

Mean

us

Intl.

us

Intl.

Verbal

520
493
588
535
534

%
61
70
77
63
68

SPRING 2007 MEAN GRE SCORES

Quantitative

743
774
765
786
767

78
86
84
89
84

Analytical
677
760
733
723

%

73
92
88
84

Analytical
Writing
4.39
404
4.8
4.28
4

48
69
62
52
58

PHD

Mean

Intl.

uS

Intl.

Verbal

554
548
470
524

%
70
68
51
63

Quantitative

754
766
740
753

Analytical

Analytical
Writing
4.79
4.38
35
4

%
61
47

17
42
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4.6 Degrees Awarded

PHD DEGREES AWARDED

Computer Systems Engineering 17 Computer Systems Engineering 12

Electrical Engineering 24 Electrical Engineering 3

Photonics 1 Systems 0

Total 42 Total 15

STUDENT NAME DISSERTATION ADVISOR  DISSERTATION TITLE

Bach, Edward Toffoli, Tomaso A Rational Framework for Computing with Cellular Automata

Bergstein, David Unluy, Selim Resonant Cavity Enhanced Multi-Analyte Sensing

Beriont, Walter Levitin, Lev A Theoretical and Empircal Study of Dynamics of Web Request Streams

Chivas, Robert Morse, Ted Aersol Deposition Process for Synthesizing Oprtically Active Nano-Scale
Materials

He, Zhihua Bystrom, Maja Texture- and Structure-based Image Representation with Applications to
Image Retrieval and Compression

Huang, Chien Chih Ekinci, Kamil Fabrication, Motion Detection and Amplification Techniques in Radio-Fre-
quency Nanoelectromechanical Systems (NEMS)

Hunt, Stephen Oliver, William On the Determination of the Meteoroid lonization Coefficient using High
Power Large Aperture Radar

Kaur, Parminder O'Connor, Peter Statistical methods for interpretation of high resolution mass spectra

Kunapareddy, Nagapratima Bigio, Irving J. Raman Spectroscopy for the Study of Cell Death

Pavlovich, Julia Karl, W. Clem Physics-Based Subsurface Information Extraction by Parametric Inversion

Polimeni, Jonathan Schwartz, Eric Characterizing the Two-Dimensional Structure of the V1--V2--V3 Visuotopic

Map Complex in Macaque and Human Cerebral Neo-Cortex

Williams, Adrian Moustakas, Ted Formation of Gallium Nitride Templates and Freestanding Substrates by
Hydride Vapor Phase Epitaxy for Homoepitaxial Growth of lll-Nitride Devices

Wu, Tao Starobinski, David An Analytical Study of Server Selection for Scalable Internet Services

Xu, Tao Moustakas, Ted LEDs based on lll-Nitride Quantum Dots and Quantum Wells Grown by
Molecular Beam Epitaxy

Zhai, Qingtai Fritz, Ted Development of a Novel AE-E Particle Identification Telescope Readout
System
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4.7 Graduate Teaching Fellows

SUMMER 2006

Student Name Course
Kang, Wei SC410
Li, Rui EK307
Ramakrishnan, Karthik SC401
Sandifer, Matthew SC31

FALL 2006 SPRING 2007

Student Name Course Student Name Course
Bangla, Ajay SC416 Adams, Jason SC450
Chiu, Shihchin SC571 Bangla, Ajay SC381
Chivas, Robert Photonics Lab Chivas, Robert Photonics Lab
Dempsey, Peter SC463/464 Dempsey, Peter SC464
El-Zonkoly, Mai El-Sayed SC410 Dorta-Quinones, Carlos EK307
Graham, Matt EK307 Entekhabi, Abdol SC416
Hagedorn, Andrew SC441 Graham, Matthew EK307
Henson, John SC410 Inanlou, Farzad SC410
Huang, Chien Chih SC551 Kulikowski, Konrad SC535
Li, Xia SC410 Li, Xia EK307
Liao, Yitao SC455 Orten, Burkay SC464
Orten, Burkay SC463/464 Raghunath, Savitha SC312
Pavlovich, Julia SC381 Rosales Garcia, Andrea EK307
Pu, Yirong SC312 Shugayev, Roman SC471
Raghunath, Savitha SC410 Smirnov, Alex SC571
Rosales Garcia, Andrea EK307 Stern, Alvin EK307
Shugayev, Roman SC415 Stojanovic, Ivana EK307
Stojanovic, Ivana SC401 Sukhwani, Bharat SC311
Sukhwani, Bharat SC311 Wang, Meijun SC327
Wu, Zeyu SC450 Wu, Zeyu SC401
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4.8 Graduate Courses

COURSE NUMBER AND TITLE FALL 2006 SPRING 2007 SUMMER 2007

SC500 Special Topics in ECE Ishwar

SC501 Dynamic Systems Theory Dupont

SC504 Advanced Data Structure Trachtenberg

SC505 Stochastic Processes Saligrama Saligrama

SC512 Enterprise Client-Server Software Systems Design Skinner

SC513 Computer Architecture Herbordt

SC514 Simulation Vaikili

SC515 Digital Communication Sharif

SC516 Digital Signal Processing Nawab

SC518 Software Project Management Brackett

SC520 Image Processing and Communication Konrad

SC524 Optimization Theory and Methods Paschalidis

SC533 Intro to Discrete Mathematics Levitin

SC534 Discrete Stochatic Models Levitin

SC535 Intro to Embedded Systems Qin

SC541 Computer Communication Networks Alanyali

SC544 Networking the Physical World Lictle

SC551 Advanced Digital Design Taubin

SC560 Intro to Photonics Dal Negro Saleh

SC561 Error-Control Codes Karpovsky

SC563 Fiber-Optic Communication Systems Morse

SC568 Optical Fiber Sensors Morse

SC570 Lasers Teich

SC571 VLSI Principles and Applications Hubbard Hubbard

SC574 Physics of Semiconductor Materials Bellotti

SC575 Semiconductor Devices Bellotti

SC578 Fabrication Technology for Integrated Systems Klepstyn

SC579 Microelectronic Device Manufacturing Cole

SC580 Modern Active Circuit Design Knepper

SC582 RF/Analog IC Design Fundamentals Knepper

SC591 Special Topics in ECE Lab Paiella

SC700 Advanced Topics in Electrical and Computer Engineering Starobinski
Paiella

SC707 Radar Remote Sensing Semeter

SC710 Dynamic Programming and Stochastic Control Hu

SC712 Advanced Software for Computer Engineers Skinner

SC713 Parallel Computer Architecture Herbordt

SC716 Advanced Digital Signal Processing

SC717 Image Reconstruction and Restoration Karl

SC719 Statistical Pattern Recognition Bystrom
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SC724
SC726
SC730
SC733
SC744
SC751
SC757
SC761
SC763
SC764
SC765
SC770
SC772
SC850
SC892

Advanced Optimization Theory and Methods

Personal Knowledge Engineering
Information-Theoretical Design of Algorithms
Discrete Event and Hybrid Systems

Mobile Ad Hoc Networking and Computing
Design of Asynchronous Circuits and Systems
Advanced Microprocessor Design
Information Theory and Coding

Nonlinear and Ultrafast Optics

Optical Measurement

Biomedical Oprtics and Biophotonics
Guided-Wave Optoelectronics

VLS| Graduate Design Project

Graduate Teaching Seminar

Seminar: Electro-Physics

Toffoli

Levitin

Teich

Bigio

Nawab

Moustakas

Professor

Anna Swan and PhD student Anthony Vamiv

Paschalidis

Levitin
Cassandras
Lictle
Taubin

Montazam

Swan

Dal Negro
Hubbard
Nawab

Moustakas
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4.9 List of Colloquia & Seminars

DATE SPEAKER TITLE
September 18,2006 Qing Zhao A Decision-Theoretic Framework for Opportunistic Spectrum Ac
Electrical & Computer Engineering cess

University of California at Davis

October 12, 1006° Shum Ping Photonics and Optical Communication Research in Singapore
Electrical & Electronic Engineering
Nanyang Technological University

October 16, 2006 Sekhar C. Tatikonda The Role of Mixing in Message Passing Algorithms
Electrical Engineering
Yale University

October 23, 2006 Alfred Hero Dimensionality Reduction Approached to Inference on Sensor
Electrical Engineering & Computer Science Networks
University of Michigan at Ann Arbor

October 27,2006° Thomasso Toffoli Zero-Power Simulation of Dynamical Systems is in Principle Possible.
Electrical & Computer Engineering Can We Afford It?

Boston University

November 03, 2006° loannis Paschalidis Optimization of Wireless Sensor Networks
Electrical & Computer Engineering
Boston University

November 06,2006° Juyang Weng Brain-Inspired Autonomous Mental Development and Computa-
Computer Science & Engineering tional Mental Models
Michigan State University

November 08, 2006*  S. Sandeep Pradhan A Graph-Based Framework for Transmission of Correlated Sources
Electrical & Communication Engineering over Broadcast Channels
University of Michigan at Ann Arbor

November 17,2006°  Jerome Mertz New Techniques in Biomicroscopy
Biomedical Engineering
Boston University

November 27,2006*  Berk Sunar Towards a Trusted IC Life-Cycle
Electrical & Computer Engineering
Worcester Polytechnic Institute

November 30, 2006°  Domenico Pacifici Plasmonic Excitation of CdSe Quantum Dots: A Novel Approach to
Applied Physics Ultra-Low Power All-Optical Modulation
California Institute of Technology

February 01, 20072 llja Gerhardt Nano-Optics with Single Molecules
Swiss Federal Institute of Technology

February 02, 2007° G. Hugh Song Mystery, Magic, and Clairification on Oprically-Active Molecules
Gwangju Institute of Science and Technology and Crystals: A Pendant’s View

February 07, 20072 Azer Bestavros If You Build It They Will Come: The snBench Architecture

Computer Science
Boston University

February 14, 2007 Srinivas Sridhar Left-Handed Light
Physics
Northeatern University
February 21,2007 Jose M.F. Moura Topology Optimization in Sensor Networks

Electrical & Computer Engineering
Carnegie Mellon University

March 07,2007 Joseph A. O’Sullivan Computational Optimization for Maximum Likelihood Reconstruc
Electrical & Systems Engineering tion in Transmission Tomography
Washington University
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March 15, 2007

March 21, 2007

March 23, 2007°

March 26, 2007°

March 27, 2007

March 28, 20072

April 06, 20072

April 09, 2007

April 11,2007*

April 12,2007

Phe DARPA Cuantum Metwark

+ Freespace link
+ Entangled link Wicxi Lane

eyl LAHE e w1

Professor Alexander Sergienko

Constanze Metzger, lvan Favero
Khaled Karrai Center for Nanoscience
Ludwig-Maximilian-Universitaet Munich

Surajit Ray
Mathematics & Statistics
Boston University

Lori Bergeron
Museum of Science

Matthew Ceasar
Computer Science
University of California at Berkeley

Alfred Hero
Electrical Engineering & Computer Science
University of Michigan at Ann Arbor

Mana Taghdiri
Electrical Engineering & Computer Science
Massachusetts Institute of Technology

Hayden So
Electrical Engineering & Computer Science
University of California at Berkeley

Nachiketh Potlapally
Electrical Engineering
Princeton University

Larry Rudolph
Computer Science & Artificial Intelligence Laboratory
Massachusetts Institute of Technology

Alon Orlitsky
Electrical & Computer Engineering
University of California at San Diego

Laser Cooling of Micro-Mirrors

Modal Inference: Building the Bridge Between Nonparametric Clus-
tering and Mixture Analyses

The Hall of Human Life: The Museum of Science’s Revolutionary
World of Contemporary Biology and Technology

Identity-Based Routing
Signal and Image Processing for Magnetic Resonance Force Micros-
copy

Automating Modular Program Verification By Refining Specifica-
tions

BORPH: An Operating System Framework for FPGA-based Recon-
figurable Computers

Three Challenges of Embedded System Security: Performance,
Energy and Robustness

Scalable Checkpoints, Watchpoints, and Breakpoints: Breaking
Abstraction Barriers

Information Theory and Probability Estimation: From Shannon to
Shakespeare via Laplace, Good, Turing, Hardy, Ramanujan and Fisher
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Colloquia & Seminars (cont.)

