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Designing a Suitable Antenna and Simple Receiver for Detection of Partial
Discharge in the UHF Band

*Seyed Hossein Kasaei- Mohammad Hamed Samimi
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Gray Box High-Frequency Modeling of Transformer using Particle Swarm
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A New Approch on Condition Assessment of MV Switchgear based on
Thermal Evaluation

*Mohsen Taghizadeh Kejani- Seyed Hamid Khalkhali- Ali A. Razi-Kazemi
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Paper Code: ICEE-1264
Designing a Suitable Antenna and Simple Receiver for Detection of Partial
Discharge in the UHF Band
Seyed Hossein Kasaei- Mohammad Hamed Samimi
University of Tehran- University of Tehran
Abstract

Partial discharge (PD) in power transformers is one of the major problems that
causes transformer failure. The monitoring of PD can help to detect a failure in
its early stage. The online monitoring of the PD can fulfill this task. Knowing the
location of PD also speeds up the process of repair. Standard IEC 60270 states
procedures to measure partial discharge, but this method is not capable of online
monitoring and localization directly. Therefore, the electromagnetic and acoustic
methods are introduced in IEC 62478 to provide these two options. The
electromagnetic method receives electromagnetic waves in UHF, VHF, and HF
bands through a sensor. The sensor for the UHF band is an antenna covering
frequencies between 0.3 GHz to 3 GHz. An oscilloscope with a high sampling
rate is needed to measure these high-frequency signals, which is an expensive
equipment. In this paper, three different types of UHF antenna are designed and
compared, and a cheap measurement procedure for PD UHF is introduced. This
procedure consists of a receiver and a low-cost oscilloscope. One of these
antennas that is the most proper for power transformers is selected. The advantage
of the proposed receiver and the improvement of sensitivity are shown using
experiments. The results show a 67% and 330% increase in the sensitivity
detection of PD in a small bandwidth around 0.68 GHz and 2.2 GHz, respectively,
with respect to the base band measurement.
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Paper Code: ICEE-1189
Gray Box High-Frequency Modeling of Transformer using Particle Swarm
Optimization
Mehdi Shamsodini Lori- Mohammad Hamed Samimi- Jawad Faiz
University of Tehran- University of Tehran- University of Tehran

Abstract

The gray box model of transformer provides the terminals voltages and currents
as well as the internal distribution of internal voltages and currents. This is the
reason that it is one of the most suitable high frequency models for transformers.
The model can be used in examining and interpreting the results of the frequency
response analysis (FRA) test. This paper presents a gray box model using the
particle swarm optimization method. Generally, the most existing models are
applicable for a single winding, but the presented model here is built for a single-
phase transformer with two windings. The predicted results using the model are
compared with the experimental results. The ultimate goal was to achieve closer
agreement between the transfer function of the model and the experimental
results. The optimization algorithm is implemented separately for three different
connections of the FRA test including end-to-end open-circuit, capacitive inter-
winding, and inductive inter-winding. The results of the three tests are modeled
and analyzed. Moreover, the possibility of creating a model based on one of the
test connections and then using it to produce the frequency response of other tests

Is investigated.
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Paper Code: ICEE-1488
A New Approch on Condition Assessment of MV Switchgear based on
Thermal Evaluation
Mohsen Taghizadeh Kejani- Seyed Hamid Khalkhali- Ali A. Razi-Kazemi

K.N. Toosi University of Technology Tehran- K.N. Toosi University of
Technology Tehran- K.N. Toosi University of Technology Tehran

Abstract

The increase in load demand in the power system, distribution switchgears result
In more attention from the thermal point of view. In this article, a 3D model of
the connection of the circuit breaker to the switchgear (plum contact) of the VD4
CB of ABB Company has been simulated through COMSOL software. The heat
has been recorded in its different parts. Subsequently, variations in temperature
have been observed under different currents and ambient temperatures. Finally,
according to the simulations, the temperature slope variable has been investigated
at different ambient temperatures and it has been introduced as an independent
diagnosis index to the ambient temperature.
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Paper Code: ICEE-1484
Ambient Temperature Effect On SFe Circuit Breakers Coil Current
Masoume Maghfourian- Ali Asghar Razi-Kazemi
K. N. Toosi University of Technology Tehran- K. N. Toosi University of Technology
Tehran

Abstract

As high Voltage circuit breakers (CBs) are one of the most critical components in
power grids, their proper operation is of vital importance. So real time monitoring

of them is important to detect faults before undesirable interruption. CB coil is one

of the main parts and also the source of many faults of it. Therefore, coil current
signal can be used to diagnose a variety of circuit breaker faults in different parts
of it, such as damper, power supply and coil winding, latch and auxiliary contacts.
These faults shift the current curve compared to no-fault state, so in this way
contribute to diagnosis of CB faults and detection of their source. Considering the
importance of this matter, detecting the factors that affect the proper function
curve of CBs can improve fault detection algorithms performance and decrease
possibility of their failure. The environmental factors and operating conditions of
CBs, and most importantly the ambient temperature is among the factors that
affect their function. Thus, in the present paper a 72.5 kV SF6 circuit breaker coil
is simulated in COMSOL software in order to investigate the effect of ambient
temperature changes the coil function (as the factor that directly affects the

temperature of electromagnetic coils).
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ICEE-1198

Modulation Classification with Convolutional Neural Network based Deep

Learning in Elastic Optical Network
* Ehsan Varasteh - Seyed Sadra Kashef - Morteza Valizadeh - Mehdi Ranjbar Zefreh

ICEE-1240

Conserving Power Consumption in Elastic Optical Networks using Deep
Learning

* Fatemeh Dehrouyeh - Sina Tavakolian - Lotfollah Beyqgi

ICEE-1252
On the Interaction Between Meteorological Conditions and Performance

Optimization in MISO Free-Space Optical Communication
* Meysam Ghanbari- Mahdis Saghaee Jahed- Seyed Mohammad Sajad Sadough

ICEE-1267

Bit Error Rate Analysis for a Mixed Underwater OWC-FSO Relaying
System in the Presence of Pointing Error

*Mahdis Saghaee Jahed - Meysam Ghanbari - Seyed Mohammad Sajad Sadough
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A Practical ACO-OFDM Link with an Efficient Timing Recovery Pattern
*Maryam Sadeghi - Masoud Johar - Mahdi Shabany
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Paper Code: ICEE-1198
Modulation Classification with Convolutional Neural Network based Deep
Learning in Elastic Optical Network
Ehsan Varasteh - Seyed Sadra Kashef - Morteza Valizadeh - Mehdi Ranjbar Zefreh
Urmia University- Urmia University- Urmia University- Politecnico di Torino
Vimercate
Abstract

In this paper, the modulations are classified by six types of deep learning (DL)
methods in Elastic Optical Network (EON). In EON, flexible coherent transceivers
are applied that can demodulate received signals in different modulations. Here, DL-
based methods are proposed for modulation classification in flexible receivers. Three
Transfer Learning (TL) methods as AlexNet, GoogleNet, and InceptionV3, are
applied, and three convolution neural networks based on different structures (3, 4, and
5 layers) are proposed to show that DL-based methods are practical to identify the
usual modulation formats. The performance is evaluated in EON, which includes five
different modulation types in four different symbol rates. The total number of studied
scenarios are 248, with various link in terms of fiber, power, and span number. In
practical scenarios, the numerical results show that, Modulation classification can be
done with 99% accuracy.
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Paper Code: ICEE-1240

Conserving Power Consumption in Elastic Optical Networks using Deep
Learning

Fatemeh Dehrouyeh - Sina Tavakolian - Lotfollah Beygi

Lakehead University- K. N. Toosi University of Technology, Tehran- K. N. Toosi
University of Technology, Tehran

Abstract

The power consumption issue in elastic optical networks is a prominent topic of
widespread attention and concern nowadays. The wasteful on-and-off transitions of the
networking components including transponders, optical cross-connects, and amplifiers
are one of the major power consumers in elastic optical networks. Turn-on transitions
may result in power consumption spikes that are more than 4 times the needed amount
when they are active. Most currently employed power control strategies are not
designed to handle this significant power consumption. To solve this problem, in this
paper, the number of active lightpaths crossing an element within a short period of time
Is predicted using the long short-term memory technique. This knowledge is used to
avoid the frequent deactivation and activation of the components. Using numerical
simulations, we demonstrate that our proposed scheme substantially improves the
average power consumption in NSFNET and USNET topologies.
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Paper Code: ICEE- 1252
On the Interaction Between Meteorological Conditions and Performance
Optimization in MISO Free-Space Optical Communication
Meysam Ghanbari- Mahdis Saghaee Jahed- Seyed Mohammad Sajad Sadough

Shahid Beheshti University- Shahid Beheshti University- Shahid Beheshti University
Abstract

In this paper, we investigate the effect of meteoro- logical conditions on the
performance of a multiple-input single- output (MISO) free-space optical (FSO)
communication system. First, by taking into account the effect of pointing error and
turbulence, we derive an analytical channel model. Second, we derive a closed-form
expression for the outage probability and the average link availability. We further
analyze the complexity- performance trade-off and then we propose two beamwidth
optimization methods to maximize the overall availability of the system in different
weather conditions. We show that a significant performance improvement is achieved
by using optimum adap- tive beamwidth or by increasing the number of transmitters.
The efficiency of the proposed method is validated through simulations using realistic
meteorological data of Tehran, Iran. Index Terms—Free-space optical, atmospheric

turbulence, multiple-input single-output, meteorological conditions.
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Paper Code: ICEE- 1267

Bit Error Rate Analysis for a Mixed Underwater OWC-FSO Relaying
System in the Presence of Pointing Error

Mahdis Saghaee Jahed - Meysam Ghanbari - Seyed Mohammad Sajad Sadough
Shahid Beheshti University- Shahid Beheshti University- Shahid Beheshti University
Abstract

In this paper, we analyze the performance of a dual- hop mixed underwater optical
wireless communication (UOWC)- multiple aperture free-space optical (FSO) relaying
system by taking into account the effect of strong turbulence under pointing error (PE).
To this end, we first derive a statistical channel model for the considered UOWC link
alongside with the closed-form expression for its average bit error rate (BER). Then,
we address the end-to-end average BER of the considered setup and we
discuss the impact of PE in the UOWC link and the number of deployed receivers in
the FSO link on different performance indicators. Simulation results are also included
to validate the accuracy of our analysis.
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Paper Code: ICEE- 1368
A Practical ACO-OFDM Link with an Efficient Timing Recovery Pattern
Maryam Sadeghi - Masoud Johar - Mahdi Shabany
Sharif University of Technology- Amirkabir University of Technology- Sharif
University of Technology

Abstract

In this paper, to increase the accuracy of estimat- ing timing offset for asymmetrically-
clipped optical orthogonal frequency division multiplexing (ACO-OFDM) systems, we
intro- duced a new frame synchronization pattern, where repetition in the time domain
Is used to build the new training pattern. Sim- ulation results prove that the suggested

frame synchronization provides an exact approximation of the symbol timing.
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A 30dB and 250pW High Linear Variable Gain Amplifier with Employing Gm-
boosting and Common Mode Feedforward Techniques
* Mehdi Shahabi

ICEE-1237
High PSRR, 0.7nW MOSFET-Only Subthreshold Voltage Reference
* Mohammad Rashtian- Mahdi Shahpasandi

ICEE-1443
Ultra-Low Power Current-Mode ASK Demodulator for Contactless Smart

Cards
* Somayeh Yousefi- Mohsen Jalali

ICEE-1556
A novel CMRR Enhancement technique in fully-differential Class-AB
OTAs

* Amirhossein Sabour - Mahsa Ramezan Pour - Mohammad Yavari
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Paper Code: ICEE-1079
A 30dB and 250pW High Linear Variable Gain Amplifier with Employing Gm-
boosting and Common Mode Feedforward Techniques
Mehdi Shahabi
University of Tabriz
Abstract
This paper presents a low power, high linear variable gain amplifier (VGA) for wireless
sensor network (WSN) applications in the 0.18 pum CMOS technology. The circuit is
based on gm -boosting technique to achieve high linearity performance and uses
Common-Mode Feed-Forward (CMFF) technique to suppress the input common mode
signals at the output with a minimum cost of area and power consumption. This makes
double the transconductance of the circuit and further reduce the power needed to
achieve a good performance in terms of gain and input referred noise. The circuit
consumes only 250 pW under a 1.8 V supply voltage and the differential output swing
Is around 600 mVp-p. The voltage gain is in the range between 0 dB to 30 dB in steps
of 6 dB and the minimum 3 dB bandwidth is 4.7 MHz with capacitive loadsof 4.5 pF.
The input-referred noise (IRN) voltage is12.75 nV VHz/ at high gain and third input
intercept point(11P3) of proposed VGA is 22 dBm at low gain.
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Paper Code: ICEE-1237
High PSRR, 0.7nW MOSFET-Only Subthreshold Voltage Reference
Mohammad Rashtian- Mahdi Shahpasandi

Auviation Electronics Civil Aviation Technology College- Aviation Electronics Civil
Aviation Technology College

Abstract

This paper presents a high power supply ripple rejection (PSRR) sub-nano-Watt voltage
reference (VR). It utilizes a self-current biasing circuit to reduce the voltage dependency
of the output voltage to the power supply. All the transistors work in the subthreshold
region for low voltage and power operation. Simulation results using a standard 0.18
pum CMOS process shows a nominal output voltage of 0.150 V with a power supply
ripple rejection (PSRR) of -81.5466 dB at Vdd = 1V. The average temperature
coefficient (TC) is about 16.51 oC/ppm over a temperature range of 0 oC to 120 oC
where the proposed VR consumes 0.72 nW at room temperature. An average line
sensitivity (LS) of 0.072 %/V is achieved for the supply voltage range from 0.5 V to
18V.
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Paper Code: ICEE-1443
Ultra-Low Power Current-Mode ASK Demodulator for Contactless Smart
Cards
Somayeh Yousefi- Mohsen Jalali
Shahed University- Shahed University
Abstract

A fully CMOS current-mode ASK demodulator for contactless smart cards is proposed.
The power consumption of the ASK demodulator has been reduced to 7uW utilizing a
dc- current removal technique. Due to this technique, only the ac
component of the envelope signal is amplified by the current amplifier to drastically
reduce power consumption. The results reveal a modulation index of 5% with a data
rate of 800kbps is supported by the ASK demodulator.
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Paper Code: ICEE-1556
A novel CMRR Enhancement technique in fully-differential Class-AB
OTAs
Amirhossein Sabour - Mahsa Ramezan Pour - Mohammad Yavari
Amirkabir University of Technology- Amirkabir University of Technology-
Amirkabir University of Technology
Abstract

In this paper, a novel method of improving the CMRR and SR of OTAs has been
proposed. Our scheme suggests the elimination of the biasing current source of class-A
OTAs with the goal of SR enhancement and proposes a novel and intuitive CMRR
enhancement technique to counteract the negative effect of the eliminated biasing
current source. One major advantage of our proposed scheme is its ability to be easily
incorporated into various OTA architectures. Circuit-level simulations have been
carried out using 180nm CMOS technology with HSPICE. Our simulation results show
that the resulting OTA from our technique exhibits a 2.38-time increase in SR and a
30dB CMRR enhancement compared to the initially considered class-A OTA, while
maintaining approximately the same values in other metrics.
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ICEE-1044
Model Predictive Control for Optimal Drug Administration of Cancer

Chemotherapy
*Zahra Hosseinpour - Amirhossein Nikoofard - Erfan Nejabat

ICEE-1047

A reinforcement learning-based control approach for tracking problem of
a class of nonlinear systems: Applied to a Single-Link Manipulator
*Farshad Rahimi - Sepideh Ziaei - Reza Mahboobi Esfanjani
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ICEE-1167
Optimal Bidding Strategy with Smooth Budget Delivery in Online

Advertising
*Mohammad Afzali - Keykhosro Khosravani - Maryam Babazadeh

ICEE-1375
Design of Optimal Iterative Learning Control AutoPilot for Landing Fixed-

Wing Aircraft
*Ali Raddanipour - Masoud Shafiee
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ICEE-1044
Model Predictive Control for Optimal Drug Administration of Cancer
Chemotherapy
Zahra Hosseinpour - Amirhossein Nikoofard - Erfan Nejabat

University of K. N. Toosi- University of K. N. Toosi- University of K. N. Toosi
Abstract

Tumor chemotherapy is one of the most effective ways to improve cancer
treatment. However, it is important to design an effective treatment plan that can
optimize chemotherapy to reduce its imminent side effects. In this work, a model
predictive control strategy for a nonlinear dynamic model of the cancer
chemotherapy system is presented. This paper, first deals with parametric
uncertainties. The appearance of uncertain parameters in the nonlinear system is
proposed to define the negative effect of drug tolerance and delay in the
mentioned system. Also, a hybrid cost function is considered for this model,
which reduces the length of the treatment period. The simulation results show that
the proposed control structure satisfactorily overcomes the negative effect of
parameter uncertainties. Cancer cells can be eradicated in a very short period of

time by minimizing the amount of drugs using optimal treatment administration.
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ICEE-1047
A reinforcement learning-based control approach for tracking problem of
a class of nonlinear systems: Applied to a Single-Link Manipulator
Farshad Rahimi - Sepideh Ziaei - Reza Mahboobi Esfanjani
Sahand University of Technology- Sahand University of Technology- Sahand

University of Technology

Abstract

This paper introduces a reinforcement learningbased tracking control approach
for a class of nonlinear systems using neural networks in the presence of
adversarial attacks. This approach incorporates a simultaneous tracking and
optimization process. It is necessary to be able to solve the Hamilton-
JacobiBellman equation (HJB) in order to obtain optimal control input, but this
is difficult due to the strong nonlinearity terms in the equation. In order to find
the solution to the HIB equation, we used a reinforcement learning approach. In
this online adaptive learning approach, three neural networks are simultaneously
adapted: the critic neural network, the actor neural network, and the adversary
neural network. Ultimately, simulation results are presented to demonstrate the

effectiveness of the introduced method on a manipulator
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ICEE-1167
Optimal Bidding Strategy with Smooth Budget Delivery in Online
Advertising
Mohammad Afzali - Keykhosro Khosravani - Maryam Babazadeh
McMaster University- Sharif University of Technology- Sharif University of
Technology

Abstract

In this paper, the optimal bidding strategy with smooth budget delivery in a real-
time bidding (RTB) platform is addressed. Feedback control theory plays an
essential role in the performance enhancement of ad campaigns in online
advertising industry. The objective is to determine the optimal bidding prices as
control signals such that (i) the total number of clicks by visiting users is
maximized, and (ii) the campaign budget in every episode is smoothly delivered
without a premature finishing of the campaign budget or excessive spending
rates. In this paper, the advertisers are regarded as the agents in a Markov decision
process, where the rewards are chosen according to the main campaign
objectives. An advertiser is supposed to select a sequence of bidding actions in
terms of a control policy such that a long-term accumulation of the rewards is
maximized. It is shown that the smooth bidding with real-time adaptation fits into
the framework of reinforcement learning with dynamic programming.
Accordingly, an approximation algorithm is proposed to solve the corresponding
Bellman optimality equation. The results are utilized to form the bidding strategy
with smooth budget delivery. Simulation results on a real-world dataset confirm
that the proposed approach outperforms the state-of-the-art bidding strategies, by
sustainable participation in the auctions, and maximizing the number of user

clicks.
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ICEE-1375
Design of Optimal Iterative Learning Control AutoPilot for Landing Fixed-
Wing Aircraft
Ali Raddanipour - Masoud Shafiee
Amirkabir University of Technology- Amirkabir University of Technology
Abstract
In this paper general longitudinal dynamic of a fixed-wing airplane is presented
then the challenges of the landing phase are described. Next, an optimal
iterative learning control (ILC) is introduced and an optimal ILC-based
autopilot is proposed to control the aircraft in the landing phase. Finally, the
presented autopilot is simulated by applying a linear and nonlinear model of

General Aviation as a fixed-wing aircraft model.
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ICEE-1118

Development of a Compact Linearly Polarized Wideband Hybrid Antenna
Using Semi-Elliptical SIW Resonator and Patch Radiator

* Behzad Hosseinitalab - Mohammad Hassan Neshati

ICEE-1129
Broadband Two Layers 1-Bit Metal-Only Transmitarray with Polarization
Conversion Technique

* Majid Karimipour- Iman Aryanian

ICEE-1160

Effect of Physical Characteristics on Artificial Neural Network Error
Reduction for Indoor Propagation Modeling

* SeyedehMounes Eslami- Amir Ahmad Shishegar

ICEE-1179
Analysis of the RCS of Luneburg Reflector in Bistatic Mode

* Mohammad Amin Abdollahi- Gholamreza Moradi
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ICEE-1181

A Novel Ultra Wide-Band Antenna for the Array with Shaped Beam

Radiation Pattern
* Shima Amirinalloo- Zahra Atlasbaf

ICEE-1183
A compact 5G-MIMO antenna with reduced mutual coupling

* Marziyeh Amiri- Ali Ghafoorzadeh-Yazdi- Abbas-Ali Heidari
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Paper Code: ICEE-1118

Development of a Compact Linearly Polarized Wideband Hybrid Antenna
Using Semi-Elliptical SIW Resonator and Patch Radiator

Behzad Hosseinitalab - Mohammad Hassan Neshati
Ferdowsi University of Mashhad- Ferdowsi University of Mashhad

Abstract

A novel linearly polarized (LP) wideband hybrid antenna using semi-elliptical
substrate integrated waveguide (SIW) cavity and a patch radiator is proposed.
The cavity is tuned at its fundamental resonant frequency, which excites the patch
radiator in such a way that the resonant frequencies of the two resonators are
merged to provide broadband operation. The hybrid antenna is simulated using
High Frequency Simulation Structure (HFSS) and the results including reflection
coefficient, impedance bandwidth, co- and cross-polarization patterns, Half
Power Beam width (HPBW), and the variation of gain versus frequency is
reported. It is shown that the proposed hybrid antenna provides 10.9% fractional
impedance bandwidth (FBW) with gain of 6.55 dB.
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Paper Code: ICEE-1129
Broadband Two Layers 1-Bit Metal-Only Transmitarray with Polarization
Conversion Technique
Majid Karimipour- Iman Aryanian
Arak University- ICT Research Institute
Abstract

A novel broadband two layers 1-bit metal-only transmitarray based on multi-
frequency phase distribution synthesis is introduced in this paper. The proposed
element for the antenna is composed of two identical double C-shaped slots
etched on two metallic top and bottom plates with 90° differences between their
orientations to guarantee the polarization conversion for the transmitted wave.
The phase state of the transmitted wave is simply varied by 180° by only rotating
the bottom metallic layer equal to 180°. Four posts are placed between the two
metallic screens to not only further improve the frequency bandwidth behavior of
the element but also enhance the robustness of the structure mechanically. The
simulation results showed that the x-polarized transmitted wave has an amplitude
larger than 0.9 from 12.5 GHz to 17.3 GHz when the y-polarized wave is
illuminated to the structure. To achieve a flat gain response within the band, the
optimum phase distribution of the array is obtained using a multi-frequency
synthesis method based on reference phase optimization for different frequencies.
To this end, the variance of the gain level of the antenna is considered as the cost
function in the optimization algorithm. A 17.5 cmx 17.5 cm (25x25 element)
transmitarray is designed and simulated and the results showed that the pattern
has a flat gain response and the 1-dB gain bandwidth is 13.5 GHz-18 GHz
(28.57%).
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Paper Code: ICEE-1160
Effect of Physical Characteristics on Artificial Neural Network Error
Reduction for Indoor Propagation Modeling
SeyedehMounes Eslami- Amir Ahmad Shishegar
Sharif University of Technology- Sharif University of Technology

Abstract

In this paper, we examine the effect of physics-based input data in artificial neural
network (ANN) for indoor propaga- tion. Our prior knowledge of electromagnetic
propagation forms, enables us to predict path loss for a specified geometry. There
IS a good agreement between ANN predicted output and ray-tracing
results for a simple room and the error reduces notably compared to related works.

Additionally, we explore feature extraction for more complex scenarios.
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Paper Code: ICEE-1179
Analysis of the RCS of Luneburg Reflector in Bistatic Mode
Mohammad Amin Abdollahi- Gholamreza Moradi
Amirkabir University of Technology- Amirkabir University of Technology

Abstract

Luneburg reflector is a spherical passive microwave reflector usually used for
RCS enhancement. Luneburg reflector has three modes: monostatic, bistatic, and
equatorial. The main idea of this paper is to study and analyze the RCS of the
Luneburg reflector and increases its angle of aperture in bistatic mode. The
electromagnetic behavior of this reflector is analyzed with the Mie-Lorentz
theory. Also, the experimental test results are used in this analysis. The effective
parameters of this reflector, such as reflector radius, cap radius, operating
frequency band, and permittivity of the reflector, are studied in this work. The
Luneburg reflector pattern is presented in both the azimuth constant and elevation
constant to determine the proper orientation of the reflector toward a target. This
Is crucial when maximizing the RCS is needed. Last but not least, challenges with
designing of Luneburg reflector for operating in bistatic mode are discussed, and

a reflector is designed to operate at the mm-wave range.
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Paper Code: ICEE-1181
A Novel Ultra Wide-Band Antenna for the Array with Shaped Beam
Radiation Pattern
Shima Amirinalloo- Zahra Atlasbaf
Tarbiat Modares University- Tarbiat Modares University

Abstract

In this paper, a linear Ultra-Wideband (UWB) antenna array with the shaped
beam radiation pattern is studied for wireless communication and target detecting
applications, respectively, operating in the frequency band of 0.8-4.18GHz. The
Array consists of 16 Ultra-Wide Band Antenna Elements with an elliptical
radiator and a U-shaped slot on the Ground for bandwidth (BW) enhancement, in
size of 104.9x104.9 mm2. The return loss of the antenna in the whole frequency
band is less than -10 dB. In addition, the synthesis methods of the shaped beam
radiation patterns are based on Woodward-Lawson superposition principle, and
modified-Taylor method for controlling the shaped beam’s side lobe level
(SLL)beam. The antenna E-plane (2D) radiation pattern shows agreement to array
design with shaped beam radiation pattern. Also, the fidelity factor of the antenna

element is studied.
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Paper Code: ICEE-1183
A compact 5G-MIMO antenna with reduced mutual coupling
Marziyeh Amiri- Ali Ghafoorzadeh-Yazdi- Abbas-Ali Heidari
Yazd university- Yazd university- Yazd university

Abstract

In this paper, a compact 2x4 rectangular MIMO array antenna is proposed for the
3.45 GHz operating frequency with relative low mutual coupling and high
isolation between its elements. The dimension of the structure is 116 mm x 74
mm. The isolation is enhanced up to 17 dB by using the spiral defected ground
structure (DGS), neutralization line and resistive loading of the antenna elements.
In compared to the reference paper, the area of the array antenna is reduced 24%
and the isolation between its elements is increased 2-5 dB. The proposed structure

seems to be suitable for 5G smartphone applications.
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ICEE-1182

Efficiency Estimation Methods of In-Service Induction Motors-A Review

* Moslem Geravandi - Hassan Moradi CheshmehBeigi

ICEE-1058
Optimization of a three-phase Induction Motor for Electric Vehicles Based

on Hook-Jews Optimization Method
* Arash Mousaei - Naghi Rostami - Mohammad Bagher Bannae Sharifian

ICEE-1094

Design and Electromagnetic Analysis of Brushless Salient Pole Switching
Flux Synchronous Generator with DC Auxiliary Field Winding for Wind
Energy Converter Systems

* Seyed Hamed Bibak - Mohammad Hossein Mousavi - Moslem Geravandi

ICEE-1185
Stator Windings Resistance Estimation Methods of In-Service Induction

Motors-A Review
* Moslem Geravandi - Hassan Moradi CheshmehBeigi



S)@ € /’f, \\.%%
O |l Q,w"/ ::/ .l.lv
R \ o J
N _o”

oS ol it oS3 iy 7

(OlAs s )
ICEE-1250
An Optimized Speed Controller for Brushless DC motor using Hybrid
Genetic-Fuzzy Controller Technique
* Mohammad Mahdi Marzban

ICEE-1233
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ICEE-1512

Low power SRAM using an optimal number of split bit lines and single-
ended sensing

