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Opinion
Dr. Hadi Ali Akbarian

he 7th Student Seminar on Electrical and
Computer Engineering

The outbreak of Covid-19 pandemic has resulted
in extensive changes in the educational and
research systems of the country’s universities.
The effects of some of the harmful changes have
resulted in manifestation of growth potentials
for the university,among which is the expansion
of international activities. Proper international
activities are essential for reputable universities
with international collaboration goals, and
from my point of view, a matter of life-and-
death for the university. Such collaorations
not only improve the activities and practical
resources of the university, but also help the
university fulfill its cultural and social role more
effectively at international level. KNTU, like
all the prestigious universities in the country,
has been commissioned by the Ministry of
Science, Research and Technology to expand
its international activities.

With the development of virtual and electronic
technologies in the field of telecommunications
in recent years, people in different parts of
the world have become closer to each other.
The education and research departments
of universities are no exception. Contacting
the prominent researchers and academics
worldwide has become much easier. Inviting
a leading researcher was a dream for our
academic researchers in the past. But with the
technological advancements of this era, they
can easily be included in webinars, lectures,
joint articles and researches. Various examples
of which have been carried out in recent years
at the university.

Hence, the Office of International Affairs of the
Faculty of Electrical Engineering is also trying
to facilitate such relations in accordance with
the existing laws and regulations. Among the
relations in the fields of education and research,
the following can be mentioned:

1- Encouraging students and colleagues to
collaborate with prominent professors in
other prestigious universities.

2- Inviting prominent professors and
researchers to hold workshops, courses and
scientific lectures.

3- Launching joint courses and programs
with prestigious universities.

4- Supporting and publishing joint projects
with world-renowned researchers.

5- Encouraging students to write their
dissertation in English in addition to the
Persian version.

6- Supporting the international students of
the university.

7- Posting notices of the programs and
activities of the faculty through its website.

It is hoped that the foundations of the university,
the most important of which are the students
and professors, help the university achieve its
goals.

The 7th Student Seminar on Electrical and
Computer Engineering was held in January
2022, with the presense of the Vice Chancellor
of Research of the Faculty of Electrical
Engineering and in 12 virtual sessions. The
purpose of this annual seminar is to present
the latest scientific-research findings in various
fields of electrical and computer engineering
as well as encouraging graduates to better
execute and present of their research.

Dean ’s list of Selected Students

The Deans' list event was held on Monday,
March 2020 ,7, in the presence of the Dean
and the Vice Chancellor for Education and
Graduate Studies. The list of students selected
by the dean of the faculty is determined by the
university’s Educational Affairs Department of
each faculty every academic year according
to the relevant regulations. The selected
students expressed their views on the problems
and shortcomings of virtual education and
requested on campus education, especially in
laboratory and workshop courses. The students
were awarded a plaque and a memorial statue
by the faculty

List of the selected students: Seyed Mohammad
Matin Bani Saedi, Saghar Emami, Mohammad
Ali Keshavarz, Darsadat Robatajzi, Industrial
Rain Designer, Amir Abdolhosseini, Sima
Azizi, Amir Massoud Eftekhari, Mohammad
Ali Etemadi Nain, Shahriar Mohammadi, Amir
Hossein Mashgdoost, Nastar Jan Ali Hazrati
Hazeh, Mohammad Javad Jahanatab.
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Research Achievements

Dr. Hosseini Nejad's research team unveiled
their «Intelligent ECG Monitor»' project on
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Sunday, March 2020 ,6 in the presence of the
faculty and team members. The device is an
58 grams ECG recorder in size of a credit card,
and is used for personal applications. ECG is
recorded through finger tips and completely
dry, without the need for a gel. The recorded
signal is then displayed on a smartphone via
a Bluetooth connection, allowing access to
the doctor. The device has the potential to
significantly ease the procees of detecting
cardiac arrhythmias. Detecting arrhythmias
using artificial intelligence is also a possibility
to explore in the future.

The Faculty Members' Meeting Regarding

the Review of Doctoral Programs

The faculty members’ meeting regarding
the review of doctoral courses was held
on Sunday, March 6, with a speech by Dr.
Mohammad Mohammadpour, Professor of
Telecommunications. Doctoral studies and
various educational and research challenges
students might face were discussed in this
meeting. Issues such as the demand-oriented
nature of doctoral dissertations, the length
of students’ education program, and the
relationship between professors and students
were also discussed.
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An Industrial Project Abstract

The 22nd exhibition of research achievements
of technology and market technology of the
Ministry of Science was held on the Research
Week, in December 2021. Fifty-six novel
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™ technologies were unveiled, among which
was KNTU's «Wearable monitoring, injection
and tracking systems» project. The project has
reached the stage of prototype production,
with the efforts of the students of the Faculty
of Electrical Engineering in the Mechatronics
Laboratory and under the supervision of Dr.
Mehdi Delrobaei, and consists of three parts:
Monitoring, in which movements, electrical
activities of the heart and the saturated oxygen
level of patients with movement disorders
is recorded via inertia sensors and a smart
wristband, respectively. The data is then sent to
higher layers after pre-processing.

