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Opinion

Dr. AhmadReza Tahsiri

The future of engineering and future engineering
- Ahmadreza Tahsiri (faculty member, control
engineering department)

When we talked about the future of engineering
in the previous decades, it was about “smart
prediction’ Now, addressing the form and
content of the future of engineering is like
setting destination for a caravan in middle of its
journey. The lack of effective participation in the
reconstruction of engineering education and
re-creation of the role of the Iranian engineer
leaves no choice but to imitate what others
have designed based on their own criteria and
conditions. It seems that it won't take long for
the current opportunity of effective participation
in reconstructing a new system of engineering
education and recreating the role of Iranian
engineering in contributing to the civilization
and economy of the country to be replaced by
the challenge of how to imitate form and content
of what others have made for themselves.
Educating the future generation of «engineers»
requires students to understand and deal
with one of the basic challenges in the 21st
century and its implications. In understanding
the challenges and requirements facing
engineering, if we rely on the efforts of global
specialized associations and institutions to
understand the value-added production
change in behavior and as a result, define the
future challenges in the field of engineering
as indicated in the table below, we will have
to reflect on both what we teach (curriculum
content) and how we teach (structure of the
education system).

Field of Study Challenges of the 21st Century

» Restructuring

= Making solar energy economical

= Supplying energy from fusion
Energy and = Development of carbon sequestration
Environment methods (carbon dioxide removal)
= Nitrogen cycle management

= Access to clean water

Health and = Engineering better drugs

Medicine = Advanced health informatics

= Securing cyber space

= Avoiding nuclear threat
Social Security = Reconstruction and improvement of
urban infrastructure

= Prevention of pandemics and epidemics

= Improving virtual reality

= Development of personalized learning
Science and = Development of engineering of scientific
Technology discovery tools
= Management and control of risks/

uncertainties

engineering  fields and
constructing them based on the specific needs
of the future is not only a pragmatic strategy to
synchronize and adapt to the intertwined and
dynamic nature of today's and future challenges
in the field of engineering, but also a necessity
since the extensive activities of prestigious
universities in redefining the educational and
research scope and content of engineering
fields does not leave a choice but to rebuild the
traditional structures of engineering education.
The course of measures taken in recent years
to develop the content of educating future
engineers indicates that the more global issues
interconnectduetothe emerging characteristics
of economic and communication networks,
the more the boundaries that were traditionally
set to separate different engineering fields
fade away. In order to deal with today's and
tomorrow>s specialized challenges in their field,
engineers must have a very comprehensive
view of their challenges. This requires the
skill and perseverance of the future engineer
in interdisciplinary teachings and researches
that enable mutual understanding between
the fields of engineering as well as with other
disciplines.

With the establishment of Cambridge-MIT
Institute and the global call for engineering
science thinkers from 2000 to 2010,
interdisciplinary subjects were introduced
to determine the engineering development
policies and the future intersections in the
fields of technology, trade and economy.
Therefore, the content of graduate engineering
courses was defined in order to increase the
scientific and basic compatibility as well as the
capabilities of engineers with the needs of the
emerging economic subsystems. The outcome
of this study gradually appeared in the form
and content of the engineering education
programs of universities worldwide, each in
their own way. The approach of understanding
the emerging needs and determining the
educational and research components of
the engineer’s education program based on
it, is continuously ongoing in the prestigious
universities of the globe. The results of
which, have led to the creation of numerous
interdisciplinary educational contents in each of
the previous branches of engineering, including
electrical engineering. The common goal of
the curriculum of these new fields in electrical
engineering is to focus on training engineers
who collaborate and think interdisciplinary,
and have creativity and leadership abilities.
The foundations of these disciplines generally
include a homogeneous community of several
related fields (physics, mathematics, basic
sciences of electrical engineering, systems
sciences, economics and behavioral and
environmental sciences) as a scientific basis as
well as a specialized focus in a specific field for
improving the creativity and skill of students in
solving problems in multidisciplinary fields.
The Faculty of Electrical Engineering of KNTU
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may have the potential to take the lead in
explaining and compiling the definition
document of «Future Electrical Engineer»
and stablishing the educational and research
programs considering its current capabilities.
Capabilities such asits current scientific ranking
in the country, its experienced, young and
skilled professors and staff, its achievements
in developing new strategies for the excellence
of education and research in recent years,
and also the future-looking organizational
structure for education and research of the
faculty and university, which has provided
the necessary space for improvement and
development in new fields of science and
electrical engineering. Moreover, the presence
of impressive capabilities resulting from
conducting numerous interdisciplinary and
multidisciplinary researches along with the
provision of curricula and interdisciplinary
graduate education courses in the faculty can
provide a suitable foundation for forming a
small effective, working group of colleagues
to develop the future shape of the faculty. This
working group will be faced with the question
of which electrical engineering faculty can
and wants to specialize in one or more of the
challenges facing electrical engineering in
the upcoming years (for example, a 20-year
horizon) and how?