* Mahdie Nazemian - Sayed Masoud Sayedi
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ICEE-1182
Efficiency Estimation Methods of In-Service Induction Motors-A Review
Moslem Geravandi - Hassan Moradi CheshmehBeigi
University of Razi- University of Razi

Abstract

A large part of motors in the industry are induction motors (IMs). By carefully
determining the efficiency of IMs, it is possible to avoid wasting a significant
amount of electrical energy. Measuring the efficiency of IMs using international
standards is very intrusive due to the need to perform various tests to measure the
efficiency and cannot be used to determine the efficiency of in-service IMs.
Considering that determining the efficiency of in-service IMs should be
nonintrusive as much as possible, various methods have been introduced in the
literature to estimate the efficiency of IMs. Therefore, regarding the importance
of accurate estimation of the efficiency of IMs, in this paper, different efficiency
estimation methods are introduced and reviewed. In the following, by comparing
the existing efficiency estimation methods in terms of accuracy and intrusiveness,
the most suitable method for efficiency estimation of in-service IMs is

introduced.
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ICEE-1094
Design and Electromagnetic Analysis of Brushless Salient Pole Switching
Flux Synchronous Generator with DC Auxiliary Field Winding for Wind
Energy Converter Systems
Seyed Hamed Bibak - Mohammad Hossein Mousavi - Moslem Geravandi
Razi University-

Razi University- Razi University

Abstract

Due to the depletion of fossil resources, employing renewable energies has been
increased and experienced significant growth in recent years. Among these long-
lasting sources, wind energy is one of the best sources for energy supply in the
entire world due to its availability and continuity. The specific generators used in
wind turbines, such as doubly-fed generators, have dominated wind turbines due
to their low cost. But the main issue associated with these types of generators is
their sensitivity to voltage drop. In fact, with the occurrence of faults within the
grid and the resulting voltage drop, the current on the stator side increases and
due to the connection between the stator and the rotor, this current is transferred
to the rotor leading to utilizing complex and expensive electronic power
converters. In this paper, the design and electromagnetic analysis of brushless
salient pole induction generator with direct current auxiliary field winding is
investigated. On the proposed stator structure, in addition to the phase windings,
there are also field windings while there are no windings placed on the rotor. The
proposed structure can easily manage the flux through the simple control of the
direct current of the field winding. This way, generator output voltage is
effectively controlled. The analysis and simulation results guarantee the

suggested structure.
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ICEE-1185

Stator Windings Resistance Estimation Methods of In-Service Induction

Motors-A Review
Moslem Geravandi - Hassan Moradi CheshmehBeigi

University of Razi- University of Razi

Abstract

To estimate the efficiency of induction motors (IMs), it is necessary to determine
the exact value of the stator windings resistance (SWR). Measuring the SWR of
IMs requires opening the IM supply connections, which is very intrusive.
Considering that determining the SWR value of inservice IMs should be as non-
intrusive as possible, various methods have been introduced in the literature to
estimate the SWR of IMs. Therefore, according to the necessity of determining
the SWR value in the in-service IMs in a nonintrusive way, in this article,
different methods of determining SWR are introduced and reviewed. In the
following, by comparing the existing methods of estimating the SWR value in
terms of accuracy and intrusiveness, the most suitable method for estimating the
SWR value in the in-service is introduced. The effectiveness of the chosen
method is verified by the simulation of a 4 kW IM in MATLAB software and by
comparing the results obtained from the SWR estimation by the chosen method
and the actual SWR value.
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ICEE-1250

An Optimized Speed Controller for Brushless DC motor using Hybrid
Genetic-Fuzzy Controller Technique
Mohammad Mahdi Marzban
Saba Power Plant Operation and Maintenance Company

Abstract

This paper presented the hybrid auto-tuning technique for the brushless direct
current motor speed control combining fuzzy logic controller and genetic
algorithm (GA). Based on the combination of Genetic algorithm (GA) that
belongs to the larger class of evolutionary algorithms with Fuzzy logic controller
that operates based on the database rules and intelligent decision making, an
optimized speed controller is proposed. In this control framework, the GA-Fuzzy
controller contains current feedback loop which is to adjust the torque of the
motor and the fuzzy logic controller loop whose control rules are optimized off-
line and parameters are adjusted based on the genetic algorithm. The simulation
results can proved that the proposed technique has better performance than

conventional PID controller
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ICEE-1512
Low power SRAM using an optimal number of split bit lines and single-
ended sensing
Mahdie Nazemian - Sayed Masoud Sayedi

Isfahan University of Technology- Isfahan University of Technology

Abstract

In the proposed SRAM architecture in this work, the power is reduced by
partitioning the structure into different blocks and also applying some power
reduction techniques on the cells. The structure not only reduces power
consumption but also increases the reading speed. For a read operation, by
having an output line connected to the blocks, instead of the cells, it is possible
for any given memory size to have an optimal number of blocks to decrease the
power, without creating extra capacitive effects on the output lines. By reducing
the power consumption in the inactive cells and reducing the capacitive load on
the bit lines, both the power consumption and speed parameters have been
improved . The memory structure is implemented by using the SKILL language
to automatically implement any given memory size with an optimal number of

blocks for minimum power consumption
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ICEE-1014

A Novel Two-level Energy Storage Planning to Increase the Resilience of

Distribution Networks
* Sina Samadi Gharehveran- Saeid Ghassem Zadeh- Naghi Rostami

ICEE-1310
Research on Sectionalizing Switches Placement Problem of Distribution

System Automation Based on Multi-Objective Optimization Analysis

*Selma Cheshme Khavar- Arya Abdolahi

ICEE-1254
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ICEE-1333
Service Restoration in Distribution Networks Based on a Two-stage Power
Flow Model

* Saman Armand- Jalal Heidary- Eli Shirazi
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Paper Code: ICEE-1014
A Novel Two-level Energy Storage Planning to Increase the Resilience of
Distribution Networks
Sina Samadi Gharehveran- Saeid Ghassem Zadeh- Naghi Rostami
University of Tabriz- University of Tabriz- University of Tabriz

Abstract

This paper proposes a two- level energy storage system planning to enhance the
resiliency of the system under extreme conditions. For this purpose, a conditional
value at risk-based model is proposed to model the uncertainty of weather events
and then an optimization based on stochastic scenarios is performed to allocate
the energy storage and the different types of distributed generation units. Finally,
the proposed model is applied to the IEEE 33-node system, and various case
studies are analyzed and presented to illustrate the performance of the model. The
results received from simulations affirm the effectiveness of our mathematical
version in improving the resilience of distribution networks against severe

failures.
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Paper Code: ICEE-1310

Research on Sectionalizing Switches Placement Problem of Distribution

System Automation Based on Multi-Objective Optimization Analysis
Selma Cheshme Khavar- Arya Abdolahi

Amirkabir University of Technology- Amirkabir University of Technology
Abstract
Achieving high distribution-reliability levels and concurrently minimizing
operating costs can be considered as the main issues in distribution system
optimization. Determination of the optimal number and location of automation
devices in the distribution system network is an essential issue from the reliability
and economical points of view. To address these issues, this paper develops a
multi-objective model, wherein the primary objective, optimal automation
devices placement is implemented aiming at minimizing the operating costs,
while in the second objective the reliability indices improvement is taken into
account. So, modified non dominated sorting genetic algorithm, is developed and
presented to solve this multi-objective mixed-integer non-linear programming
problem. The feasibility of the proposed algorithm examined by application to
two distribution feeders of the Tabriz distribution network containing the third
feeder of the Azar substation with a distributed generation unit and first and third

feeders of EIGoli substation which form a double feed feeder.
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Paper Code: ICEE-1333

Service Restoration in Distribution Networks Based on a Two-stage Power
Flow Model

Saman Armand- Jalal Heidary- Eli Shirazi
Iran University of Science and Technology- Amirkabir University of
Technology- University of Twente

Abstract

The steady-state power flow equations are the basis for every computational
problem related to power systems. One of these problems is the service
restoration problem, which should be solved to reenergize out-of-service loads.
In this paper, a two-stage power flow model is presented for electrical distribution
systems. The two-stage power flow model can be applied to solve the service
restoration problem in electrical distribution systems based on any heuristic or
meta-heuristic method generating the state of switches and zones as a sequence
of binary digits. Moreover, to minimize the number of non-faulted out-of-service
zones and nodes while considering technical constraints, each topology generated
by a heuristic or meta-heuristic method is evaluated and ranked using the
proposed two-stage power flow model. Therefore, the highest-ranked topology is
selected as the optimum topology. Finally, a meta-heuristic method is used to
address the restoration problem on a 44-node test system, demonstrating the

effectiveness and practicality of the proposed method.
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Paper Code: ICEE-1021
DOA Estimation of Acoustic Signals Using Stacked Products of Cross-
Correlations and Coherence Factor
Mojtaba Amiri- Amir Akhavan- Ahmad Tavakol- Ehsan Rouhani
University of Tehran- Isfahan University of Technology- Engineering, Isfahan
University of Technology- Engineering, Isfahan University of Technology

Abstract

Direction of arrival (DOA) estimation of acoustic signals has been studied
extensively by many researchers. Improving the performance of the DOA
estimation methods is a hot topic in array signal processing. In this study, an
application of the coherence factor, which is widely applied in medical ultrasound
Imaging, is extended to DOA estimation of wideband acoustic signals. The
advantage of applying different coherence factors in tracking acoustic sources is
illustrated by a cross correlation-based DOA estimation. In order to evaluate the
performance of the proposed method both simulated data and narrowband and
wideband recorded signals are utilized. Simulation results reveal that combining
the coherence factors with the cross-correlation DOA estimator lead to resolution

improvement for both narrowband and wideband acoustic sources.
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Paper Code: ICEE-1036
Microwave Modes of Epsilon-Negative Metamaterial above Grounded
Dielectric Substrate
Afshin Moradi- Mohammed M. Bait-Suwailam
Kermanshah University of Technology- Sultan Qaboos University

Abstract

In this paper, we study the propagation of transverse electric (TE) and transverse
magnetic (TM) microwave modes of a planar epsilon-negative (ENG)
metamaterial medium above a grounded dielectric slab within the framework of
classical electrodynamics. The ENG layer is composed of a periodic array of
metallic wires (as an effective homogeneous medium with respect to the
macroscopic field) with negative effective permittivity. The general expressions
of dispersion relations are derived analytically and solved numerically for the
microwaves with the TE and TM modes, respectively, by solving Maxwell
equations in conjunction with appropriate boundary conditions. The findings
from this study showed that the behaviors of the guided TE and TM modes are
very similar, while also TM surface waves are supported by the system under
consideration. Furthermore, numerical results show that all the guided TE and
TM modes have cutoff frequencies, while the cutoff frequency of TM surface

mode is zero.
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Paper Code: ICEE-1008
SWOT Analysis of the Mega Constellation Technology and Satellite
Internet
Mohammad Bod- Parvin Sojoodi- Leila Mohammadi
Shahid Rajaee Teacher Training- ICT Research Institute- ICT Research Institute

Abstract

Satellite mega constellations such as Starlink already provide broadband service
around the world from space with thousands of low earth orbit (LEO) satellites.
This new technology has several advantages such as increasing network
coverage, providing service in disasters, reducing latency, increasing reliability,
etc. In addition, this technology has disadvantages such as increased interference,
reduced sky visibility, reduced monitoring of national networks, and security
vulnerabilities. Different opportunities and threats will also arise in terms of this
technology for countries, communities, and industries. This paper reviews the
latest state of the mega constellation technology and satellite internet and
analyzes the Strengths, Weaknesses, Opportunities, and Threats (SWOT) of this
technology. The presented SWOT analysis is based on various news, numerous
articles of experts, and follow-up groups around the world, and in a way, all the
positive and negative aspects of mega constellation technology and satellite
internet will be reviewed in the paper. Finally, suggestions will be provided to

deal with this new technology.
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Paper Code: ICEE-1345
Design and Analysis of Three-Step Cyclic Vernier Time-to-Digital
Converter
Sara Mansouri- Hamidreza Rezaee-Dehsorkh- Nassim Ravanshad
Sadjad University- Sadjad University- Sadjad University

Abstract

Time-to-digital converters are one of the main and most important blocks of time-
domain circuits. They are used to convert the time interval into the corresponding
digital code. In this article, after an overview of the TDCs, the three-step cyclic
vernier time-to-digital converter is discussed. This TDC measures the time in
three steps: coarse, fine, and residue. The coarse and fine steps are performed
using two digital-controlled ring oscillators. The residue step is implemented with
vernier and pulse shrinking techniques. To improve the resolution and reduce the
measurement error, a residue quantizer block is proposed. This block is
implemented with the same vernier and pulse shrinking technique, but it has a
simpler structure and smaller area. The TDC is simulated in a 180 nm CMOS
process with a 1.8 V supply voltage. This TDC is configured in four modes with

resolution of 14, 27, 40, and 53 ps and a dynamic range of 156.5 ns.
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Paper Code: ICEE-1423
Implementation of a 14-Channel Real-time Compact Data Logger for
Structure and Mechanical Engineering Laboratories
Keivan Sadeghinezhad - Esmaeil Najafiaghdam - Sara Dezhakam - Ali
Sadeghinezhad
Sahand University of Technology- Sahand University of Technology -
University of Tabriz- University of Tabriz
Abstract
This research is based on the need to measure signals from different sensors used
in Structure and Mechanical engineering laboratories in real-time mode;
therefore, a 14- channel data logger is proposed and implemented on a single
board and common platform. It is seen as a very compact device for data
acquisition, data analysis, and graphing of results. The data logger is developed
using an STM32F407VGT6 microcontroller and different drivers or front-end
parts for various types of sensors. The system can collect real-time data, which
are stored on a microSD memory card, and then be transferred to a PC via the
USB connection. In addition, the device contains a keypad and a 7-segment
displayer to add the offline mode capability when there is no server or PC
available. The data logger has been successfully implemented to monitor: four
channels of 24-bit ADC for the linear variable differential transformer (LVDT),
two channels of 24-bit ADC for the load cell, four channels of 12-bit ADC for
the strain gauge, two channels of 16-bit accelerometer, two channels of 12-bit
temperature sensors, and two channels of 16-bit to convert input voltages up to
3MSPS.
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Paper Code: ICEE-1498
A Low-Power Cyclic Vernier Time-to-Digital Converter for In Pixel Applications
Mohammad Hasan Pass - Sayed Masoud Sayedi - Seyed Amir Reza Ahmadi Mehr
Isfahan University of Technology- Isfahan University of Technology- Isfahan
University of Technology

Abstract

In this paper, a low power cyclic vernier time-todigital converter (TDC) with a
tunable resolution is presented. The structure which includes two ring oscillators
performs measurement in three stages of coarse stage, medium stage, and fine
stage. The fine stage achieves high accuracy measurement through the use of two
ring oscillators. The medium stage measurement is obtained by counting the
period of the higher frequency oscillator and using the period difference of two
oscillators, and the coarse stage measurement is obtained by counting the period
of the lower frequency oscillator. The structure uses a controller circuit that at the
end of the measurement, turns off the ring oscillators to reduce power
consumption. The proposed TDC is simulated in 65nm CMOS technology. Its
resolution is 20ps, its average power consumption is 320uW, and its area is 52x52

um2 .
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ICEE-1063

A 2D Geometry Based Grasping Pose Generation Algorithm for a Two-finger

Robot Hand
Arash Akbari - Arman Akbari - Mehdi Tale Masouleh
University of Tehran- University of Tehran- Human and Robot Interaction
Laboratory

Abstract

Robot grasping is of paramount importance in industrial and service robotics. In
recent years, various datadriven algorithms have been proposed to solve the problem
of grasp detection and a part of them are based on reinforcement learning (RL)
approaches. In a variety of proposed algorithms, random key points are being
employed which will make the learning process inefficient and time-consuming. In
this paper, a geometry-based algorithm is presented which can find grasp poses
based on the geometry of the unknown object and propose the ones which may lead
to successful grasping. For the grasp contacts computation part, the presented
algorithm produces a finite number of key points based on the 2D shape of the object
from a specific point of view. Afterward, it will narrow down the candidate points
and output a finite number of successful grasp poses based on three grasp quality
metrics for various unknown objects. Three approaches are proposed in order to
achieve center points which can describe different parts of a 2D shape. Then, the
obtained points are used as the center of circles which are tangent to the 2D shape
contour. Also, a new grasp quality metric is proposed. The time of the grasp and the
amount of object disorientation after grasping are considered as a metric to evaluate
the successfulness of the grasp. Simulation results demonstrate that the proposed
algorithm for unknown object grasping can find a finite number of successful grasp

poses for different seen or unseen objects without using any random point.
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ICEE-1080
Secure Control System Using Iterative Secret Sharing
Younes Esmaeili - Mohammad Haeri - Saeed Adelipour
Sharif University of Technology- Sharif University of Technology - Sharif

University of Technology

Abstract

Using the public network for distributed computations compromises the immunity
of control loops to cyberattacks such as data manipulation and eavesdropping. These
risks have forced control system engineers to find solutions to protect control
systems against these dangers. Encrypted control studies these dangers and tries to
propose new modified control systems to increase the immunity of the control
systems. Secret sharing is one of the tools used in the encrypted control field. In this
paper, we modify this tool to propose an algorithm to design a secure control system.
This scheme while guarantees the security of the control systems, can attenuate the
measurement noise as well. To achieve resilience against measurement noise, we
can iteratively use secret sharing while adding white noise with suitable variance to
the shares of our data. Increased security, secure distributed computation, and
measurement noise attenuation are some of the results of using this control system

scheme compared to the conventional control systems.
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ICEE-1186
Experimental Study on the Pick-and-Place Operation of a 3-DOF Delta Parallel
Robot
Amirreza Nouri - Soheil Davoudi - Sina Vali - Arvin Mohammadi - Ali Ravari -
Ehsan Akhavan Saraf - Mehdi Tale Masouleh
Amirkabir Univerisity of Technology- Tavan Resan Co- University of Tehran-

University of Tehran- Tavan Resan Co- Tavan Resan Co- University of Tehran

Abstract

This paper presents kinematic analysis, verification, and workspace determination
for the trajectory planning purpose of a 3-DOF Delta parallel robot. The under study
Delta robot is the result of an academic collaboration between the Human and Robot
Interaction Laboratory and the Tavan Resan Company. The dimension of the robot
Is obtained by using an algorithm for obtaining the optimal dimension of a Delta
robot for a prescribed workspace defined from the outset. Analytical solutions for
the forward and inverse kinematic problems of the under study robot are provided
and verified in Simscape simulation. The workspace is determined using a
discretization algorithm, in which joint limits and mechanical interference are taken
Into account to the end of obtaining a practical workspace. The robot’s singular loci
are determined, and visual inspection reveals that the robot entails a singularity-free
workspace by considering joint limits, which can be regarded as a definite asset in
practice. Finally, a 4-5-6-7 trajectory planning technique is implemented in order to
make the manipulator’s end-effector movement as smooth as possible for pick-and-
place operations. Furthermore, experimental tests were executed to observe the

robot’s behavior and validate the kinematic equations experimentally.
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An Event-Triggered Robust Data-Driven Predictive Control with Transient
Response Improvement
Amir Mehrnoosh - Mohammad Haeri
Sharif University of Technology- Sharif University of Technology

Abstract

We develop a data-driven model predictive control (MPC) design procedure to
control unknown linear timeinvariant systems. This algorithm only requires
measured input-output data to drive the system to the reference signal. We add filters
on desired inputs and outputs in the cost function to improve the transient response.
Moreover, the Hankel matrices are updated online based on a multi-step event-
triggered MPC scheme to deal with the uncertainties. This also reduces the
computational cost and balances it with the closed-loop performance. Simulation

results illustrate effectiveness of the proposed approach.
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ICEE-1312
Optimal Path Planning of Mobile Robots using IsoCost-Based Dynamic
Programming
Fatemeh Alvankarian - Ahmad Kalhor - Mehdi Tale Masouleh
University of Tehran- University of Tehran- University of Tehran

This paper proposes an optimal local path planning algorithm for mobile robots
by means of the so-called IsoCost-based dynamic programming. This algorithm
explores and finds the optimal paths to the goal point from different start points
in the environment of the robot while avoiding arbitrary numbers and forms of
obstacles. The concept of IsoCost HyperSurface (ICHS) is first explained and it
Is shown that with a certain cost value, the ICHS corresponding to optimal path
planning surrounds all other ICHSs corresponding to non-optimal path planning
algorithms. Based on this geometric property, agents are initiated and planned to
explore and reveal the optimal ICHSs using dynamic programming. The
optimality of the proposed method is proved and the results of this method are
compared with those of Modified Potential Field and Bug2 algorithms, indicating
that the proposed method surpasses the other two algorithms in terms of the
optimality of path length and execution time.
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Novel Wideband Dual-Polarized Base-Station Antenna
* Farzad Alizadeh - Changiz Ghobadi - Javad Nourinia - Keyhan Hosseini -
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ICEE-1239

S (b e Yy (ygemdly (e Wb (n WT)“‘ u-“T <>k

oyl g )la m o = )] qslie (e - oo )| ol B

ICEE-1247

Holographic Technique Inspired Multi-Beam Cylindrical Leaky-Wave

Antenna

* Mohammad Amin Chaychi Zadeh - Nader Komjani - Sajjad Zohrevand

ICEE-1385

RCS Calculation of a Symmetrical Microstrip Array Using Discrete Bodies
of Revolution Method

* Hossein Mohammadzadeh - Abolghasem Zeidaabadi Nezhad - Zaker Hossein

Firouzeh
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A Simple Method for Continuous Beam-Steering in SIW based Leaky Wave

Antenna
*Sina Rezaeeahvanouee - AmirHossein Sadough

ICEE-1238

A novel wideband low profile Fabry-Perot cavity antenna using single-layer
partially reflective surface

* Mahtab Ghanbari - Bijan Abbasi arand - Maryam Hesari shermeh
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Paper Code: ICEE- 1204
Novel Wideband Dual-Polarized Base-Station Antenna
Farzad Alizadeh - Changiz Ghobadi - Javad Nourinia - Keyhan Hosseini -
Bahman Mohammadi
Urmia University- Urmia University- Urmia University- University of
Kurdistan- Urmia University

Abstract

This paper proposes a new dual-polarized wideband base-station antenna. The
designed antenna includes four slotted diamond-shaped patches and two coaxial
feed lines. Additionally, the antenna is backed by a box-shaped reflector that is
employed to ensure a more stable radiation characteristics over the operating
bandwidth. Simulated result demonstrates a wideband impedance bandwidth of
93% (1.68- 4.60 GHz, 2.92 GHz) with high matching performances. Having
wider bandwidth while maintaining a stable far-field characteristics over this
considerably capacious bandwidth provides the antenna with the ability to cover
multiple frequency bands that exist within sub-6 GHz frequency spectrum.
Details of the characteristic mode analysis (CMA) design procedure, simulated

and measured gain and radiation pattern characteristics will be presented at the conference.
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Paper Code: ICEE- 1247

Holographic Technique Inspired Multi-Beam Cylindrical Leaky-Wave
Antenna

Mohammad Amin Chaychi Zadeh - Nader Komjani - Sajjad Zohrevand
Iran University of Science & Technology- Iran University of Science &
Technology- Iran University of Science & Technology
Abstract

In this paper holographic cylindrical leaky-wave antennas with 2N pencil beams
(N=0, 1, 2) are presented. All leaky-wave antennas are designed based on the
holographic technique on the sector of a cylinder. Depending on the number of
object radiation beams, the length of the cylinders is optimized. MATLAB, CST
and HFSS software are used in the design process. The directions of object beams
are assumed arbitrary with the linear polarization. The designs have been made
in such a way that the beams of each leaky-wave antenna have the same radiation
gain at the operating frequency of 17 GHz. Scalar unit cells make up every
specified antenna, including square patches printed on a grounded Rogers RO
5880 substrate with a 60 mil thickness. The reference wave is realized by using
the edge-fed with the wave port excitation. The gain of the single, dual, and quad
beam antennas at the design frequency is achieved 26.8, 24.6, and 22.7 dBi,
respectively, forN =0, 1, 2.
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Paper Code: ICEE- 1385

RCS Calculation of a Symmetrical Microstrip Array Using Discrete Bodies
of Revolution Method

Hossein Mohammadzadeh - Abolghasem Zeidaabadi Nezhad - Zaker Hossein
Firouzeh

Isfahan University of Technology- Isfahan University of Technology- Isfahan
University of Technology

Abstract

In this paper, the Radar Cross Section (RCS) of a planar microstrip array with
discrete rotational symmetry is obtained. For this purpose, Discrete Bodies of
Revolution (DBOR) method has been used compared to the traditional moment
method to reduce the amount of required memory and computation time. In this
method, for a structure with symmetrical sector Ns, the amount of required
memory and the computation time are reduced by the ratios of Ns 2 and Ns 3 ,
respectively, compared to the traditional moment method. Finally, the
numerically results are presented to verify the accuracy and efficiency of the
proposed method compared by commercial FEKO software and to show its
ability to reduce the computation time and required memory.
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Paper Code: ICEE- 1406
A Simple Method for Continuous Beam-Steering in SIW based Leaky
Wave Antenna
Sina Rezaeeahvanouee - AmirHossein Sadough
University of Minnesota- Shahid Rajaee Teacher Training University
Abstract

Planar microwave leaky wave antennas as a low-cost component are mostly used
for microwave applications. In this paper, we provide a novel method to close the
stopband issue in leaky wave antennas. The proposed method uses two radiation
mechanisms per unit cell and needs just to optimize the dimension of two
radiation mechanisms and the distance between them. The initial value for the
optimization process is half of the wavelength for the period and a quarter of
the wavelength for the dimensions of the radiation mechanism. The proposed
method is useful for various types of LWA to obtain continuous beam steering.
To confirm the presented method, an LWA is designed and fabricated. The
prototype is SIW-based LWA with two radiation mechanisms (transversal
and longitudinal slots) per unit cell. The LWA enables a wide steering range
around the broadside direction including backward and forward directions.
Nonetheless, with the exception of the frequency shift, the measured and
simulated radiation patterns are identical. The measured result of S11
shows an almost perfect impedance matching for the LWA near broadside
(around 15.82 GHz). The simulated result illustrates
that the total efficiency is about 26% —57%. The prototype confirms the proposed
method to overcome of open stopband issue.
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Paper Code: ICEE- 1238
A novel wideband low profile Fabry-Perot cavity antenna using single-
layer partially reflective surface
Mahtab Ghanbari - Bijan Abbasi arand - Maryam Hesari shermeh

Tarbiat Modares University- Tarbiat Modares University- Tarbiat Modares
University

Abstract

In this paper, we present a design for improving the bandwidth of Fabry-Perot

cavity antenna (FPCA) employing a single layer partially reflective surface
(PRS). A novel two-sided unit cell is suggested for PRS which is composed of a
square patch and an H-shaped ring to create a positive reflection phase gradient.
The designed antenna works in the X-band and for its feeding source, an aperture-
coupled microstrip antenna is utilized. The single layer of PRS enables the
advantage of a low profile along with its wide bandwidth. According to the
simulation results, a 3dB gain bandwidth of 34.24% is obtained for the antenna
in the frequency range of 8.21-11.6 GHz and an impedance bandwidth (S11<-
10dB) of 50.17% in the frequency range of 8.72 -14.56 GHz.
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Performance Analysis of the Modified FluxCoupling-Type SFCL in VSC-
HVDC System

* Mohammad Khakroei - Ashkan Mirzaei Rajeooni - Mahdi Rahimi Pirbasti -

Hossein Heydari

ICEE-1212
A Multilevel Ac-Ac Converter with Input-series and Output-Parallel as
Dynamic Voltage Restorer

* Seyed mohsen Mortazavi - Reza Beiranvand

ICEE-1149
A Bidirectional Transformerless Resonant Converter for Capacitive Power
Transmission for Electric Vehicle and PowerWall Applications

* Jasem Shahsevani - Reza Beiranvand

ICEE-1388
Design of a 2MW Medium Voltage Conventional Hybrid DC Circuit

Breaker for Railway Application
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Optimal Operation of Lithium-lon Batteries Considering Degradation Cost
in Vehicle-to-Grid Systems

* Mahdi Esfandiari - Amin Rafrafi - Abolfazl Pirayesh

ICEE-1039
A novel protection scheme for HVDC transmission lines based on DC-filter

current and DC line current
* Mohammad Amin Rezaei Gazik - Hossein Kazemi Karegar
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ICEE-1028
Performance Analysis of the Modified FluxCoupling-Type SFCL in VSC-

HVDC System
Mohammad Khakroei - Ashkan Mirzaei Rajeooni - Mahdi Rahimi Pirbasti -
Hossein Heydari
MAPNA- MAPNA- Iran University of Science and Technology (IUST)- Iran
University of Science and Technology (IUST)

Abstract

Although Voltage Source Converters based on HVDC (VSC-HVDC) systems
have several advantages, such as renewable energy transmission and long-
distance power system connection, they are vulnerable to DC fault currents.
Concerning the inherent characteristics of high-temperature superconducting
(HTS) material, using HTS in the fault current limiter could be a solution to limit
the current in VSC-HVDC. The present paper seeks to provide an elaborately
better solution to the problem mentioned above of the fault currents than what
has previously been proposed. The object of this paper is a modified flux-
coupling-type superconductor fault current limiter (SFCL) to attenuate the DC
fault current in VSC-HVDC system. The working principle and operation of the
SFCL and VSC-HVDC systems are modeled in detail, involving interplay or
synergy between electrical and thermal properties. The simulation results
demonstrate that the purposed modified flux-coupling-type SFCL has proper
performance in mitigating the DC fault current.
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ICEE-1212
A Multilevel Ac-Ac Converter with Input-series and Output-Parallel as
Dynamic Voltage Restorer
Seyed mohsen Mortazavi - Reza Beiranvand
Tarbiat Modares University- Tarbiat Modares University

Abstract

In this paper, a bidirectional multilevel ac-ac converter is presented, which is
suitable for high-power applications. The structure of the proposed multilevel
converter with series input and parallel output has reduced the input voltage and
output current of each level, which reduces the stress on the elements of the
proposed converter. Reducing the current and voltage of each level has reduced
the dimensions, cost, and losses. Due to the output parallel of the multilevel
converter, the ripple of the output current has been reduced. A structure of a
multilevel converter as a dynamic voltage restorer (DVR) was proposed which is
transformerless. The multilevel converter is examined and analyzed using
theoretical relationships in different working modes. Then, to verify the
performance of the multilevel converter was simulated as a DVR in
Matlab/Simulink and its results were presented. In addition to confirming the
performance of the multilevel converter in working modes, the results showed

the reduction of voltage and current of each switch for each level.
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ICEE-1149
A Bidirectional Transformerless Resonant Converter for Capacitive Power
Transmission for Electric Vehicle and PowerWall Applications
Jasem Shahsevani - Reza Beiranvand

Tarbiat Modares University- Tarbiat Modares University

Abstract

In this paper a transformerless bidirectional converter with two resonant
frequencies for EV (Electric Vehicle) charging by capacitive coupling wireless
power transfer (CCWPT) and power-wall applications has been proposed. The
converter operates in both step-up and down operation modes with soft-
switching. There is proper isolation between input and output sides, due to using
capacitive coupling technique. The converter efficiency is improved and its
volume is decreased, due to its transformerless configuration. Step-up and down
operations are obtained by designing the converter between its two resonant
frequencies. Both full-bridge and half-bridge operation modes have been used to
properly limit the switching frequency. Finally, a 200-1000 W converter with
200-400 V input voltage and 300 V output voltage and 96% peak-efficiency
values has been designed and simulated by ORCAD PSPICE under the different

conditions to show its good performance.