April 18, 2007

April 23,2007

April 24,2007

April 27,2007°

May 01, 2007

May 14, 2007°

May 15, 2007

May 15, 2007*

May 16, 2007

annual report

Mohammed N. Islam
Electrical Engineering & Computer Science
University of Michigan at Ann Arbor

Richard Osgood
Applied Physics & Electrical Engineering
Columbia University

Ahmed H. Tewfik
Electrical Engineering
University of Minnesota

Jeffrey Carruthers
Electrical & Computer Engineering
Boston University

Joshua Semeter
Electrical & Computer Engineering
Boston University

Murat Alanyali
Electrical & Computer Engineering
Boston University

Vaclav Kubecek
Nuclear Sciences and Physical Engineering
Czech Technical University

Maja Bystrom
Electrical & Computer Engineering
Boston University

Paul Prucnal
Electrical Engineering
Princeton University

All-Fiber Mid-Infared Super Continuum Source & Applications

Making Photonic Systems Ultracompact: Scaling Si for Lightwave
Control

Biclustering and the Search for Group Biomarkers

Curriculum Review: EK307 Electric Circuit Theory

Particle Acceleration in Space Plasmas: A Remote Sensing Perspec
tive

Power of Multiple Random Choices at the Server: An Asymptom-
otic Analysis

Diode Pumped Picosecond Solid State Lasers and Parametric Oscil-
lators as Sensors of Intraresonator Phase Changes

Including Human Factors in Signal Processing: Applications to
Retrieval, Compression, and Interpretation

All-Oprical Signal Processing Technologies for Network Applications




4.10 Graduate Instructional Laboratories

Electronic Design Automation/VLSI Laboratory

The VLSI Instructional Laboratory is involved in almost all aspects
of digital design. It has a wide range of CAD tools available for student
use, including Cadence, Synopsys, and the NCSU Design Toolkit. Herbordt,
Hubbard, Kincaia, Knepper, Roziner;, Taubin

IMSIP Instructional Laboratory

This laboratory serves graduate instructional needs of the Depart-
ment in the areas of multidimensional signal processing (including image
and video processing), statistical signal processing, pattern recognition, as
well as earth and space sciences. The laboratory provides advanced compu-
tational resources and associated software packages. Fast, dual processor
workstations connected through a gigabit network form a computational
backbone while high-capacity monochrome and color printers serve the
hardcopy needs. State-of-the-art processing and optimization software
is available. This laboratory was developed with funds from the National
Science Foundation, and is currently being upgraded with departmental
funds. Kar| Konrad, Nawab, Oliver

Photonics Laboratory

The Photonics Instructional Laboratory supports introductory and
intermediate level courses in the MS in Photonics program. Four stations
each have a vibration isolated optical table, HeNe and semiconductor la-
sers, fiber components and systems, electronic test equipment, and GPIB-
connected PCs for LabVIEW data logging and instrument control. Shared
equipment exists for experiments and demonstrations in interferometry,
spectrometry, diffraction, holography, acoustic and electro-optic modu-
lation, and optical spectrum analysis. A secure annex room houses two
additional isolated tables, electronics and optical equipment to support
thesis and senior design projects that require long-term setup of appara-
tus. Ruane, Bjgio, Morse, Paiella, Saleh, Teich, Unlii

RF Measurements Lab

The RF Measurements Lab provides an opportunity to train students
in advanced radio frequency experimental techniques.

The lab contains up-to-date high frequency equipment for testing RF
printed circuit boards, MMICs, and other high frequency components in
the frequency range 100 MHz to 26 GHz. The lab is used for both under-
graduate and graduate instruction for courses SC580 and SC582, as well
as for research in coupled electrical substrate noise effects in RF/mixed-
signal IC technology.Included in the RF Measurements Lab are recent
Agilent high frequency tools: a 26-GHz vector network analyzer, 26-GHz
spectrum analyzer, high frequency oscilloscope, and RF signal generator.
Students use the equipment to learn the basics of S-parameter measure-
ments, as well as characterization of RF mixers, VCOs, amplifiers, and other
components. Knepper

Signals and Networks (SIGNET) Laboratory

This laboratory provides instructional facilities for courses in the areas
of signal processing and communication networks. This laboratory houses
numerous workstations for digital signal processing, image processing,
and various real-time applications covering the complete audio frequency
spectrum. Equipment includes Linux-based workstations, microphones,
DSP boards, speakers, amplifiers, digital cameras, and software packages
such as MATLAB and Hyperception. The courses served by this laboratory
include SC401 (Signals and Systems), SC415 (Communication Systems),
SC416 (Intro to Digital Signal Processing), SC 512 (Digital Signal Process-
ing), and some ECE modules in EK130 (Introduction to Engineering). On
the communications side, experiments involving data communication
links, local-area networks, and wide-area networks are supported. Power-
ful computer-based simulation and analysis tools are available to compare
and evaluate network designs. Facilities are also provided for experimen-
tation with local-area network switching and routing hardware. Bystrom,
Carruthers, Konrad, Nawab

Software Engineering Laboratory

An instructional and research lab, the Software Engineering Labora-
tory (SEL) supports courses and research on the economical design of reli-
able software for large-scale and embedded computerbased systems. The
lab is comprised of more than twenty-five Silicon Graphics and Gateway
2000 networked workstations, plus four Motorola embedded computer
development systems. The laboratory provides a network of workstations
running Windows XP and provides students with state-of-the art develop-
ment and modeling tools for the design, implementation and testing of
distributed software systems. Skimner, Brackett, Herbordt, Taubin, Toffol;
Trachtenberg
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5.1 Areas of Research

Information Systems

Electro-Physics Computer Engineering

& Sciences

annual report
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The ECE Department has three overlapping areas of research and
instruction:

» Electrophysics, which includes photonics, solid state materials and
devices, and electromagnetics and space physics;

» Information Systems & Sciences, which includes signal and image
processing, and control and communication systems;

» Computer Systems Engineering, which includes hardware, soft-
ware applications, and computer and communication networks.

The following is a description of each of these areas, including its
present needs and its envisioned future.

A. Electrophysics

Electrophysics encompasses several strong and emerging areas of
electrical engineering, including photonics, solid-state materials and de-
vices, electromagnetics, and space physics. The electrophysics faculty have
strong campus collaborations with the Photonics Center, the Center for
Nanoscience and Nanobiotechnology (CNN) and the Center for Space
Physics, and play key roles in the NSF Engineering Research Center (ERC)
for Subsurface Sensing and Imaging Systems (CenSSIS).

Photonics

Research in photonics includes: photonic materials, de-
vices, and nanostructures; fiber-optic technology; optical im-
aging and microscopy; biophotonics and medical optics; and
quantum optics:

Photonic Materials and Devices and Nano-
photonics. Several ECE faculty pursue research in pho-
tonic materials and devices. TED MOUSTAKAS is pursuing
groundbreaking research in photonic devices based on the
wide band-gap semiconductors, including Blue, Green, and
UV-LEDs, UV-LDs, Optical Modulators, and Detectors. He
and RoBERTO PAIELLA are developing devices based on
intersubband transitions such as quantum-cascade lasers.
LucA DAL NEGRO's research is focused on steady-state op-
tical spectroscopy, ultrafast emission spectroscopy, optical
gain relaxation dynamics, and nonlinear optical character-
ization of semiconductor nanostructures and photonic and
plasmonic nano-devices. He implements optical techniques

latni

including: photoluminescence, picosecond fluorescence life-

time spectroscopy, time-resolved variable stripe length and

pump-probe gain techniques, emission quantum efficiency and photon
statistics, Z-scan nonlinear characterization, and second harmonic gen-
eration (SHG). HATICE ALTUG is designing, fabricating and experimen-
tally characterizing nanophotonic structures and nanoparticles that can
control the light matter interaction. She is also developing state of the
art nano-photonics devices such as ultrafast lasers, efficient light emitting
diodes and slow light structures. The structures are important for the re-
alization of a high bandwidth, high speed, low power and compact all-op-
tical circuit. ANNA SWAN uses both elastic and inelastic light scattering to
probe properties of nanoparticles, with the largest research effort focused
on individual carbon nanotubes. Optical techniques include resonant Ray-

Roman Shuboch

leigh scattering, interference techniques, resonant Raman scattering and
photo luminescence. BENNETT GOLDBERG and SeLim UNLU develop and
apply advanced optical characterization techniques to the study of solid-
state and biological phenomena at the nanoscale. Current projects include
development of high-resolution subsurface imaging techniques based on
numerical aperture increasing lens (NAIL) for the study of semiconductor
devices and circuits and spectroscopy of quantum dots; micro resonant
Raman and emission spectroscopy of individual carbon nanotubes; bio-
sensors based on microring resonators; and development of new nano-
scale microscopy techniques utilizing interference of excitation as well as
emission from fluorescent molecules.

Optical Fiber Technology. The Lightwave Technology lab led by
Tep MoRSE is one of the few university laboratories capable of designing,
fabricating, and characterizing silica optical fibers. The research activities
of this laboratory focus on new processing techniques for optical fibers,
high power optical fiber lasers, and a variety of optical fiber sensors. A new
technique is being developed for combining multimode pump radiation
into double clad fibers. The laboratory has a fabrication laboratory with
three glass lathes including a new state-of- the-art Nextrom MCVD system
and an 8m optical fiber draw tower, newly outfitted with Nextrom widing
and control equipment.

kin, Bob Chivas, and Professor Ted Morse observe the

g process in the Laboratory for Lightwave Technology.

S

Biomedical Optics and Biophotonics. The central theme of
IRVING BIGI0’s biomedical optics research is minimally-invasive optical di-
agnostics and therapeutics. His lab is developing a variety of optics-based
technologies for clinical applications and biomedical research. Current
projects include: advanced spectroscopic technologies for tissue diagno-
sis, noninvasive measurement of drug concentrations in tissue, interstitial
laser thermotherapy and photodynamic therapy, optical sensing of inter-
nal cellular processes, optical methods for imaging of nerve activation, and
analytical and computational methods for modeling photon transport
in tissue. BENNETT GoLDBERG and SeLim UNLU develop resonant cavity
enhanced photodetectors and imaging biosensors for DNA and protein
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arrays. HATICE ALTUG uses photonic nanostructures to develop ultra sen-
sitive and compact sensors integrated on chip with microfluidic channels
for proteomics and genomics applications. LucA DAL NEGRO develops
novel bio-compatible materials based on nanostructures. Michael Ruane
has developed a novel optical device, the Resonant Cavity Imaging Biosen-
sor, for tag-free bio-sensing and IR imaging; a mask-free optical synthesizer
for bio-arrays is also being developed.

Quantum Information. Research in the Quantum Imaging Labo-
ratory, directed by BAHAA SALEH, ALEXANDER SERGIENKO, and MALVIN
TeicH, focuses on the enhancement of optical information processing
by use of the unique properties of nonclassical light, particularly light in
an entangled state. Nonlinear optical techniques, including parametric
downconversion, are used to generate such light. Fundamental aspects of
spatial, temporal, and polarization entanglement; coherence; and interfer-
ometry are addressed. Applications include microscopy, optical coherence
tomography, metrology, as well as secure communication and networking
via quantum key distribution. LEv LEVITIN and Tom TOFFOLI are investi-
gating ultimate physical limits on the operation time of quantum gates,
measures of conditional entropy and mutual information between quan-
tum systems, certain paradoxes of quantum communication theory, and
issues of energy dissipation in reversible computing.

Solid-State Materials & Devices

This area overlaps naturally with photonics and we have deliber-
ately emphasized this connection in an effort to strengthen the photo-
nics program while meeting our instructional needs in the semiconduc
tor area. The most senior faculty member in this area, TED MOUSTAKAS,
continues to lead a large research program in the more advanced family
of Nitride Semiconductors, an area for which the group is recognized as
one of the leading organizations in the world. The research is a combina-
tion of theoretical/modeling work in parallel with experimental studies of

Photog

these advanced materials and corresponding devices. Intellectual Property
derived from this work has been licensed by the University to major US
and Japanese companies producing blue LEDs and blue lasers. Junior fac-
ulty member ROBERTO PAIELLA is involved applications of the nitrides to
long-wavelength devices, including quantum cascade lasers, and ENRICO
BeLLoTTI pursues world class, and well funded, research in numerical
modeling of semiconductor materials and devices. The group is funded
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by DOE (for applications in solid state lighting), by DARPA and NASA
(for the development of UV lasers and LEDs for identification of biologi-
cal and chemical agents, by the Air Force (development of transistors for
high power and high frequency applications) and by ARL (development
of quantum cascade lasers). Fundamental work is supported by NSF, ONR
and AFOSR-MURI. The group collaborates closely with members of the
Physics Department. The most recent addition to this group is Luca DAL
NEGRO, who is developing a laboratory in silicon light sources.

