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Project Students Faculty Advisor

1°"- Design of an imaging system for processing medical images  Hojat Mousavi Dr. Khalaj
Puya Ehsaani

2" Design of a decoding process for COMA systems Omid Mashayekhi Dr. Marvasti

3" Design of a self motion system for modular robots Salman Faraji Dr. Bagheri
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Commercialization of Patented Technologies at the United States Patent & Trademark Office
(USPTO) which are filed by International Inventors
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Call for Nomination- Dr. Amin Lifetime Achievement Award

SUTA is proud to announce the 2012 SUTA'’s Dr. Amin Lifetime Achievement Award.The award is
intended to promote visionary work, high community impact and excellent industrial and
international academic relations among Sharif University alumni and current or past faculty, while
recognizing Dr. Amin, for his efforts in bringing the University to the high international standards.
The objective of this award is to recognize a faculty member at Sharif University of Technology
with notable lifetime achievements, outstanding service in education and research to the university,
and community service.

Hereby, the Board of Directors of SUTA invites all members to submit their nominations via email
to suta.bod@gmail.com by Farvardin 31st1391 (April 20, 2012). In your nomination message
please clearly indicate the name and contact information of the nominee, as well as yours; also
please in a paragraph or two indicate why you consider the person you nominate to be a good
candidate for this award, mentioning his/her greatest academic and community service
achievements.
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Behrokh Khoshnevis is a professor of Industrial & Systems Engineering and Civil & Environmental
Engineering, and is the Director of the Center for Rapid Automated Fabrication Technologies (CRAFT)
and Director of Manufacturing Engineering Graduate Program at USC. He is active in CAD/CAM, robotics
and mechatronics related research projects that include the development of novel Solid Free Form, or Rapid
Prototyping, processes (Contour Crafting, SIS and MPM), automated construction of civil structures,
development of mechatronics systems for biomedical applications (e.g., restorative dentistry, rehabilitation
engineering, haptics devices for medical applications), and autonomous mobile and modular robots for
assembly applications on earth and in space. His recent inventions concern new oil and gas recovery
systems. He routinely conducts lectures and seminars on invention and technology development. He is a
Fellow member of the Institute of Industrial Engineers, a Fellow member of the Society for Computer
Simulation, and a Senior member of the Society of Manufacturing Engineering. His inventions have
received extensive worldwide publicity in acclaimed media such as New York Times, Los Angeles Times,
Sunday Times, Business Week, Der Spiegel, New Scientist, Discover and Wired Magazines, and national
and international television and radio networks such as ABC, CBS, NBC, PBS, Discovery channels of US,
Canada, Germany and BBC World News. The automated construction invention, Contour Crafting, was
identified as one of six disruptive technologies by a Harvard University study which was reflected in
Forbes. The technology was also selected in 2006 as one of top 25 best inventions from more than 4000
candidate inventions by the National Inventors Hall of Fame and the History Channel’s Modern Marvels
program.
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Abstract:

The objective of this research was to improve the signal processing aspects of noninvasive fetal cardiography
and to provide better insights of this problem, by developing new techniques for the modeling and filtering of
fetal electrocardiograms (ECG), recorded from an array of electrodes placed on the maternal body surface.
The idea behind the developed methods is to use a priori information about cardiac signals, such as their
pseudo-periodicity, to improve the performance of the currently existing schemes and to design novel
filtering techniques customized for cardiac signals. Theoretically, the proposed methods are combinations of
morphological models of the ECG, ad hoc Bayesian filtering techniques, and special classes of spatial filters
adapted from the blind and semi-blind source separation context. It is shown that due to the generality of
these methods, the same procedures are applicable to multichannel adult ECG recordings and can be used in
real-time cardiac monitoring systems. Moreover, since the developed methods are based on the cardiac
signal morphology, the same methods are applicable to other cardiac monitoring modalities such as the
magnetocardiogram (MCG), which are morphologically similar to the ECG. A case study of this method is
presented for the extraction of twin fetal MCG signals. Moreover, an advanced deflation technique is
presented, which is able to separate subspaces of desired signals from degenerate mixtures of signal and
noise. This idea has found various applications in other signal processing contexts.
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Interview with Dr. Maryam Shojaei Baghini, the first female Ph.D. graduate in
Electrical Engineering from Sharif University of Technology

Dr. Maryam Shojaei is currently an associate Professor in Department of Electrical Engineering,
[IT-Bombay. IIT is the short form for Indian Institute of Technology. | contacted her on the phone
and asked if she can be interviewed for SUTA newsletter and to my great joy, she accepted my
request.

Dr. Maryam Shojaei Baghini had her entire primary and secondary school education in Kerman.
She studied in Mollasadra School with major in Maths-Physics. “The school had excellent
teachers,” she mentioned. Dr. Shojaei named a few of them and said, “I always remember those
teachers like Mrs. Karvani who always was enthusiastic about teaching Physics, Mrs. Basirian who
made English language classes lovely, Mrs. Jabbarzadeh and Mrs. Bakhoda, chemistry teachers
and Miss Mihankhah who taught us Persian literature with rules similar to mathematics; Mr.
Nematollahi who always had chalks with different colors to demonstrate geometry theorems and
his kind language; Mr. Mollah who taught us algebra using interesting fonts of different sizes on the
blackboard and Mr. Bahremand who always used real examples for theorems in set theory that we
never forget.” Dr. Shojaei mentioned that she never forgets them and is confident that root of her
education and many students in her class was planted by those teachers. She stated that definitely
without such teachers successful higher education and even research capability could not come
true for her. She also mentioned that she always pray for all of them.