1Y OTY,

A
R

5 el i o831
(Ol s Sy )
ICEE-1388
Design of a 2MW Medium Voltage Conventional Hybrid DC Circuit
Breaker for Railway Application
Seyed Hamid Khalkhali - Mohsen Taghizadeh Kejani - Ali Asghar Razi Kazemi
K.N. Toosi University of Technology- K.N. Toosi University of Technology-
K.N. Toosi University of Technology

Abstract

Development of DC grids and the increase in industrial and domestic medium
voltage applications and faults in transmission lines are possible; therefore, it is
critical to have DC Circuit Breakers (DCCB) and increase their reliability. The
hybrid switch is one of the DCCBs which has been studied and optimized in
various studies. In this paper, a 1.5kV conventional hybrid DCCB is designed.
The surge arrester, semiconductors, and the time of sending the opening
command are all determined in this design. The performance of the designed
hybrid switch is modeled in PSCAD software, and the simulation results will be
evaluated. The major results of this simulation are how the current is commutated
between different branches, the amount of overvoltage between the switch across

terminals and the maximum of short circuit current flowing through the switch.
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ICEE-1105
Optimal Operation of Lithium-lon Batteries Considering Degradation Cost
in Vehicle-to-Grid Systems
Mahdi Esfandiari - Amin Rafrafi - Abolfazl Pirayesh
Shahid Beheshti University- Shahid Beheshti University- Shahid Beheshti
University

Abstract

The subject discussed in this article is the degradation of lithium-ion batteries in
electric vehicles (EV) in vehicle-to-grid (V2G) applications. As the first step, the
V2G program has been explained and the advantages and challenges on the way
to its implementation have been investigated. In the following, by using the
relationships obtained in previous studies and modifying the model of the number
of charge cycles, and considering the difference in the battery degradation
coefficient in the charge cycle and the drive cycle, the model of achievable cycle
count (ACC) in the battery is designed and subsequently, it is used to calculate
the daily wear cost using the relationships in engineering economics to finally get
the wear cost per kilowatt hour. By developing the battery wear cost model in the
charge/discharge planning problem, the costs imposed on the electric vehicle user
are calculated. This optimization problem is implemented in the form of a genetic
algorithm and using MATLAB software. Since the actual cost of battery
degradation and energy exchange in the charging period are interdependent, an
iterative method is proposed to obtain the actual cost of degradation and the
optimal charging strategy. Finally, according to the analysis performed on the
case study, the effectiveness and application of the proposed model on the

charge/discharge Scheduling problem in EV with V2G capability is investigated.
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ICEE-1039
A novel protection scheme for HVDC transmission lines based on DC-filter
current and DC line current
Mohammad Amin Rezaei Gazik - Hossein Kazemi Karegar
Shahid Beheshti University- Shahid Beheshti University

Abstract

HVDC effectively transmits large amounts of electrical energy using DC (direct
current) over long distances by overhead transmission lines, underground cables,
and submarine cables. HVDC system is also used to connect separate power
systems with different characteristics and frequencies in which AC transmission
Is impossible [1]. HVYDC transmission line protection is essential for the safety
and reliability of the power grid due to the extensive use of the HVDC
transmission line. Various faults can occur in the HVDC system, such as AC,
internal converter, and DC faults. Failure may occur due to insulation failure due
to short circuits, switching, and lightning, which imposes new challenges to
protecting the HVDC transmission line. To address these challenges, a new
protection scheme for HVDC transmission lines is proposed in this paper based
on the flow characteristics of DC filters and DC line current. The flow
characteristics of DC filters and the current passing through the DC line are
theoretically analyzed for internal and external faults in a constant fault period.
Moreover, this flow profile is used as a backup protection scheme to identify
pole-to-ground faults, the worst of all. A 500 kV HVDC system built in
PSCAD/EMTDC is used to verify the validity of the proposed protection scheme.
The simulations show that the protection scheme proposed in this paper can not
only accurately detect internal and external faults but is not sensitive to the

amount of fault resistance and distance.
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ICEE-1122

Improving Adaptive Algorithm to Reduce Grounding System Impedance
Computing Time

*Soheil Rahnamayian Jelodar - Seyed Hossein Hesamedin Sadeghi - Reza

Rahmani - Mohammad Ali Narooie Dehchil - Hossein Askarian Abyaneh

ICEE-1322
Reliability-Based Design of Time-Varying Electricity Tariff

* Mohammad Rastegar - Nima Sarajpoor
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ICEE-1051
An Optimal Investigation into A Preventive Maintenance Scheduling

Scheme for Electric Power Transmission Networks
* Seyed Sina Taheri Otaghsara - Masoud Asghari Gharakheili
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Paper Code: ICEE- 1122
Improving Adaptive Algorithm to Reduce Grounding System Impedance
Computing Time
Soheil Rahnamayian Jelodar - Seyed Hossein Hesamedin Sadeghi - Reza
Rahmani - Mohammad Ali Narooie Dehchil - Hossein Askarian Abyaneh
Amirkabir University of Technology- Amirkabir University of Technology-
Amirkabir University of Technology- Shahid Beheshti University- Amirkabir
University of Technology
Abstract
The pulse of lightning strike is modeled with its frequency components from zero
to several megahertz, where ground impedance in the band is a function of
frequency. Different methods for implementing the exact model of the earth
system in the electromagnetic transients of electrical equipment are presented. To
do this, the admittance matrix from the different ports of the grounding system
must be accurately calculated at this frequency band. To achieve this goal,
Maxwell equations are solved using numerical methods such as the method of
moments (MOM). However, numerical methods for analyzing the grounding
system, especially for large earth networks, are very difficult and time
consuming. In addition, if programs, such as Electromagnetic Transient Program
(EMTP), that model the grounding system accurately to calculate the earth's
admittance matrix is not fast enough, it won’t be applicable. The purpose of this
paper is to reduce the time of calculating earth impedance. To do this, we intend
to improve the comparative algorithm to reduce the computational time. The
results prove significant superiority of the proposed method compared to existing

ones.
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Paper Code: ICEE- 1322
Reliability-Based Design of Time-Varying Electricity Tariff
Mohammad Rastegar - Nima Sarajpoor
Shiraz University- University of Calgary Calgary
Abstract

Implementing price-based energy management programs to change the
consumption pattern of residential consumers has become an indispensable
solution to the operational challenges of smart distribution power systems.
However, practical methods to design efficient time-varying prices to improve
the reliability and operation of distribution systems have remained scarce. This
paper proposes a bi-objective optimization problem to design time-differentiated
electricity tariff for residential energy management, where a new reliability
evaluation method is employed to evaluate the reliability enhancement caused by
load shifting. A set of numerical studies and sensitivity analysis are conducted to
investigate the effectiveness of the proposed pricing method.
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Paper Code: ICEE- 1051
An Optimal Investigation into A Preventive Maintenance Scheduling
Scheme for Electric Power Transmission Networks
Seyed Sina Taheri Otaghsara - Masoud Asghari Gharakheili
Islamic Azad University Qaemshah- Islamic Azad University Qaemshah
Abstract

Since electric power systems are the beating heart of modern lives, maintenance
strategies are employed to improve these networks’ reliability, decrease costs,
and prevent blackouts. Therefore, preventive maintenance planning has become
one of the most crucial operation principles in electricity industries and power
networks.

Without considering this issue, most undesirable network outages will occur,
which could result in massive blackouts. In this paper, the authors propose an
optimal time-based preventive maintenance strategy for power transmission
networks taking economic constraints into consideration, based on reliability with
Monte Carlo simulation. This can help utility asset managers to decrease costs
and network outages appropriately by utilizing the IEEE 24-bus reliability
test system. Analyzing the obtained results, the operator can determine which
maintenance scheduling scheme offers the maximum value according to the
facilities, available forces, or weather conditions.
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Paper Code: ICEE- 1045
STAR-RIS Secrecy Rate Analysis in the Presence of Energy Harvesting
Eavesdroppers
Mohammad Reza Kavianinia - Mohammad Javad Emadi
Amirkabir University of Technology- Amirkabir University of Technology
Abstract

The purpose of this paper is to investigate a wireless system based on the
simultaneous transmission and reflection of a reconfigurable intelligent surface
(STAR-RIS), in which insecure energy-harvesting nodes eavesdrop legal signals.
The achievable sum rate of secrecy and harvested energy for multicast communi-
cation are calculated as functions of the STAR-RIS transmission and reflection
coefficients (TARCSs). Consequently, the nonconvex optimization problem is
employed to optimize the secrecy rate while fulfilling the minimum energy-
harvesting constraints. The Dinkelbach transformation and semi-definite
relaxation approach were used to convert the optimization problem into a convex
problem. Finally, numerical results are provided to highlight the consequences of
enlarging STAR-RIS and optimizing its TARCs elements to enhance the sum rate
of secrecy and satisfy the energy-harvesting constraints.
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Paper Code: ICEE- 1112
Low Complexity Receiver Based on Switched Linear Modulation Models
for M-ary CPM Signals
Hamed Bastami - Mehdi Taherkhani - Hamid Behroozi

Sharif University of Technology- K. N. Toosi University of Technology- Sharif
University of Technology

Abstract

In this paper we propose a low complexity re- ceiver based on switched linear

modulation model developed for continuous phase modulation (CPM) signals.

we develop a low complexity and non-coherent Viterbi-based maximum

likelihood sequence detection (NC-VB-MLSD) over additive white Gaussian

noise (AWGN) channel. Furthermore, a simple timing and frequency recovery

scheme is proposed through a decision directed (DD) maximum likelihood (ML)

algorithm via simple closed-form expression. It is shown that the performance of

the proposed algorithms are close to that theoretical modified Cramer Rao bound

(MCRB) at moderate signal-to-noise ratios (SNRs) and are free of false lock

points. We simulate the performance of the simplified NC-VB-MLSD algorithm

along with the timing and frequency recovery algorithms. The bit

error rate results of proposed method demonstrates near ideal synchronization

performance for low SNRs.
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Paper Code: ICEE- 1123
Sum Rate Maximization in STAR-RIS Assisted D2D Communications
Mohammad Reza Kavianinia - Mohammad Javad Emadi
Amirkabir University of Technology- Amirkabir University of Technology
Abstract

This paper investigates wireless communication based on a simultaneous
transmission and reflection of a re- configurable intelligent surface (STAR-RIS),
in which device- to-device communication is established using STAR-RIS near
cellular users. The sum rate of multicast downlink commu- nication is calculated
using the STAR-RIS transmission and reflection coefficients (TARCS). In order
to maximize the sum rate while fulfilling the minimum quality-of-service
requirements, the nonconvex optimization problem is investigated. The
successive convex approximation technique and iterative approach are
utilized to transform the optimization problem into a convex problem. Finally,
numerical results are presented to demonstratehow increasing the size of STAR-
RIS and optimizing its TARCs elements affects the system’s sum-rate,



R

\, @
N\,
oS gt iiud OIS \ve.f

(Ol S5 )

ICEE-1188 :alis us

ESPRIT o2 5951 oS 49 YU e pw 9 9299 b (5 yonkio g0 JUU (s
LSEJB Cyp> = (GOl )y

il Sl o olfsls 28l Slo ars olKils

od,:S:g-

4 35290 slac Ll 5l SO laie 4 wins o )l )8 JUCES Ry YL Wb sl Jdo a4 (el Clyl
Jdo a4l il 3 cnl 5o JUB (rads g oo 48,5 S5 )0 00ls Caslgs o (VL 253 5k8 @ s jslate
ol peadyle 6GHz 25 S lS B L pwll lacgls yuils )8 yoe YU s 4 L:od;.ﬂ olaws o8l
HeSle 4 jeome ol 5 g a0l oS Q—l)o aS o, S g Jobo (gaSs 58,8 Sl o b ukow
Q?}A LSLDQ""ﬁ) l; MLQ.A )b as w‘ oy ool 43‘)‘ Gll.,lf U"‘M U"’j) D GHS).’ &3")‘ MIMO
29y ol 50 e oo JUS uess 0l U ralS Gl amil )0 g 0,00 (6505 (Slawlre (Sousmn
g0 y .)é Oy yianns R (50w Ml?m )‘ = aslol )é A"ﬁ"‘"’gs" Ml?bﬁ C9)4> 9 09)9 614‘9) ESPRIT
oolo &1l by, (5 5lwdnds s 0gh 0 00 (ress SAleN-Valenzuela Joo Ss 4 JUIS wus .5

u.u).».wd 9 G’Yl‘ SNR as (S’LA) JblS u.uo.?u as A.QQGO uLw.a &SL“Q 6[.%&5) la L)T GMLCLA 9 0
o olawd G b lasle  Sazen by (0g, b awslin (o yioren oo o &l (g0 o
Qb oo L2alS 005 a9y S ol 0 a5 sla



1Y OTY,

A
R

ﬁsxalwiﬁacmlé
(Ol S5 )

Paper Code: ICEE- 1260
FGM Copula based Analysis of Outage Probability for Wireless Three-
User Multiple Access Channel with Correlated Channel Coefficients
Mona Sadat Mohsenzadeh - Ghosheh Abed Hodtani
Ferdowsi University of Mashhad- Ferdowsi University of Mashhad

Abstract

In wireless communication channels, the channel coefficients are dependent on
each other, leading to constructive or destructive effects on communication
performances. Therefore, investigating the performance metrics of wireless
communication systems under the influence of the correlation of channel
coefficients is essential. One of the powerful tools for modeling the dependence
between random variables is copula functions the well-known family of which is
the Farlie-Gumbel-Morgenstern (FGM) copula. In this paper, we consider a
wireless three-user multiple access channel (MAC) with Rayleigh fading and
investigate the effect of the correlation coefficients on the outage probability
(OP), as an important performance metric of wireless communication, by using
FGM Copula function. The results show that the outage probability improves
under the influence of negative correlation between the fading channel
coefficients compared to the uncorrelated state. Conversely, positive correlation
increases the outage probability compared to the uncorrelated state. Numerical

illustrations confirm our theoretical results.
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ICEE-1065
A K-Band Ultra-Low-Power High-Linearity Down-Conversion Mixer in
CMOS Technology

* Kayvan Qolami - Javad Yavand Hasani

ICEE-1265
Modeling of A low-Noise Amplifier With a Recurrent Neural Network

* Mostafa Noohi - Fatemeh Charoosaei - Ali Mirvakili - Sayed Alireza
Sadrossadat

ICEE-1425

A High Linearity Wideband Low-Noise Amplifier Using Capacitor Cross-
Coupled Common-Gate Structure

* Abolfazl Rajaiyan - Fahimeh Rahimi - Mehdi Saberi

ICEE-1072

Optimal Application of Trajectory Optimization by Travel Profile for
Electric Train in an Electrical Transportation System

* Mohsen Davoodi - Mohsen Tamaddon
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Paper Code: ICEE- 1065
A K-Band Ultra-Low-Power High-Linearity Down-Conversion Mixer in
CMOS Technology
Kayvan Qolami - Javad Yavand Hasani
Iran University of Science and Technology- Iran University of Science and
Technology
Abstract

This paper presents an ultra-low-power down- conversion CMOS mixer in 22-32
GHz frequency band. In the proposed mixer, gm boosting amplifiers are used in
the fully differential source-driven topology. The transconductance stage is
switched by a local oscillator (LO) signal applied differentially crosswise to the
sources of the MOS devices. In this way, the output voltage swing, and therefore
the linearity of the mixer will be increased. In addition, through this method, the
minimum required supply voltage can be reduced. Thus, with lower supply
voltage and power consumption, high 11P3 can be achieved. To further reduce
current and power consumption, MOS devices are biased in the weak inversion
region. Due to the small third-order nonlinearity coefficient of transconductance
in the weak inversion region, the possibility of obtaining a larger 11P3 is realized.
The presented mixer was designed and simulated using a 0.18-um RF CMOS
process. The post-layout results show a maximum conversion gain of 13.1dB, a
minimum noise figure of 15.1dB, a maximum I1IP3 of 17.4dBm, and
better isolation of 42dB while consuming only 33uW of DC power
from a 1V supply.
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Paper Code: ICEE- 1265
Modeling of A low-Noise Amplifier With a Recurrent Neural Network

Mostafa Noohi - Fatemeh Charoosaei - Ali Mirvakili - Sayed Alireza
Sadrossadat

Yazd University- Yazd University- Yazd University- Yazd University
Abstract

Macromodelling of nonlinear circuits particularly hose operating at RF
frequencies is of importance and interest specifically in systems where the total
simulation time is constrained. Recurrent neural network (RNN) can be
considered as a viable approach for generating this modeling. Indeed, with having
such a model at hand, the circuit designers have the potential to grasp the system
level verification way faster than the conventional simulators. In this paper, a
low-noise amplifier (LNA) is used as the nonlinear circuit, and a RNN is designed
to generate the model. The LNA is configured in LTSPICE, and its simulation
data is used as the input of the RNN model via Python programming. Using RNN,
it is possible to train directly using theinput-output waveform samples of the main
nonlinear circuit without knowing the details. The obtained RNN-based model
has the same accuracy compared to the original nonlinear circuit and is also able
to extend the dynamic behavior of nonlinear circuits.In addition, models based
on recurrent neural networks are much faster than models based on conventional
simulation tools such as LTSPICE. It is worth mentioning that this modeling
approach can be extended to a variety of applications, including medical, to have
a quick prediction of the vital signals.
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Paper Code: ICEE- 1425

A High Linearity Wideband Low-Noise Amplifier Using Capacitor Cross-
Coupled Common-Gate Structure

Abolfazl Rajaiyan - Fahimeh Rahimi - Mehdi Saberi

Ferdowsi University of Mashhad- Ferdowsi University of Mashhad- Ferdowsi
University of Mashhad
Abstract

A high linearity wideband Low-Noise Amplifier (LNA) that uses Capacitor
Cross-Coupled Common-Gate structure is proposed in this paper. The proposed
design uses a differential topology with a common-source stage and a Capacitor
Cross-Coupled Common-Gate (CCC-CG) amplifier to increase the linearity of
the circuit. Moreover, it uses a current reused feed-forward noise cancellation
technique. Standard 0.18-um CMOQOS technology has been used for designing and
simulating the proposed LNA. According to the findings of the circuit-level
simulation, the voltage gain and bandwidth of the proposed LNA are 17.68 dB
and 3.34 GHz (from 1.59 GHz to 4.93 GHz) respectively. The Noise Figure (NF)
of LNAs is one of the most important parameters and the minimum NF of the
proposed structure is 3.76 dB. Also, at an input frequency of 4.93 GHz, Third-
Order Input Intercept Point (11P3) of the proposed LNA is maximum, which is -
1.43 dBm.
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Paper Code: ICEE- 1072

Optimal Application of Trajectory Optimization by Travel Profile for
Electric Train in an Electrical Transportation System

Mohsen Davoodi - Mohsen Tamaddon
Politecnico di Milano Milano- echnical and VVocational University (TVU)

Abstract

Increasing greenhouse gas (GHG) emission is one of the most important concerns
of world decision-makers. The considerable part of it belongs to the
transportation systems. As a solution, the world is going to use urban electrical
transportation systems, and thus designing optimal methods and novel strategies
Is essential nowadays. Indeed, reducing the amount of consumed electrical energy
and having optimum and efficient energy management for electrical means of
transport requires several vital elements. Designing a travel profile is one
of the most crucial parts of these methods. A travel profile for the fully electric
train ET245 with three stations is designed and analyzed in Milan, Italy, as a case
study in this paper. As thefirst step, route data are acquired by the Google Maps
tool. Then, the train data is collected from the manufacturer's catalogues and
datasheets. Finally, computations were performed by Excel spreadsheets. The
results indicate that the designed path in the proposed travel profile is covered by
a commercial speed and requires reasonable electrical energy, which is

considered economical and advantageous.
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Paper Code: ICEE- 1290

Switchable Chain Configurable RO PUF for Enhancing Hardware Security
of 10T Devices

Niloufar Sayadi - Mohammad Eshghi
Shahid Beheshti University- Shahid Beheshti University

Abstract

Physical Unclonable Function (PUF) is a hardware security primitive that acts
like a fingerprint of a device and extracts the intrinsic characteristics of a chip.
The PUF provides a secure approach for key generation and authentication. One
of the efficient categories of silicon PUFs is Ring Oscillator PUFs. The field
programmable gate arrays (FPGAS) are proper platforms for implementing
flexible PUF designs such as config- urable ring oscillators. In this work, we
present a flexible and compact ring oscillator as SCCRO (Switchable Chain
Config- urable Ring Oscillator), which could generate a high number of
CRPs (Challenge Response Pairs) compared to its occupied area. The resistance
of our proposed PUF is evaluated using logistic regression (LR) as a powerful
machine learning attack technique. The experimental results are gained using
Xilinx Spartan-6 FPGA boards and show satisfactory uniformity, uniqueness, and
reliability for the SCCRO PUF.
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Stability Analysis for the Non-linear Model Predictive Control of a Flexible
Joint Manipulator with Dynamics Uncertainties

* Mohamadreza Satvati - Hossein Karimpour - Keivan Torabi - Mohammad Motaharifar

ICEE-1142

Second-Order Sliding Mode Design Based on the Integration of
Proportional-Integral and Nonlinear $\mathcal{H} \infty$ Controllers for
Load Frequency Control

* Behrad Samari - Mohammad Javad Yazdanpanah

ICEE-1146

An Improved Nonlinear Observer-Based Integrated Guidance and Control
for Hypersonic Flight Vehicle with Angle Constraints

* Seyedeh Mahsa Zakipour Bahambari - Saeed Khankalantary

ICEE-1180
Introduce a novel approach to orbital maintenance in CRTBP

* Amirreza Kosari - Ehsan Abbasali - Jamileh Hamzei - Majid Bakhtiari




£ Flectiicy .
99" om0 xe, gy
o e ea %

{2y
74 PAY
fe vyl .4 ./( *%

e L )

N 2

O S PRI [+ ‘T_/r

(018 0 ) B

ICEE-1500

Nonlinear Observer Design via Emulation Method for Sampled-data
Teleoperation Systems

* Ali Firouzi Abriz - Amir Aminzadeh Ghavifekr - Ashkan Safari

ICEE-1551

Global Finite-Time Nonlinear Observers for a Class of Nonlinear Systems
Subjected to Mismatched Uncertainties

* Ali Abooee - Saeed Amiri - Mohammad Hadi Rezaei
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ICEE-1052

Stability Analysis for the Non-linear Model Predictive Control of a Flexible
Joint Manipulator with Dynamics Uncertainties

Mohamadreza Satvati - Hossein Karimpour - Keivan Torabi - Mohammad
Motaharifar
University of Isfahan- University of Isfahan- University of Isfahan- University
of Isfahan
Abstract
In this research, the problem of controlling a onelink robot with joint flexibility
by the non-linear model predictive control method (NMPC) is considered. The
Issue concerning the input-to-state stability (ISS) of the NMPC has been
considered. Through using the cost function of the NMPC problem in order to
play the role of the Lyapunov function, the ISS stability of the system in the
presence of disturbances and uncertainties, such as robot joint flexibility, is
reached. Two modeling examples for a single-link robot have been investigated,
which include unmeasurable variables as a portion of the system state variables.
These unmeasured states are representative of the unmodeled dynamics, standing
for either the flexibility at the joint or the link itself. In the first example, the
control input is the actuation torque, and in the second one, the voltage to the
motor. Simulation results demonstrate the effectiveness and stability of the

proposed approach in the presence of disturbances and system uncertainties.
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Second-Order Sliding Mode Design Based on the Integration of
Proportional-Integral and Nonlinear $\mathcal{H} \infty$ Controllers for
Load Frequency Control

Behrad Samari - Mohammad Javad Yazdanpanah
University of Tehran- University of Tehran

Abstract

This article addresses the load frequency control (LFC) problem of control-area-
partitioned power networks. An equivalent generator with second-order turbine-
governor dynamics is utilized to model each control area, and power flows
establish nonlinear couplings between control areas. As a consequence of the
integration of the proportional-integral (PI) controller and the nonlinear Hoo
controller, a novel suitable sliding manifold for enhancing dynamic performance
Is first proposed. Then, a decentralized second-order sliding mode (SOSM)
controller is designed for LFC in power networks, which regulates the frequency
and sustains the net inter-area power flows at the predetermined values. The

simulation results demonstrate the efficacy of the proposed control strategy.
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ICEE-1146

An Improved Nonlinear Observer-Based Integrated Guidance and Control
for Hypersonic Flight Vehicle with Angle Constraints

Seyedeh Mahsa Zakipour Bahambari - Saeed Khankalantary
K.N. Toosi University of Technology- K.N. Toosi University of Technology