Wide Band Gap Semiconductors. In the Wide Band Gap Semi-
conductors Laboratory, TED MOUSTAKAS investigates the growth, fabri-
cation and characterization of devices based on the family of IlI-Nitride
semiconductors. The materials are grown by MBE, MOCVD, HVPE and
Gas cluster lon-beam deposition (GCIB). The current focus is in the de-
velopment of Optical Devices, Electronic Devices (High Power Diodes,
Transistors and Thyristors) and Electromechanical Devices (SiC/IlI-Nitride
MEMS sensors). Materials physics issues are also addressed and the group
collaborates closely with ENRICO BELLOTTI in the area of theoretical mod-
eling, KARL Lubwig (Physics) in the area of materials structure, KEVIN
SMITH (Physics) in the area of electronic structure, and ROBERTO PAIELLA
in the area of devices based on intersubband transitions.

Computational Electronics. Led by ENRIcO BELLOTTI, the Com-
putational Electronics Group develops software to study semiconductor
materials and to perform electronics and optoelectronics device simula-
tion. Commercial simulation packages, such as ISE Genesis and Silvaco
Virtual Wafer Fab are currently employed. The Computational Electronics
Laboratory is equipped with state-of-the-art computing tools including
two computer clusters, one XP1000 Alpha Cluster (8 CPUs) running True
UNIX 64, and an AMD Athalon MP Cluster (13 CPUs) running Linux.

Electromagnetics & Space Physics

Electromagnetics. ECE faculty pursues research in various theo-
retical and applied aspects of electromagnetics. MARK HORENSTEIN's
research is devoted to problems in experimental electromagnetics with
a primary focus on industrial electrostatics, sensors, and micro-electro-
mechanical systems (MEMS). Current projects include a study of spark
energies from insulating surfaces, studies of the electrostatic properties
of insulating materials, development of a circular electrode array plasma-
torch system, and charge-control systems for MEMS actuators. ROBERT
KOTIUGA's research centers about the difficulties encountered in the fi-
nite element analysis of three-dimensional electromagnetic fields that
cannot be anticipated through experience with two-dimensional simula-
tions. The lab has focused its efforts in the development of Whitney form
techniques, homology calculations, algorithms for total magnetic scalar
potentials in multiply connected regions, helicity functional techniques,
and data structures based on semi-simplicial objects. Torsion invariants
of complexes and rational homotopy theory are currently being exploited
in the context of direct and inverse three-dimensional problems such as
impedance tomography and magnetic field synthesis. MIN-CHANG LEE is
conducting field experiments using ground-based facilities and spacecraft-
borne instruments to investigate radio-wave propagation and interactions
with ionospheric plasmas, with applications to establishing artificial radio
communication paths. Laboratory experiments with a large, toroidal plas-
ma device are also conducted to study the microwave interactions with
magnetoplasmas, simulating and crosschecking the results obtained in the




field experiments.

Space Physics. Several ECE faculty have maintained collaborations
with the Boston University Center for Space Physics (CSP). BiLL OLIVER
and JosH SEMETER are directly involved in atmospheric and remote sens-
ing studies, and others are involved in signal processing applications (DA-
vID CAsTANON, CLEM KARL, and JANUsz KONRAD) and instrumentation
(ALLYN HuBBARD and MIKE RUANE). MICHAEL RUANE and JOSH SEME-
TER are investigating miniature magnetometers based on Giant Magneto
Impedance, and developing the motor controls for the Loss Cone Imager,
which will fly on the USAF DSX satellite in 2009. Affiliate appointments for
CSP/AST Tep FRITZ, MICHAEL MENDILLO, and SUPRIYA CHAKRABARTI in
the ECE Department have strengthened the collaboration and facilitated
the involvement of ECE students in CSP projects in areas such as atmo-
spheric studies using radio wave technology, remote sensing, and astro-
nomical imaging. The recent addition of JosH SEMETER to the ECE faculty
has created a stronger link, and continued collaboration remains of mutual
benefit to both units. Affiliated with CSP, the Imaging Science Laboratory,
led by MICHAEL MENDILLO and JosH SEMETER, applies state-of-the-art
optical imaging technology to the study of the Earth, Moon, planets and
comets. Activities include equipment design and fabrication, field cam-
paigns to observing sites world-wide, and digital signal processing.

B. Information Systems and Sciences

Research in ISS deals with the extraction, interpretation, visualization,
processing, and communication of information. An important focus of
this group involves the extraction of uncertain/incomplete information in
physical as well as engineered systems. Applications include biomedical
signal and image processing, remote sensing for atmospheric science, bur-
ied land mine detection, coding for communication systems, multimedia
communication, distributed and mobile information processing, sensor
networks, and advanced visual communication and entertainment. The
group has an ongoing collaboration with the BME department and the
Bio-Informatics program at BU. It has established strong collaborative ef-
forts with MGH, and plays an important role in the Center for Subsurface
Sensing and Imaging Systems. Research is supported by NSF, NIH, ONR,
AFOSR, DARPA, as well as industry.

There are four primary research areas: Signal and Image Processing,
Multimedia Processing, Information and Decision Systems, and Commu-
nications and Networks.

Signal and Image Processing

Signal and image processing encompasses the development and im-
plementation of algorithms and means to analyze and extract information
from signals obtained from observing a phenomenon. The original signals
can be a variety of types arising in a multitude of applications, including
speech, audio, still images, video, and remote sensing and telemetry data.
Possible processing goals for such signals include transmission, display,
storage, interpretation, classification, segmentation, or diagnosis. Research
thrusts currently pursued by the ISS group include:

Computational Signal Processing. Research in computational
signal processing (CSP) and its integration into application systems includ-
ing auditory and biosignal processing is led by HAmiD NAwAB. Issues of

interest include CSP algorithms, knowledge-based systems, software ar-
chitectures for CSP systems, software environments for the development
of CSP systems, integration of numeric and symbolic processing, statistical
signal processing, and multidimensional signal processing.

Image Processing. Research in imaging processing is led by a num-
ber of faculty including MAJA BysTROM, DAVID CASTARNON, PRAKASH
ISHWAR, CLEM KARL and JANUsz KONRAD. Research thrusts include
feature-enhanced imaging, geometricbased estimation, wavelet-based
overcomplete representations, inverse problems under dynamic condi-
tions, problems related to visual perception, sampling and quantization
of visual data, image restoration and enhancement, image segmentation,
image recognition, and image transmission and storage (compression, wa-
termarking, authentication, etc.).

Statistical Signal Processing. This area focuses on the efficient
and robust extraction of information from diverse sources in the face of
uncertain data and models using a statistical approach. Research of several
ECE faculty, including DAVID CASTARNON, CLEM KARL, VENKATESH SALI-
GRAMA, and PRAKASH ISHWAR, is based on the development of statistical
models for both observations and prior knowledge, and the subsequent
use of these models for optimal or near-optimal processing. Fundamental
issues such as understanding the structure of very high dimensional and
multiresolution data through information-theoretic methods are pursued.
Some unifying principles tying the set-theoretic and maximum-entropy
approaches to modeling and estimation have been uncovered. Applica-
tions that motivate this research include problems arising in automatic
target detection and recognition, geophysical inverse problems (such as
finding oil and analyzing the atmosphere), and medical estimation prob-
lems (such as tomography and MRI).

Biological and Medical Signal Processing. The creation of
new ways to probe biological media is providing researchers with unprec
edented data concerning a range of biological phenomenon, ranging from
the molecular to the clinical. The objective of research in this area conduct-
ed by CLem KARL in collaboration with MGH is to develop new methods
of signal and image processing to robustly separate signal from noise. Prob-
ing modalities include optical and fluorescence microscopy, computed to-
mography, ultrasound, MRI, dynamic PET & SPECT. Applications include:
molecular imaging, brain imaging; dynamic imaging; interventional imag-
ing. Also, HamiD NAWAB collaborates with the Center for Neuromuscular
Research on problems of biosignal separation and identification.

Multimedia Processing

Research in multimedia processing concentrates on issues related to
the modeling of multimedia signals (e.g, image sequences, video, music,
speech, and their combinations). Current research activity centers primar-
ily on visual information and multimedia transmission. A wide range of in-
teresting topics are investigated, with the main focus on multidimensional
signal modeling, motion modeling, estimation and segmentation, video
compression and transmission, watermarking and authentication, 3-D
multimedia systems design. Applications that motivate this research are
primarily encountered in video surveillance, video compression for various
new services (Internet, cellular and wireless), new human-computer inter-
faces (3-D), next-generation multimedia services, etc.

Visual Information Processing. Research in this area, led by
JANUsz KoNRAD, includes manipulation, compression, transmission and
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retrieval of visual information, whether in the form of still images, video
sequences, or multimedia data. In addition to standard monoscopic
(2-D) images, also stereoscopic and multiscopic (3-D) images are studied.
In this thrust, advanced solutions are sought to such challenges as en-
hancement, segmentation (moving object extraction) and compression
of image sequences. One particular video characteristic that is exploited
is the temporal coherence of visual data along motion trajectories; vari-
ous video processing and compression methods are being developed by
jointly processing the visual data in spatial (horizontal and vertical) and
temporal coordinates. The primary application of this research is in the
next generation multimedia communications: life-like (3-D), efficient (low
bit rate), reliable (error-resilient), and flexible (object-based). Facilities for
visualization infrastructure include 2-D and 3-D digital cameras and cap-
ture systems, as well as 3-D displays (shuttered and 9-view automultiscopic
“Synthagram”).

Multimedia Transmission. Multimedia transmission isa new and
rapidly growing field concerned with all aspects of processing and manipu-
lating multimedia data for transmission and storage. Fundamental issues
in this area, pursued by MAJA BYSTROM, PRAKASH ISHWAR, and JANUSZ
KoNRAD, include data compression, preprocessing, interaction with physi-
cal transmission storage elements, and post-processing such as voice or
video restoration. Bystrom’s work is focused on joint source=channel
coding/decoding of images and video and on resource allocation in mul-
timedia systems. Applications range from video-on-demand consumer
services to ad hoc network design to medical data storage, transmission,
and access. Ishwar has been focusing on distributed signal processing and
multiuser information theory motivated by new challenging problems and
emerging applications in sensor networks, multimedia-over-wireless, and
information security. This includes ongoing work on distributed sampling,
resource-constrained distributed inference in unreliable sensor networks,
and distributed video coding where his efforts are contributing to uncover
fundamental performance limits and guide the development of new cod-
ing architectures and constructive algorithms.

Information and Decision Systems

Research in information and decision systems spans a variety of top-
ics, including robust signal processing that deals with developing statistical
modeling and processing techniques for limited informational contexts,
distributed and networked signal processing to deal with noisy distributed
information from multiple sources that must be fused under communica-
tion constraints, as well as control and decision theory.

Research in these areas straddles a wide variety of applications rang-
ing from mobile communications, echo-cancellation, sensor networks,
sensor array processing, and image processing. The goals of the research is
twofold: 1) understand fundamental limits to achievable quality of infor-
mation; and 2) develop general as well as application specific algorithms.
Faculty involved in this area include DAVID CASTANON, VENKATESH SALI-
GRAMA, and PRAKASH ISHWAR.

Communications and Networks

This area deals with digital communications theory and applications,
wireless infrared and broadband communications, scalability, heterogene-
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ity, and performance of networks.

Broadband Wireless Communications. Jerrery CARRU-
THERS leads research projects on the design, theory, and prototyping of
broadband wireless communication systems. The major focus is on the
use of light as the transmission medium for high-datarate indoor wireless
local-area networks. His laboratory includes facilities for the fabrication
and testing of experimental prototypes as well as computing resources for
system design and analysis.

Networking and Information Systems. DAvID STAROBINSKI
and ARl TRACHTENBERG are involved in providing novel perspectives on
modern networking issues, including scalability, heterogeneity, and per-
formance. Their laboratory of Networking and Information Systems is
equipped with sophisticated hardware and software and promotes re-
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search into the fields of network synchronization, mobile computing, In-
ternet traffic engineering, distributed Web caching, and coding theoretic
approaches to real-time information reconciliation.