When | asked her why she chose Math-Physics branch she answered, “From childhood | loved
math. Moreover, when | was a child | was always fascinated by the way electronic and electrical
instruments and appliances work. So when | reached to high school | decided to choose
engineering for my future carrier.”

Dr. Shojaei was graduated from high school with first rank in the entire Kerman Province among alll
students. Due to family responsibilities, she decided to stay in Kerman. However, since Kerman
University didn’t have position in electronic engineering in the academic year she graduated, she
selected the closest city to Kerman as her first choice, i.e., electronic engineering in Sistan va
Baluchistan University in Zahedan and she got admitted at her first choice. She said, “interestingly
at that time we had to choose the university and branches right after the last exam of the entrance
exam for universities. So nobody knew how relatively she/he has done in the exam when choosing
the branches.” Since Dr. Shojaei wanted to be in Kerman she moved to Kerman University after
one semester, when EE was also offered there. Particularly having a top CPI was an important
factor for acceptance of her transfer.

After graduating in Electronic Engineering from Kerman University while securing first rank in the
University among her class-mates, the family encouraged her to pursue more. She patrticipated in
the entrance exam for higher education (across the country). Her first choice this time was
Electronic Engineering at Sharif University of Technology (SUT) where she got accepted and also
continued for Ph.D. in the same branch and at the same university. Maryam did her M.S. project
with Dr. Pezeshk in Electronics Research Center at SUT. Her project was in the area of VLSI
design on complete reverse engineering and redesign of a processor, from layout to the
architecture and from architecture to the layout level. Dr. Shojaei said, “The project was really a big
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project for an M.S. student but it was a very good learning experience. So Dr. Pezeshk and |
decided to define several B.S. projects along with the main project. Students welcomed the topics
and we made a team, four B.S. students and two summer interns. We had an active group and one
room dedicated to the project. That was a good experience for me, not only technically but also
from team leading and project management aspects. When | joined Ph.D. program detailed photos
of the project were kept in Electronics Research Center of SUT. | got full mark (20 out of 20) for
my M.S. Project.”

Dr. Shojaei mentioned, “When | was an M.S. Student in SUT, Electrical Engineering school of SUT
had started taking Ph.D. Students in different branches like Power Electronics, Control & Systems
and Communication. The school started taking Ph.D. students in Electronics Branch in 1991 (1370
on Iranian Calendar). So | applied in the same year and got selected. In those years the school
had started expanding Ph.D. program, hiring more faculty members and opening more
laboratories. My Ph.D. advisor was Dr. Sharif-Bakhtiar and my Ph.D. thesis was on the
development of novel formal techniques for automatic analog circuit synthesis. | remember Dr.
Sharif-Bakhtiar once mentioned to me that the first batch always paves the road for the next
batches. That was true and the program was shaped and evolved gradually. The school also
involved us in teaching activities.

In answer to the question regarding extra curriculum activities in SUT, she referred to her activity
as member of editorial board of the “Barghe Sharif” magazine which was published by students of
School of Electrical Engineering of SUT when she was a Ph.D. student. Dr. Shojaei said, “We had
an active team of B.S., M.S. and Ph.D. students. | remember how with a lot of interest we were
spending hours on preparing draft of articles based on variety of references and our research
outcomes. We worked on various topics ranging from ASICs to Neural Networks. We also had
formed different groups working on the latest research areas and technologies.” Dr. Shojaei
mentioned that such activities always improves spirit of technical team work, enhances confidence
level of students and prepares them for accepting challenging research projects. Impact on the
students was significant and students liked the magazine.

After finishing her Ph.D., as the first female graduate from SUT in Electrical Engineering, she had
an offer to stay back in SUT, continue for some time as a Post-Doctoral Researcher and then join
the school of Electrical Engineering of SUT. However, she had to go to India due to family
commitments. So she continued her Post-Doctoral research at [IT-Bombay and joined as a faculty
member in the same institute afterwards. Dr. Shojaei said, “There are seven established IITs
(Indian Institute of Technology) and 8 new IITs in India. Practically SUT and IIT-Bombay are
similar. However it's a fact that anybody should have enough enthusiasm and passion anywhere
and anytime to prove her capabilities.”

At present Dr. Shojaei is an associate professor in lIT-Bombay. Her research areas are
Analog/Mixed-Signal and RF VLSI Design, Device-Circuit Co-Design (sometimes called
Technology-Aware Design) and EDA (Electronics Design Automation). Till todate she has guided
29 graduated M. Tech. students (M. Tech is same as M.S. but for IITs the degree is known as M.
Tech. since they are institutes of technologies). She has also co-guided three graduated Ph.D.
Students. Dr. Shojaei is author or co-author of 73 international journal and conference papers.
She's also inventor or co-inventor of 11 patent applications. She is a senior member of IEEE and
Technical Program Committee Member of several international conferences.

At the end | thank Dr. Shojaei and we hope to have her involvement in future SUTA programs.
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