Abstract

In this paper, an improved integrated guidance and control (IGC) design method
for nonlinear uncertain hypersonic flight vehicle (HFV) with angle constraints is
presented based on adaptive block dynamic surface control scheme, backstepping
method, and a multivariable nonlinear disturbance observer (NDOB) in three-
dimensional space. Initially, the six degree of freedom (6DOF) integrated
guidance and autopilot dynamic model is organized using the combination of
HFV dynamic model and HFV-target relative motion model whereas the
aerodynamic and model uncertainties, the cross-coupling effects, and
disturbances are considered. In order to apply the nonlinear disturbance observer-
based control (NDOBC) method, a multivariable chattering free NDOB is used
to estimate the lumped uncertainties in the established integration and autopilot
model. It should be noted that an adaptive block dynamic surface control
approach in combination with a backstepping method is presented to achieve the
high performance in the target interception, state regulation, and regulation of
azimuth and elevation angles related to the line of sight (LOS). Closed- loop
stability, estimation errors convergence to zero, and state regulation are proven
based on the Lyapunov theory. Finally, the simulation results confirm the
effectiveness of presented NDOBC not only in closed-loop stability but also in

highperformance target interception using the smooth control input.
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Introduce a novel approach to orbital maintenance in CRTBP
Amirreza Kosari - Ehsan Abbasali - Jamileh Hamzei - Majid Bakhtiari
University of Tehran- University of Tehran- University of Tehran- Iran
University of Science and Technology

Abstract

This paper presents a novel approach to designing an orbital maintenance
strategy for the periodic Lyapunov orbits in the Circular Restricted Three-Body
Problem. Since the position and velocity vector change simultaneously in the
moment of non-periodic behavior, a short low-thrust maneuver must be
established to return the satellite to the periodic orbit. The low-thrust trajectory is
a TwoBoundary Value Problem (TBVP) and requires a particular solving
approach. Previous investigations exploited numerical optimal control methods
such as Non-Linear Programming (NLP). NLP implementation was hard, and the
run time was too long. Hence the current paper utilizes Multi-Objective Particle
Swarm Optimization (MOPSO) to design orbital maintenance missions. The
following are three sequential steps for implementing the proposed method. It is
first necessary to identify the first non-periodic moment of the satellite in the
periodic Lyapunov orbit and its state vector. This step determines the criteria for
non-periodic behavior through sensitivity analysis. As a groundbreaking idea, the
desired state vector ( the state vector to which the satellite needs to transfer to
continue its periodic behavior) is considered as the corresponding point of the
non-periodic starting point at the first period. Due to the characteristics of the
Lyapunov orbits, this selection allows the satellite to continue its periodic motion.
In the third step, the thruster components and their duration of working time are
nominated as design variables. Two objective functions are suggested in this step
and minimized by applying MOPSO to recognize the design variables: The first
objective function is guaranteed that the state vector is converted from the first
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non-periodic moment state vector to the desired state vector by applying thruster

components. Since the fuel consumption in the deep space mission is vital, the
second objective function minimizes fuel consumption by minimizing the thrust
magnitude. The Sun-Earth system is regarded as a system of interest, and the
proposed method is simulated. The obtained result indicates that the proposed
method, in addition to the significant reduction of calculations, will lead to the

minimization of fuel consumption in orbital maintenance missions in the CRTBP.
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ICEE-1500

Nonlinear Observer Design via Emulation Method for Sampled-data
Teleoperation Systems

Ali Firouzi Abriz - Amir Aminzadeh Ghavifekr - Ashkan Safari

University of Tabriz- University of Tabriz- University of Tabriz
Abstract
In this paper nonlinear observers have been designed for the sampled-data
teleoperation systems. The proposed approach can be utilized for continuous-time
systems which are implemented by digital computers and sample and hold
devices. Continues-time design (CTD) estimation procedure will be presented for
nonlinear sampled-data teleoperation systems. Assumptions and input to state
stability conditions will be provided to facilitate the observers to converge to the
actual states at each sampling interval in a semiglobal practical sense. The exact
sampled-data form of the teleoperator will be approximated by utilizing the
refined Euler model and incorporating observer parameters with sampling
intervals. Simulation results demonstrate that the proposed emulation-based
scheme guarantees the input-to-error stability of the system in terms of the linear

matrix inequalities.
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ICEE-1551

Global Finite-Time Nonlinear Observers for a Class of Nonlinear Systems
Subjected to Mismatched Uncertainties

Ali Abooee - Saeed Amiri - Mohammad Hadi Rezaei

Yazd University- Yazd University- Yazd University
Abstract—In this paper, two different types of global finitetime nonlinear
observers are designed for a class of nonlinear systems in the presence of matched
and mismatched uncertainties. The considered class of nonlinear systems, which
Is a chain of interconnected second order subsystems, covers many practical
plants such as robot manipulators and unmanned aerial vehicles. Therefore, the
proposed observers are applicable to a wide group of real-world nonlinear
systems. Based on finite-time stability’s lemmas, it is mathematically proven that
estimated states precisely reach state variables within finite times. More, it is
demonstrated these mentioned convergence times are finite and their upper
bounds depend on initial conditions and arbitrary parameters of proposed
nonlinear observers. Finally, two types of the finite-time observers are simulated

onto a 2-DOF robot manipulator to estimate angular velocities of robot’s joints.
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ICEE-1317
Developing a superlens with High Resolution using Quantum Dot Nano-
Particles

* Amin Monemian Esfahani - Leila Yousefi

ICEE-1325
Optical Beam Switching using an Integrated Meta-Surface Device
*Vahid Ghaffari - Leila Yousefi
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ICEE-1332

Floquet Model of Spatiotemporally Modulated Graphene Structures
*Mahsa Valizadeh- Leila Yousefi- MirFaez Miri
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Paper Code: ICEE- 1317
Developing a superlens with High Resolution using Quantum Dot Nano-
Particles
Amin Monemian Esfahani - Leila Yousefi
University of Tehran- University of Tehran
Abstract

In this paper, a new method is proposed to develop a superlens with
ultra-high resolution and neglectable loss capable to produce sub-
wavelength images. In this method, silver coated quantum dot
nanoparticles are distributed inside a polymer host to achieve a negative
effective permittivity . Using CdSe/CdS quantum dots as cores of the
nanoparticles compensate the loss of silver shell resulting in a low-loss
superlens. The designed superlens is used for sub-wavelength imaging

and its resolution is numerically retrieved. The numerical simulations

show a high resolution of ’10/7 which is much beyond the diffraction

limit.
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Paper Code: ICEE- 1325
Optical Beam Switching using an Integrated Meta-Surface Device
Vahid Ghaffari - Leila Yousefi
University of Tehran- University of Tehran

Abstract

An integrated optical beam steering device consisting of a reflective metasurface
and five switchable nano-antennas is proposed to operate at the standard
telecommunication wavelength of 1550 nm. In the proposed device, the power is
entered into a plasmonic hybrid waveguide line and directed to the feeding
antennas, where placed in the focal points of the lens. To achieve a good angular
accuracy (40) and the low variation of light intensity (1dB) at the observation
angle of 1000, a new analytical method is proposed in which the position of the
feeding antennas are optimized to achieve a minimum phase variation on the
metasurface. The proposed integrated system can be used for many applications
such as inter and intra-chip optical interconnects, optical wireless

communication, and low-cost integrated LIDAR systems.
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Paper Code: ICEE- 1332
Floguet Model of Spatiotemporally Modulated Graphene Structures
Mahsa Valizadeh- Leila Yousefi- MirFaez Miri
University of Tehran- University of Tehran- University of Tehran

Abstract

an accurate model based on Floquet-Bloch theory is established to analyze
periodically modulated graphene waveguides in time and space. This model is
applied to a typical spatiotemporally modulated graphene waveguide to exhibit
its effects such as directional mode conversion and power exchange
between modes. It reveals the nonreciprocal response of spatiotemporally
modulated structures. This analytical model is complete and can be used for any

spatiotemporal modulated graphene-based waveguides.
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ICEE-1231
A New High Voltage Gain Z-Source Based DC-DC Converter for High-

Power DG Applications

*Sakina Bakhshi - Reza Beiranvand

ICEE-1437
A Single-Switch High Voltage Gain DC-DC Converter Using Coupled

Inductor and Switched Capacitor-Inductor Techniques

*Mohammad Salehizadeh - Hasan Rastegar - Farid Mohammadi

ICEE-1273

Dual-Input Single-Output High Step-Up DC-DC Converter for Renewable
Energy Applications

*Farid Mohammadi - Amir Khorsandi

ICEE-1156

A New High Voltage Gain Full Bridge Resonant Switched-Capacitor

Converter

*Sajad Afsharzarandi - Reza Beiranvand

ICEE-1318
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A Novel Approach for Improving the LLC Resonant Converter Efficiency

(0974

over Wide Input Voltage and Load Variation Ranges

* Jasem Shahsevani - Reza Beiranvand

ICEE-1091
Ultrahigh Step-Up Non-Isolated DC-DC Converter Based on Quadratic

Converter without Coupled Inductor

*Sajad Rostami - Vahid Abbasi - Masoumeh Parastesh
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ICEE-1231
A New High Voltage Gain Z-Source Based DC-DC Converter for High-
Power DG Applications
Sakina Bakhshi - Reza Beiranvand
Tarbiat Modares University- Tarbiat Modares University

Abstract

In this paper, a new high step-up dc-dc converter is proposed, which provides a
new connection way for impedance network to the primary side of a non-isolated
interleaved boost converter, that can meet soft-switching ZVS condition for all
semiconductor devices by using the PWM control method, which effectively
reduces the converter switching losses and the electromagnetic interference
issues. Therefore, high switching frequency operation is possible to reduce the
passive components volumes such as inductors and capacitors, as well as the input
and output filters. Consequently, high efficiency and high-power density is
achieved by using the proposed converter, in practice. Also, a new impedance
network is introduced, which can be used in an interleaved configuration to
achieve this technique benefits. The given Z-source impedances are also smaller
than the common Z-source impedance, which greatly reduces the converter

volume and improves the power density.
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ICEE-1437
A Single-Switch High Voltage Gain DC-DC Converter Using Coupled
Inductor and Switched Capacitor-Inductor Techniques
Mohammad Salehizadeh - Hasan Rastegar - Farid Mohammadi
Amirkabir University of Technology- Amirkabir University of Technology-
Amirkabir University of Technology

Abstract

In this paper, a single switch non-isolated high voltage gain DC-DC converter
using the coupled inductor and switched capacitor-inductor techniques, is
suggested for renewable energy applications. Using these techniques, higher
voltage gain in the lower duty cycle is achieved. In addition, due to the use of
coupled inductors, a smaller voltage stress across the semiconductors such as a
switch and diodes is attained. Furthermore, continuous input current and common
ground between load and input DC source can be addressed as other advantages
of the proposed converter. The operating principles of continuous conduction
mode (CCM) are discussed, and the mathematical equations are derived. Under
the same conditions, a comparison is conducted to evaluate the performance of
the proposed converter. Finally, the proposed converter is designed for 500W
with an input voltage of 40V and output voltage of 600V and is simulated in
MATLAB/Simulink. The parasitic model is considered to evaluate the theoretical
efficiency of the proposed converter. Results are presented to verify the theory

mode performance of the converter.
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ICEE-1273
Dual-Input Single-Output High Step-Up DC-DC Converter for Renewable
Energy Applications
Farid Mohammadi - Amir Khorsandi
Amirkabir University of Technology- Amirkabir University of Technology

Abstract

This paper presents a dual-input single-output (DISO) non-isolated dc-dc
converter capable of extending to several inputs in ports. In addition, bidirectional
and unidirectional power flow is feasible. The proposed converter uses the
switched-capacitors (SC) technique, resulting in high voltage transfer gain.
Although using the SC technique causes the discontinuous input current, this
issue has been addressed by embedding an inductor at the input side. The DISO
high voltage gain converter provides flexible control options, decreases current
and voltage stress on semiconductors, and there is no duty cycle limitation due to
the proposed switching methods. In addition, when one input fails, the proposed
converter can transfer energy to the load by the other source without interruption.
To evaluate the performance of the proposed DISO converter, the converter is
compared with the recently presented converters based on the important
characteristics. The required tests are also conducted to verify the feasibility and

performance of the converter by MATALB/Simulink.
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ICEE-1156
A New High Voltage Gain Full Bridge Resonant Switched-Capacitor
Converter
Sajad AfsharZarandi - Reza Beiranvand
Tarbiat Modares University- Tarbiat Modares University

Abstract—A full-bridge resonant switched-capacitor converter (SCC) is
introduced here for high-frequency and high-power applications. This structure
guarantees low voltage stress on the power MOSFETS, high voltage gain, soft
switching operation of the power switches, as well as ZVS turn on and ZCS turn
off of all power diodes. Small input/output filters volumes are achieved, because
the input current and output voltage waveforms ripples frequencies are twice the
switching frequency, due to the symmetrical structure of the converter. A
coupled-inductor has been used, which reduces the magnetic components count
and volume that improves the converter power density. Also, different common
control methods such as phase-shifted, frequency modulation, and PWM can be
applied to well adjust the output voltage of the introduced structure, even when
wide output load and input voltage variations are used to the topology. The given
converter has a good performance above and below its resonant frequency.
Therefore, the appropriate frequency region can be chosen according to the
application and available power switches. Finally, simulation results are given
here to adjust the output voltage at 400 V, when the input voltage and output
power are changed in 20-40 V and 50-500 W wide ranges, respectively.
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ICEE-1318
A Novel Approach for Improving the LLC Resonant Converter Efficiency
over Wide Input Voltage and Load Variation Ranges
Jasem Shahsevani - Reza Beiranvand
Tarbiat Modares University- Tarbiat Modares University
Abstract—LLC resonant converter is widely used in electric vehicles, TVs,
battery chargers, fuel cells and photovoltaic applications, due to its soft-switching
operation, low EMI noise, wide input voltage and load variation ranges, high
efficiency, and so forth. But, light-load or no-load low efficiency is one of its
main drawbacks, which is mainly due to its switching frequency is far from the
resonant frequency that increases the circulating currents and conduction losses.
Here, a design procedure and control approach are introduced to overcome this
issue and improve its efficiency over wide input voltage and load variation
ranges. The control algorithm is based on the frequency variation and variable
resonant capacitor. In the proposed algorithm the converter is designed to operate
between its two resonant frequencies. The converter voltage gain is affected by
quality factor between two resonant frequencies. By means of variable quality
factor and resonant tank, the converter operates in resonant frequency which
provides high efficiency values. Finally, a 180-220 V to 48 V LLC resonant
converter is designed and controlled, when wide 50-500 W power is delivered to
the load. The simulation results clearly show that efficiency value more than 95%

Is achieved over this wide operating conditions.
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ICEE-1091
Ultrahigh Step-Up Non-Isolated DC-DC Converter Based on Quadratic
Converter without Coupled Inductor
Sajad Rostami - Vahid Abbasi - Masoumeh Parastesh
Kermanshah University of Technology- Kermanshah University of Technology-

Kermanshah University of Technology

Abstract

This paper presents an ultrahigh step-up DC-DC converter that is combined of a
quadratic boost converter and a multiplier cell. Voltage stress on most of the
components is lower than 0.25Vo which causes reduction of cost and volume.
Voltage gain of the proposed converter is higher than the compared converters.
Slope of the voltage gain curve is higher than the others which makes possibility
of higher voltage gains in lower duty cycles. The converter is experimented for
voltage gain equal to 27 that shows unique operation of the converter in
comparison to the similar ones. In addition, input source supports load with
continuous current and there is a common ground between load and the input
source. Dynamic and transient responses of the converter during variations are
experimented and the results demonstrate appropriate properties of the converter.
The converter is analyzed and the obtained equations are utilized to design
components and compare the converter with the others. A 140W prototype is
implemented to convert 14V-30V of input source to 400V in load side that is
suitable for renewable energy applications. The experimental results verify
feasibility and performance of the converter and prove capabilities of the

converter for being used as an ultrahigh step-up converter.
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ICEE-1218
Decentralized Optimization in Scheduling Virtual Power Plant (VPP)*

Ehsan Nokandi - Mostafa
* Amir Hossein Gholami - Amir Abolfazl Suratgar - Mohammad Bagher Menhaj-

Mohammad Reza Hesamzadeh

ICEE-1187
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ICEE-1281
Nash Equilibrium of Joint Day-ahead Electricity Markets and Forward

Contracts in Congested Power Systems
*Mohsen Banaei - Majid Oloomi Buygi - Hani Raouf-Sheybani - Razgar

Ebrahimy - Henrik Madsen



1YY

oS gl ko oIS
(Ol S5 )

ICEE-1214
Bi-level Bidding Strategy of a Wind Power Producer Considering Local
Intraday Demand Response Exchange Market

* Ehsan Nokandi - Mostafa VVahedipour-Dahraie - Saeed Reza Goldani
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Paper Code: ICEE- 1218
Decentralized Optimization in Scheduling Virtual Power Plant (VPP)*
Ehsan Nokandi - Mostafa
Amir Hossein Gholami - Amir Abolfazl Suratgar - Mohammad Bagher Menhaj-
Mohammad Reza Hesamzadeh
Amirkabir university Tehran- Amirkabir university Tehran- Amirkabir
university Tehran- Stockholm, Sweden
Abstract
The scheduling of virtual power plants (VPPs) has received much attention in the
last few years. VPP refers to the integration of several power plant units together,
which is considered as a single power plant. In this paper, three VPPs are
considered, each of which includes different power plant units and must supply
the desired load. Besides supplying the desired load, they should maximize their
profit. Decentralized optimization method has been used to optimize these three
VPPs. The reason for using decentralized method is to increase network security
and also to not need a central computer. On the other hand, using the decentralized
optimization method increases the speed of problem solving. Finally, the obtained
results have been compared with the centralized method. The simulations show
that almost the same result has been obtained by using different optimization
methods. These results increase the tendency to use decentralized methods in
VPPs.
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Paper Code: ICEE- 1281
Nash Equilibrium of Joint Day-ahead Electricity Markets and Forward

Contracts in Congested Power Systems
Mohsen Banaei - Majid Oloomi Buygi - Hani Raouf-Sheybani - Razgar
Ebrahimy - Henrik Madsen

Technical University of Denmark- Ferdowsi University of Mashhad- Quchan
University of Technology
Quchan- Technical University of Denmark Copenhagen- Technical University
of Denmark, Copenhagen
Abstract

Uncertainty in the output power of large-scale wind power plants (WPPs) can
face the electricity market players with undesirable profit variations. Market
players can hedge themselves against these risks by participating in forward
contracts markets alongside the day-ahead markets. The participation of market
players in these two markets affects their profits and also the prices and power
quantities of each market. Moreover, limitations in the transmission grid can
affect the optimal behavior of market players. In this paper, a Cournot Nash
equilibrium model is proposed to study the behavior of market players in the
forward contract market and the day-ahead electricity market in a congested
power system with large-scale integration of WPPs. The proposed method is

applied to a test system, and the results are discussed.
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Paper Code: ICEE- 1214

Bi-level Bidding Strategy of a Wind Power Producer Considering Local
Intraday Demand Response Exchange Market

Ehsan Nokandi - Mostafa VVahedipour-Dahraie - Saeed Reza Goldani
Birjand Univarsity- Birjand Univarsity- Birjand Univarsity

Abstract

In this paper, a bi-level stochastic approach has been suggested to optimize the
bidding strategy of a wind power producer (WPP) in a day-ahead market. The
uncertainties of wind generation and wing unit production have been considered
using a stochastic method. To compensate for these uncertainties, the WPP is able
to purchase demand response (DR) services from a local market which is held
during an intraday period of time. The proposed self-scheduling optimization
model is formulated as a bi-level problem in which the upper level maximizes
WPP’s profit, while the lower level’s goal is maximizing the social welfare of
demand response providers (DRPs). The bi-level model can be recast as a mixed-
integer quadratic problem (MIQP) by applying Karush—Kuhn—Tucker (KKT)
condition and strong duality theory which can be optimally solved by commercial
solvers like CPLEX. Simulation results demonstrate the applicability and

effectiveness of the proposed model.
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ICEE-1363

A Lightweight Authentication Protocol For M2M Communication In IloT

Using Physical Unclonable Functions
*Elaheh Kharghani - Saeed Aliakbari - Javad Bidad - Amir masoud Aminian

moddares

ICEE-1543
A Lightweight Authentication Protocol For M2M Communication In 11oT

Using Physical Unclonable Functions
*Elaheh Kharghani - Saeed Aliakbari - Javad Bidad - Amir masoud Aminian

moddares

ICEE-1488
A New Approch on Condition Assessment of MV Switchgear based on

Thermal Evaluation
* Mohsen Taghizadeh Kejani- Seyed Hamid Khalkhali- Ali asghar RaziKazemi
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ICEE-1561

Average Secrecy Capacity Performance Analysis for SWIPT-Based SIMO

Underlay Cognitive Radio
*Mohammad Javad Saberl- Seyedeh Maryam Mazloum- Seyed Mohammad

Sajad Sadough

ICEE-1343
Wind-Robust Sea-Ice Discrimination from Sentinel-1 Texture Features

* Parsa Shamsaddini - Ahmad Keshavarz - Stefano Zecchetto
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Paper Code: ICEE- 1363
A Lightweight Authentication Protocol For M2M Communication In 10T
Using Physical Unclonable Functions
Elaheh Kharghani - Saeed Aliakbari - Javad Bidad - Amir masoud Aminian
moddares
Sadjad University of Technalogy- Sadjad University of Technalogy- Sadjad
University of Technalogy- Sadjad University of Technalogy

Abstract

Machine to Machine (M2M) communication is one of the most important parts
of the Industrial Internet of Things (110T). In this field, a large number of devices
and sensors communicate with each other without human inter-
vention. To establish secure communication, 110T devices must perform mutual
authentication. Besides, not only well-known attacks but physical attacks are also
expected in these systems. On the other hand, many IloT devices (e.g., smart
sensors) have limited processing power and memory. Therefore, many of the
existing authentication protocols are not appropriate for these systems. To meet
this issue, in this paper, a new authentication scheme is presented for M2M
communication in 1loT by using lightweight cryptographic functions, such as
XOR operation, one-way hash function, and Physically Unclonable
Function (PUF). The security analysis demonstrates that the scheme is resistant
to both physical attacks and several well- known attacks. Also, the performance
evaluation shows that the protocol is efficient in terms of storage, communication,
and computation costs. Conclusively, in comparison with the existing protocols,

our proposed protocol is more applicable for 110T.
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Paper Code: ICEE- 1543
A Lightweight Authentication Protocol For M2M Communication In 10T
Using Physical Unclonable Functions
Elaheh Kharghani - Saeed Aliakbari - Javad Bidad - Amir masoud Aminian
moddares
Amirkabir University of Technology- Amirkabir University of Technology-
Amirkabir University of Technology

Abstract
Wearable robots are crucial for helping patients with lower limb diseases,
particularly those with trouble walking, since their numbers are rising. These
robots assist patients in walking, provide comfort, and aid in recuperation. In this
work, the model predictive control by the Lasso regression theory (Lasso—MPC)
with the extended Kalman filter (EKF) was used to make a controller that helps
the patient walk by adjusting the impedance so that, in addition to regular
walking, the patient has to put out the most effort when walking. The simulation
results demonstrate the suggested control’s incredible effectiveness in robot-

assisted rehabilitation.
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Paper Code: ICEE- 1488
A New Approch on Condition Assessment of MV Switchgear based on
Thermal Evaluation
Mohsen Taghizadeh Kejani- Seyed Hamid Khalkhali- Ali asghar RaziKazemi

K.N.Toosi University of Technology- K.N.Toosi University of Technology-
K.N.Toosi University of Technology

Abstract

The increase in load demand in the power system, distribution switchgears result
in more attention from the thermal point of view. In this article, a 3D model of
the connection of the circuit breaker to the switchgear (plum contact) of the VD4
CB of ABB Company has been simulated through COMSOL software. The heat
has been recorded in its different parts. Subsequently, variations in temperature
have been observed under different currents and ambient temperatures. Finally,
according to the simulations, the temperature slope variable has been investigated
at different ambient temperatures and it has been introduced as an independent

diagnosis index to the ambient temperature.
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Paper Code: ICEE- 1561

Average Secrecy Capacity Performance Analysis for SWIPT-Based SIMO
Underlay Cognitive Radio
Mohammad Javad Saberl- Seyedeh Maryam Mazloum- Seyed Mohammad
Sajad Sadough
Shahid Beheshti University- Persian Gulf University Busheh - Shahid Beheshti
University

Abstract

We address the physical layer security (PHY - security) for an underlay single-
input multiple-output (SIMQO) cognitive radio network using simultaneous
wireless information and power transfer (SWIPT). The considered system model
Is composed of one primary receiver, one secondary transceiver, and one energy
harvesting receiver that may potentially be an eavesdropper. First, the closed-
form analytic expression of the average secrecy capacity (ASC) of the considered
network is derived. Second, we analyze the network’s achievable ASC under
Rayleigh fading assumption for all underlying channels. Our results indicate that
ASC performance is improved by reducing the number of deployed antennas at

the energy receiver or by increasing the number of antennas deployed at the

information receiver.
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Paper Code: ICEE- 1343
Wind-Robust Sea-Ice Discrimination from Sentinel-1 Texture Features
Parsa Shamsaddini - Ahmad Keshavarz - Stefano Zecchetto

Persian Gulf university Busheh- Persian Gulf university Busheh- Persian Gulf
university Padova

Abstract

Sea and ice discrimination and classification in the polar regions from satellite
data gained importance in remote sensing and geosciences, essentially because of
the undergoing climate change. Synthetic Aperture Radar (SAR) is one of the
best instruments in remote sensing for sea-ice discrimination at high spatial
resolution (hundreds of m), because it provides im- ages day and night with
whatever cloud coverage. The available ice masks are generally at spatial
resolution of km, thus not fully suitable to be used with SAR images. This study
Is to discriminate sea and ice in high resolution (250 m) with good accuracy. The
proposed methodology uses fuzzy c-mean clustering on selected
Gray Level Co-occurrence Matrix (GLCM) features which are robust against the
wind. The obtained results show the proposed method discriminates the ice from

sea with the existence of wind.
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ICEE-1352
A New 10 Watt 1.6 GHz Linear Power Amplifier with More than 11 dB Gain
* Marzieh Chegini - HojjatAllah Nemati - Mahmoud Kamarei

ICEE-1289
High efficiency Continuous class J/B power amplifier design with 130%
Fractional Bandwidth

* Sara Aghajani - Mahmoud Kamarei - Marzieh Chegini

ICEE-1350

A New 10 Watt Power Amplifier for GSM 900 MHz base stations with 44%
Bandwidth

* Marzieh Chegini - HojjatAllah Nemati - Mahmoud Kamarei
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T-type L-2L De-Embedding Method for On-Wafer T-model Transmission

Line Network
* Milad Seyedi - Nasser Masoumi - Samad Sheikhaei
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Paper Code: ICEE- 1352
A New 10 Watt 1.6 GHz Linear Power Amplifier with More than 11 dB
Gain
Marzieh Chegini - HojjatAllah Nemati - Mahmoud Kamarei
University of Tehran- Iran University of science and technology- University of
Tehran
Abstract

This paper presents the design, implementation and measurement results for a
1.4~1.8 GHz linear Powe Amplifier, that centered at 1.6 GHz. Design and
fabrication done with CGH40010-F device from Wolfspeed on FR4 PCB.
Experimental results with excited CW test, show that the designed PA achieves
14 dB maximum gain, more than 42 dBm output power at 1-dB compression
point and also 58% peak Efficiency. Designed power amplifier shows a large
signal gain of more than 11 dB in the entire bandwidth.
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Paper Code: ICEE- 1289
High efficiency Continuous class J/B power amplifier design with 130%
Fractional Bandwidth
Sara Aghajani - Mahmoud Kamarei - Marzieh Chegini
University of Tehran- University of Tehran- University of Tehran
Abstract

In this paper design procedure and electromagnetic simulation results of an ultra-
wideband continuous class J/B power amplifier is reported. With the help of
SRFT CAD tools in MATLAB and load/source pull capability of advanced
design system (ADS), appropriate output and input matching are synthesized
along 0.4-2 GHz band. Then by using of CGH40010F device from Wolfspeed,
layout equivalent of designed PA is extracted and the circuit is cosimulated on
RO4003c substrate model. £0.8 dB output power flatness with drain efficiency
above 58% across more than 130% fractional bandwidth introduce the designed
PA as a good candidate for broadband high efficiency applications.
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Paper Code: ICEE- 1350
A New 10 Watt Power Amplifier for GSM 900 MHz base stations with 44%
Bandwidth
Marzieh Chegini - HojjatAllah Nemati - Mahmoud Kamarei
University of Tehran- Iran University of science and
technology- University of Tehran

Abstract

This paper presents the design, implementation and measurement results for a
0.7-1.1 GHz Power Amplifier, that centered at 900 MHz. Design and fabrication
done with CGH40010-F device from Wolfspeed on FR4 PCB. SRFT algorithm
has been used to design input and output matching networks. Experimental results
under CW signal, show that the designed PA achieves more than 42.5 dBm output
power at 1- dB compression point and more than 60% drain efficiency in

saturation region
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Paper Code: ICEE- 1532
T-type L-2L De-Embedding Method for On-Wafer T-model Transmission
Line Network
Milad Seyedi - Nasser Masoumi - Samad Sheikhaei
University of Tehran- University of Tehran- University of Tehran
Abstract
This paper presents an extensive evaluation for a new type of the L-2L de-
embedding method applied to on-chip de-embedding. We derive analytical
formulas to discuss and verify the accuracy of the improved and extended method
called the T-type L-2L de-embedding. The case study structure to apply the new
method consists of a microstrip line combined with two left- and right-side pads.
For the simulation of the structures, HFSS 3D electromagnetic (EM) simulator is
used. The results show that the T-type L-2L exhibits better accuracy compared

with the other on-wafer de-embedding methods for a device under test (DUT).
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ICEE-1120
Sampled-data-based Descriptor Observer Design with Aperiodic
Measurements for Lithium-ion Batteries in Hybrid Electric Vehicles

* Hamid Reza Ahmadzadeh - Masoud Shafiee

ICEE-1131
Distributed Data Processing for Multi-Agent Systems Via Wave Model

* Saeedreza Tofighi - Masoud Shafiee

ICEE-1168
Modeling and optimal control of the vibration model of constrained
buildings based on fractional order singular theory using orthogonal
polynomials

* Vahid Safari Dehnavi - Masoud Shafiee

ICEE-1465
Investigation of The Thermal Process Stability Analysis By New BIBO
Stability Algorithm of 2-D Discrete Models
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* Mehdi Mohammadi - Masoud Shafiee - Mahdi Mirshahi

ICEE-1560
Identifying Singular 2-D Systems Using 1-D Methods

* Masoud Shafiee - Kamyar Azarakhsh

ICEE-1466
Modeling the Cable Bridge Based on Two Dimensional System and

Analysing the Stability of Desired Model Based on Wave Advanced Model

* Mehdi Mirshahi - Masoud Shafiee - Mehdi Mohammadi
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ICEE-1120

Sampled-data-based Descriptor Observer Design with Aperiodic

Measurements for Lithium-ion Batteries in Hybrid Electric Vehicles

Hamid Reza Ahmadzadeh - Masoud Shafiee

Amirkabir University of Technolog- Amirkabir University of Technolog
The state-of-charge information of lithium-ion batteries plays an important role
in the performance of hybrid electric vehicles. Moreover, with the development
of digital technologies, systems are implemented on digital platforms. In this
paper, we address to sampled-data descriptor observer designing to state
estimation for lithium-ion battery in hybrid electric vehicles used to estimate its
state-of-charge. To this end, first a descriptor time-delay model with time-varying
delay is provided for the dynamics of error estimation. Then based on this model,
theory of descriptor systems and Lyapunov-Krasovskii function, sufficient
conditions are extracted to guarantee the exponential stability of error dynamics.
At the same time, the matrix of observer is designed in terms of linear matrix
inequalities (LMIs) solvable by MATLAB software. Finally, the efficiency of

proposed observer is illustrated by computer simulation.