Networked/Distributed Signal Processing VENKATESH
SALIGRAMA is developing tools for a fundamental system-level frame-
work for networked decision making in uncertain environments. While
significant effort over the last decade in sensor development, physical layer
transmission and networking has laid the initial groundwork for practi-
cal deployment, the full potential for networked sensing systems can only
be realized through a fundamental understanding of decision-making in
networked and uncertain environments. He is modeling communications
and networking constraints at a systems level and developing distributed
methods for group of decision agents to reliably detect, localize, and track
relevant dynamic and uncertain events. Additionally, he aims at under-
standing fundamental limitations of large-scale wireless networks in terms
of throughput, delay and stability.

C. Computer Systems Engineering

Research in computer systems engineering is pursued in areas includ-
ing gate- and chip-and circuit-level systems, embedded systems, computer
architecture and automated design, fault-tolerant and reliable computing,
distributed and network computing, multimedia applications, and high-
performance computing.

VLSl

The VLSI group led by ALLYN HuBBARD designs, builds, and tests
chips in innovative architectures that span a wide variety of VLSI applica-




tions. Chips designed using digital, analog, and subthreshold methodolo-
gies are realized using CMOS, BICMOS, and Bipolar technologies. Appli-
cations include neural-net image processing, integrated photonic devices
and parallel photonic testing, automatic partial-valued dynamic logic syn-
thesis, single-chip large-molecule and DNA analyzers, and neural tissue
interface chips. The group is equipped with a full suite of design tools and
testing instrumentation for analog and digital systems.

Embedded Systems

Research in embedded systems led by WEI QIN covers design meth-
ods and performance evaluation tools. This includes: system level design of
embedded multiprocessor systems, fast system simulation techniques us-
ing multi-processing, high-level modeling of digital systems, and functional
test generation of microprocessors.

Asynchronous Circuits

Research activities in the design of asynchronous systems pursued by
ALEXANDER TAUBIN include analysis, synthesis, testing, formal verification,
and architectural design.

Computer Architecture and Automated Design

Research in this area led by MARTIN HERBORDT focuses on experi-
mental computer architecture, particularly on the application of emerging
technology to computationally intensive application. Projects include de-
veloping design tools for application specific coprocessors, designing MPP
router switches, vision computers, and the application of configurable
computing to bioinformatics.

Testing, Reliable, and Secure Computing

MARK KARPOVSKY and LEV LEVITIN conduct research
on efficient hardware testing at the chip, board, and system
levels, functional software testing, fault-tolerant message rout-
ing for multiprocessor systems, and the design of reliable com-
puter networks. ALEXANDER TAUBIN also active in research
in architectures based on asynchronous circuits for computer
security and side-channel attacks resistance.

Distributed and Multimedia Applications

Research in this area led by Tom LITTLE includes in-
vestigation of distributed modes interaction among wireless
computers; aggregation and clustering techniques for scaling
large-scale Mobile Ad Hoc Networks (MANETs) and Sensor
Networks; communication systems for continuous media;
and conceptual and physical database organizations. His
laboratory is equipped with a high-performance simulation
environment and a wireless testbed for proof-of-concept pro-
totype development.

Network Computing

Research in network computing led by MARK KARPOVSKY focuses
on interconnection network topologies; routing, network flow control,
and deadlocks in multicomputer networks; multicast and broadcast, fault-
tolerance in interconnection networks; modules for realization (nodes and
routers); performance metrics and scalability; message passing interfer-
ence, protocols and programming, scalable coherent interface (SCl), and
distributed shared memory; network of workstations (NOW), case studies
of high performance scalable networks, and cluster computing.

High-Performance Computing

The use of high-performance parallel computers to solve problems in
physics, materials science, and engineering systems is pursued by a number
of ECE faculty using the resources of the BU Center for Computational
Science. RICHARD BROWER works on molecular dynamics simulation for
biomolecules, lattice methods for statistical mechanics and quantum field
theory of strings and particles. RoscoE GILES' research developed algo-
rithms for large-scale micromagnetic modeling and molecular dynamic
simulation.

Knowledge Engineering

Tom ToFFoLl is pioneering research in Knowledge Engineering on a
personal scale. He addresses issues such as concepts and tools individuals
need in order to acquire, structure, and activate knowledge for their own
sake—not just as operators of their employer’s information-processing
machinery—in research, business, personal life, authoring, presence on the
Internet, etc.
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5.2 Centers & Interdisciplinary RActivities

Center for Computational Science
http://satchmo.bu.edu

The Boston University Center for Computational Science (CCS) was
founded in 1990 to coordinate and promote computationally based re-
search, to foster computational science education and to provide for the
expansion of computational resources and support.

CCS provides a forum for the multidisciplinary exchange of ideas
among researchers, educators and students. Regularly scheduled seminars
as well as workshops and symposia are offered to highlight advances in
computational science. CCS has acted to develop and facilitate the formu-
lation of projects in computationally based research and education, work-
ing with scientists from 20 different departments and centers.

CCS works in close collaboration with the Office of Information
Technology, in particular with its Scientific Computing and Visualization
Group (SCV) group, in the development of resources to support computa-
tional science. The high performance computing and visualization systems
at Boston University currently include the IBM Blue Gene, IBM pSeries 690,
an IBM pSeries 655, an Intel Pentium Il Linux Cluster, our Deep Vision Dis-
play Wall, the Access Grid Conference Facility, the Laboratory for Virtual
Environments and the Computer Graphics Laboratory.

CCS offers a Certificate in Computational Science to graduate stu-
dents in engineering and science pursuing a Ph.D. through a multidisci-
plinary training program ACES (Advanced Computation in Engineering
and Science).

Center for Space Physics
http://www.bu.edu/csp/

The Center for Space Physics provides a focus for research and
graduate training in space physics. It is a multidisciplinary center within
the Graduate School of Arts and Sciences that includes faculty from the
College of Engineering and the College of Arts and Sciences. The Center
carries out a wide variety of research in some of the following fields of
space physics including: space plasma physics; magnetospheric physics;
ionospheric physics; atmospheric physics; and planetary and cometary
atmospheric studies.

The mission of the Center is to promote and foster space physics
research and to provide a central base for that research and for the teach-
ing of space physics, especially at the graduate level. The Center seeks to
fulfill this mission by creating an intellectual atmosphere conducive to
research and to the exchange and exploration of new ideas. The Center
organizes a seminar series in space physics as well as internal research dis-
cussion groups, and often hosts visits of scholars from the United States
and abroad. Although the Center itself offers no degree program, graduate
education is a major component of Center activities. Graduate students
from programs in Astronomy, Applied Physics, and Engineering conduct
their thesis research at the Center. The Center provides a formal link be-
tween research groups in the Colleges of Engineering and Arts and Sci-
ences, allowing them to co-locate research students and post-doctoral
associates to allow greater interaction to everyone's benefit. The Center
also provides administrative support for research projects, particularly in
the areas of grant management and proposal development.
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Photonics Center
http://www.bu.edu/photonics

To help industry bridge the gap between basic research and practi-
cal application, Boston University launched the Photonics Center in 1994
with $29 million in seed funding from the federal government. The Center
is now forging true business partnerships in which companies draw on
the University's exceptional expertise and resources in engineering, sci-
ence, medicine, and management to build actual product prototypes and
spawn a growing stream of new companies.

The Photonics Center at Boston University is a bold new model for
university-industry collaboration. It has been established to work directly
with investors and industrial partners to turn emerging concepts in pho-
tonics technology into commercial products. The Center is staffed and
equipped to help industry partners reduce the technical and financial risk
involved in developing new ideas, refining them in the laboratory, building
working prototypes, and starting up companies. To date the Center has
forged joint ventures with a dozen companies to develop new products
in data storage, environmental monitoring, opto-electronics, and biotech-
nology.

In 1997, the University completed the nine-story, 235,000 square-
foot Photonics Building to house this ambitious initiative. The $85 million
facility includes a full complement of state-of-the-art laboratories as well
as meeting rooms, lecture halls, and an entire floor devoted to incuba-
tor space for start-up companies that complements its existing incubator
at 1106 Commonwealth Avenue. Faculty affiliated with the Center have
in-depth expertise in all aspects of photonics technology, including the
core areas of opto-electronics, photonic materials, data storage, imaging
systems, medical applications, and sensors.

Resources available to industry partners, government, faculty, and
students through the Photonics Center support development and testing
of ideas and products. These resources include several research and devel-
opment laboratories: Scanning Infrared Near-Field Microscopy Laboratory,
Optoelectronic Device Characterization Laboratory, Femtosecond Laser
Facility, Photochemical Processes Laboratory, Photonic Systems Engineer-
ing Laboratory, Liquid Crystal Display Laboratory, Quantum Imaging Labo-
ratory, Precision Optics Laboratory, Optoelectronic Materials Laboratory,
Precision Measurement Laboratory, Optoelectronic Processing Facility, La-
ser Measurement and Fiber Optic Sensors Laboratory, Magnetic and Opti-
cal Devices Laboratory, Near-Field Scanning Optical Microscopy Labora-
tory, Picosecond Spectroscopy Laboratory, and the Advanced Electronic
Materials and Devices Processing Research Laboratory.

Bernard M. Gordon Center for Subsurface Sensing
and Imaging Systems (CenSSIS)

http://www.censsis.neu.edu

The Bernard M. Gordon Center for Subsurface Sensing and Imaging
Systems (CenSSIS) is a National Science Foundation (NSF) Engineering Re-
search Center (ERC), one of an elite group of only nineteen ERCs in the
nation. It seeks to revolutionize the ability to detect and image objects
that lie underground or underwater, or are embedded within cells, inside
the human body, or within manmade structures. CenSSIS is a collabora-



tive effort of 4 academic institutions: Boston University, Northeastern Uni-
versity, Rensselaer Polytechnic Institute, and the University of Puerto Rico

at Mayagliez; and 4 strategic affiliates: Massachusetts General Hospital,
Memorial Sloan-Kettering Cancer Center, Lawrence Livermore National
Laboratory, and the Woods Hole Oceanographic Institution. Together, the
CenSSIS partnership works with industrial partners who provide their in-
sight into research challenges.

The Center’s primary focus is on de-

@ tecting, locating, and identifying objects

obscured beneath the covering media,
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developing techniques for sensing sub-

surface conditions. Projects integrate new

methods of subsurface sensing and modeling, physics-based signal pro-

cessing and image-understanding algorithms, and image and data infor-

mation management methods. Research topics being addressed include:

humanitarian de-mining, multilayer hyperspectral oceanography, 3-D

subretinal visualization, nonlinear ultrasound medical imaging, subcellular

biological imaging, electrical impedance tomography, acoustic diffraction
tomography, and multi-sensor civil infrastructure assessment.

Overall, the CenSSIS program is a vehicle enabling substantial leverage
of industrial investments because of the substantial level of funding avail-
able for basic research. In addition to research, the Center has established
programs for education, industry collaboration, and technology transfer.
An important outcome of this process is the education of students well-
trained in these crucial fields for the future of public health and the pres-
ervation of the planet’s physical resources.

Center for Information and
Systems Engineering (CISE)
http://www.bu.edu/systems

The Center for Information and Systems Engineering (CISE) provides
an interdepartmental home for faculty and students interested in research
in information and control systems theory and its relevance to various ap-
plication domains encompassing the analysis, design, and management of
complex systems that have come to prominence as a result of the informa-
tion, communication, and computation revolution.

Information and systems engineering research at Boston University
is strong and accomplished, but it is spread across departments, colleges
and schools within the University. Approved by the Trustees in 2002, with
management support added in Fall 2002, CISE has raised the visibility of
that strength and fostered greater interactions among researchers.

The Center for Information and Systems Engineering fosters inter-
disciplinary collaboration and research in emerging applications and the
use of methodologies such as Optimization methods, Information theory,
Control theory, Applied probability and statistics, Simulation and model-
ing. Primary application interests are in the areas of automation, robot-
ics, and control; communication, networking and information systems;

production, service and supply chain systems; and signal processing and
pattern recognition.

As of June 2005, CISE has grown from 13 to 26 affiliated faculty from
the Departments of Manufacturing Engineering, Aerospace & Mechanical
Engineering, and Electrical & Computer Engineering in the College of Engi-
neering; the Department of Computer Science, and Mathematics & Statis-
tics in the College of Arts and Sciences; and the Department of Operations
Management in the School of Management. There are approximately 60
graduate students affiliated through these faculty. CISE maintains a search-
able data base of academic ‘systems’ publications authored by the affili-
ated faculty and their students.