Artificial Intelligence Day

Artificial Intelligence Day will be held on
October 12 and 13 this year at the Electrical
and Computer Engineering Campus of K.N
Toosi University of Technology. The event is
a platform connecting the industry and the
university with the aim of identifying and
presenting the capabilities of the university
in the field of artificial intelligence, gathering
private, academic, government and industrial
stakeholders in the field of artificial intelligence,
assessing the needs of the industry and
providing solutions to respond to these needs.
For more information visit: ai-day.kntu.ac.ir
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» Medical Engineering and a researcher of
this project, stated that due to the spread of
epidemic diseases and the large number of

The Secretary of Biotechnology Development
Council’s Visit to the Sound Processing
Laboratory( SSPL)
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Industrial Project

Design and Fabrication of an Implantable/
Wearable System to Record Membrane
Electrical Activity of the Brain

The project of design and fabrication of an
implantable/wearable system for recording
membrane electrical activity of the brain has
been carried out by Dr. Sodagar in collaboration
with Dr. Ibrahim Nadimi, Dr. Mohammad
Hossein Maghami, Dr. Javad Mirnjafizadeh, Mr.
Keyvan Kerametzadeh, Mr. Ali Feizinejad, Mr.
Ali Kia Kajouri, Mr. Mohammad Sadegh Nahvi,
Mr. Yousef Khazaei, Mr. Reza Mohammadi, Mr.
Mohammad Ali Sharif, Mr. Masoud Howeidar,
Mr. Amir Shojaei, Mrs. Soraya Nasiri and with the
support of Cognitive Sciences & Technologies
Council of the Vice-Presidency for Science and
Technology and the special research field of
KNTU.AIl compartments of this system can be
connected to higher layers separately and have
independent performances.

The focus of this project is the design
and implementation of an eight-channel
electrocorticogram recording device linked
to the nervous system to record brain
extramembrane activities. The small size,
lightness and acceptable density of the
electrodes in the ECoG system are among the
desired features in the design of this system.
Therefore, the electrodes of the ECoG system
have been made of gold. Its body is made of
PLA and its electronic part is implemented
using chips available in the market. The wireless
data and power transmission section of the
first and second generation of the system have
been designed using a capacitive link on the
PCB. Due to the limitations of power transfer
in capacitive links, an RF connection and
rechargeable batteries were used to reach the
desired output. In addition to the assessment
of performance of the designed system in vitro,
the intended system has been also tested in
vivo.

A Student Project

The researchers of the Mechatronics Laboratory
of the Faculty of Electrical Engineering
succeeded in designing a prototype of a
wearable system for remote monitoring of
the symptoms of Covid-19. Mohammad Amin
Rezaei, a master’s student in the Department of

patients, the demand for medical devices for

remote controling and monitoring purposes has
also increased. This researcher also stated that
since the the diagnosing procedure of these
patients is time-consuming, quick diagnosis and
monitoring devices are in demand. Wearable

sensors can be of significance in the recovery

process or early detection of such diseases since
they can track small changes in patients’ vital
signs. The designed device is light, small and
can be easily placed on the body. This device
has sensors for measuring temperature, blood
oxygen saturation, and linear acceleration and
can provide information on body temperature,
heart rate, oxygen level, and cough intensity. The
device receives data from the sensors placed
on the patient’s neck, performs the necessary
processing procedure and then sends the results
to the desired output system via Bluetooth. The
data is then available for the doctor to monitor the
patient’s condition. Dr. Mehdi Delerbai, faculty of
the Mechatronics Department, and Dr. Hossein
Rouhani, faculty of the University of Alberta,
Canada, are the supervisers of this project.
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Winners of the Alborz Award

Mr. Ehsan Badfar from the Faculty of Electrical
Engineering and Mr. Hamed Aghamohammadi
from the Faculty of Engineering and Materials
Science have been honored as the final winners
of the Alborz Award on May 2022 ,28.

Alborz Award, one of the oldest scientific and
educational awards of the country, is awarded
annually to the pioneers of different fields. The
award ceremony of 2022 honored 60 elite
individuals. Alborz Cultural Foundation has
been established since 1963 with the aim of
enriching the county's culture, honoring the
scientific status of top Iranian scientists and
researchers, and encouraging talented Iranian
students by awarding the «Alborz Foundation
Award».

eehead@eetd.kntu.ac.ir https://ee.kntu.ac.ir

Dr. Qanei, Secretary of the Biotechnology
Development Council; his assistants; Dr.
Amraee, Dean of the Faculty; Dr. Aliyari, the
Research Vice President of the Faculty, and Dr.
Abrishmi Moghadam paid a visit to the Speech
and Sound Processing Laboratory (SSPL) under
the supervision of Dr. Vali. During the visit, Dr.
Qanei presented the plans and programs of the
biotechnology council for supporting research

Ferdowsi's Day

The cultural manage office of the Faculty of
Electrical Engineering held a meeting on May 15,
on the occasion of commemoration day of Hakim
Abolghasem Ferdowsi and gratification of the
Persian Language. After the opening speech of
the dean of the faculty, Dr. Amraee, Dr. Hojatul
Haq Hosseini and Mr. Loris Cheknavarian made
their speeches on the topic of Ferdowsi-related
studies from the point of view of Professor Reza
and Dr. Islami Nadushan.