ICEE-1131

Distributed Data Processing for Multi-Agent Systems Via Wave Model
Saeedreza Tofighi - Masoud Shafiee

Amirkabir University of Technolog- Amirkabir University of Technolog
Abstract— a method for modeling and analyzing distributed communications in
multi-agent systems (MAS) is presented using the multi-dimensional (m-D)
systems theory. Data transactions are modeled using the givone-roesser (GR)
model by considering quantization schemes in the in-node and inter-node
computations. Then, for processing the distributed data in the network a wave-



QI i
1Y ;V .\\ v' [J

ﬁsxalwiﬁacmlé
(OlAs s )
like model has been proposed, which can ensure the stability of the entire system.
This method, because the location of the nodes in the network is not important,
the dimensions of the network can be large, and the real-time processing

capability of the network is more than other methods, can be important.

ICEE-1168
Modeling and optimal control of the vibration model of constrained
buildings based on fractional order singular theory using orthogonal

polynomials

Vahid Safari Dehnavi - Masoud Shafiee
Amirkabir University of Technolog- Amirkabir University of Technolog

Abstract— This paper introduces the optimal control of fractional-order singular
systems and the application of finitemode systems in modeling practical systems.
In this paper, there are only finite modes in the system. The aim is to control
fractional order singular systems without using operational matrices using
optimal control and virtual calculus of variations. After using orthogonal
polynomials, we achieved a formulation to find the answer to the problem. This
problem was solved using Legendre, Chebyshev, and Jacobi orthogonal
polynomials. Then, the vibration model of two constrained buildings is modeled
using the fractional order singular system. The aim is to control the vibration of
the constrained buildings against earthquakes. Finally, a comparison was made
between different orthogonal polynomials and the number of the polynomial of

these functions.

ICEE-1465
Investigation of The Thermal Process Stability Analysis By New BIBO
Stability Algorithm of 2-D Discrete Models
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Mehdi Mohammadi - Masoud Shafiee - Mahdi Mirshahi

Amirkabir University of Technology- Amirkabir University of Technology-
Amirkabir University of Technology

Abstract— This paper is concerned with the stability analysis and stabilization of
two-dimensional discrete systems exhibited by the model of Fornasini-
Marchesini (FM-I). We proposed a condition for the stability of 2D systems.
Second, a state feedback controller is considered to stabilize the FM model and
achieve stability. Third, a simulation of numerical examples was considered, and
at least the thermal process application was proposed to confirm the stability

theorem.

ICEE-1560
Identifying Singular 2-D Systems Using 1-D Methods

Masoud Shafiee - Kamyar Azarakhsh
Amirkabir University of Technology- Amirkabir University of Technology

Abstract— In this paper, we present a new 1-D identification method for the
identification of 2-D and singular 2-D systems. The previously introduced 1-D
equivalent for 2-D systems which is called the Wave Advanced Model (WAM)
suffers from a serious computational disadvantage. In WAM, the system matrices
are rectangular and therefore the extensive 1-D literature which exists for systems
with regular form square matrices cannot be applied to WAM. Furthermore, since
WAM is a structure varying model, it is impossible to define an inputoutput
difference equation for it and therefore the identification problem becomes even
more complex. To overcome this complexity, here we present a method that
allows us to define a 1-D input-output difference equation for Singular WAM
(SWAM) and use it to solve the 2-D system identification problem using 1-D
methods. In order to show the computational advantages of this method, a

numerical example is also studied.
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ICEE-1466
Modeling the Cable Bridge Based on Two Dimensional System and

Analysing the Stability of Desired Model Based on Wave Advanced Model
Mehdi Mirshahi - Masoud Shafiee - Mehdi Mohammadi
Amirkabir University of Technology- Amirkabir University of Technology-

Amirkabir University of Technology

Abstract—In this paper the new stability analysis is discussed. the importance of
researching about the cable cridge under significant conditions for instance
tornados and earthquake which plays a key role due to the wide range of effects
that these structures have in human life where any single misunderstanding about
the cable bridge cause serious problems. To figure out that structures are suitable
to use we must figure out the vital criteria. To understand this information we
must use the suitable model to reach a real analysis of the structures. In this
article, we use two-dimensional (2-D) modeling analysis to check the stability of
structures. By using the 2-D analysis and equations of problem and equilibrium
equations of the system we proposed a 2-D model for the system to reach the 2-
D state space model we further discussed the stability theorem that was proposed

and we check the stability of our proposed model.
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ICEE-1025

Design and Simulation of Ultra High power X-band Rotary Joint with a

Matching Choke
*Mohammad Bod - Seyed mohammad Hashemi

ICEE-1035
A Low-profile Interdigital Diplexer for LEO Satellites Applications
* Mojtaba Fallahzadeh - Behzad Ahmadi - Ali Kheirdoost

ICEE-1061

A Low-cost Waveguide Switch Using Glide-symmetric Holey
Electromagnetic Band Gap Technology

*Mohsen Shafeghati - Elham Sharifi moghaddam - Behzad Ahmadi

ICEE-1137
A Simplified Computational Method for a Proposed mm-Wave
Reconfigurable Intelligent Surface

* Nima Ahmadi - Forouhar Farzaneh
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ICEE-1190
A Band-pass Power Divider Based on Substrate

Waveguide

* Salma Mirhadi - Shamsi Soleimani
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Paper Code: ICEE- 1025
Design and Simulation of Ultra High power X-band Rotary Joint with a
Matching Choke
Mohammad Bod - Seyed mohammad Hashemi
Shahid Rajaee University- Shahid Rajaee University
Abstract
In this paper, the design and simulation of an ultra-high power rotary joint for X-
band frequency are discussed. The proposed rotary joint consists of a mode
converter at the beginning and the end, a contactless circular waveguide, and an
external choke including ball bearings and impedance-matching stubs in the
middle part. At the beginning and the end parts, by converting the TE;o mode of
a rectangular waveguide to the TEq; mode of a circular waveguide, a symmetrical
mode is created, which enables successive rotations of the structure without
disturbing the electrical current. The use of circular TEo; mode in the proposed
rotary joint leads to the power handling of 52 megawatts in the structure. The
middle circular waveguide consists of choke and stubs for matching the
contactless circular waveguide. The simulation results show that the proposed
structure has a transmission loss of less than 0.4 dB and a return loss of better
than 15 dB in the 10 GHz frequency.
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Paper Code: ICEE- 1035
A Low-profile Interdigital Diplexer for LEO Satellites Applications
Mojtaba Fallahzadeh - Behzad Ahmadi - Ali Kheirdoost
K. N. Toosi university of technology- Sattellite Research Institute Iranian Space
Research Center- Communication Technology Faculty ICT Research Institute
(ITRC)

Abstract

A low-profile diplexer is proposed for satellite telemetry, tracking and command
(TT&C) applications in S-band frequency within 2.025-2.110/2.200-2.290 GHz.
The diplexer consists of two interdigital band-pass filters and a coaxial power
divider. The proposed diplexer has high potential for mass production because
there is no need to tune the frequency response after fabrication. Also, the
structure is lightweight and low-profile so it could be easily integrated into
payload transceivers or antennas in small satellites specially CubeSats. A
prototype of the proposed diplexer is fabricated and measured. The measured
results are in good agreements with simulations. The measured return loss is
lower than -15 dB in all ports, insertion loss is less than 0.7 dB and isolation

between output ports is better than 55 dB.
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Paper Code: ICEE- 1061

A Low-cost Waveguide Switch Using Glide-symmetric Holey

Electromagnetic Band Gap Technology

Mohsen Shafeghati - EIham Sharifi moghaddam - Behzad Ahmadi
Satellite research institute- Satellite research institute- Satellite research institute
Abstract
This paper presents a novel double pole double through (DPDT) waveguide
switch based on glide-symmetric holey electromagnetic band gap (EBG)
structure. Applying the glide-symmetric holey (EBG) technology in the
electromechanical switches prevents the wave leakage to the gap between the
inner rotary part and the outer fixed ring of the switch. Construction of the holey
EBG structure is easier and less expensive comparing the conventional bed of
nails as the perfect magnetic conductor surface of an EBG structure, because
drilling is more cost-effective comparing machining periodic tiny pins. The
waveguide paths have been surrounded by one row of glide-symmetric holes.
Simulation results show that the isolation between adjacent ports in the OFF state
is more than 80 dB in the frequency range of 9-15GHz. The reflection coefficient
and insertion loss of the switch ports are less than -35dB and 0.05dB,
respectively. Comparing traditional gap waveguide switches, presented switch in

this paper has wider bandwidth, higher isolation and lower reflection coefficient.
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Paper Code: ICEE- 1137
A Simplified Computational Method for a Proposed mm-Wave
Reconfigurable Intelligent Surface
Nima Ahmadi - Forouhar Farzaneh
Sharif University of Technolog Sharif University of Technology
Abstract
A Reconfigurable intelligent surface is considered with unit-cells connected to
the ground by proper PIN diodes. Through unit-cell design the reflection
coefficient of the cells is optimized for the ON and OFF states. The progressive
phase between the unit-cells is determined by the analytical phase shift relation
of the conventional phased array theory and then discretized to 0 and m levels.
This way the optimized reflection direction is realized. The numerical results are
compared to the analytical ones obtained through conventional two-dimensional

phased array approximation.
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Paper Code: ICEE- 1190
A Band-pass Power Divider Based on Substrate Integrated Plasmonic
Waveguide
Salma Mirhadi - Shamsi Soleimani
Shariaty College- Iran University of Science and Technology Tehran

Abstract

This paper focuses on designing a sharp roll-off band-pass equal power divider
based on the concept of the substrate integrated plasmonic waveguide (SIPW). It
Is composed of a SIPW at the input that splits into two half-mode SIPWs
(HSIPW) at the outputs. Both SIPW and HSIPW consist of slots etched on the
top metallic layer of substrate integrated waveguide (SIW) and the half-mode
SIW, respectively, to support the spoof surface plasmon polariton (SSPP). Low
and high cut-off frequencies can be independently tuned by the parameters of the
SIW and SSPP sections, respectively. A prototype of the proposed power divider
was fabricated and tested to verify the presented design. The simulated and the
measured results show that the electromagnetic waves are split equally between
output ports within the passband and are prohibited from propagating in the out-

of-band rejection with sharp attenuation.
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ICEE-1020

Presenting A Minimal Model of DADs Phenomenon for Ventricular Muscle

Cell

* Soheila Esmaeili Porzani - S.H. Sabzposhan

ICEE-1286

Low-cost Dielectrophoresis-Based Microfluidic Chip for Label-free Particle

Separation With 3D Electrodes
*Fatemeh Esmaeili - Zeynab Alipour - Mehdi Fardmanesh

ICEE-1407

40Hz Auditory Entrainment Promotes Synchronization Between Frontal

and Parietal Regions of the Brain

*Mojtaba Lahijanian - Hamid Aghajan
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ICEE-1253

Numerical Study of a Microfluidic-Based Motile Sperm Enrichment Using

Sperm Rheotactic Behavior
*Mohammadjavad Bouloorchi - Saeed Javadizadeh - Aref Valipour - MirBehrad

Mousavi - Majid Badieirostami

ICEE-1410
Designing an Optimal Electrode structure to perform ECIS and EIS tests

*Ali Monfaredi - Nasrin Hashemi - Mehrdad Saviz
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ICEE-1163
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Paper Code: ICEE- 1163
The Use of Additive Decomposition and Deep Neural Network for
Photovoltaic Power Forecasting
Fariba Dehghan - Mohsen Parsa Moghaddam - Maryam Imani
Tarbiat Modares University- Tarbiat Modares University- Tarbiat Modares
University

Abstract

Predict photovoltaic (PV) power production is indispensable for security and
reliability of the grid. In this article, a short-term forecasting method, namely
trend decomposition two-dimensional convolutional neural network based on
additive decomposition and convolution neural network (CNN) is proposed.
Firstly, the additive decomposition model is deployed to decompose the PV
power generation series to the long-term trend (LT), the seasonal trend (ST), and
the random component. Then, three independent two-dimensional convolutional
neural networks are designed to extract daily and hourly dependencies among the
decomposed components. Finally, the prediction results of these networks are
summed for the final forecast. The one-day-ahead forecasting capability of the
presented method is evaluated with two case studies using real datasets gathered
from Limburg and Luxembourg, Belgium. Analysis of the prediction’s results
indicates that the proposed method has higher accuracy compared to individual
multi-layer perceptron, two-dimensional convolutional neural network, long
short-term memory (LSTM), gated recurrent unit, and bidirectional LSTM

networks.
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Paper Code: ICEE- 1323
Optimal Energy Management of EVs in Intelligent Parking lots with
Considering Solar Panels
Noorallah Yavari- Fatemeh Jahanbani Ardakani- Alireza Sedighi Anaraki
Yazd University- Yazd University
Abstract

Nowadays, 25 % of greenhouse gas emissions world- wide are from the
transportation sector. That has led govern- ments to make and employ electric
vehicles (EV). This study presented an optimal intelligent parking lot (IPL)
schedule for charging and discharging EV. IPL’s recharge prices vary
depending on whether EVs have a subscription with an electro- mobility service
provider or pay-as-you-go payment. The IPL operator supplies a load of an office
using battery storage systems (BESS) and rooftop photovoltaic systems while
participating in the day-ahead market. The IPL’s operator aims to maximize
the total profit by scheduling the charging and discharging of the EVs and BESSs,
considering EV owners’ preferences. The results demonstrate the presented

model’s effectiveness for the operator’s and EVs’ profit.
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Paper Code: ICEE- 1472
Improving Wind Turbines Blades Damage Detection by Using YOLO BoF
and BoS
Reza Mohammadi- Saeed Sharifian

Amirkabir University of Technology- Amirkabir University of Technology
Abstractln this study, we introduce a novel wind turbines blade’s damage
detection framework for reducing inspection time and improving accuracy in
comparison with human. With recent developments and improvements in UAVs
technology, aerial imagery can be used to achieve high resolution images from
blades. The acquired images, can be analyzed by novel deep learning and image
processing techniques like YOLO, to detect the failures and damages on surface
of blades. But because ofsmall training set and the structure of a damage in a
image, we need to use advanced deep learning methods to achieve more accurate
analysis than human eyes and also previous works. Theproposed method is found
to be effective based on experimental results in terms of suggesting damage
locations and types on a surface, the system can achieve a level of precision better

than a human-level inspection.
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Fusion of Multi-Level CNN With LBP Features For Facial Emotion
Recognition
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Unsupervised Change Detection in SAR Images Using a Six-Branch CNN
and Adaptive Window Approach

* Abbas Kakoolvand - Maryam Imani - Hassan Ghassemian

ICEE-1372

On Spatiotemporal-Aware Deep Neural Networks for Real-Time Video Fire
Detection: Empowering Image-Based Models With Temporal and Spatial
Features of Video

* Mahdi Shamisavi - Sahar Eslami - Amir Jahanshahi - Morteza Rajabzadeh
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Paper Code: ICEE- 1090
Kernel-Based Band Selection for Hyperspectral Image Classification
Mehdi Kamandar
University of Advanced Technology Kerman

Abstract

Hyperspectral image classification is a challenging task due to problems such as
complex nonlinear structure of data, noisy and redundant spectral bands, and
small-sample-size problem. The nonlinear support vector machine (SVM) is an
excellent classifier to tackle these challenges. Selecting the most appropriate
kernel and tuning its parameters for the data has a vital role in classification
performance of the SVM. In this paper, an anisotropic Gaussian kernel is used.
Anisotropic Gaussian kernel has a scaling coefficient for each band. The scaling
coefficients are tuned by maximizing a classifier independent separability
measure with I; regularization. The separability measure uses within-class and
between-class dispersion information in the feature space. Some of the scaling
coefficients will be zero after separability maximization due to I, regularization,
that is equivalent to removing corresponding irrelevant bands from classification
processes. Therefore, an embedded band selection is done to remove the
destructive effect of irrelevant and redundant bands. The results show on average
5% classification accuracy improvement compared to an isotropic Gaussian

kernel for classifying Indiana Pin Site hyperspectral image.
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Paper Code: ICEE- 1241
Fusion of Multi-Level CNN With LBP Features For Facial Emotion
Recognition
Ehsan Bahmanabady- Maryam Imani- Hassan Ghassemian
Tarbiat Modares University- Tarbiat Modares University- Tarbiat Modares
University
Abstract
A facial emotion recognition framework is proposed in this work. The
convolutional neural network (CNN) has high ability in extraction of hierarchical
spatial features from low level texture characteristics to high level contextual
features. A simple CNN model with three layers is suggested in this paper where
the features extracted in all layers containing multi-level features are activated
and used for classification. In addition, the local binary pattern (LBP) descriptor
IS used to extract discriminative features from the spatial structure of the input
image. Therefore, four feature sources are provided by multi levels of CNN and
the LBP descriptor. Each feature source is used for facial emotion recognition by
applying to the support vector machine (SVM) classier. Finally, the majority
voting rule is used for decision fusion to provide the final emotional label of each
given face image. The proposed method with 84% overall accuracy, 83%
weighted F1-score and 81% kappa coefficient provides the best performance
compared to LBP, multi-level CNN and two-dimensional principal component
analysis (2DPCA) methods.
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Paper Code: ICEE- 1245
Unsupervised Change Detection in SAR Images Using a Six-Branch CNN
and Adaptive Window Approach
Abbas Kakoolvand - Maryam Imani - Hassan Ghassemian
Tarbiat Modares University- Tarbiat Modares University- Tarbiat Modares
University

Abstract

Change detection is one of the important and hot topics in remote sensing.
Adaptive windowing approaches can preserve image details while reduce noise
in the process of change detection. In the proposed method, two difference images
(Dls) are obtained by using the adaptive window approach. Some fake labels are
provided from these DIs. Neural networks have a good performance in image
processing. To use this advantage, a six-branch convolutional neural network
(CNN) is trained using the fake labels. Using these six branches with utilizing the
adaptive windows, the network can preserve image detail while reduce noise. The
proposed method based on three criteria (PCC, Kappa, and F1 score) has the best

results in two datasets and has results close to the best method in other datasets.
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On Spatiotemporal-Aware Deep Neural Networks for Real-Time Video

Fire Detection: Empowering Image-Based Models With Temporal and

Spatial Features of Video
Mahdi Shamisavi - Sahar Eslami - Amir Jahanshahi - Morteza Rajabzadeh
Amirkabir University of Technology- Amirkabir University of Technology-
Amirkabir University of Technology- Quchan University of Technology
Quchan

Abstract
Fire is one of the natural events that has various risks for humans and the
environment. Therefore, reliable and early detection of fire could greatly help
save lives and prevent disasters. Image-based fire detection methods can be very
quick and reliable, unlike, conventional chemical-based fire detectors.
Convolutional Neural networks (CNN) have shown relatively impressive
accuracy in the field of fire detection in recent years. However, extracting
temporal features from images by CNN Networks proves to be the main
challenge. In order to introduce temporal features inside CNN, we used motion
and color features to improve the accuracy of the CNN. We propose a modified
Resnet50 architecture by adding temporal features with the help of a classical
Image processing algorithm. Our implementation and results show that our
improved Resnet50 architecture outperforms original Resnet50 on test images.
Our results demonstrate that the performance of Deep Neural Networks (DNNS)
can be improved by employing additional temporal features. We use motion and
color features to improve the DNNs model (spatiotemporal-aware) to classify fire
Images more accurately than basic original DNNs without additional temporal

features (spatiotemporal-unaware).
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ICEE-1235

Low-Cost and Nonvolatile Quaternary Memory Based on Hybrid
CNTFET/MTMR-MTJ Logic
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Fanouts in the Logic Circuits
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Paper Code: ICEE- 1023
Efficient Full Adders for Approximate Arithmetic Units in the Image
Processing Applications
Bahram Rashidi
Ayatollah Boroujerdi University
Abstract

In this paper, the efficient full adders for approx- imate arithmetic units in image
processing applications ar presented. The image processing can be implemented
in an error-tolerant mode with acceptable accuracy. The arithmetic operations in
digital image processing are performed by using adders and multipliers, which
are realized based on full adders. Therefore, three area and delay efficient
imprecise full adders are formulated by using the approximation in gate level.
The structures are implemented by 2-input NAND and 2-input NOR gates to
reduce delay and area. The proposed full adders are compared from hardware and
accuracy point of view such as gate count, area-delay product (ADP), error rate
(ER), mean error distance (MED), and mean relative error distance (MRED). The
efficacy of the proposed full adders in image processing applications such as
image Blending and image Sharpening is performed using MATLAB. The results
show the proposed approximate full adders are comparable in terms of area,
delay, and mean structural similarity index metric (MSSIM) with other works.
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Paper Code: ICEE- 1220

An Investigation of Hardware Implementation of Multi-Valued Logic

Using Different Nanodevices
Abdolah Amirany - Kian Jafari - Mohammad Hossein Moaiyeri
Shahid Beheshti University- Shahid Beheshti University- Shahid Beheshti
University

Abstract
In recent years, multi-valued logic (MVL) has received special attention from
scientists. In MVL, unlike binary logic, where each signal has two different states,
each signal has more than two states. Increasing the states of each signal in MVL
reduces the volume of interconnections and chip pins and increases the density of
data stored in memories. The main challenge of MVL is the hardware
implementation of MV L circuits. In this paper, two popular nanotechnologies for
implementing MVL have been investigated. These two nanotechnologies are
carbon nanotube field effect transistors (CNTFET) and FinFETSs. Also, in this
paper, for the first time, a standard quaternary inverter (SQI) was designed and

simulated using FINFET transistors as a commercially available technology for

designing and manufacturing integrated circuits.
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Paper Code: ICEE- 1235
Low-Cost and Nonvolatile Quaternary Memory Based on Hybrid
CNTFET/MTMR-MTJ Logic
Motahareh BahmanAbadi - Kian Jafari - Mohammad Hossein Moaiyeri
Shahid Beheshti university- Shahid Beheshti university- Shahid Beheshti
university

Abstract
Unlike a binary logic system, multi-valued logic (MVL) offers many advantages,
such as containing more data than binary. Quaternary logic, the most consistent
form with binary logic, is a famous MVL system. This paper proposes a low-cost
and nonvolatile quaternary memory based on the hybrid carbon nanotube field
effect transistor (CNTFET) and multi-tunnel magnetoresistance magnetic tunnel
junction (MTMR-MT)J) logic. The proposed memory benefits from the tunable
threshold voltage of CNTFET and the nonvolatility feature MTJ. Simulation
results indicate that the proposed memory in this paper offers 41% to 72% lower

average power consumption than the previous nonvolatile quaternary memories.
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Paper Code: ICEE- 1280
Using Compressive Sensing Technique in Image Sensing
Zahra Sepehri - Seyed Masoud Sayedi - Ehsan Yazdian
Isfahan University of Technology- Isfahan University of Technology- Isfahan
University of Technology

Abstract

This article presents a new structure of image sensor that compresses the image
information based on the compressive sensing (CS) technique and employing a
measurement matrix. In the proposed structure to perform compression, the
Image related voltages on the capacitors in each neighboring pixels are summed
in a specific regular pattern. Also, the high sparsity of moving objects images
which obtained from the difference images has been exploited and the proposed
structure compresses the image information both in the normal and difference
modes. Implementation of the measurement matrix and linear combination of the
pixel data is done by simple connections between the pixels. The results of 300
images and 30 difference images compressed and recovered through a
deterministic measurement matrix show the PSNR values of 26.65 dB and
40.09dB respectively. The results show the effect of applying presented method

on the quality of recovered images.
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Paper Code: ICEE- 1431
A Model for Probabilistic Fault Propagation With the Approach of
Effective Fanouts in the Logic Circuits
Esfandiar Esmaieli sartakhti - Yasser Sedaghat - Ali Peiravi
Ferdowsi University of Mashha- Ferdowsi University of Mashha- Ferdowsi
University of Mashha

Abstract

In today's world, the discussion of component failure in engineering systems is
the main challenge in new complex system design because the simultaneous
failures in multiple components can degrade the performance of the system. The
common motivation and goal of most of the work done in the field of digital
circuit reliability are to achieve accurate reliability while providing an efficient
method of dealing with the faults in larger circuits. Achieving accurate reliability
requires considering several problems, the most important of which are the
consideration of convergent paths and the problem of masking error, which play
an essential role in the accuracy of calculations This paper presents a novel
method for the reliability analysis of logic circuits based on probabilistic
computation. This approach introduces a fault propagation matrix, signal
probabilities matrix, and effective fanouts to handle the reconverge fanouts and
masking error problems. Various simulations have illustrated the accuracy and
scalability of the proposed method on the ISCAS 85 benchmark circuit. The

results have shown a less than 1% average error for reliability estimation.
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A Decentralized Nonlinear Control Strategy for
Regulation in Islanded DC Microgrids with ZIP Loads
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ICEE-1150

Output feedback tube-based MPC for an LPV system using inexact

scheduling variables
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Varying System subject to deception attacks and bounded disturbances

* Sepideh Jahani VakilKandi - Farhad Bayat - Abolfazl Jalilvand
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A Decentralized Nonlinear Control Strategy for a Robust Voltage
Regulation in Islanded DC Microgrids with ZIP Loads
Somayeh Bahrami
Razi University

Abstract

In this article, a decentralized nonlinear voltage controller for islanded DC
microgrids (DCmGs) containing several distributed generation units (DGUSs) is
developed. DGUs are connected to each other by resistive-inductive (RL)
distribution lines. Each DGU feeds an unknown nonlinear ZIP (constant
impedance ‘Z’, constant current ‘I’ and constant power ‘P’) load at its point of
common coupling (PCC). By applying the existing voltage controllers on the
DCmGs with unknown ZIP loads, convergence to the voltage setpoints is
guaranteed only around the system operating point, while the proposed
decentralized controller in this paper ensures voltage adjustment in a large signal
sense in the presence of unknown ZIP loads, unknown DC input voltages,
unknown topological changes, and plug-and-play (PnP) operations of DGUs. The
local nonlinear controllers of DGUs are developed based on the adaptive
backstepping procedure. Each local nonlinear controller is synthesized
independently of the distribution lines and by employing only the values of the
local measurements and parameters of the DGU. This leads to the stability
preservation of the system under PnP operations of DGUs without the need to
retune the design parameters of the local controllers. The efficiency of the
proposed nonlinear controller is evaluated by simulating a DCmG system under

different scenarios in MATLAB/Simscape Electrical environment.
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Output feedback tube-based MPC for an LPV system using inexact
scheduling variables
Nima Naeiji - Ali Akbar Afzalian - Arash Sadeghzadeh
Shahid Beheshti University- Shahid Beheshti University- Shahid Beheshti
University

Abstract

In this paper, the problem of output feedback tube-based model predictive
control is discussed for a linear parameter varying system with inexact
measurement of scheduling variables and subject to disturbances and noises. The
measured values of the scheduling variables are different from the actual ones but
the bounds on these errors are considered known. Also, the values of the
scheduling variables in the future sampling instants are unknown. For these
reasons, output feedback tube-based MPC is designed to deal with the uncertainty
in the scheduling variables and also disturbances and noises. Scheduling tubes
will be utilized based on inexact measurement and bounds on the rate of
parameter variations and based on this, an MPC control strategy will be proposed.