As of November 2004, CISE launched the Sensor Network Consor-
tium (SNC) to facilitate interactions among the academic community and
industry participants who support the growth of the sensor network in-
dustry through focused research and development activities. The SNC's

goals are to develop, test and accelerate adoption of sensor network re-
lated technologies in strategic applications areas; develop strategic part-
nerships to access federal and regional research funding; and educate
graduate students and facilitate their involvement with industry. Industry
participation includes a diverse group of companies, start-ups, system in-
tegrators and adopters of sensor network technology that currently in-
cludes Arch Rock Corporation, BP International, Ember Corporation, The
Hartford, Honeywell, IBM, Millennial Net, Mitre Corporation, SAP, Siemens
Building Technologies, Sun Microsystems, and Textron Systems.

Electrical and Computer Engineering Department faculty affiliated
with CISE are Professors Alanyali, Baillieul, Carruthers, Cassandras, Casta-
fion, Ishwar, Karl, Little, Saligrama, Sharif, Starobinski and Trachtenberg. The
application interests of their CISE related research include Automation,
Robotics and Control; Communications, Networking and Information
Systems; Production and Service Systems and Supply Chain Management,
and Signal Processing and Pattern Recognition. Professor David Castaidn
is currently serving as Co-Director along with Professor Yannis Paschalidis
of the Department of Manufacturing Engineering. Several ECE faculty also
serve on the CISE Management Committee.

Center for Remote Sensing
http://www.bu.edu/remotesensing

Cantar for

Remgte Sensing

The Center was established in 1986 as a facility for scientific research
in the fields of archaeology, geography and geology. The Center uses sat-
ellite images and other data from airborne and ground sensors to study
the Earth and its resources, particularly groundwater. This includes the
monitoring of environmental changes due to both natural processes and
human activities. In 1997, the Center was selected by NASA as a “Center of
Excellence in Remote Sensing.”
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Center for Nanoscience and Nanobiotechnology
http://nanoscience.bu.edu/

Boston University formed the Center for Nanoscience and Nano-
biotechnology (CNN) to advance academic and technological research
and development by extending discoveries in nanoscale materials and
platforms toward applications that examine and seek to understand and
manipulate biological systems. The Center serves as a hub for nanoscience
e [ 5T LIMIVE BSITY researchers from the Charles River

g CEWTER FOR MANGETIEMCE and Medical Campuses and builds
ANEHANDEIDTEC MO DT interdisciplinary research and training.
The Center connects scientists and engineers from disparate disciplines
with each other in seminars, meetings, joint visitors programs, interdisci-
plinary courses, industrial collaborations, and seeded projects.

CNN has three core functions: First, to develop interdisciplinary re-
search and education in nanoscience and nanobiotechnology; second,

to develop and run an industrial liaison program that partners research-
ers with external companies for mutual benefit; and third, to connect
researchers to resources for technological commercialization. CNN and
affiliated faculty are also involved in outreach activities, organizing hands-
on activities, discussions, and panels on nanoscience for grade school stu-
dents and local organizations and museums.

Professor Theodore Moustakas
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2006.

D. Mountain, D. Anderson, G. Bresnahan, S. Deligeorges, A.E. HUBBARD, V.
Vajda and V. Earlab, "A modular approach to auditory simulation #6781,
5th World Congress of Biomechanics, Munich, Germany, July 2006.

S. Deligeorges, A. Zosuls, D. Anderson, T. Gore, C. Karl, D.C. Mountain and
A.E. HuBBARD, “A Biomimetic System for Localizing Sound,” NATO Sym-
posium on Battlefield Acoustic Sensing for ISR Applications, Amsterdam,
the Netherlands, October 2006.

M. Nourzad, C. Karl, S. Deligeorges and A.E. HUBBARD, “Time Shared Ar-
chitecture: A new approach to parallel spike computation in a real-time
biomimetic acoustic localizing system,” 10th Annual Boston University
Photonics Center Symposium, Boston, MA, June 2007.

M. Nourzad, C. Karl, S. Deligeorges and A.E. HuBBARD, “Time Shared Ar-
chitecture: A new approach to parallel spike computation in a real-time
biomimetic acoustic localizing system,” Boston University ECE Depart-
ment Open House, Boston, MA, March 2007.

M. Nourzad, C. Karl, S. Deligeorges and A.E. HUBBARD, “Time Shared Ar-
chitecture: A new approach to parallel spike computation in a real-time
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biomimetic acoustic localizing system,” Boston University Science and En-
gineering Research Symposium, Boston, MA, April 2, 2007.

M. Nourzad, C. Karl, S. Deligeorges and A.E. HUBBARD, “Time Shared Ar-
chitecture: A new approach to parallel spike computation in a real-time
biomimetic acoustic localizing system,” 11th International Conference on
Cogpnitive and Neural Systems, Boston University, Boston, MA, May 2007.

R.Mathur, R. KNEPPER and P.B. O'Connor, “Cryogenic Detection Circuit for
a Fourier Transform Mass Spectrometer,” IMAPS Conference, April 2007.

J. KoNRAD, “3-D display technologies: Then and Now,” Analogic Corpora-
tion, Peabody, MA, March 2007.

J. KonRrAD, “3-D TV without glasses: optics meets signal processing,” In-
ternational 3-D Forum Dimension 3 Expo, Chalon-sur-Saone, France, June
2007.

P.R. KoTiuga, “Computational Complextiy of Homology Calculations
and the Realization of Representing Cycles as Embedded Manifolds,” Gilles
Fournier Memorial Conference on Classical and Computational Topologi-
cal Methods, Bishop’s University, Sherbrooke, Canada, September 2006.

P.R. KOoTIuGA, S. Tordeux and R. Hiptmair, “Synthesis of Force-Free Mag-
netic Fields via Curl Operator Eigenvalue Problems with Non-Classical
Boundary Conditions,” SIAM Annual Meeting, Boston, MA, July 2006.

P.R. KoTiuga, “Self-Adjoint Curl Operators and Applications to the Syn-
thesis of Force-free Magnetic Fields. Oberwolfach Conference on Compu-
tational Electromagnetics and Acoustics,” Mathematisches Forschungsin-
stitut, Oberwolfach, Germany, February 2007.

P.R. KOoTIUGA, “Synthesis of Force-Free Magnetic Fields as an Unconven-
tional Inverse Problem,” Comsol Users Conference 2006, Boston, MA, Oc
tober 2006.

T. MoRsk, |[EEE LEOS Summer Topical Meeting: Lasers, amplifiers, and
nonlinear devices, July 2006.

T. D. MoUSTAKAS, “Significant achievements in Ill-nitride semiconductors
research in the last fifteen years” European Workshop on IlI-Nitride Mate-
rials and Devices, Heraklion, Crete, Greece, September 2006.

T. D. MoUSTAKAS, “A new model describing the plasma-assisted MBE
growth of GaN thin films” International Workshop on Nitride Semicon-
ductors 2006, Kyoto, Japan, October 2006.

T. D. MousTAKAS, “GaN R&D at Boston University with emphasis in Solid
State Lighting” The 10th Annual Boston University Photonics Center Sym-
posium, Boston, MA, June 2007.

T. D. MousTAKAs, “Nitride Semiconductor LEDs” New England chapter of
IEEE LEOS, MIT Lincoln Laboratories, MA, January 2007.



W. QIN, “A Survey of Architecture Description Languages,” Intel Corpora-
tion, Haifa, IL, November 2006.

W. QIn, “MADL: An Architecture Description Languages for Software
Tool-chain Synthesis,” Intel Corporation, Haifa, IL, November 2006.

W. QIn, “RFSM: A Formalism for Modeling Complex Digital Systems,” Fre-
escale Semiconductors, Austin, TX, September 2006.

V. SALIGRAMA, “Sensing Capacity, Diversity & Sparsity: Fundamental
Tradeoffs,” Institute for Pure and Applied Mathematics (IPAM) Math-
ematical Challenges and Opportunities in Sensor Networking Workshop,
University of California, Los Angeles, CA January 2007.

V. SALIGRAMA, “Sensing Capacity, Diversity & Sparsity: Fundamental
Tradeoffs,” Information Theory and Applications Workshop, University of
California, San Diego February 2007.

J. SEMETER, “Particle Acceleration in Space Plasmas: A Remote Sensing
Perspective,” University of lllinois Graduate Electrical Engineering Seminar
Series, Urbana, IL, October 2006.

A. SERGIENKO, “Precise Quantum-Optical Measurement with Engineered
Entangled-Photon States,” Seminar Center for Microwave Magnetic Ma-
terials and Integrated Circuits, Northeastern University, Department of
Electrical and Computer Engineering, November 2006.

A. SERGIENKO, “Engineered Photon Entanglement and New Quantum-
Optical Measurement Techniques”, FOCUS Seminar, University of Michi-
gan Ann Arbor, November 2006.

A. SERGIENKO, "Engineering Quantum Entanglement for Precise Optical
Measurement”, Institute for Fundamental Electronics, Orsay, France, Sep-
tember 2006.

M. SHARIF, “Peak to Average Power Reduction for Multicarrier Signals,”
Rambus, Incorporated, Los Altos, CA, March 2007.

D. STAROBINSKI, “Multi-channel Data Dissemination in Large Wireless
Sensor Networks: Single Radios Suffice,” Boston University Sensor Net-
work Consortium, Boston, MA, June 2007.

D. STAROBINSKI, “On the Capacity Limits of Advanced Channel Reserva-
tion Architectures,” IEEE INFOCOM High-Speed Networking Workshop
2007, Anchorage, AK, May 2007.

A. SWAN, “Photo-Physics of Carbon Nanotubes,” Boston University Phys-
ics Collogium, Boston, MA, May 2007.

A. SWAN, “Resonant Raman Profiles- Exciton Screening and E-phonon
Coupling,” European Material Research Society, Strasbourg, France, May

2007.

A. SwaN, “Optical determination of electron phonon coupling in carbon

nanotubes,” Los Alamos & Center for Non-Linear Studies Workshop on
Electronic and Vibrational Interactions in Carbon Nanotubes, Santa Fe,
NM, September 2006.

A. SWAN, “Measurements of Electron-Phonon Coupling Strengths in Car-
bon Nanotubes,” Frontiers in Optics 2006 Optical Society of America An-
nual Meeting, Rochester NY, October 2006.

A. SwAN, “Novel Materials for Micro- and Nanoelectronics” Pan American
Advanced Study Institute Work Shop, Renaca, Chile Jan 2007.

A. SWAN, “Photo-physics of carbon nanotubes,” Center for Material Elabo-
ration & Structural Studies, Toulouse, France, May 2007.

M. C. TeicH, “Multi-Photon and Entangled-Photon Imaging and Lithog-
raphy,” Department of Electrical & Computer Engineering Colloquium,
University of New Mexico, and IEEE LEOS Albuquerque Chapter Lecture,
Albuguerque, NM, May 2007.

M. C. TeicH, “Multi-Photon and Entangled-Photon Imaging and Lithog-
raphy,” General Physics Seminar, Louisiana State University, Baton Rouge,
LA, February 2007.

M. C. TeicH, “Quantum Optical Coherence Tomography,” Photonics Cen-
ter Faculty Forum, Boston University, Boston, MA, April 2007.

S. Agarwal and A. TRACHTENBERG, “Approximating the number of di er-
ences between remote sets,” IEEE Information Theory Workshop, Punta
del Este, Uruguay, 2006.

A. TRACHTENBERG, "Mathematical approaches to efficient data Reconcili-
ation,” Technion Israel Institute of Technology, Technion City, Israel, No-
vember, 2006.

S. UnLU, “Applications of Optical Resonance to Biological Sensing and Im-
aging,” and “Numerical Aperture Increasing Lens Microscopy for Quantum
Dot and Integrated Circuit Imaging,” Anadolu University, Eskisehir, Turkey,
April 2007.

S. UNLU, “Applications of Optical Resonance to Biological Sensing and
Imaging,” Anadolu University, Eskisehir, Turkey, ETH Zurich, Biomaterials
Group, December 2006.

S. UNLU, “Applications of Optical Resonance to Biological Sensing and
Imaging,” ETH Zlrich, Nano-optics Group, Zurich, Germany, December
2006.