Injection, in which the injection volume
and rate are sent from the upper layers by a
portable intelligent injection pump. This pump
is capable of injecting drugs with high viscosity
and injection rate between 01 to 50 ml per
hour and can be used mainly for patients with
Parkinson's disease.

Tracking, which is designed to help the visually
impaired, the blind, or those with cognitive
impairments, helps the user to navigate with a
radio and telephone wave recognition system.
All compartments of this system can be
connected to higher layers separately and have
independent performances.

Reviewing the Curriculum of Electrical
Engineering Undergraduate Course

A virtual roundtable to review the curriculum
of electrical engineering undergraduate course
was held in the presence of faculty members.
In this meeting, Dr. Doost Hosseini, «Secretary
of the Electrical Engineering Working Group of
the Ministry of Science», Dr. Safari, «Deputy of
Education, Faculty of Electrical and Computer
Engineering, University of Tehran» and Dr.
Tavakoli Bina, «Representative of KNTU in the
Electrical Engineering Working Group of the
Ministry of Science» explained the features
of the new revised program of the Ministry of
Science as well as the proposed program of
the University of Tehran and the considerations
regarding the development of these programs.
A number of faculty members present at the
meeting also commented on the shortcomings
of the current program and made suggestions
in this regard.

Winning the First Place in the National
RahNeshan Competition By the Deep
Minds Team and Nasir Team

The national RahNeshan competition is a
problem-oriented contest organized for the
second time by Rezvan Sharif's specialized
guidance institute, with the support of the
National Elites Foundation and the Vice President
for Science and Technology. The competition
is created in order to answer the technological
needs of the country’s industry and guide the
capable and elite human resources to solve
problems in the fields of intelligence, mining and
materials, health, transportation and energy. The
two teams of Deep Minds and Nasir, consisting of
students of the Faculty of Electrical Engineering,
won the first place of this year's competition.
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Intemational Collaborations

Dr. Ali Akbarian, the International director of the
Faculty, reported from his visit to Iraq with the
goal of establishing international collaboration
with the countries of the region:

At first glance, I'd never thought that the city
of Najaf could be the host of one of the best
universities in Irag, which is almost on a par
with our university. Desoite my assumption, the
University of Kufa on the outskirts of Najaf is a
large university with great potential. Fortunetly
| had the opportunity to visit this prestiges
university in the middle of my trip. The way
they welcomed me, showcased the great Iraqi
hospitality. | also paid a visit to the laboratories
of this university. Despite the university's
competent educational laboratories, it's reseach
ones did not have much to offer. There were
also talks about having our Iraqi colleagues pay
an exchanging visit. Creating mutual relations
between the research labrotories and the
students of both universities can be beneficial
duo to the KNTU's research laboratories'
competency. | would appreciate the help of any
of my coleaugues in this regard.

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

Honoring the Faculty Members for Their

Social Engagement

Faculty members of the Faculties of Electrical
and Computer Engineering, Faculty of Science
and Public Education Center provided items
such as oxygen capsules for Sarakhs, Zabol and
Mashhad hospitals. The committee consisted
of Mr. Aboutrab, Dr. Tavakoli Kakhki and Dr.
Granpayeh. The university dean awarded a
plaque of appreciation to Mr. Aboutrab and Dr.
Tavakoli for their meritorious service.

Signing a MoU With the Research Institute
of Communication and Information
Technology

A MoU was signed between KNTU and the
Research Institute of Communication and
Information Technology with the support of
the Office of Industry Relations of the Faculty
of Electrical Engineering and the support of Dr.
Granpayeh. In order to implement the provisions
of the aforementioned memorandum, a meeting
was heldinthe presence ofthe Dean ofthe Faculty
of Electrical Engineering, research assistants,
related professors and heads of the Institute of
Communication, Information Technology and
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» Artificial Intelligence. Capabilities of both
institutes, collaboration details and the research
needs of the research institute were discussed in
the meeting. The memorandum can be viewed
at the following address.
https://www.kntu.ac.ir/Dorsapax/userfiles/Sub104/k10.pdf

A Student Project Abstract

Thesis Title: Dynamic Modeling and Calibration
of ARASH:ASIST: ARAS Haptic System for Eye
Surgery Training

One of the leading causes of blindness is
retinal diseases, and vitro-retinal surgeries
are commonly used for treatment. This
thesis considers Vitrectomy surgery, as the
delicate process of removing and replacing
vitreous humor. Vitrectomy surgery includes
microsurgical procedures and is considered to
be one of the most challenging operations in
medical science. To address these problems, the
use of robotic technology is recommended.