A numerical example demonstrates the performance of our proposed method.
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Robust Model Predictive Control of Cyber-Physical Linear Parameter
Varying System subject to deception attacks and bounded disturbances
Sepideh Jahani VakilKandi - Farhad Bayat - Abolfazl Jalilvand
University of Zanjan- University of Zanjan- University of Zanjan

Abstract

The purpose of this study is to develop a robust model predictive control (RMPC)
strategy for cyber-physical systems (CPSs) that are subject to bound disturbances
and deception attacks. Based on the assumption that deception attacks have norm-
bounded structures, a model of attack has been developed using Bernoulli-
distributed white sequences. Furthermore, we propose a novel observer-based
augmented closed-loop controller that performs two main functions. The first step
in estimating the state of each component of the system is to estimate their current
condition. As a second step, it is necessary to ensure that some unprotected
communication channels are prevented from having an adverse deception attack
effect on the system's response. Using estimated states, an output-feedback
controller is investigated for the detection of cyber-attacks. Under the proposed
approach, all CPS states under deception attacks appear to be convergent. Using
linear matrix inequalities, the requirement is formulated. To demonstrate the
applicability of the proposed methodology, simulation experiments have been

performed on cloud-aided active suspension systems.
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ICEE-1200

Thermo-optically Adjustment of Stimulated Brillouin Scattering in

Integrated Slot Ring Resonators
* Mahdi Piri- Bijan Abbasi Arand- Sayyed Reza Mirnaziry

ICEE-1370

Simulation of Two Metal- Semiconductor- Metal Photodetectors for Sensing
Power and Angle of Incident Light

* Shakila Karami- Maryam Khodadai- Nosrat Granpayeh

ICEE-1381
Validation of Atatistical Aodels for Direction of Arrival, Time of Arrival and

Received Power in a Simple Indoor Terahertz Channel

*Sina Sheybani- Amir ahmad Shishegar
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Paper Code: ICEE- 1200
Thermo-optically Adjustment of Stimulated Brillouin Scattering in
Integrated Slot Ring Resonators
Mahdi Piri- Bijan Abbasi Arand- Sayyed Reza Mirnaziry
Tarbiat Modares University- Tarbiat Modares University- Tarbiat Modares
University

Abstract

We demonstrate tailoring SBS interactions in inte- grated ring resonators via
thermo-optic approaches. We explain the advantages together with the limitations
of controlling SBS thermally in these structures. To address geometrical and
mate- rial requirements to achieve strong SBS, we propose a ring with slot cross-
section and study SBS at frequencies in which, only linear optical loss occurs.
Our results show that by changing the ring temperature one can obtain efficient
SBS even when there exist fabrication tolerances. In this regard, we show how to

realize SBS by adjusting the incorporated heater power in the structure.
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Paper Code: ICEE- 1370
Simulation of Two Metal- Semiconductor- Metal Photodetectors for
Sensing Power and Angle of Incident Light
Shakila Karami- Maryam Khodadai- Nosrat Granpayeh

K. N. Toosi University of Technology- Shiraz University of Technology- K. N.
Toosi University of Technology
Abstract

Photodetectors convert the optical signal into a proportional electrical current.
Based on the vector nature of light, Photodetectors are designed to detect power
and can be used in circuits to sense incident angle of radiant light. In this paper,
a novel photodetector based on using two parallel circular metal-semiconductor-
metal has been proposed which measure simultaneously the power and incident
can angle of light. Each of these photodetectors is made of a silicon nanowire
placed by thin gold tubes on a silicon oxide substrate. Examination of the
absorption spectrum reveals that different resonances occur in the visible light
spectrum. Therefore, because of the short distance between two nanowires,
similar resonant modes are coupled with each other. The behavior of resonant
modes can introduce based on the coupling mode theory. Assuming light
illumination on the structure, the angle of incident light is obtained which is
related to some factors including (1) the relationship between the ratio of energy
stored in nanowires, (2) the parameters extracted from the coupled mode theory,
(3) the wavelength of resonant mode, (4) the wavelength of radiant light, and (5)
the distance between photodetectors. In addition, the total power is obtained by
gathering the amount of absorbed power from each nanowire. The proposed
structure acts as a simple and extremely small light sensors which shows more

information about the environment and could be exploited in the next-generation
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of smart optoelectronic and artificial intelligence systems in order to design the

Imaging devices, 3D positioning, autonomous vehicles, and in robotics.
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Paper Code: ICEE- 1381
Validation of Atatistical Aodels for Direction of Arrival, Time of Arrival
and Received Power in a Simple Indoor Terahertz Channel
Sina Sheybani- Amir ahmad Shishegar
Sharif University of Technology- Sharif University of Technology

Abstract

The validation of statistical models for the direction of arrival (DoA), time of
arrival (ToA), and received power in a simple indoor Terahertz channel has been
investigated. At Terahertz frequencies, surface roughness can be in the order of
the Terahertz frequency spectrum wavelength, so the effect of diffuse scattering
must be considered in channel modeling. Therefore, a complete simulation of
common indoor materials, including gypsum plaster, MDF, PVC, and glass, has
been accomplished using the method of moments (MoM) at 100 GHz for TE-
polarized incident plane wave, considering the surface roughness. Subsequently,
simulation results have been combined with the ray tracing (RT) algorithm to
perform a site-specific propagation analysis on a simple indoor scenario and to
calculate the DoA, ToA, and received power histogram of all received rays.
Finally, a suitable statistical distribution has been matched to the acquired

histogram.
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ICEE-1030
Object Detection enhancement based on Super-Resolution Mapping
*Danial Abyazi- Dadfar Abyazi - Mehran Yazdi

ICEE-1365
Speech Emotion Recognition Using Transfer Learning and Self-Supervised
Speech Representation Learning

*Marziye Azad- Babak Nasersharif

ICEE-1382

Transformer-Based Unsupervised Image Registration using SSIM and
Homography Loss for Steady Camera and Aerial Videos

*Golnoosh Abdollahinejad- Matin Hashemi

ICEE-1554
Skeleton-based Human Action Recognition Using Joint Distance Images and
Vision Transformers

*Elham Shabaninia- Hossein Nezamabadi-pour
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Paper Code: ICEE- 1030
Object Detection enhancement based on Super-Resolution Mapping
Danial Abyazi- Dadfar Abyazi - Mehran Yazdi
University Zanjan- Shiraz University- Shiraz University

Abstract

Object detection, while being a key step in many applications, has remained challenging,
mainly due to the different resolutions of objects in an image. On the other hand, Super-
Resolution (SR) approaches have recently been developed to improve the resolution of
an image. In this paper, we utilize SR to enhance the quality of images before applying
them to a detection model and propose a structure where the detection performance is
improved. Furthermore, we remove the image noises by SR methods.
Comparisons depict the superior visual performance of the proposed method
compared to the conventional detection models. We evaluate our proposed
method for detection of solar panels in two countries. To this aim, we created a
dataset of satellite images needed for implementing detection models. As a result,

we can simply evaluate the usage of solar panels in countries
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Paper Code: ICEE- 1365
Speech Emotion Recognition Using Transfer Learning and Self-Supervised
Speech Representation Learning
Marziye Azad- Babak Nasersharif
K.N.Toosi University of Technology- K.N.Toosi University of Technology
Abstract
Self-supervised speech representation learning (S3RL) models like wav2vec2.0,
Hidden-unit BERT (HUBERT), and WavLM are trained with a great amount of
speech data and subsequently give a general purpose speech representation that
then needs to be finetuned for different speech processing tasks like ASR. Despite
these models’ good performance, they suffer from massive structures and a great
number of parameters which makes their finetuning inapplicable for low-resource
tasks like speech emotion recognition. In this paper, a small model is proposed
for speech emotion recognition based on the Hubert model by transferring the
Hubert convolutional feature encoder and substituting all of its transformers with
a simple conformer block. Then this simple model is trained with emotional
speech signals. The experimental results demonstrate that the proposed model has

comparable results with other well-performing S3RL models.
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Paper Code: ICEE- 1382
Transformer-Based Unsupervised Image Registration using SSIM and
Homography Loss for Steady Camera and Aerial Videos
Golnoosh Abdollahinejad- Matin Hashemi
Sharif University of Technology- Sharif University of Technology

Abstract

Image registration is an essential and initial block in the pipeline of computer
vision tasks and systems. It is defined as transforming a moving image into a
target image with the minimum difference when aligned. Unlike previous work
for general-purpose datasets, aerial images suffer from mechanical shakes,
leading to deformed distortion similar to medical volumetric image registration
task. Inspired by medical approaches, we use a Transformer-based network with
a semi-unlimited receptive field Swin block to produce a general output for each
pixel named flow matrix. Flow matrix is utilized instead of regressing parameters
of transformation matrix with a fixed degree of freedom that cannot handle the
structural difference between images. This leads to introducing a new loss
function based on the Structural Similarity Index Measure (SSIM) and
embedding Homography transformation as a regularization term. Combining a
generalized-designed network and loss function based on problem definition

significantly enhanced results.
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Paper Code: ICEE- 1554

Skeleton-based Human Action Recognition Using Joint Distance Images

and Vision Transformers
Elham Shabaninia- Hossein Nezamabadi-pour

Shahid Bahonar University of Kerman- Shahid Bahonar University of Kerman
Abstract
a novel approach is proposed to introduce transformer self-attention in skeleton-
based activity recognition along with Convolutional Neural Network (CNN) to
efficiently extract long-range dependencies across the action. The proposed
method uses the 3D distances of pair-wise joints to make a relatively view-
independent image called Joint Distance Image (JDI) for each frame. The
extracted JDIs of different frames are fed to a CNN for extracting spatial features.
These features along with positional embedding are used as input to a transformer
encoder to encode the frame number and reconstruct the action image structure
from the training data. Experimental results demonstrate the performance

comparable to the existing ones for the NTU RGB+D dataset.
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ICEE-1084
Optimal Probability Placement of the Charge Station of Electric Vehicles in
a Distributed Power Network Containing the DG using the Queuing Theory

* Mohammadreza Mousavi khademi - Ebrahim Kazemi - Mehdi Zareian Jahromi

ICEE-1379

Voltage and Active Power Control in a Grid Connected Photovoltaic System
Considering Maximum Power Point Tracking Using the ANFIS Controller
*Shadi Akbari - Mohammad bagher Menhaj - Amir abolfazl Suratgar

ICEE-1422
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ICEE-1046
A Brief Review on DC-Link Control Strategies in Microgrids

*Mehran Seydi - Hassan Moradi CheshmehBeigi - Mohammad Hossein Mousavi
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System Sectioning to Retain Durability of an Inverter-Based Microgrid

*Sara Noorollah

ICEE-1557
A Two-Step Stochastic Market-Oriented Approach for Optimal Operation

of Commercial VPPs under Uncertainty
*Jalal Moradi- Hossein Shahinzadeh- Ahmad Hafezimagham- Gevork B.

Gharehpetian- S.M. Muyeen- Mohamed Benbouzid
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Paper Code: ICEE- 1084
Optimal Probability Placement of the Charge Station of Electric Vehicles
in a Distributed Power Network Containing the DG using the Queuing
Theory
Mohammadreza Mousavi khademi - Ebrahim Kazemi - Mehdi Zareian Jahromi
Hormozgan Distribution Electric company- Islamic Azad University , Shahre-
Kord branch- Amirkabir University of Technology
Abstract
In recent years, the electrification of the transportation system and the increasing
demand of electric vehicles have prompted researchers to investigate the optimal
location and capacity of electric vehicle charging stations (EVCSs). However,
there are many challenges when deploying electric vehicles on a large scale. For
example, the underdeveloped infrastructure of charging stations, their optimal
locations, and their charging schedule are among the most fundamental
challenges of distribution network operators. In addition, according to different
approaches in this field, objective functions, limitations, modeling the behavior
of electric vehicle owners at charging stations, uncertainties, integration of
distributed generation, types of charging methods, optimization techniques and
sensitivity analysis among others. The upcoming challenges are the placement of
electric vehicle charging stations, which have been neglected in previous
researches.
Therefore, in this article, firstly, the probabilistic behavior of electric car owners
when visiting electric car charging stations will be investigated and modeled
using queuing theory, and then the optimal location and capacity of electric car

charging stations in The standard distribution network of 69 buses is addressed
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with the aim of reducing their negative effects, including active and reactive line
losses and voltage deviation in the network buses, taking into account the

uncertainty of the loads in the network.
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Paper Code: ICEE- 1379
Voltage and Active Power Control in a Grid Connected Photovoltaic
System Considering Maximum Power Point Tracking Using the ANFIS
Controller
Shadi Akbari - Mohammad bagher Menhaj - Amir abolfazl Suratgar

Amirkabir University of Technology- Amirkabir University of Technology-
Amirkabir University of Technology

Abstract

The present paper proposes a novel approach for the simultaneous control of
voltage and active power in a photovoltaic (PV) system connected to the standard
13-bus distribution network which considers the maximum power point tracking
(MPPT) of the system. Therefore, the proposed controller has two parts, ac and
dc, in the first part, the maximum power point of the photovoltaic system is
tracked by the boost convertrer in the dc part. After that, the maximum power is
injected into the local distribution network in such a way that the voltage and
frequency ranges are also controlled according to the distribution network. In this
case, the P-V control requires an additional MPPT logic based on a power balance
between the DC and AC parts in a two-stage PV configuration using a fuzzy
neural controller which is neglected in the previous studies. Therefore, in this
paper, power-voltage (P-V) control in MPPT mode is investigated. The
simulation resultson the 13-bus network shows the efficient and successful

performance of the proposed method.
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Paper Code: ICEE- 1046
A Brief Review on DC-Link Control Strategies in Microgrids
Mehran Seydi - Hassan Moradi CheshmehBeigi - Mohammad Hossein Mousavi
Razi University Kermanshah- Razi University Kermanshah- Razi University
Kermanshah

Abstract

Traditional power systems are gradually being restructured using distributed
generation (DG) units. Employing DGs has created several topologies in AC, DC,
and AC/DC microgrids. Most of these resources generate DC power or at least
require a DC link to connect to the grid, and on the other hand, the current network
infrastructure runs on AC power. In fact, the DC link is an interconnection bridge
between the AC side and the DC side of the power grid. In addition, the control
techniques applied to the DC link greatly affect the power-flow convergence of
unified AC/DC networks. Therefore, identifying and implementing the optimal
methods in order to accurately control the DC link is of paramount significance.
This paper briefly reviews the effective strategies for controlling DC links in

microgrids.
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Paper Code: ICEE- 1153
System Sectioning to Retain Durability of an Inverter-Based Microgrid
Sara Noorollah
Islamic Azad Universit Qazvin

Abstract

In distributed networks, protective procedures are highly substantial. Todays,
load shedding is more beneficial in terms of stability margin increment of voltage
and frequency in microgrids. This paper presents a segmentation-based
hierarchical method (SHM) aimed to simultaneously recover voltage and
frequency to their allowable domain in front of disruptive incidents. In the SHM,
in order to specify the adequate mount of elimination load following disruptive
incidents and uncertainties, a combinational study based on the system topology
and the relationship between voltage and active power. According to the proposed
method, achieving accurate results quickly requires the segmentation of the
system into several regions from two standpoints pinpointed above and the
determination of a master-bus in each region. In the following, the SHM will be
simulated on a modified IEEE 37-bus distribution network, and the results will
imply the accuracy of presented scheme accompanied with increasing the system

safe margin and eliminating the possibility of system collapse.



B g
f& @‘ TIPPA\
CE RSO T UK I &
R 1=
< \ oo J
N 4

O °
ez ==

oS gl ko oIS V8.7

(015 S5 oLy
Paper Code: ICEE- 1557
A Two-Step Stochastic Market-Oriented Approach for Optimal Operation
of Commercial VPPs under Uncertainty
Jalal Moradi- Hossein Shahinzadeh- Ahmad Hafezimagham- Gevork B.
Gharehpetian- S.M. Muyeen- Mohamed Benbouzid
Amirkabir University of Technology- Amirkabir University of Technology-
Amirkabir University of Technology- Qatar University- Institut de Recherche
Dupuy de LomeUniversity of Brest
Abstract

Observing the current trends of development in electrical grids, it can be
perceived that the installation of distributed generation resources has had rapid
growth on the demand side and distribution grid level. These small-scale sources
cannot participate in the upper-level electricity markets. However, with the
emergence of the virtual power plants (VPP) concept, these small capacities can
be integrated and VVPPs can participate and compete in the electricity markets.
Nevertheless, there are uncertainties in VPP generation caused by the inherent
nature of renewable energy sources (RES) and the inability to accurately predict
the price, due to high volatility and intermittency. In this article, a bidding strategy
to maximize profit in a VPP is presented. A VPP scheme can also be comprised
of a microturbine, an energy storage system (ESS), and an aggregator of a demand
response program (DRP) for internal loads. The uncertainty parameters, including
wind turbine harvested energy and the market clearing price, are modeled in this
work. In addition, a stochastic model has been incorporated in order to assess the
uncertainty in a day-ahead and real-time electricity market. The whale
Optimization Algorithm (WOA) is employed to solve this non-convex and non-
smooth optimization problem once the proposed model has been applied to a



; 9‘)\"‘:4_::%5"47;,(
&7 N,
S\
O |I v’,w"/}"& f i|
V(Y . o -
M \ o0 J
N, 7
U U PR T ‘\Hi
(0145 S5 L) '

targeted network as the case study. The results indicate that the deployment of
the VPP paradigm can considerably increase the profitability of distributed

energy sources while mitigating the risk of participation in the electricity markets.



R

ﬁsxalwiﬁacmlé
(3568 05 )

By wiiteo (Modlipn (il J25 (oaoS g (o
VEY olo ol VY 1A

31st International Conference on Electrical Engineerin

May 9-11/2023 -Tehran, Iran

VAFD JINFND celu VY ole catigs)| Yo acd o>

Q\).QJ oKl SHpas ol g ):25&
o3 olRiils ez o pold 2SS S (glwgy
Sals o Kiils e Lojanas S

ICEE-1274
4 Lol ol plie y (Sioeo 09l (ol b Joku (y30s Lo 30 (6551 (B3 Sgmte
st 990 4 ML g Gfgi lojon JUisil oS

ICEE-1337

o i o 3l ! b allin (slicl 53 S0 b Canllh U shndigh Zgbans 5 o920

GO e iy - abl f‘,.la’l.fb\w*

ICEE-1373
A Novel UAV-enabled V2V Mobile Network: A Reinforcement Learning

Approach
*Hossein Mohammadi Firouzjaei - Javad Zeraatkar - Mehrdad Ardebilipour



i of Flectricy s
R

%,
Rl LN
& / \:'?\».
-

:li v’,;x‘/)"&/-! i|
2,
N

L] ]
===

1YY

N\

oS gl ko oIS
(0l S5 o)

2

\RE P74

ICEE-1374
S5 S g (e (9ol s w3 (SBAD O Shos Sguty S (g y Al

Slas 5,9LiS Lo pude — CoSl At )8 doee ¥

ICEE-1383

Woigd (U 3L Z ok Jolo ol g (S w2 SlbLI )yl jo (5 3> Sllwgs W1 (o) p

. . . ) *
03]3(5 92 ) dasradw — (G900 953 (39S (yako



R

oS gl ko oIS
(Ol S5 )

ICEE-1274 :dtic oS
4 ol Ol plio 1 (S 09l (T b Johuw (90 (s 30 (5551 (2331 St
ot ot 0 y300 & SNl g (ylg o jo JL] Seos
el (pzme = (Flo ) G sl
s sao olzils — 3t e olKils

23 il (o233l 5 6551 (oa03k Sgmte wools Jlo)l 5 Gl wiile e Lol (55, 2 35 a3 15
Gl Jsho 9o (29,5 iz (63959 Wiz e el 0ad it Tilaw g Slbls )l pler Juus
olaas 4 g Wlonia g5 oldl i ddlate 4o 00Ty & oty a5 Jlasl b sob ) slass ol canl
0 b Wl e LLle ol aisS oo Slens @) aible )1 51 eS GLoslas Cewl Ses a5 18 )
U il oSl (Sl ploale collB s 4y slgy il sl | snsanss slololis Jgud LG
calizee oLl i sblie (20 Gibs slp Slgice (b ;0 ol Vb Gl )0 g puitnadsd pams o
Ban a0 dgun | el 203l g 5 a0k £ 9 S e 9P Soliie (lae sla s L
6399 W e 5 9t 5 JSeiite a5 (b3l pinns S5 (6551 (235L 5 Gl 58 sy cnl IS
oolittul wlyd plosjl (g5l ainge pi,sNl LI cnl sl g 0 walss el Jolo (g0 (29,5 2z
@yt 6551 parass ol &l jslateds Jlail L& (655l ol o anass g5, » 35 ped 0l dalys
i i b gjluwand mls .l (551 (559000 GRIB! Glp 5 S0 5 Fowbn Ll b laolg,

Lol o gy ple ) Cannd (golgidn (b9, s o Shes

o

\, 1o
S

» 2
s

\\\.



Eﬁ/v’,&"/}“dz" \"
\ oo J
AN 7

*
===

R

oS gl ko oIS
(Ol S5 )

» 2
R

-

ICEE-1337 :allic o5
(3 6 s 31yl s e (5Ll 53 99950 oliss Cunll s Wi Zslans J 35 0920
23 59y Jij W - ABL (B oo
33 ol&isls o5 olKiils

NS

Slp oS cl 6)50b55 (6 y5L8 g oo 4iiS RIS oyl 4y Ll a4y a5 siaiigh daze pudais b #glans
LG aslo ], ol cpl mobaw ol .cal 00us )5 slpaing &1 pbre sloaSil it Jus Blowl 4y o
RIS slaailols calyo J50S 0976 (et 0200 2035 1) gl [Licil Cgr cale 5 bajlsns (g5, 2 st
Iy Solee laig, calitre Slaal (8.5 (Lo o b oS col baslels opl o Lol gl il 5l (S
B8y oSt sy Sl ol H1E L ae b b oad rw i cpl o ol slpring o sl g
dwleo 4y 50 dalol jo .59l lgil 1) l5 el 51 ST jeb 4 b 0uisS e 3l B ogl slpainy
Al oslwacs b Ll 1o 5 ool awlore Ly, 09l oo aiSlo n SU 8 saY Conl ppe sl 2l

A.’Q)S‘sc



Q @ i e
L S BT 0 ol
Ry L* i ]
' \ o )
h g
oS gl ko oIS \\H,/r’

(Ol S5 )

Paper Code: ICEE- 1373
A Novel UAV-enabled V2V Mobile Network: A Reinforcement Learning
Approach
Hossein Mohammadi Firouzjaei - Javad Zeraatkar - Mehrdad Ardebilipour
K. N. Toosi University of Technology- University of Birjand- K. N. Toosi
University of Technology
Abstract

While using Unmanned Aerial Vehicles (UAVs) as flying Base Stations (FBSs) to
improve the efficiency of mobile networks can be a promising approach, there
are some challenges like the limited energy of the UAV. Applying Reinforcement
Learning (RL) algorithms can be a practical solution to solve the energy problem.
Furthermore, combining the UAV-aided mobile networks with RL algorithms can
be a promising tendency to help other terrestrial vehicles to find the best route.
A Vehicle-to-Vehicle (V2V) mobile network, which the UAV plays the role of a
FBS and harvests energy from terrestrial users is investigated in this paper.
Following that, the limited energy problem of the UAV that avoids it to complete
its mission, is solved by using RL algorithms. The RL algorithm of this paper is
formed by a modified Q-Learning algorithm. The effectiveness of the proposed

scenario is indicated in the simulation results.
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Mach-Zehnder Interferometer Cell for Realization of Quantum Computer;

A Feasibility Study
*Mobin Motaharifar - Hassan Kaatuzian
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Study of the interaction between different parameters in the fabrication of

paper-based microfluidic devices using the wax printing method
*Mohammad Derakhshani- Seyed Hossein Tayebi- Mehrdad Lotfi Choobbari-
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Paper Code: ICEE- 1067
Design and Simulation of Modified Salisbury Spatial Filter using Genetic
Algorithm for Improving Optical Image Processing
Mohammadmahdi Modabberanbeh - Hassan Kaatuzian - Amir Nader Askarpour
Photonics Research Laboratory (PRL)- Photonics Research Laboratory (PRL)-
Wave and Wireless Communications Research Lab
Abstract
Traditional all-optical image processing has been done by bulky devices or
expensive equipment. Salisbury Screen Absorber (SSA) is a subwavelength
device that enables real-time image processing in an all-optical way. Here, the
applications of standard and multilayer SSA as a spatial frequency filter system
for edge detection and phase gradient visualization are investigated. The system’s
output manifests itself in the intensity of the reflected light. The optimized SSA
indicates the potential of this device in edge-detection applications. The
improvements are performed using the Genetic algorithm. Both Matrix Optics
(MO) and Transmission Line model (TLM) are used for the simulations and

calculation of transmission and reflection coefficient.
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Kalman Filter Fusion Based on Interactive Multiple Model for Target
Tracking in Wireless Sensor Networks
Zahra Zamani - Behrouz Safarinejadian