S. UnLU, “Applications of Optical Resonance to Biological Sensing and Im-
aging,” IEEE/LEOS Distinguished Lecture, Gottingen, Germany, December
2006.

S. UnLU, “Nanoscale Imaging of Semiconductor and Biological Systems,”
IEEE/LEOS Distinguished Lecture, Japan Chapter, Tokyo, Japan, September
2006.
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Publications (cont.)

S. UNLU, “Numerical Aperture Increasing Lens Microscopy for Quantum
Dot and Integrated Circuit Imaging,” IEEE/LEOS Distinguished Lecture,
NTU, Singapore, January 2007.

S. UNLU, “Applications of Optical Resonance to Biological Sensing and
Imaging,” [EEE/LEOS Distinguished Lecture, NUS/IMRE, Singapore, January
2007.

S. UnL, “Nanoscale Imaging of Semiconductor and Biological Systems,”
IEEE/LEOS Distinguished Lecture, Tiibingen, Germany, November 2006.

S. UNLU, “Nanometre Boyutunda Gériintlileme: Yariiletken ve Biyoloji Al-
aninda Uygulamalar,” IEEE/LEOS Distinguished Lecture, Turkish Chapter,
National Photonics Workshop, Istanbul, September 2006.

S. UNLU, “Numerical Aperture Increasing Lens Microscopy for Quantum
Dot and Integrated Circuit Imaging,” Istanbul Technical University, Istan-
bul, Turkey, March 2007.

S. UnLU, “Applications of Optical Resonance to Biological Sensing and Im-
aging,” Koc University, Istanbul, Turkey, April 2007.

S. UnLU, “Applications of Oprical Resonance to Biological Sensing and Im-
aging,” Sabanci University, Istanbul, Turkey, June 2007.

S. UNLU, “Numerical Aperture Increasing Lens Microscopy for Quantum
Dot and Integrated Circuit Imaging,” Sabanci University, Istanbul, Turkey,
April 2007.

Patents and Patent Disclosures

H. ALtuG and ). Vuckovic, “Coupled nanoscale photonic cavity devices”,
Patent Ddsclosure, 2007

1.J. BiGio, “Pattern recognition algorithms for spectral classification with
applications to detection/screening of cancer and other pathologies using
optical spectroscopy,” Patent disclosure.

1.J. Bigio, “Method of extracting the optical properties of small volumes of
superficial turbid media,” Patent Disclosure.

1.J. BiGio, “Biopsy forceps incorporating an optical spectroscopy fiber
probe,” Patent disclosure.

1.J. BIG10, “Biopsy snare incorporating an optical spectroscopy fiber probe,”
Patent disclosure.

A.E. HuBBARD, “Biomimetic Acoustic Detection and Localization System,”
Patent disclosure.

K. Kulikowski, M.G. KARPOVsKY and A. TAUBIN US11/476,421 “System
Employing Systematic Robust Error Detection Coding to Protect System

annual report

Research

Element Against Errors with Unknown Probability Distributions,” United
States Patent Application 20070019805, published January 2007.

T. MorskE, “High Definition X-Ray Scintillation Detector,” Patent Disclo-
sure.

R. PAIELLA, T.D. MousTAKAs, K. Driscoll and A.Bhattacharyya, “Terahertz
Light Sources Based on Intersubband Transitions in Wide-Bandgap Semi-
conductors,” Patent Disclosure, April 2007.

T.D. MousTAKAS and A. Williams, “Planarization of GaN by Photoresist
Technique using an inductively Coupled Plasma,” International Applica-
tion (PCT) no. PCT/US2007/002943, filed February 2, 2007.

T.D. MousTAkAs and A. Williams, “Planarization of GaN by Photoresist
Technique using an inductively Coupled Plasma,” US Patent Application
no. 60/880, 758, filed January 17, 2007.

T.D. MousTAKAs and ). Cabalu, “Optical Devices Featuring Textured
Semiconductor Layers,” European Patent Application no. 05 744 389.7,
published December 2006, Publication no. 1735838.

T.D. MousTAKAs and ). Cabalu, “Optical Devices Featuring Textured
Semiconductor Layers” International Application (PCT) no. PCT/
US2006/042483, filed October 31, 2006, Publication no. WO 2007/053624
A2.

T.D. MousTAkAs and J. Cabalu, “Optical Devices Featuring Textured
Semiconductor Layers” U. S. Patent Application No 11/590,687, filed Octo-
ber 31, 2006, Publication no. US-2007-0120141-A1.

T.D. MousTAKAs, “Highly Insulating monocrystalline Gallium Nitride Thin
Films”, Japanese Patent no. 3817206, June 16, 2006.

T.D. MousTAKAs, “Highly Insulating monocrystalline Gallium Nitride Thin
Films”, Japanese Patent no. 3817206, June 16, 2006.

T.D. MousTaKkAs, “Semiconductor Device Having Highly Insulating
monocrystalline Gallium Nitride Thin Films,” Japanese Patent Application
2007-24009, filed February 2, 2007.

T.D. MousTAKAS, “Semiconductor Device having Group-IlI Nitride Buffer
Layer and Growth Layers,” U.S. Patent no. 7,235,819, June 26, 2007.

M.S. UNLU, B.B. Goldberg, A.K. SWAN, S.B. Ippolito, L. Moiseev, S. Lipoff
and Y. Tong, “Spectroscopy of Fluorescence for Vertical Sectioning,” grant-
ed in 2006.



5.4 Grants, Contracts, & Gifts

The following tables delineate the new grants awarded over the 2007
fiscal year. The funding level for new grants, where an ECE faculty member
is the Principal Investigator (PI) is approximately $4.6M. ECE faculty mem-

New Grants with ECE Principal Investigators

Bellotti, Enrico

Bellotti, Enrico

Castanon, David

Castanon, David
Karl, W. Clement

Castanon, David
Karl, W. Clement

Castanon, David
Konrad, Janusz

Castanon, David
Cassandras, Christos

Dal Negro, Luca

Dal Negro, Luca

Herbordt, Martin

Horenstein, Mark

Hubbard, Allyn

Karl, W. Clement

Lee, Min-Chang

Little, Thomas

Deep UV Semiconductor Laser for in situ Organic and
Biological Exploration (see source #9206-5) (Subcontract
via Photon Systems, Inc.)

SBIR: Development of Low Stress Ohmic Contacts to
HgCdTe (Subcontract via Photronix, Inc.)

Center for Subsurface Sensing and Imaging Systems
(CenSSIS) -- Research Thrust 2 (Subcontract via North-
eastern Univ.)

MURI: Fusion and Sensor Management for Automatic
Target Exploitation (in conjunction with Center for
Information and Systems Engineering) (Subcontract via
Ohio State University)

MURI: Fusion and Sensor Management for Automatic
Target Exploitation (in conjunction with Center for
Information and Systems Engineering) (Subcontract via
Ohio State University Research Foundation)

Image-Based Tracking Algorithms for Unmanned Air
Vehicles (Phase | STTR) (in conjunction with Center for
Information and Systems Engineering) (Subcontract via
Parietal Systems, Inc.)

Distributed Mission Control for Unmanned Air Vehicles
in Stochastic Environments ($110,165)

MURI: Electrically-Pumped, Silicon-Based Lasers for
Chip-Scale Nanophotonic Systems (Subcontract via
MIT)

MURI: Electrically-Pumped, Silicon-Based Lasers for
Chip-Scale Nanophotonic Systems (Subcontract via
MIT)

Accelerated Fault-Tolerant Computing in Space with
Reconfigurable Circuits

STTR: Low Power MEMS Retroreflectors for Optical
Communication (Subcontract via Boston Microma-
chines Corporation)

Photonics Technology Development and Insertion/
Task 25: Acoustic Sniper Detection (in conjunction with
Photonics Center)

Foundation for Automatic Target Recognition (in
conjunction with Center for Information and Systems
Engineering)

Controlled Studies of Whistler Wave Interactions with

Energetic Particles in Radiation Belts

Graduate Student Support (J. Tower) (in conjunction
with Center for Information and Systems Engineering)
(Subcontract via MIT/Lincoln Laboratory)

NASA

DOD/Army

NSF

DOD/AIr Force

DOD/AIr Force

DOD/Air Force

DOD/AIr Force

DOD/AIr Force

DOD/AIr Force

DOD/Navy

DOD/Army

DOD/Army

DOD/Air Force

DOD/AIr Force

MIT
Lincoln Lab

1/1/2006

9/22/2006

9/1/2006

5/1/2006

5/1/2006

11/1/2006

7/1/2007

7/1/2006

7/1/2006

11/1/2005

8/4/2006

7/1/2006

2/1/2007

12/1/2006

9/1/2006

12/31/2007

12/14/2008

8/31/2007

9/30/2006

9/30/2007

5/31/2007

11/30/2007

11/30/2006

11/30/2007

10/31/2006

2/4/2007

6/30/2007

11/30/2007

11/30/2007

12/31/2006

bers were also Co-Pls on grants with Pls from other departments, as noted
in the table. Their share of the funding for new grants awarded is approxi-
mately $2.7M. The total of new grants is therefore approximately $7.3M.

$25,000

$120,000

$§291,772

$95,361

$249,994

$34,734

$55,083

$41,667

$100,000

$25,000

$33,755
$150,000
$82,443

$110,000

$13,962
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New Grants with ECE Principal Investigators (cont.)

RECIPIENT TITLE OF AWARD SOURCE BEGIN END  AMOUNT
Little, Thomas Body-Area Instrumentation for Avoidance of Workplace  The Hartford Fire 5/25/2007  12/31/2007 $66,000
Injury Insurance Company
Morse, Theodore Specialty Fibers for Clinical Applications DOD/AIr Force 2/1/2007 1/31/2008 $150,000
Morse, Theodore Doped Silica Preforms and Tubes: OVD Process OFS Laboratories, 5/21/2007  5/20/2008 $30,000
LLC
Morse, Theodore Aerosol/Combustion Synthesis of Unaglommerated DOD/Air Force 4/30/2007 1/31/2008 $70,000

Yttria Nanoparticles (in conjunction with Center for
Nanoscience and Nanobiotechnology)

Moustakas, Theodore  Low-Cost Blue/UV LEDs with Very High Photon Conver- DOE 10/1/2006  9/30/2007 $85,000
sion and Extraction Efficiency for White Lighting

Moustakas, Theodore  Low-Cost Blue/UV LEDs with Very High Photon Conver- DOE 10/1/2006  9/30/2007 $80,000
sion and Extraction Efficiency for White Lighting

Moustakas, Theodore  Low-Cost Blue/UV LEDs with Very High Photon Conver- DOE 10/1/2006  9/30/2007 $154,995

sion and Extraction Efficiency for White Lighting

Moustakas, Theodore  Photonics Technology Development and Insertion/Task ~ DOD/Army 5/1/2005  10/31/2006 $273,000
6: Development of GaN Substrates by HVPE to be Used
by Both BU and ARL Groups for Fabrication of UV-LEDs
for Biological and Chemical Detection (Photonics
Center Award)

Moustakas, Theodore ~ Deep UV Semiconductor Laser for in situ Organic and NASA 1/1/2006 12/31/2008 $125,000
Biological Exploration (see source #9207-5) (Subcontract
via Photon Systems, Inc.)

Moustakas, Theodore  Green LED Research (Subcontract via University of DOE 8/1/2006  7/31/2007 $350,000
Nevada/Las Vegas Research Foundation)

Moustakas, Theodore  Nitridation Studies of Sapphire Wafers Saint-Gobain 12/12/2006  3/15/2007 $10,000

Ceramics

Paiella, Roberto Plasmonic Band-Structure Engineering for Light-Emission  DOE 8/15/2006  8/14/2007 $104,897
Efficiency Enhancement

Paiella, Roberto Intersubband All-Optical Switching and Optically- NSF 9/1/2007 8/31/2008 $90,426

Moustakas, Theodore ~ Pumped Light Emission with ll-Nitride Quantum Wells

Paiella, Roberto Intersubband All-Optical Switching and Optically- NSF 9/1/2006  8/31/2007 $95,649

Moustakas, Theodore ~ Pumped Light Emission with ll-Nitride Quantum Wells

Ruane, Michael Center for Subsurface Sensing and Imaging Systems NSF 9/1/2006  8/31/2007 $58,942

(CensSSIS) -- Education Program (Subcontract via North-
eastern Univ.)