Nasir Scientific Brunch

The 9th scientific brunch of the Faculty of
Electrical Engineering was held in compliance
with health protocols after a two-year hiatus due
to the spread of Covid-19, in May 2022. During
which, Dr. Khaki Sedigh gave a speech about
the foundations of the Engineering Philosophy
course and control engineering.
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™. M. A. Sheikhi, A. Nikoofard, A. Khaki-
Equipping the PLC Laboratory Sedigh, “Control of managed pressure drilling
systems using nonlinear predictive generalized
minimum variance approach based on a
Mr. Makri and Mr. Saneinia, graduates of the Volterra model’, accepted for publication in ISA
Faculty of Electrical Engineering, donated Transactions, 2021.

various PLC equipment to the Process Control 2. M. Toulabi, “Improvement in Frequency
and PLC laboratory of the faculty to establish Stability of Power Grids With High Penetration
technical relations between the industry and the of Renewable Energy Sources: Market-Clearing
faculty and improve the quality of engineering and Pricing of Required Ancillary Services,’
education in the faculty. accepted for publication in IEEE Transactions

' on Engineering Management, 2021.

3. S. Mohsenzade, "A Gate Driving Strategy
for the Series-Connected IGBTs to Improve the
Resilience Against IGBTs Short-Circuit Failures,’
IEEE Transactions on Industrial Electronics, vol.
69, no. 10, pp. 9971-9961, Oct. 2022,

4. R. Alipour-Sarabi, «Use of Resolvers in
Limited Rotations,» accepted for publication in
IEEE Transactions on Energy Conversion, 2022,

Nasir Electric Museum: The Importance of
Museums

The increasing number of museums established
world wide is an indication of their importance
in current societies in spreading education and
knowledge. The museum awakens the spirit
of creativity in the viewer and enhances their
artistic and intellectual abilities. In addition to
learning about valuable artifacts, people can
find opportunities for education and research in
such places. Since the museum is the language Reopening On-Campus Education
of historical artifacts, it inspires not only the
students and intellectuals but also uneducated

viewers. Museums play a social role in the society Due to the decision of the National Organizaion @OQQ@W%%
because they provide a solid research platform to Eradicate Covid-19, undergraduate and 9.9 g igo O NSNS
for researchers and are the image of diverse graduate classes were held on-campus o é)@g;g@zk_;g 5o)
interests in the society. Museums showcase the from April 2022. The classes were held in e —
cultural, social and industrial phenomena by accordance with health protocols and students e A o o e
providing individuals with authentic documents were obligated to wear masks and maintain e i e i ol B ez i
of art, culture, history and industry. physical distance to prevent spreading the SR .
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virus. Proper ventilation of classes was also
taken into consideration. Exams have also been
held in person.
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Book Publications

The first edition of the book «An Overview on
the International University Ranking Systems»
by Dr. Khaki Sedigh and Dr. Mostafavi was
published by Yazd University Publications.
The book introduces the ranking systems of
universities and higher education institutes,
and their criteria at national and international
levels.

Meeting With the Cultural Department

Official of the German Embassy

Mr. Stefan Ritze, the Cultural Department
Official of the German Embassy in Iran, and Dr.
Ahmed Kavrizi, dean of the DAAD Institute in
Iran, visited the Faculty of Electrical Engineering
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of K.N. Toosi University of Technology on May et

15. During the meeting, they paid a visit to two s
of the faculty’s research laboratories and Nasir SLIEL
Electrical Museum. The meeting was held in the oot s L

presence of Dr. Sadegh Seddiqj, the International Article Publications
Vice President of the University, Dr. Turaj Amraee,
Dean of the Faculty of Electrical Engineering,
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and Dr. Yousef Darmani, Dean of the Faculty Congratulations to Dr. Nikofred, Dr. Toulabi, “’”W
of Computer Engineering. The challenges of Dr. Mohsenzadeh and Dr. Alipour for their
bilateral relations with German academics were publications in prestigious scientific journals. 'ﬂi“

the main agenda of this meeting.

eehead@eetd.kntu.ac.ir https://ee.kntu.ac.ir