Shiraz University of Technology- Shiraz University of Technology

Abstract

Target tracking in wireless sensor networks has become one of the most
challenging and popular topics in the last decade. Target tracking includes
different algorithms, one of the most effective of which is the interactive multiple
model algorithm based on the Kalman filter (IMM-KF). This algorithm is used
when the target is maneuverable and the equations of motion are linear. In this
paper, in order to have a better tracking performance and obtain extensive
information from the target in wireless sensor networks, a fusion algorithm based
on Kalman filter and interactive multiple model is proposed. Finally, the Monte
Carlo simulation results of the proposed fusion algorithm are compared with

single-sensor algorithms.
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ICEE-1305
Generalized multi-sensor Kalman filters with detectable measurement
delays and their comparison
Babak Tavassoli - Parisa Joshaghani
K.N. Toosi University of Technology- K.N. Toosi University of Technology

Abstract

Considering applications involved with remote sensing and estimation, this work
investigates Kalman filtering of measurement data from multiple sensors with
time-varying delays, intermittent measurements, and out-of-order arrival of the
sampled data. Relying on time-stamping in the existing network protocols, it is
assumed that the delay magnitudes are detectable. Two approaches are proposed
to derive functionally equivalent Kalman filtering methods for optimal estimation
in presence of the communication effects. An example is presented to verify the
filtering performance and compare between the computational loads of the two

methods under various conditions.
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Dominant Control Set Selection in Clustered Complex Brain Network
Sana Motallebi - Mohammad Javad Yazdanpanah - Abdol-Hossein Vahabie
University of Tehran- University of Tehran- University of Tehran

Abstract

The human brain is a complex network divided into distinct cognitive networks.
Although much research has been done in the area of brain controllability, a
comprehensive method to select a dominant control set while guaranteeing the
distribution of control inputs in local areas is lacking. This study evaluates the
relative effect of clustering on structural brain network controllability by
considering inter-cluster and intracluster connections. Our framework employs
average controllability criteria to assess the ability of brain regions to spread
control inputs. Our experiment demonstrates efficient dominant control set
selection by choosing some hub regions that are within hub clusters. We conclude
that clustering the brain complex network is a useful method for identifying
potential dominant control regions that are overlooked in whole-brain

controllability measurements.
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Dynamic Lane Changing Control of Vehicle Platoon
Abolfazl Saadati Moghadam - Mohammad Haeri
Sharif University of Technology- Sharif University of Technology

Abstract

In this paper, a cooperative approach for control heterogeneous connected and
autonomous vehicles (CAVs) platoon considering lane-change maneuvers is
proposed. In complex dynamic traffic environment, the speed of the surrounding
vehicles of CAVs changes dynamically. Thus, the lane changing vehicle requires
considering velocity fluctuations to achieve safe driving. The aim of this study is
to combine dynamic path planning based on a cubic curve and model predictive
control (MPC) with collision avoidance constraint to track an optimally generated
path. The proposed control performs as a maneuver switching model including
the vehicle’s continuous states and discrete maneuver transition rule for the
platoon merging and splitting events. Simulations have been performed on
different scenarios and results illustrate the performance and effectiveness of the

proposed approach.
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ICEE-1226
Secret Sharing Implementation of Predictive Functional Control
Enayat Amiri - Mohammad Haeri - Saeed Adelipour
Sharif University of Technology- Sharif University of Technology- Sharif
University of Technology

Abstract

In this paper, we focus on design and implementation of an encrypted model
predictive controller. The proposed encrypted scheme can perform control
calculations based on cryptography mathematics without intermediate
decryption. In fact, a secret sharing scheme as a privacypreserving tool is used to
create a secure environment for computing a class of predictive controllers called
predictive functional control by distributing data in the cloud. This controller is
known for its simplicity retaining the basic features of predictive controls. The
proposed encrypted predictive functional controller is applied on a flexible
single-interface robotic arm and its effectiveness is assessed by a set of

simulations.
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ICEE-1070
An Improved Real-Time Implementation of Adaptive Neuro-fuzzy
Controller
Iman Gholizadeh - Haniye Raziyan - Reza Javidan
Isfahan University of Technology- Sheikh Bahaei University- Shiraz University
of Technology

Abstract

Adaptive neural network-based control method is a highly recommended solution
for the control of nonlinear systems that operate under various operational
conditions. The Neural Controller has the capability to train and adapt the
controlled system to attain the desired outcome. The backpropagation algorithm
is utilized to optimize the neural controller parameters and reach the desired
system reference. Compared to other neural control methods, the proposed
neurofuzzy controller boasts a quick response time of its learning algorithm and
Is feasible for real-time implementation. To enhance the adaptive ability of the
neural controller, fuzzy rules are established to select optimal values for the
momentum and learning rate parameters. The method has been implemented in
LabVIEW software and tested in a real-time laboratory position control system,
demonstrating that optimizing the neuro-fuzzy controller with optimal parameters
of the neural network model leads to improved control and faster response times

in nonlinear controller systems.




1Y OTY,

A
R

5 el i o831
(Ol s Sy )
ICEE-1073
A model to Measure Cyber Security Maturity at The National Level
Mahdi Omrani- Masoud Shafiee- Siavash Khorsandi
Amir Kabir University of Technology- Amir Kabir University of Technology-
Amir Kabir University of Technology

Abstract

Cyberspace is one of the important components of countries’ national security,
and the evaluation of the security of this space will identify the strengths and
weaknesses of systems and networks. Using the results of the evaluations,
countries can adopt the necessary strategies to improve cyber security.
Considering the inefficiency and weakness of global and regional models for
measuring Iran's cyber security maturity, the present research was conducted to
obtain a national cyber security maturity measurement model with a mixed
approach (qualitative and quantitative) and content analysis method. Further,
after receiving experts' opinions about the importance and degree of influence of
the components on each other, ten key components of cyber security were
selected using the method of cross-effects analysis and Micmac software, and 30
criteria were used compiled to measure the key components. Finally, the level of
maturity of Iran's cyber security has been determined based on the proposed
maturity model, and the results of this model have been compared with other

research models and its advantages have been stated.
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ICEE-1329
An Autonomous Multi Agent Q-Learning Approach for Resource
Allocation in D2D-Enabled Heterogeneous Networks
Pouya Akhoundzadeh - Ghasem Mirjalily - Mohammad taghi Saadeghi
Yazd University- Yazd University- Yazd University

Abstract

In today's heterogeneous networks (HetNets), Device to Device (D2D)
communications is a vital technology that enables the user equipment to
communicate on a point-topoint basis without needing for network infrastructure.
This paper considers a three-tier D2D-enabled HetNets with one macro cell,
several D2D users, and several femto cells with femto cellular users scattered
over each cell. Then, a new method named Autonomous Multi Agent Q-learning
(AMAQL) is presented for optimal transmission power level selection and sub-
channel allocation. Each user's equipment (UE) is assumed to be provided with
an intelligent agent. This agent can make decisions about resource management
independently, without any requirements for network infrastructure. The
simulation results show that the proposed AMAQL method convergences

properly and achieves better system performance than other existing strategies.
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Multi-Attribute Decision-Making Methods to a Cloud Service Providing
Selection
Amirhossein Shahbakhsh razavi - Kiumars Javan - Mehdi Zaferanieh -
Somayeh Sobati-Moghadam
Hakim Sabzevari University- Hakim Sabzevari University- Hakim Sabzevari
University- Hakim Sabzevari University

Abstract

With the emergence of cloud computing in recent years, many cloud service
providers offer various types of services to customers. There is a significant
possibility for optimizing the selection of services to serve users as efficiently as
possible. Indeed, cloud system providers (CSPs) offer a variety of services with
different payment cost criteria. From the customer's point of view, the most
Important factor for choosing the appropriate CSP is service quality Service
quality which is relevant to such different features as security, cost, reputation,
finances, performance, etc. In this article, two multi-feature optimization
methods, including the Analytical Hierarchical Process (AHP) and Shannon's
entropy method are considered to rank different features of CSPs. The AHP
method performs the ranking, by using an initial pairwise decision matrix
proposed by some experts. But Shannon's entropy method corresponds to the
maximum likelihood problem and is performed without the intervention experts’
decisions. Therefore, comparing these methods determines the weaknesses and
strengths of the experts' decisions. Next, the results obtained by these methods
have been combined with the TOPSIS and COPRAS methods to analyze the data
offered by users to rank some selected cloud service providers. The TOPSIS and
COPRAS methods are performed based on clinging to positive and negative
ideals. Besides that, the COPRAS method considers the superiority and

dependence between features to suggest the final indicators’ ranks.
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Semi-supervised Deep Reinforcement Learning in Decentralized Multi-
Agent Collision Avoidance and Path Planning in a Complex Environment
Marzie Parooei - Mehdi Tale Masouleh - Ahmad Kalhor
University of Tehran- University of Tehran- University of Tehran

Abstract

The problem of path planning and collision avoidance in complex and natural
environments is one of the basic requirements of the robotic world, enabling
robots to enter social environments. This paper aims to provide a decentralized
path planning and collision avoidance method in multi-agent environments. In
this method, each agent is a decision-making unit that decides independently from
other agents and based on what is in its field of view. In the present paper,
classical methods have been used to generate data for training purposes. Models
were trained offline by imitating classical methods then semi-supervised methods
were used for feature extraction. The results obtained from this method were
compared with the Optimal Reciprocal Collision Avoidance (ORCA) method in
three environments with different densities and three different indices. The
proposed method performed relatively optimally and successfully increased the
interaction index while decreasing the computation time. On the other hand, due
to the scalable potential of this method, the number of agents could be increased

without affecting the computation time.
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Extension Network of Radiomics-based Deeply Supervised U-Net (ERDU)
For Prostate Image Segmentation

* Mahdi Ashtarian - Karim Faez - Marjan Firouznia - Hamidreza Amindavar

ICEE-1473

Deep Convolutional Neural Network for ADHD Classification using resting-
state fMRI

* MohammadHadi Firouzi - Maliheh Ahmadi - Kamran Kazemi - Mohammad
Sadegh Helfroush - Ardalan Aarabi

ICEE-1493

Improved Attention U-Net combined with Conditional Random Field for
Ischemic Lesion Segmentation from Magnetic Resonance Images

* Ali Rezaei - Asieh Khosravanian - Habibollah Danyali - Kamran Kazemi -
Ardalan Aarabi
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Elements
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Extension Network of Radiomics-based Deeply Supervised U-Net (ERDU)
For Prostate Image Segmentation

Mahdi Ashtarian - Karim Faez - Marjan Firouznia - Hamidreza Amindavar

Amirkabir University of Technology- Amirkabir University of Technology-

Amirkabir University of Technology- Amirkabir University of Technology
Abstract
Automatic prostate segmentation from MRI images is important in disease
diagnosis and treatment. The main challenges are the complex boundaries, the
spatial and morphological heterogeneity, and the variety of prostate shapes. This
paper proposes a deep CNN network based on 2D Res-Unet with equalization
and noise reduction for preprocessing using a median filter. Additionally, a
residual connection and batch normalization are used in the UNetbased network
to improve gradient flow and avoid overfitting the network. The 2D Res-Unet
method showed promising results on the PROSTATEX prostate MRI dataset. It
achieves a dice similarity coefficient of 82.7% with a small number of parameters
while outperforming the standard benchmark algorithms. Our results show that
the EDRU network achieves more accurate results than the state-of-the-art U-net

network for prostate gland segmentation.
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Deep Convolutional Neural Network for ADHD Classification using
resting-state fMRI
MohammadHadi Firouzi - Maliheh Ahmadi - Kamran Kazemi - Mohammad
Sadegh Helfroush - Ardalan Aarabi
Shiraz university of technology- Shiraz university of technology- Shiraz
university of technology Shiraz university of technology- University Hospital

Abstract

Attention Deficit/Hyperactivity Disorder (ADHD) is the most common
diagnosed mental disorder in childhood and may persist into adulthood. ADHD
Is characterized by symptoms of inattention, hyperactivity, and impulsivity.
ADHD is a neurodevelopmental disease and widely affects brain functions; thus,
investigating brain functional connectivity is more effective in childhood. The
exact mechanism of how ADHD affects brain neural connections has not been
discovered, and discriminating children with ADHD from the control group is a
challenging issue. Deep learning methods yielded promising results in disease
diagnosis. Deep learning and neuroimaging tools such as functional resonance
imaging (fMRI) were combined in order to differentiate between the neural
activities of ADHD and typically developing children (TDC) patients. This study
suggests a deep learningbased procedure that is used for classifying these TDC
and ADHD groups. At the first step, resting-state fMRI (rsfMRI) data from the
NYU imaging site from the ADHD-200 global competition public dataset were
preprocessed in order to remove artifacts. Next, our algorithm uses functional
parcellation to divide brain regions into 412 parcels. Our algorithm extracts
features and classes ADHD and TDC patients at the same time, while some other
methods extract features and classify subjects with different algorithms. A 5-fold

cross-validation is applied to investigate classification results. Our results show
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that the proposed procedure in this study outperforms other methods in the state-

of-the-art by an accuracy of 76.096%.
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Improved Attention U-Net combined with Conditional Random Field for
Ischemic Lesion Segmentation from Magnetic Resonance Images
Ali Rezaei - Asieh Khosravanian - Habibollah Danyali - Kamran Kazemi -
Ardalan Aarabi
Shiraz University of Technology- Shiraz University of Technology- Shiraz
University of Technology Shiraz University of Technology- University Hospital

Abstract

Stroke Lesion segmentation from magnetic resonance images is of great research
interest due to its capability in providing appropriate clinical information for the
effective treatment of stroke. Deep learning methods have demonstrated
promising results in medical image segmentation and U-Net is one of the most
effective models. Nevertheless, these algorithms in the area of ischemic stroke
lesion segmentation are in the first stages of development and they lack
performance compared to other problems for instance brain tumor segmentation.
In this paper, we improved the U-Net algorithm by applying blocks consisting of
depth-wise separable convolutions with skip connections instead of normal
convolution layers and new attention blocks. Based on these improvements, the
new architecture has better performance and accuracy with fewer parameters
which would need simpler equipment for implementation. We utilized a 3D fully
connected Conditional Random Field (CRF) as post-processing to improve the
model prediction. Experimental results showed that the proposed end-to-end deep
encoder-decoder model has a significant improvement compared to existing deep
learning methods on the publicly available Anatomical Tracings of Lesion After
Stroke (ATLAS) dataset.
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ICEE-1152
Medical Ultrasound Image Restoration in Presence of Defective
Transducer Elements
Mohammad Saeed Zare Dehabadi - Mehran Jahed
Sharif University of Technology- Sharif University of Technology

Abstract

Quality of medical ultrasound images is negatively affected by common defective
elements in the ultrasonic transducer arrays. In this work, radio frequency (RF)
signals from weak elements with low sensitivity are restored using an adaptive
nonblind signal deconvolution method. For this purpose, the electromechanical
impulse response of each element in the transducer must be measured. Initially,
the negative effects of the RF signals recorded from each element are removed
by Wiener deconvolution of RF signals through the measured impulse responses.
Then to restore the RF signals, the deconvolution result is convolved with the
reference electromechanical impulse response, corresponding to the intact and
ideal element. To present the performance of this method, the electrical fatigue in
piezoelectric materials, as a common real example for defective elements, is
simulated by reducing the piezoelectric constant and permittivity parameters
based on finite element method (FEM). The electromechanical impulse responses
for the intact and fatigued transducers are obtained from the simulation. Finally,
the quality of reconstructed point spread function (PSF) from the transducers is
evaluated. The side lobe level (SLL) and full width at half maximum (FWHM)
in axial and lateral directions are measured for the reference PSF from intact
transducer and also original and compensated PSFs from the fatigued transducer.
The results show that the metrics are improved to an acceptable level compared

to the reference PSF after applying the proposed compensation method.
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Integrated expansion planning of the distribution network and distributed
generations considering energy storage systems, electric vehicles charging
stations, and daily load modeling

* Ahmad Mohammadi Pour - Mehrdad Setayesh Nazar
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ICEE-1139
Integration of P2G and Renewables in Stochastic Day-ahead Electricity-Gas

Scheduling
* Mojtaba Choghaei - Mohammad Kazem Sheikh-El-Eslami
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Deep Learning based Electrical Load Forecasting using Temporal Fusion
Transformer and Trend-Seasonal Decomposition

* Ehsan Saadipour-Hanzaie - Mohammad-Amin Pourmoosavi - Turaj Amraee

ICEE-1222
Flexible Microgrid Scheduling with the Presence of Renewable Energy

Resources
* Mahdi Rahimi - Fatemeh Jahanbani Ardakani - Ali Reza Rahimi

ICEE-1287

Flexibility Assessment of Virtual Power Plant with Considering
Dispatchable Wind Turbine

* Mahdi Rahimi - Fatemeh Jahanbani Ardakani - Ali Reza Rahimi
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Integrated expansion planning of the distribution network and distributed
generations considering energy storage systems, electric vehicles charging
stations, and daily load modeling

* Ahmad Mohammadi Pour - Mehrdad Setayesh Nazar
Shahid Beheshti University- Shahid Beheshti University

Abstract

Growth of the population, the need for electrical energy, convince distribution
companies (DISCO) to expand their activities and respond to the increase in
demand. Computations of the considered model are executed at various load
levels. The cost of Energy Not Supplied (ENS), energy losses, and revenue from
the consumers' purchase of energy are affected in the maximizing of profit.
Electric Vehicles Charging Stations (EVCS) placement was further scrutinized as
a constraint along with Energy Storage Systems (ESS) and Distributed
Generations (DG), with an examination of accurate load modeling for the first
time in this essay. The obtained results demonstrate the expansion of the
distribution system with AC load flow, in which the expansion of substations,
lines, and DGs was considered. The results of planning cost, exclusively the
construction and development of substations, are estimated to be higher than the
cost of construction of DG and restoration of lines. Therefore, reinforcing and
replacing the line conductors is the optimal decision for the system. This research
deals with the increasing expansion cost by considering the DGs. This model's
expertise is stronger than the lack of ESS, and their deployment reduces the
energy cost at the peak. With the correct placement of EVCS, it satisfied their
energy consumption. Eventually, the result of the study illustrates the profitability
of the model.
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Integration of P2G and Renewables in Stochastic Day-ahead Electricity-
Gas Scheduling

* Mojtaba Choghaei - Mohammad Kazem Sheikh-El-Eslami
Tarbiat Modares University- Tarbiat Modares University

Abstract

Increasing the capacity of renewable resources, usually concentrated in prone
areas, and the lack of sufficient network capacity can lead to wasting clean energy.
Grid reinforcement is costly and time-consuming; hence, short-term solutions are
expected. Although the power-to-gas (P2G) technology comes into the industrial
phase, its application is limited due to the loss in the conversion process. This
paper evaluates the role of integrated wind farms and P2G technology in covering
this issue, in which P2Gs use the suppressed amount of cheap and clean energy
to supply gas-fired generators. So, the proposed approach can improve the
performance of both the renewables and P2G technology. The proposed model is
described as a stochastic unit commitment problem for scheduling the electricity
and gas in the day-ahead market, while P2G equipment helps to compensate for
the variation associated with wind generation. The model is implemented on a
modified IEEE RTS-24 bus test system, and the result shows the positive impact
of P2Gs in improving the operational costs and as a suitable integration option
for wind farms.
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Deep Learning based Electrical Load Forecasting using Temporal Fusion
Transformer and Trend-Seasonal Decomposition

* Ehsan Saadipour-Hanzaie - Mohammad-Amin Pourmoosavi - Turaj Amraee
K.N. Toosi University of Technology- K.N. Toosi University of Technology-
K.N. Toosi University of Technology
Abstract— Secure and consistent electrical power supply is promised by smart
grids. Moreover, high-tech monitoring and metering instruments provoked smart
grids into more selfcontrolled and automated systems. Therefore, load forecasting
with high accuracy is fundamentally required at the individual and aggregated
level of the power system for planning and operation studies. Deep neural
networks have proved their capability of time-series forecasting in different
fields. As well, Transformer architecture was a revolution in deep neural networks
with outstanding performance in different fields. So far, Temporal Fusion
Transformer (TFT) is one of the leading neural networks based on the
Transformer concept. The TFT model is designed particularly for stochastic time-
series forecasting, which reveals high-accuracy forecasting results. In this paper,
TFT is employed as the backbone neural network architecture for electrical load
forecasting. Furthermore, a trend-seasonal decomposition method is utilized
based on the moving-average concept to break down the original time series into
the trend and seasonal components. Trend-seasonal decomposition can provide a
bright view of time series over time. The proposed model is tested on Iran's
historical load data to validate the performance of mid-term load forecasting.
However, the proposed method is robust for any time horizon. Results
demonstrate notable improvements in the forecasting accuracy of the proposed

model compared to the original TFT.
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ICEE-1222
Flexible Microgrid Scheduling with the Presence of Renewable Energy
Resources

* Mahdi Rahimi - Fatemeh Jahanbani Ardakani - Ali Reza Rahimi
Yazd University- Yazd University- Islamic Azad University

Abstract

The growing need for energy has led to the high installation of renewable energy
resources (RES), especially wind turbines (WT) and photovoltaic (PV). Although
these generations provide cheap power to the power grid, the uncertainty of their
output power, along with other uncertainties of the power system, such as
demands, leads to imbalances in the power system. The system operator requires
a flexible energy portfolio of various distributed energy resources (DER) to cope
with uncertainties and reduce imbalances. This study proposes a flexible optimal
scheduling model for microgrid (MG) participation in the electricity market.
Various DERs, including WT, PV, conventional generators (CG), and battery
energy storage systems (BESS), are considered. Also, dynamic line rating (DLR)
equipment is installed on the line connected to the upstream network. The
simulation is implemented on the standard 33-busses IEEE. The flexibility
indices (FI) for the line with DLR equipment and the CG are calculated to show
the effect of DLR on flexibility. Then, the total system’s flexibility index (SFI) is
calculated by the provided weights and used to compare in different case studies,
1.e., static line rating (SLR) and DLR models. Finally, the effect of RES
penetration increments on the net profit of MG, total energy sold and purchased,
unit flexibility, and the SFI are compared. The results demonstrate the
effectiveness of the proposed model in improving net profit and the SFI.
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ICEE-1287
Flexibility Assessment of Virtual Power Plant with Considering
Dispatchable Wind Turbine

* Mahdi Rahimi - Fatemeh Jahanbani Ardakani - Ali Reza Rahimi
Yazd University- Yazd University- Islamic Azad University

Abstract

Nowadays, the uncertainty in the power system parameters has led to more
operator flexibility requirements. Flexibility is the ability of the system to deal
with uncertainty and balance the supply-load equilibrium. This study presents an
optimal operation model of distributed generation resources to supply electrical
and thermal load as a virtual power plant for participating in the electricity
market. Normalized up-ward and down-ward flexibility indices (FI) are
expressed for demand response programs, conventional generators, and energy
storage systems. Additionally, by assigning weights to each of the above indices,
the up-ward and down-ward FI of the whole system has been calculated. The
model has been evaluated on the standard 33-busses IEEE distribution system.
The results demonstrate that the proposed flexibility model can quantify the
system’s flexibility so that the system operator has an adequate view of the
system’s hourly flexibility.
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SAR Images Clustering Based on Modified Nonlinear Orthogonal non-Negative

Matrix Factorization (NMF)
* Mahdi Jowkar dehouei - Soolmaz Khazandi - Yaser Norouzi

ICEE-1434

Human Identification based on micro-Doppler images using Residual Networks
* Ali Pouresmaeil - Pegah Kakvand - Mohammad Ali Sebt
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SAR Images Clustering Based on Modified Nonlinear Orthogonal non-Negative
Matrix Factorization (NMF)

Mahdi Jowkar dehouei - Soolmaz Khazandi - Yaser Norouzi
Amirkabir University of Technology- Amirkabir University of Technology-
Amirkabir University of Technology

Abstract

This study presents the results of unsupervised learning (clustering) on Synthetic
Aperture Radar (SAR) images. Fast and accurate clustering allows us to perform
Automatic Target Recognition (ATR) in SAR images. Data can be automatically
clustered based on similar properties. Nonnegative matrix factorization (NMF) is
usually applied linearly. We employed a nonlinear NMF with orthogonal
properties in this presentation. The outcomes of spectral clustering for subspaces
and NMF matrix factorization are equivalent, as demonstrated by mathematical
and empirical experiments. The results of kernel-based orthogonal in subspace
clustering with updates in this method have been superior to those in other
methods. We have been using the stationary target dataset to study our method's
accuracy in acquisition and recognition.
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Human Identification based on micro-Doppler images using Residual Networks
Ali Pouresmaeil - Pegah Kakvand - Mohammad Ali Sebt
K. N. Toosi University of Technology- K. N. Toosi University of Technology-

K. N. Toosi University of Technology

Abstract

Importance of human identification is well known in surveillance systems. In this

sense, radar is playing a key role in remote observation systems due to its ability

in working in unsuitable weather and insufficient light. In this paper, human

identification is investigated based on micro-Doppler signatures acquired from

human walking and employing ResNet deep convolutional networks. Required

micro-Doppler images are generated by simulation the backscattered signal of

different persons using a Kinect sensor in absence of the radar. Then these images

are fed to ResNet network to recognize person’s identity. It is shown that this

method can achieve more accuracy in larger group of people which are 95.53%

in identifying 30 different persons and 97.9% for 14 people.
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Inexpensive fabrication of stretchable dry EEG electrodes using well known dry

film photoresists
* Mohammad Sadegh Rasekh - Amir Jahanshahi - Hassan Ghafoorifard

ICEE-1348

Design and fabrication of wearable and stretchable EEG headband using textile-

based electrode wire
* Kourosh Motiepor - Arman Modoudi Yaghouti - Simin Bakhtiyari - Amir
Jahanshahi - Roohollah Bagherzadeh

ICEE-1471

Design and simulation of a surface acoustic wave based micro pressure sensor
* Sohrab Ghasemi Bisheh - Mohammad Tahmasebipour - Fatemeh Anousheh
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Inexpensive fabrication of stretchable dry EEG electrodes using well
known dry film photoresists
Mohammad Sadegh Rasekh - Amir Jahanshahi - Hassan Ghafoorifard
Amirkabir University of Technology- Amirkabir University of Technology-
Amirkabir University of Technology

Abstract

with the discovery of new brain diseases, clinical tests for electroencephalogram
(EEG) have become more important. Commercially available wet Ag/AgCl
electrodes apply conductive gel to the scalp of the subject before recording of the
EEG signal. After applying the gel, the impedance is gradually decreased and the
EEG signal can be received. In the long term, the conductive gel dries and the
impedance increases again. The gel causes skin irritations in the course of time
as well. Therefore, Ag/AgCl electrodes are inappropriate to be used in long term
measurements. Dry electrodes are introduced as a gel free no preparation
alternatives of wet electrodes in the literature. In this manuscript, a novel flexible
and stretchable dry EEG electrode is demonstrated. The electrode features four
conductive pads to contact the scalp. The stretchable electrodes are embedded in
elastomer. A flexible polyimide layer supports the conductive electrodes to
increase mechanical reliability in elongations. The electrodes are produced using
a relatively straightforward and cost-effective fabrication method namely
commercial dry film photolithography. The EEG signal is recorded with the
fabricated electrode as well as wet Ag/AgCl electrodes. The received signals from
the two electrodes feature relatively high correlation.
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Design and fabrication of wearable and stretchable EEG headband using
textile-based electrode wire
Kourosh Motiepor - Arman Modoudi Yaghouti - Simin Bakhtiyari - Amir
Jahanshahi - Roohollah Bagherzadeh
Amirkabir University of Technology- Amirkabir University of Technology-
Amirkabir University of Technology-Amirkabir University of Technology-
Amirkabir University of Technology

Abstract

Electroencephalography (EEG) is an evaluation of the electrical activity of the
human brain. One of the primary challenges when recording EEG signals is its
comfort and wearability for the user. Dry electrodes are a suitable alternative for
commercially available wet Ag/AgCl electrodes due to the removal of conductive
gel. Furthermore, with the increase in the number of channels, the electrode wires
increase as well and make recording the signal more difficult. Electrode wires are
used to transmit the EEG signal from the electrode to an amplifier. Due to the
unwanted movements of the user, displacement of electrical wires introduces
artifacts and noise in the received signal. It is preferred to integrate the electrodes
and their electrical wires into an EEG cap or headband that can improve the level
of user comfort. In this study, a novel textilebased electrode wire headband is
designed and fabricated. Conductive copper wires are knitted into the fabric in a
way that dry and wet electrodes can be conveniently interconnected. Thus, the
technique prevents additional clutter of wires introducing the aforementioned
artifacts. Various electrical and mechanical characterizations are performed on
the fabricated sample to measure their electrical and elasticity performance
compared to conventional electrical wires.
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Design and simulation of a surface acoustic wave based micro pressure
sensor
* Sohrab Ghasemi Bisheh - Mohammad Tahmasebipour - Fatemeh Anousheh
University of Tehran - University of Tehran - University of Tehran