Ruane, Michael REU Site: Research Experience for Undergraduate Stu- NSF 5/1/2007 4/30/2008 $114,053
dents in Photonics

Saleh, Bahaa Center for Subsurface Sensing and Imaging Systems NSF 9/1/2006  8/31/2007 $124,865
(CenSSIS) -- Research Thrust 1-Photonics (Subcontract
via Northeastern Univ.)

Saleh, Bahaa Quantum Oprtical Coherence Tomography (CenSSIS NSF 2/1/2003 8/31/2007 $35,000
Teich, Malvin C Supplement) (Subcontract via Northeastern University)

Saleh, Bahaa Quantum Imaging: New Methods and Applications DOD/Army 5/1/2005  9/30/2007 $210,673
Teich, Malvin C. (MURI) (Subcontract via University of Rochester)

Sergienko, Alexander V

Saligrama, Venkatesh CAREER: A Systems Approach to Networked Decision NSF 6/1/2005 5/31/2008 $80,000

Making in Uncertain Environments (in conjunction with
Center for Information and Systems Engineering)

annual report



RECIPIENT TITLE OF AWARD SOURCE BEGIN END AMOUNT

Saligrama, Venkatesh Networked Sensing Systems for Urban Target Recogni- ~ DOD/Navy 12/31/2005  12/30/2007 $76,000
tion (in conjunction with Center for Information and
Systems Engineering)

Semeter, Joshua Ground-Based Investigation of Upflowing lons in the NSF 1/1/2007  12/31/2007 $80,100
Discrete Aurora (in conjunction with Center for Space
Physics)

Semeter, Joshua AMISR Craduate Studies: Development of Multi-Sensor ~ NSF 1/1/2007  12/31/2007 $74,463

Analysis Techniques and a Synergistic Educational Pro-
gram (in conjunction with Center for Space Physics)

Semeter, Joshua CAREER: Magnetosphere-lonosphere Coupling Through ~ NSF 5/1/2007  4/30/2008 $78,219
Multi-Sensor Data Fusion

Semeter, Joshua SGER: Field-Test of a Prototype Giant Magneto-Imped- ~ NSF 10/1/2006  9/30/2007 $50,000
ance Magnetometer

Semeter, Joshua AMISR Graduate Studies: Development of Multi-Sensor ~ NSF 1/1/2007  12/31/2007 $21,531

Karl, W. Clement Analysis Techniques and a Synergistic Educational
Program

Teich, Malvin Free Space Quantum Key Distribution (T. Yarnall) (Sub- ~ DOD/Air Force 9/1/2006  12/31/2006 $15,358
contract via MIT/Lincoln Laboratory)

Teich, Malvin Free Space Quantum Key Distribution (T. Yarnall) (Sub- ~ DOD/Air Force 1/1/2007 5/31/2007 $19,198
contract via MIT/Lincoln Laboratory)

Unlu, M. Selim Design, Fabrication and Bench Testing of the FLAMES HHS/NIH/NINDS 9/20/2005  8/31/2007 $53,216

(in conjunction with Center for Nanoscience and Nano-
biotechnology) (Subcontract via New Jersey Institute of

Technology)
Unlu, M. Selim High-Throughput, Label-Free Promoter Sequence HHS/NIH/NIGMS 7/1/2007  6/30/2008 $197,234
Discovery
Unlu, M. Selim New Instrumentation for Nanoscale Subsurface Spec DOD/AIr Force 6/15/2003  1/14/2007 $72,500
Goldberg, Bennett troscopy and Tomography (in conjunction with Center

for Nanoscience and Nanobiotechnology) (Subcontract
via University of Rochester)

Unlu, M. Selim New Instrumentation for Nanoscale Subsurface Spec- DOD/AIr Force 6/15/2003  1/14/2008 $107,154
Goldberg, Bennett troscopy and Tomography (Subcontract via University
of Rochester) (see source #8281-5)

SUBTOTAL GRANTS WITH ECE Pls $4,582,244
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New Grants with ECE co-Pls

RECIPIENT

Bifano, Thomas
Bellotti, Enrico
Castanon, David A
Dal Negro, Luca
Hubbard, Allyn E
Morse, Theodore

Moustakas, Theodore

Paiella, Roberto
Swan, Anna
Unlu, M. Selim

Brower, Richard
Rebbi, Claudio

Lane, Kenneth
Brower, Richard
Cohen, Andrew
Rebbi, Claudio
Pi, So Young

Brower, Richard
Rebbi, Claudio

Lane, Kenneth
Brower, Richard
Cohen, Andrew
Rebbi, Claudio
Pi, So Young
Katz, Emanuel

Baillieul, John
Castanon, David

Rebbi, Claudio
Coker, David
Caramanis, Michael
Giles, Roscoe
Grossberg, Stephen

Giles, Roscoe
Holmes, Raquell M.

Rebbi, Claudio
Coker, David
Caramanis, Michael
Giles, Roscoe
Grossberg, Stephen

Campbell, David
Horenstein, Mark
Erskine, Mary

Campbell, David
Horenstein, Mark
Erskine, Mary

Mountain, David
Hubbard, Allyn

Del.uca, Carlo
Nawab, S. Hamid

annual report

TITLE OF AWARD

Photonics Research and Technology Insertion
($7,940,000)

Collaborative Research: National Computational Infra-
structure for Lattice Guage Theory ($183,350)

Research in Particle Physics, Task E: Theoretical Particle
Physics ($40,000)

Collaborative Research: National Computational Infra-
structure for Lattice Guage Theory ($88,150)

Research in Particle Physics, Task E: Theoretical Particle
Physics ($550,000)

Behavioral Dynamics in the Cooperative Control of
Mixed Human/Robotic Teams (MURI-07) (in conjunc
tion with Center for Information and Systems Engineer-
ing) ($993,085)

IGERT: Multidisciplinary Approach to the Integration
of High-Performance Computing in Science Education
(§539197)

BPCA - Empowering Leadership: Computing Scholars of
Tomorrow (Subcontract via Rice University) ($42,499)

IGERT: Multidisciplinary Approach to the Integration
of High-Performance Computing in Science Education
($211,140)

No Longer a Dream Deferred: Greater Minority STEM
Participation Through Academic and Institutional
Change (Subcontract via UMass/Ambherst) ($85,600)

No Longer a Dream Deferred: Greater Minority STEM
Participation Through Academic and Institutional
Change (Subcontract via UMass/Amherst) ($46,500)

Active Filtering in the Cochlea (In conjunction with the
Hearing Research Center) ($494,293)

Wearable-Sensor System for Monitoring Motor Func
tion ($619,987)

SOURCE
DOD/Army

DOE

DOE

DOE

DOD/AIr Force

NSF

NSF

NSF

NSF

NSF

HHS/NIH/NIDCD

HHS/NIH/NIBIB

BEGIN
7/1/2006

3/15/2007

2/1/2006

9/15/2006

2/1/2007

5/1/2007

12/1/2006

3/1/2007

12/1/2005

3/1/2006

3/1/2006

7/1/2007

9/6/2006

END AMOUNT

6/30/2007

3/14/2008

1/31/2007

3/14/2007

1/31/2008

11/30/2007

11/30/2007

2/29/2008

11/30/2007

2/28/2007

2/28/2007

6/30/2008

8/31/2007

$71,969

$158,952
$102,015
$465,878
$106,635
$150,656
$111,960
$65,467

$162,305
$91,675

$6,667

$44,075

$91,667

$496,543

$107,839

$21,250

$42,228

$11,887

$11,887

$82,399

$150,000



Deluca, Carlo Harnessing Motoneuron Activity: From Lab to Clinic HHS/NIH/NICHD 6/1/2007 5/31/2008 $150,000
Roy, Serge ($557,233)
Nawab, S. Hamid
Adam, Alexander
Goldberg, Bennett MURI: New Instrumentation for Nanoscale Subsurface  DOD/Air Force 6/15/2003  1/14/2008  $36,423
Unlu, M. Selim Spectroscopy and Tomography (Subcontract via Univer-

sity of Rochester) (see source 8280-5) ($72,846)

Subtotal Grants With ECE Pls $2,740,377

Professor Thomas Little
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Research

Continuing Grants & Contracts, FY06

RECIPIENT
Alanyali, Murat

Alanyali, Murat

Saligrama, Venkatesh

Alanyali, Murat

Saligrama, Venkatesh

Bellotti, Enrico

Bigio, Irving J.

Castanon, David

Herbordt, Martin

Ishwar, Prakash

Karl, W. Clement
Karl, W. Clement

Karpovsky, Mark
Taubin, Alexander

Konrad, Janusz

Kotiuga, P. Robert

Little, Thomas
Alanyali, Murat
Kunz, Thomas
Phillips, Nathan

Saligrama, Venkatesh

Little, Thomas
Alanyali, Murat
Kunz, Thomas
Phillips, Nathan

Saligrama, Venkatesh

Morse, Theodore

Moustakas, Theodore

Moustakas, Theodore

Moustakas, Theodore

Moustakas, Theodore

Oliver, William

annual report

TiTLE OF AWARD
CAREER: Scalable Architecture for Self-Managed Networks

Distributed Methods for Statistical Decision Making in Net-
worked Environments REU Supplement

Distributed Methods for Statistical Decision Making in Net-
worked Environments

CAREER: Theoretical Investigation of Single Photon Detectors
for Quantum Technology

Graduate Student Support: N. Kunapareddy

Center for Subsurface Sensing and Imaging Systems (CenSSIS)
Research Thrust 2 (Subcontract via Northwestern University)

Exploratory/Development Grant: FPGA-Based Computational
Accelerators

CARRER: Information-Scaling Laws, “Bit-Conversion” Prin-
ciples, and Robust Coding Architectures in Sensor Networks

Foundation in Automatic Target Recognition
Anatomic Morphologic Analysis of MR Brain Images

Cryptographic Devices Resistant to Attacks: Design Method-
ology Based on Robust Codes, Asynchronous Circuitry, and
Multi-Valued Logic Technology

US-France Cooperative Research: Segmentation and Recon-
struction of Scenes with Dynamic Objects

Advanced Computational Magnetism - ACE ‘06 Workshop (In
conjunction with the Center for Computational Science)

NetS-NOSS: Semantic Internetworking of Sensor Systems for
Efficient In-Network Information Processing

REU Supplement: NetS-NOSS: Semantic Internetworking of
Sensor Systems for Efficient In-Network Information Process-

ing

Ultra-Sensitive Biodetection Using Whipering Gallery Spheres
and Intra-Cavity Polarization Mode Beating (PMB)

Deep Ultraviolet Laser Diode for UV Resonance Enhanced
Raman Identification of Biological Agents

Low-Cost Blue/UV LEDs with Very High Photon Conversion
and Extraction Efficiency for White Lighting

Novel GAn HBT for Advanced T/R Modules for X-Band Radar
Performance Enhancement

Comparative Studies of UV LEDs Emitting ar 280 nm Grown
Along Polar and Non-Polar Direction of AIN Substrates and
Templates

REU Supplement: Incoherent Scatter Radar Studies of Hot
Oxygen

SOURCE
NSF
NSF

NSF

NSF

LANL/DOE
NSF

PHS/NIH/NCRR

NSF

AFOSR
PHS/NIH/NINDS
MoniBase Logic

NSF

NSF

NSF

NSF

NSF

Photonix/DARPA

NETL/DOE

Photonix/AFOSR

AFRL

NSF

BEGIN
7/1/2003
8/1/2004

8/1/2004

5/1/2005

6/1/2005

7/1/2004

12/15/2005

9/1/2003
9/1/2005
5/26/2005
5/1/2003

4/1/2006

1/1/2005

1/1/2005

9/1/2004

2/15/2004

9/1/2004

9/27/2004

5/10/2005

11/15/2003

END
7/31/2008
7/31/2008

7/31/2008

4/30/2010

2/28/2007

6/30/2007

11/30/2007

8/31/2006

8/31/2007

8/31/2006

10/31/2006

3/31/2007

12/31/2007

12/31/2007

8/31/2007

2/15/2006

9/30/2007

9/29/2006

8/10/2006

10/31/2006



RECIPIENT
Oliver, William

Roy, Ronald

Saligrama, Venkatesh

Semeter, Joshua

Sergienko, Alexander

Saleh, Bahaa
Teich, Malvin
Starobinski, David

Starobinski, David

Starobinski, David
Starobinski, David

Starobinski, David

Swan, Anna

Swan, Anna

Swan, Anna

Teich, Malvin

Trachtenberg, Ari

Trachtenberg, Ari

Unlu, M. Selim

Unlu, M. Selim

Unlu, M. Selim
Anna Swan
Bennett Goldberg
Charles Delisi

TITLE OF AWARD

Incoherent Scatter Radar Studies of Hot Oxygen (In conjunc
tion with the Center for Space Physics)