With the increasing development of micro
surgical robots for vitreoretinal eye surgeries, the
training process for novice surgeons can also be
evaluated. Considering the presented idea in eye
surgical training, the main focus of this thesis is
on ARASH:ASIST the «ARAS haptic system for
eye surgery training», developed to train novice
surgeons in Vitrectomy surgeries. ARASH:ASIST
consists of two identical robotic consoles, one
for the trainer and the other for the novice
surgeon. The mechanical mechanism of each
console consists of a three degrees of freedom
(DoF) haptic device that has been developed for
use in a dual haptic eye surgery training system.
Considering its mechanical design, this device
provides the main requirement for minimally
invasive surgery, such as the remote center of
motion, and a favorable workspace.

The thesis is devoted to increase the
performance of ARASH:ASIST through dynamic
modeling, parameter identification, and model-
based controller design and implementation. To
accomplish this goal, the dynamic formulations
of a general manipulator are studied in-
depth and various dynamic forms are derived.
Since the derived formulations are general
formulations, as our favorable case study, the
analysis on ARASH:ASIST are reported in this
thesis. To verify the derived models, a prototype
of ARASH:ASIST is modeled in MSC-ADAMS,
through which the dynamic formulation are
validated. In addition, an inverse dynamic
controller (IDC), is implemented on the robot to
evaluate the precision of motion tracking of the
consoles. The results show a suitable tracking
error of about 200 mm for surgical instrument.

Finally, the dynamic parameter calibration are
performed on ARASH:ASIST. For this purpose,
linear regressor model of model in presence of
effective terms is extracted, while the reduced
dynamic parameters of the system are identified

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

» using LS approach. Cross validation results

indicates that the identified model provides
favorable accuracy. Finally, implementation of a
model-based robust controller results in doubling
the tracking performance to about 100 mm.

Introducing Graduates

Bornin 1953 in the city of Tuyserkan, Mr. Kohzadi
studied in the Faculty of Telecommunications
from 1971 to 1975. After doing military service,
he worked in the Telecommunication Company
of Iran as a project manager for urban, intercity
and international telephone centers until
1993. From 1994 to October 2005, they were
employed by the Planning and Development
Affairs department of the Islamic Republic of
Iran Broadcating.

Theyestablishedthe Akam Sanat Asia Company
in 2005, providing marine engineering services
to the country. The company has received
the rank of first-class industrial knowledge-
based company from the Vice President for
Science, due to its capabilities in designing
and producing the equipments required for
implementing the their projects.

For further information of the company’s
servicesplease check the company’s website.

Virtual Q&A Meeting of Students With the

Officials of Education and Postgraduate
Education

The virtual Q&A meeting of students with
the education and postgraduate officials of
the faculty was held on Monday, February 28,
from 12 to 14:30 in two parts: a meeting with
undergraduate students and a meeting with
graduate students with the presence of the
Vice Chancellor for Education, the Director for
Graduate Studies and head of the Faculty's
Education Department. The students raised
their questions and ambiguities in educational
issues and the education officials of the faculty
answered the cases. For the past two years, the
Vice Chancellor for Education and Graduate
Studies has tried to hold at least one Q&A
session with students each semester.
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Publication

The first edition of Dr. Abrishami Moghaddam'’s
book “Videogrammetry: Detecting and Tracing
Objectives in Video Images" has been published
by KNTU's publishing company in collaboration

»with Dr. Mehrtash Manafifard and Hamid

Ebadi. The book introduces the methods used
in analyzing videos in order to detect targets
and track them. Detecting the target's position
in a video frame is usually done based on
the unique features of that specific target.
Tracking the target's direction of movement
in successive frames of a video means
predicting its position in the next frame (using
the current frame data and previous frames)
and then correcting it (using the next frame
data). Data linking (determining the source of
observations, including the existing target, the
new target, and noise in a video frame) is also
discussed in this book.
The topics covered in this book, consisting
of 7 chapters and 571 pages, have a variety
of applications, including detection and
tracking of targets in medical, sports, military,
transportation and industrial videos.

Commemoration of Natural Resources
Week and Arbor Day

The commemoration ceremony of Natural
Resources Week and Arbor Day was held with
the help of the cultural affairs of the Faculties
of Electrical and Computer Engineering and
the municipality of District 7. The Arbor Day
ceremony was attended by the deans of both
faculties, the dean of the Academic Center
for Education, Culture and Research of the
University, professors, staff and students.
The ceremony was organized with the aim
of planting trees as an effective measure to
expand the university's green space.