Enhancement and Control of Remote Acoustic Hemostasis
and Focused Ultrasonic Surgery by Acoustic Cavitation

Workshop on Networked Sensing, Information and Control
(Boston, MA Winter 2006)

Ground-Based Investigation of Upflowing lons in the Discrete
Aurora (In conjunction with the Center for Space Physics)

ITR - Integrated Source of High-Fidelity Entangled States for
Quantum Information Processing

CAREER: Quality of Service Engineering with Multiple Time-
Scale Traffic

CAREER: Quality of Service Engineering with Multiple Time-
Scale Traffic (REU)

A Theory of Stability for Communication Networks

NeTS-NOSS: SensorNet Architecture for Indoor Location
Detection: From Resolution to Robustness

REU Supplement: NeTS-NOSS: SensorNet Architecture for
Indoor Location Detection: From Resolution to Robustness

Nanometer Resolution Spectral Self-Interference Fluorescence
Microscopy

Nanometer Resolution Spectral Self-Interference Fluorescence
Microscopy (REU & travel)

4 Schools for WIE
Functional Imaging of Synapses by Entaggled-Photon Micros-
copy

CAREER: Practical Data Synchronization: Minimizing Com-
munication

A Scalable Middleware for Data Reconciliation in PDAs and
Mobile Networks

NIRT: Advanced Characterization Technique in Optics for
Nanostructure (ACTION)

MOCVD Growth of GaAs Wafers for Heterojunction Bipolar
Transistors

IRES: US-Turkey-Switzerland Collaboration on Resonant Struc
tures for Biosensing and Imaging (In conjunction with the
Center for Nanoscience and Nanotechnology)

SOURCE
NSF

NEU/CenSSIS
Industrial
NSF

NSF

NSF

NSF

NSF

NSF

NSF

NSF

NSF

NEU/NSF
Packard Fdn

NSF

NSF

NSF

Kopin Co./NSF

NSF

BEGIN
11/15/2005

5/1/2003

9/15/2005

1/1/2004

9/1/2003

8/1/2002

5/1/2003

8/1/2004
9/1/2004

9/1/2004

5/1/2002

5/1/2002

12/15/2002

8/1/1999

2/1/2002

6/1/2003

10/1/2002

7/1/2005

5/1/2006

END
10/31/2007

5/31/2007

8/31/2006

12/31/2007

8/31/2007

7/31/2008

7/31/2008

8/14/2008
8/31/2008

8/31/2008

4/30/2007

4/30/2007

10/31/2006
8/31/2006

1/31/2008

5/31/2007

9/30/2007

8/31/2006

4/30/2009
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Outlook

6.1 Mission and Vision

The Department of Electrical and Computer Engineering (ECE) at
Boston University is a medium-size Research-l department with a current
enrollment of 244 BS, 82 MS, and 106 PhD students. The Department of-
fers BS, MS and PhD degree programs in Electrical Engineering (EE) and
Computer Systems Engineering (CSE) and a MS degree in Photonics. Both
undergraduate programs are accredited by ABET. The Department has
435 FTE faculty, who earned approximately $7.3M of new grants and con-
tracts this year. The Departmental facilities occupy about 55,000 sq. ft. in
the Photonics Building.

ECE is a multidisciplinary department, with a strong systems perspec-
tive. There are three overlapping areas of research and instruction: Electro-
physics, which includes photonics, solid state materials and devices, and
electromagnetics and space physics; Information Systems and Sciences,
which includes signal and image processing, control and communica-
tion systems, and networks; and Computer Systems Engineering, which
includes hardware, software applications, and computer networks. The
faculty have collegial ties to important Boston University research cen-
ters, most notably the Photonics Center, the Center for Nanoscience and
Nanobiotechnology (CNN), the Center for Information Systems and Engi-
neering (CISE), the Center for Computational Science, the Center for Space
Physics, the Center for Subsurface Sensing and Imaging Systems (CenSSIS),
and the Center for Cognitive and Neural Systems. We also have strong links
with several other departments at Boston University (See Fig.1). Many fac-
ulty members pursue collaborative cross-disciplinary research with faculty
in other Boston University departments and have strong extramural ties in
larger centers, multi-university initiatives, and industry collaboratives.

Electrical engineering and computer systems engineering are funda-
mental technology disciplines. They address challenging research prob-
lems, support important applications, and offer strong opportunities for
business development. Innovations from electrical and computer engi-
neering define modern society and support much of the world’s high-tech
economy. Personal computers, cellular phones, fiber optics communica-
tions and the Internet, medical imaging systems, digital CDs and DVDs,
laser materials processing, new energy sources, and modern defense sys-
tems are just a few of the many technologies arising from electrical and
computer systems engineering.

Electrical engineering and computer systems engineering are also en-
abling disciplines. They are critical to the development of virtually every

To educate our students to meet high standards of excellence
in electrical and computer engineering in preparation for profes-

sional careers and advanced studies.

To create and disseminate new knowledge through basic and ap-
plied research in electrical and computer engineering.

To serve as a resource of electrical and computer engineering ex-
pertise at the local, regional, and national levels.

annual report

field of science, technology, and medicine. Electronic instrumentation for
measurements on scales from nanometers to light years, environmental
monitoring of pollution, land use and global warming; automatic control
systems for industry and transportation; data communications for people,
corporations, and governments; and computer modeling for economics,
DNA, weather, and security are examples of how we support broad areas
of inquiry and contributions to human knowledge and welfare.

Electrical and computer systems engineering have special significance
and relevance as key technologies for the 21 century, where information
and systems sciences will be vital to the solution of the significant prob-
lems facing society. Other areas of the university benefit from the tech-
nologies and training we provide to research, education, and outreach. The
Massachusetts economy, especially along Route 128/1-93, is strongly de-
pendent on companies and industries rooted in electrical and computer
systems engineering. Even the financial services economy of Boston relies
on information sciences, communications, and computer systems sup-
ported by the disciplines we address. Finally, efficient, effective intelligence
and defense systems increasingly rely on electrical and computer systems
engineering innovations to collect data and project force in lieu of putting
soldiers and military assets directly at risk.

The ECE Department has attracted outstanding students and fac
ulty, instituted major centers, and built an excellent reputation in the pro-
fessional community. ECE Ph.D. students have earned numerous Dean'’s
Fellowships and prestigious external fellowships from NSF, DARPA and the
Gates Foundation. Most of the ECE junior faculty have been recognized
with CAREER awards and/or ONR Young Investigator awards, and many of
the senior faculty are world-renowned figures in their fields.

Our overall strategy for creating a prominent program in education,
research, and outreach is to continue to focus on a few important inter-
disciplinary areas of excellence that will create outstanding programs of re-
search and innovation while contributing to a strong undergraduate learn-
ing experience and cutting edge graduate research. This will require faculty
stability and growth and continued University support for curriculum and
laboratory development.

Plans for faculty growth (and replacements in response to attrition)
have been motivated by the need to strengthen existing research areas
to become more competitive at a national level, develop new expertise
to keep up with the rapidly changing face of the profession and to play
a leading role in shaping future technological
advances, and respond to shifting and growing
student enrollments at both the undergraduate
and graduate levels. We also aim to exploit the
synergies between our existing research areas as
well as links with other departments and centers
at Boston University. We expect a strong rebound
in high tech over the next five years, and plan to
invest wisely now to benefit from these coming
opportunities. The continued excellence of our
faculty and students will lead to the increased
prominence desired for Boston University’s ECE
Department.
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Figure 1. Links Between the ECE Department and Other Departments and Centers (blue)

6.2 History and Trends

Founded in 1970 as the Department of Systems Engineering, the De-
partment rapidly embraced the emerging field of computer engineering
and became the Department of Systems and Computer Engineering (SC) in
1976. As its scope broadened further over the years, it became the Depart-
ment of Electrical, Computers, and Systems Engineering (ECS) in 1981. Inter-
est in the undergraduate Systems program subsequently declined, and the
name of the Department was changed again in 1996 to the current name,
ECE (A Ph.D. degree in Systems is currently offered at the College level).

The Department grew substantially in the mid 1980s under the lead-
ership of Dean Louis Padulo, and as undergraduate enrollment soared, the
size of the faculty doubled, from 16 to 32, in five years. This period also
witnessed the creation of a popular corporate classroom program, which
reached a peak enrollment of more than 700 and lasted for a decade.

During the administration of Dean Charles DelLisi in the 1990s, a
strong research focus emerged, and a new Department Chair, Bahaa Saleh,
was appointed in 1994. Saleh has continued the effort to expand research
in targeted areas, and the Department gradually matured from a primar-
ily undergraduate teaching program in previous decades to a Research-|
department with high quality undergraduate and graduate instruction,
a substantial research program, and an increasingly distinguished faculty.
The number of faculty increased from 32 in 1994 to the current number of
43.5 FTE. External research grants and contracts increased from $2.0-2.5M
in the early 1990s to over $7M in the last few years. The relocation of the
Department to the new Photonics Building in the Spring of 1997 has pro-
vided faculty and students with excellent research and instructional fa-
cilities. The Department now attracts outstanding students and faculty,
leads and participates in major research centers, and is gradually gaining an
excellent reputation in the professional community.

The recent history of the Department is depicted by a number of

vital statistics of student enrollment and degrees awarded, faculty size, and
grant funding, as described in this section.

A. Students

Statistics of enrollment in the BS, MS, and PhD ECE programs are
displayed in Fig. 2. Undergraduate enrollment has tended to mirror general
national patterns, including the following:

» After a period of stable undergraduate enrollment in 1996-2001, a
demographic decline is occurring.

» While the enrollment in the EE program has remained stable in
the last decade, the large increase in CSE enrollment that occurred
in the late 1990s has been followed by a sharp decline (Fig. 3). The
CSE undergraduate enrollment is now lower than that of the EE
program.

» Change in the number of undergraduate degrees awarded is, as
expected, a shifted version of the enrollment (Fig. 4).

» At the graduate level, the emphasis has shifted in the mid 1990s
from professional MS-oriented students to MS students seeking
doctoral degrees.

» MS degree enrollment has stabilized in the last few years after a pe-
riod of sharp decline in the late 1990s (see Fig. 2) due to the demise
of the Corporate Classroom program.

» Ph.D. enrollment has risen in recent years, slightly exceeding MS en-
rollment (Fig. 2). Total enrolment in the graduate program this year
(188) is now more than 40% of the total student body (432).

» Graduate teaching fellowship resources have declined slightly, while
RA support grew with grant funding.

ece@bu
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Figure 2. History of BS, MS, and PhD Student Enrollment
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B. Faculty and Staff

The size of the faculty has increased from 32 in the early 1990s to an
average of average of approximately 36 FTEs in the 1996-2003 period and
is now 43.5 FTE, as displayed in Fig. 6. This net growth has been achieved
despite some faculty attrition caused by retirement, non-renewal of inac
tive faculty, and competition from other institutions that made attractive
offers to some of our successful faculty. Maintaining the size of the depart-
ment and achieving a small net growth in certain strategic areas continues
to be a goal of this department.

Research funding has grown significantly in the last decade. Total an-

nual new research funding in the last five years averaged to approximately
$7.3M, compared to $5.2M in the 1996-00 period, and $2.4M in 1990-95.

Staff development has improved in response to faculty size, research
volume, and programmatic changes. Scientific staff (research faculty, post-
docs, visiting scholars) has increased with associated space and administra-
tive demands, but the technical lab staff positions have remained steady. A
new staff position has been added in the area of publications, new media,
and promotions.

The Photonics Center building at Boston University, home of the
Department of Electrical & Computer Engineering
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millions of dollars

Figure 6. Number of Faculty
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Affiliate faculty and research facuty with no teaching responsibilities are not included in
this chart. Teaching faculty without an active research program are included.

Figure 7. New Research Grants & Contracts
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Dark-blue bars represent grants and contracts for which the principal investigators were ECE faculty; light-blue
bars represent the share of ECE faculty in grants and contracts for which the Pl are form other departments.
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