Abstract

Among electromechanical systems, sensors based on surface acoustic waves
(SAW) are of particular importance due to their fast response, high sensitivity,
compact structure, small size, low cost of mass production as well as their wide
range of applications. This paper presents design simulation and optimization of
a SAW based micro pressure sensor using finite element method. Using the
mathematical model of Delta function and various analysis like time-dependent
analysis and frequency-domain analysis, several methods for calculating the
central frequency of this kind of sensors have been presented. Determination of
central frequency is then followed by calculation of changes in surface acoustic
wave velocities for applied pressures. This lead to obtain the sensitivity of
microsensor. By optimization of the affecting parameters, sensitivity of this
sensor has been improved up to -101 ppm/ bar.
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Sliding Mode Control for a Platoon of vehicular with DoS attacks and
Obstacles
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Privacy-Preserving Model Predictive Control Using Secure Multi-Party
Computation

* Saeed Adelipour - Mohammad Haeri

ICEE-1543

Robot-Assisted Movement Training with Optimal Impedance: Using an
EKF-Based Lasso — MPC

*Hossein Ahmadian - Iman Sharifi - Heidar Ali Talebi
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Optimal Control of Rectangular Singular Systems
* Masoud Shafiee
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Sliding Mode Control for a Platoon of vehicular with DoS attacks and
Obstacles
Tara Rajabi Nezhad Siahpoosh - Hanie Marufkhani - Mohammad A. Khosravi
Amirkabir University of Technology- Amirkabir University of Technology-
Amirkabir University of Technology

Abstract

The platoon-based driving pattern is a reciprocity pattern for vehicles containing
a virtual leader and some followers. The mentioned pattern can be applicated to
deal with traffic, unwanted collisions, and reducing fuel consumption. Although
manifold advantages arise from using the aforementioned pattern, each platoon
member can lose control under cyberattacks. This matter may affect the stability
of the platoon. This paper presents a Sliding Mode Controller (SMC) method for
platoons that suffer from a Denial of Service (DoS) attack. To develop the Idea,
two general assumptions are considered in the present article: platoons have a
virtual leader, and each platoon member can detect obstacles and can avoid
crashes. In order to prove the stability of the system, the Lyapunov second method
is used. Finally, numerical simulations are used to evaluate the effectiveness of
the method.
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Privacy-Preserving Model Predictive Control Using Secure Multi-Party
Computation
Saeed Adelipour - Mohammad Haeri
Sharif University of Technology- Sharif University of Technology

Abstract

In this paper, a secure multi-party computation strategy based on secret sharing
Is used to derive a privacypreserving model predictive control for a class of
cyberphysical systems. In the proposed framework, the underlying optimization
problem of model predictive control is solved by a variation of projected gradient
method. All required computations are carried out by outsourced computation
units at the cloud level, while data privacy is maintained using a secret sharing
scheme. The original values of system private parameters are not revealed to any
external eavesdroppers and the cloud computing units. Simulation results
demonstrate the efficiency of the proposed method in terms of performance and

privacy.
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Robot-Assisted Movement Training with Optimal Impedance: Using an
EKF-Based Lasso — MPC
Hossein Ahmadian - Iman Sharifi - Heidar Ali Talebi
Amirkabir University of Technology- Amirkabir University of Technology-
Amirkabir University of Technology

Abstract

Wearable robots are crucial for helping patients with lower limb diseases,
particularly those with trouble walking, since their numbers are rising. These
robots assist patients in walking, provide comfort, and aid in recuperation. In this
work, the model predictive control by the Lasso regression theory (Lasso—MPC)
with the extended Kalman filter (EKF) was used to make a controller that helps
the patient walk by adjusting the impedance so that, in addition to regular
walking, the patient has to put out the most effort when walking. The simulation
results demonstrate the suggested control’s incredible effectiveness in robot-

assisted rehabilitation.
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Optimal Control of Rectangular Singular Systems
Masoud Shafiee

Abstract

In this paper, the problem of linear quadratic regulator (LQR) optimal control,
tracking optimal control and stochastic control for rectangular singular systems
Is considered. In this paper, for the LQR and tracking, the necessary and sufficient
conditions for the controllability, observability, regularity, admissibility, and the
existence of the solution for two types of rectangular singular systems have been
obtained. In first case, the number of equations is greater than the number of
unknowns and in the second case, the number of unknowns is greater than the
number of equations, then, it is shown that the Hamiltonian form of a rectangular
singular system is a square singular system. Therefore, the theorems concerning
the unigqueness of the solution, stability and others which have been proved for
the square singular systems can be extended to the rectangular singular systems.
The only difference in the square singular systems is the necessary conditions for
the existence of a solution. It is also shown that there are cases for which the
matrix form system has never a unique solution. Simulation results demonstrate

the good performance of the proposed methods.
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Weak GPS Signal Acquisition Based on Wavelet Transform Denoising and
Deep Learning Method
Navid Moradi - Mohsen Nezhadshahbodaghi - Mohammad-Reza Mosavi
Iran University of Science and Technology- Iran University of Science and
Technology- Iran University of Science and Technology
Abstract
Global Positioning System (GPS) signals are weakened by various phenomena
and factors in the path from the satellite to the receiver. This incident causes
problems in different stages of GPS signal processing and correct positioning. To
denoising GPS signals, wavelet transform (WT) is one of the most widely used
tools, which increases the sensitivity of GPS receivers to acquire weak GPS
signals. One of the most effective factors in the efficiency of the denoising
process is the selection of the appropriate mother wavelet. Considering this issue,
we propose a quantitative method for choosing the proper mother wavelet in this
paper. Also, we investigate the usage of deep learning in signal acquisition to
acquire GPS signals when physics-based models do not work correctly and
normal conditions do not hold. The proposed method combines the WT denoising
method and the deep learning method. The experiment results show that the

proposed method improved the sensitivity of GPS receivers.
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Batch(offline) Reinforcement Learning for recommender system
Mohammad Amir Rezaei Gazik - Mehdy Roayaei
Tarbiat Modares University-Tarbiat Modares University

Abstract

The explosive spread of the Internet in recent years has increased the types and
amounts of big data, making it difficult for users to search for the data they need.
With the continued growth of business on the Internet, e-learning, increased
communication and sharing among users, and the advent of social networking,
there 1s an undeniable need to design and implement systems that make it easier
for people to search. A recommender system provides the ability to provide the
most appropriate and accurate suggestions to users by checking user-related
information from relevant datasets. In other words, it extracts user preferences
and interests from data and makes suggestions. In this paper, we study the
problem of learning recommendation systems with large datasets. We propose an
offline RL framework for recommender systems to achieve high accuracy and
perform recommendations quickly. Specifically, we propose a framework called
Ofrec that first transforms the problem into a Markov Decision Process (MDP)
and provides highly accurate and time-saving recommendations. We conduct
extensive experiments on a large dataset of CIKM 2019 EComm Al and show
that the proposed approach outperforms
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An Improved Hybrid Recommender System: Integrating Document
Context-Based and Behavior-Based Methods
Meysam Varasteh - Mehdi Soleiman Nejad - Hadi Moradi - Mohammad Amin
Sadeghi - Ahmad Kalhor
University of Tehran - University of Tehran - University of Tehran - University
of Tehran - University of Tehran
Abstract
One of the main challenges in recommender systems is data sparsity, which leads
to high variance. Several attempts have been made to improve the bias-variance
trade-off using auxiliary information. In particular, document modeling-based
methods have improved the model’s accuracy by using textual data such as
reviews, abstracts, and storylines when the user-toitem rating matrix is sparse.
However, such models are insufficient to learn optimal representation for users
and items. For building recommender systems, user-based and item-based
collaborative filtering have long been used due to their efficiency. A user and item
profile are created based on their historically interacted items and the users who
interacted with the target item. In spite of the fact that these two approaches have
been studied separately, there has been little research into combining them. The
purpose of this study is to combine these two approaches by considering the
opinions of users on these items. Each user is represented by their historical
behavior, while each item is represented by the users who have interacted with it
before, combined with contextual information, which is processed with NLP. The
proposed algorithm is implemented and tested on three real-world datasets that
demonstrate our model’s effectiveness over the baseline methods.
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On the selection of superspreaders for advertising in science education
using a new similarity measure
Sanaz Afsharian - Mohsen Heidari - Heidar Nosratzadeh - Mojgan Khalifeh
Islamic Azad University - Esfarayen University - Islamic Azad University -
Islamic Azad University

Abstract
Social networks play a very important role in solving the challenges of the
contemporary world, including education, advertising, etc., many institutions use
social network platforms to better promote educational courses, and for this
reason, advertising is optimized in social network diffusion. Finding k
superspreaders that have the greatest effect of publication and advertisement is
one of the most important and challenging topics in the world of science. This
issue has been the focus of many researchers due to its popularity and its
connection with marketing science. But the algorithms presented in this problem
face two challenges: the solution is not close to the realworld problems and the
runtime. Also, in the algorithms presented in recent years, similarity in diffusion
is ignored, which can play a very decisive role in information diffusion.
Accordingly, to deal with these challenges, in this article, the NSPS algorithm is
presented, which first calculates a new criterion based on centrality for similarity,
the similarity criterion can create a large cascade of diffusion in social networks
because nodes that are very similar to each other they can easily influence each
other. It also uses network topology criteria to select seed nodes to estimate
diffusion and reduce computational overhead. Finally, this algorithm is compared
with the algorithm presented in recent years, which provides NSPS Influence
spread algorithm and better runtime.
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Kernel-Based Embedded Feature Selection for Motor Imagery Based BCI
Mehdi Kamandar
Graduate University of Advanced Technology
Abstract

Brain-computer interface (BCI) based on motor imagery (MI) classification
using scalp recorded multi-channel EEG signal play a major role in the control of
artificial limbs and machines by people with severe disabilities. The most popular
features are band power of EEG signals in frequency sub-bands in a relatively
wide frequency band (e. g., 8-30 Hz) in different time windows of imagination
period. The effectiveness of these features is highly dependent on the sub-bands
and time windows adopted, since the optimal sub-bands and time windows is
generally subject-specific. The nonlinear support vector machine (SVM) with
Gaussian kernel is an excellent classifier for MI classification. In this paper, the
SVM with an anisotropic Gaussian kernel with a scaling coefficient for each
feature is used, instead of one scale factor for all features. The scaling coefficients
are tuned by maximizing the kernel-target alignment criterion with 11
regularization. Some of the scaling coefficients will be zero after maximization
due to 11 regularization, that is equivalent to removing corresponding irrelevant
features from classification processes. Therefore, an embedded feature selection
is also done to remove the destructive effect of irrelevant and redundant features.
The average accuracy of the SVM classifier with anisotropic Gaussian kernel for
four subjects in BCI I'V-1 dataset is about 10% more than the SVM with isotropic
Gaussian kernel.
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An improved ECG segmentation method based on adaptive Hermite functions
Abazar Arabameri - Sajad Haghzad Klidbary
University of Zanjan - University of Zanjan
Abstract
Electrocardiograms (ECGs), which are recordings of the electrical activity of the
heart with electrodes placed on the body, have many clinical applications. Each
phase of the heart's mechanical function is represented by one of the P, QRS, and
T waves in the ECG. The change in the morphological characteristics of these
waves compared to the normal state can be used to diagnose cardiac functional
abnormalities. Therefore, developing algorithms that can automatically extract
these waves from the ECG signal with high accuracy is of high diagnostic
importance. In this paper, an adaptive method is presented to estimate the shape
of each heartbeat individually. The proposed algorithm is based on the
improvement of previous studies. It tries to get a more accurate estimate of ECG
waves by including the ST segment model in the ECG signal model. Simulation
results on experimental data show that the proposed method outperforms previous
similar algorithms.
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BLSTM-Convolutional Neural Networks for Respiratory Disease Diagnosis
* Mohammad Hassan Khamechian - Mohammad Reza Akbarzadeh Tootoonchi
Ferdowsi University of Mashhad - Ferdowsi University of Mashhad

Abstract

Even before the coronavirus, respiratory illnesses could not be neglected. These
diseases are responsible for a sizeable fraction of annual global population deaths.
Numerous and diverse respiratory illnesses exist. Subtypes of this illness include
chronic obstructive pulmonary diseases, respiratory cancers such as lung and
laryngeal malignancies, respiratory tract infections, and coronavirus. This project
suggests combining convolutional neural networks with bidirectional long short-
term memory. The suggested approach is superior to other contemporary papers
since it accurately (average of 92% accuracy) identifies more respiratory
disorders (6 respiratory diseases and healthy peaple). In recent years, because of
the high precision and noise resistance of convolutional neural networks, they
have been utilized in a variety of applications, including signal and image
processing. Furthermore, The BLSTM approach is the most intelligent way to
solve time series challenges since it saves the dependencies of input sequences in
models and can deal with difficulties including vanishing gradients. Therefore, a
combination of these two approaches has been used to detect some respiratory
disorders using the audio respiration signal from a digital stethoscope. This article
also uses data augmentation and filtering to create more data as the preprocessing
methods. The ICBHI'17 database, the richest and most comprehensive collection
of respiration sound signals available to the public, serves as the foundation for
this investigation.
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An Ensemble Model for Sleep Stages Classification
Sahar Hassanzadeh Mostafaei - Jafar Tanha - Amir Sharafkhaneh - Zohair
Hassanzadeh Mostafaei - Mohammed Hussein Ali Al-jaf - Alireza Fakhim
babaei
University of Tabriz - University of Tabriz - Baylor College of Medicine -
University of Tabriz - University of Tabriz - University of Tabriz

Abstract
One of the most important parts of health is the quality of sleep. Sleep disorders
can be diagnosed using a standard sleep test called polysomnography. Sleep
staging is a task in the field of sleep study that determines sleep cycles. In recent
years, machine-learning approaches are used to classify sleep stages using
biological signals derived from PSGs. In this study, we propose an ensemble
machine-learning method for sleep stage classification. We use nine biological
signals from the SHHS1 dataset, including two-channel EEG, two-channel EOG,
ECG, EMG, abdominal, thorax, and airflow signals. Then we extract different
features such as RRI and RPE from the ECG signals and frequency features from
EEG signals. Finally, we develop an ensemble model using Light Gradient
Boosting (LGB) and eXtreme Gradient Boosting (XGB) algorithms. In the end,
we evaluate the proposed ensemble method using different metrics and compare
its performance with other stateof-the-art techniques. The results of the proposed
method show that it achieves an overall accuracy of 0.8951 in the five-class
classification of sleep stages including Wake, N1, N2, N3, and REM.




ﬁsxalwiﬁacmlé
(3568 05 )

ICEE-1263

Fatigue Detection in SSVEP-Based BCIs Using Biomarkers: A
Comparative Study
Maedeh Azadi Moghadam - Ali Maleki
Semnan University - Semnan University

Abstract

In a BCI system, prolonged command execution can lead to mental fatigue,
making the user dissatisfied and decreasing the system's effectiveness. Utilizing
functional indicators to determine the level of fatigue is the first step in reducing
its negative consequences. This study classified alert and fatigue states using a
combination of fatigue indices for better classification performance. First, a, 3, 0
frequency bands, SNR, and MSE were extracted from long-term and
continuously recorded signals. The significant increases in ,as well as the
decrease in SNR and MSE, are observed to be associated with the increasing
fatigue level. Then, all of the fatigue indices were classified with SVM, KNN,
Decision Tree, Ensemble, and Logistic Regression. frequency band and MSE are
the most appropriate fatigue indices because in the fatigue state the ability to
process complex information decreases and the mental effort to maintain
vigilance level increases. The main results show that a combination of fatigue
indices can improve the accuracy of classification between alert and fatigue
conditions to 88.5%.
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Flexible Generation Expansion Planning Considering Representative Days
of Load and Renewable Variations

* Peyman Amirian - Zeinab Maleki - Mohammad-Amin Pourmoosavi - Turaj
Amraee

ICEE-1418

The Effect of Optimal PMU Placement in Power System State Estimation
considering the Seasonal Load Curve
* Seyed Hamed Mir Mohammad Ali Roudaki - Mehrdad Abedi - Iraj Pourkeivani

ICEE-1449

A Bi-Level Attack-Defense Model for the Forecasting False Data Injection
Attacks on the Integrated Energy Systems
* Maryam Azimi - Hamed Delkhosh - Mahdi Ghaedi
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Effects of Derating Factor and Minimum Short Circuit Current on the BOP

Cable Sizing of a Power Plant
* Hossein Zamanpour abyaneh
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Flexible Generation Expansion Planning Considering Representative Days
of Load and Renewable Variations
Peyman Amirian - Zeinab Maleki - Mohammad-Amin Pourmoosavi - Turaj
Amraee
K.N. Toosi University of Technology - K.N. Toosi University of Technology -
K.N. Toosi University of Technology - K.N. Toosi University of Technology

Abstract

In this paper, a long-term generation expansion planning (GEP) model
considering short-term constraints is presented. We propose a single-stage (Static)
GEP model that will determine the capacity mix for a target year in the future
under different constraints, including techno-economic constraints of thermal and
renewable technologies. In order to reduce the computational burden of the
proposed model, some representative days for load demand and renewables are
extracted based on annual historical data of demand and renewable resources. In
this regard, to capture the uncertainty and variability of load demand and
renewable resources, a clustering method is utilized. Using the selected
representative days, the proposed model is able to give the optimal generation
expansion plans in the presence of flexibility requirements. The proposed model
is formulated as a Mixed Integer Linear Programming (MILP) model. The
proposed MILP model is implemented in GAMS and solved using the CPLEX
algorithm.
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The Effect of Optimal PMU Placement in Power System State Estimation
considering the Seasonal Load Curve
Seyed Hamed Mir Mohammad Ali Roudaki - Mehrdad Abedi - Iraj Pourkeivani
Amirkabir University of Technology - Amirkabir University of Technology -
Amirkabir University of Technology

Abstract

State estimation is one of the essential processes in controlling and monitoring a
power system. State estimation with conventional and low precision
measurements is now replaced by fast and direct measurements provided by
Phasor Measurement Units (PMUs). However, the high cost of PMU requires
engineers to place these meters optimally. In this article, depending on the desired
observability depth and considering the conventional measurements, various
methods for combining PMU measurements to increase the accuracy in power
system state estimation have been investigated. The key idea of this method is to
maintain full observability of the system and reduce the installation costs of the
meter. Also, the results of two scenarios using MATLAB software on IEEE
standard systems, 14 and 30 buses, have been investigated regarding PMU
placement and its effect on the estimation error. A seasonal load profile is
considered to measure the accuracy of the state estimation and make the
simulation more realistic. The simulation results show that the effect of the
optimal placement of the phasor measurement unit, even in the state of
incomplete observability of the power system, has increased the accuracy and
speed of the estimation.
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A Bi-Level Attack-Defense Model for the Forecasting False Data Injection
Attacks on the Integrated Energy Systems
Maryam Azimi - Hamed Delkhosh - Mahdi Ghaedi
Tarbiat Modares University - Tarbiat Modares University - Tarbiat Modares
University

Abstract

Integrated Energy Systems (IESs) are attractive flexible energy infrastructures
that improve the reliability and efficiency. Utilizing the information and
communication technologies in the IESs brings better observability and
controllability while also increasing the risk of malicious cyber-attacks. This
paper specifically focuses on the forecasting False Data Injection Attacks
(FDIAs) on the electricity, heat, and natural gas IESs. In this study, a bi-level
model is developed from the attacker’s point of view in order to determine the
optimal attack vector taking the optimal defender response into account. At the
upper level, the attacker intends to deceive the IES Energy Management System
(EMS) to purchase the energy carriers from the markets in a non-optimal manner.
It is assumed that the attacker is capable of manipulating the forecasting data
including electricity loads, heating loads, and renewable power generation. At the
lower level, the optimal economic operation of the IES is included considering
the forecasting FDIA. Finally, the simulation results demonstrate the correctness
and effectiveness of the proposed optimization scheme which is solved using the
Genetic Algorithm (GA).
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Effects of Derating Factor and Minimum Short Circuit Current on the
BOP Cable Sizing of a Power Plant
* Hossein Zamanpour abyaneh
Monenco Iran Consulting Engineers

Abstract

Balance of plant (BOP) is a term that refers to all the supporting components and
auxiliary systems of a combined cycle power plant (CCPP) needed to deliver the
energy, other than the generating unit itself. The cable sizing of this part has
particular importance in the CCPP. Different Site conditions and cable
installations directly affect the current carrying capacity and Subsequent cable
sizing. In this article, different modes are investigated, and the results are
analyzed. It is shown that when there are no clearances between adjacent cables
on a ladder, a more pessimistic condition is observed than the case where the
cables are far apart. Cable sizing methods are at variance across international
standards. For example, International FElectrotechnical Commission (IEC),
National Electrical Code (NEC), and British Standard (BS). In this research and
Comparison between different modes, IEC 60364-5-52 standard is used. Another
influential factor in determining the size of the cable is to pay attention to the
minimum short circuit current at the end of the cable. This parameter is discussed
in two IEC and ABB standards, which differ due to specific coefficients. In the
following, it is shown that there may be no difference between these two
standards.




of Flectricg,
W memm
c:soc:) o ﬁ Sat s
¥ ng"V -
|

oS gl ko oIS VT8 s
(Ol S5 )

By wiiteo (Hodlipn (il J25 (0SS g (o
VEY olo ol VY 1A

31st International Conference on Electrical Engineering

May 9-11/2023 —Tehran, Iran

WA e el VEY ole caiigoo ) Y aiionsy

Oyt ol&ils B,k 0ol ‘53151 Ls, S Comid (Gluwg
Oyl Cariog ol oBiils WS aedeze jiSo
oSyl i oils Ls u;l;e'fl e SO

ICEE-1376
GAN ool bl 1 (U oo S 50 oylil G0 — Sl pglie (ol 3l

2555 Gyl 5l b = Ggmge Dlols ool
Al G g oo ol8zils — oyl Canio g e oSzl
el (93099 O U (gm0 SlAl 9 oo (S 318 1 3 (S O ,81 (il 5L - ouS
© el 9 00l O3l 1 glai dicoj sy 9 o e gl ol b Ol i Jdo 4y o o)
o gy adboo 1) gyl Oldlae g cubaislls Wl SO plpea (Lo
Pl )38l S ) S Lpd &5 WSS (0 35 08 plode L Sg S0l p (ol
A &S o0 0l 1) (Sloj- e Cadgame b yig) (] Fudion (raared aiduwd pglio Wl i
S2W pleal Jdo 4 s ;0 g oyl ccunl S5 jloms 6B 0310 oSOl a5 Jos jo Jbls (o
30 OMSCho (| b ablio (gl ool Abls 295 o ySloe wiilgl od (g 590 alizko lalos o
FLoi— 50 g s (2lro Oledbl &S 1S 20 Slpiien 1) Sl 2 98 Cez sl S i oyl

39 o0 00wl Wgo BaSls p guad ddgi Sl 51 (g pas (yU o 4Ll o .005 o El 5l |,



A

1Y Y ) "
I N e 7
N

N\

p S
2
¥

oS gl ko oIS
(Ol S5 )

35 Gloim G pl 2z 4Ll 50090 polie (S (490 Sl ekl &) Conund suiT o (g U
oxe & 03N el S gt 9y S 5l Gloim G ez Jlaiol 2558 oA Gl
obodlistwl Uyl cdled S Yo S 5l (Sl Gledlbl £ 9i 90 pledl (gl 2 aled yo 9 pudn
@ AAAY 9 ZAY.A Jol 4 po cBday a5 ws g0 L 1y by ol (it T o128 gl ol

b o0 cwd Market-1501 g DUkeMTMC-relD gkeosls asgomo 59, w5



R

ﬁsxalwiﬁacmlé
(Ol S5 )

ICEE-1424

An Iterative Post-processing Method for Speech Source Separation in
Realistic Scenarios
* Iman Shahriari - Hossein Zeinali
Amirkabir University of Technology (Tehran Polytechnic) - Amirkabir
University of Technology (Tehran Polytechnic)

Abstract

The purpose of this paper is to design a speakerindependent Blind Source
Separation (BSS) system which aims to reduce the word error rate (WER) metric
on Persian speech data. The main idea behind this method is that it tries to
improve the quality of the output of any baseline separation system with the help
of an iterative model by removing the remained parts of the interferer speaker
from each source. For this purpose, we use embedded representations of the input
speech signals. In addition, our system benefits from a convergence metric that
aims to purify the output signals. To evaluate the proposed method, we have
collected a dataset that contains about one hour of real phone calls from landline
phones. Although most of the energy of some consonant phonemes appears in
highfrequency bins which are filtered in telephony speeches, our method can
handle this condition by properly removing the interference. Experimental results
based on different metrics have proved the effectiveness of the proposed method.
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Vision Transformer and Parallel Convolutional Neural Network for Speech
Emotion Recognition
* Saber Hashemi - Mohammad Asgari
IRIB University - IRIB University

Abstract

Vision Transformer (ViT) is a new approach for image processing tasks. The
vision transformer splits the image into patches and converts it into a sequence of
vectors. This sequence is suitable for the transformer structure. This paper uses
the ViT method for speech emotion recognition. Unlike ViT, which splits the
image into square patches, time frames are used as patches. In addition to using
the frame-based ViT to benefit from its ability to learn global features, a
convolutional neural network is also used. The convolutional neural network
extracts local features and focuses on the two-dimensional structure of the input.
Mel-Frequency Cepstral Coefficients extracted from audio files are used as inputs
for the proposed neural network. The proposed model is applied to the RAVDESS
dataset and 1s shown to achieve an unweighted accuracy of 79.2%.
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Improving CycleGAN-VC2 Voice Conversion by Learning MCD-Based
Evaluation and Optimization
* Majid Behda - Davood Gharavian
Shahid Beheshti University - Shahid Beheshti University

Abstract

Nowadays’ voice conversion (VC) systems that convert source speakers to target
speakers in a speech utterance have various applications, and improving their
quality is very important. One method that still has not attracted enough attention
for VC quality improvements is to concentrate on optimizing the discriminators
of a GAN-based VC System. In this paper, Cycle-GAN-VC2 is chosen as a
baseline to introduce and implement a Modified version of mel-scale human
hearingrelated objective evaluation metric, mel-Cepstral Distance (MMCD), to
help the discriminators to learn better to judge between real and fake data. We
developed and implemented our new metric MMCD between zero and one and
inversely proportional to the conventional MCD to use in discriminators’ loss
functions. In contrast to the traditional CycleGAN-VC2 whose discriminators
work as the classifiers for deciding which data is real and which is fake, here the
main goal is to force them to learn the MMCD metric behavior for their
judgments. This is done without any attention to the perceptual references and
measures like the MCD score that can be varied continuously from zero to one.
Experimental results show improvements in the quality of output speech in terms
of the MCD measure despite the training of our baseline VC system is based on
nonparallel data, and we don’t use any time-alignment tool in the training process.
So, in parallel VC systems, more improvements could be anticipated.
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VGG16-based Feature Fusion For Image Kyepoint Description
* Javid Norouzi - Alireza Liaghat - Mohammad Sadegh Helfroush - Habibollah
Danyali
Shiraz University of Technology - Shiraz University of Technology - Shiraz
University of Technology - Shiraz University of Technology

Abstract

The detection and description of feature points or keypoints is a crucial stage in
many complex computer vision tasks. Deep learning based methods are pushing
the envelope in a variety of fields. Deep learning based approaches for feature
point description can provide high-level abstract keypoint descriptors. The use of
pre-trained networks for purposes other than those for which they were developed
is an interesting area of research. To efficiently extract descriptors from the input
image, we employed a pre-trained network particularly built for classification
tasks. The proposed method is divided into two stages: keypoint detection and
description. A traditional detector is used in keypoint detection stage to locate the
image keypoints. A downscaled version of the input image is fed to the VGG16
network in keypoint description stage. The first five convolutional layers of
VGG16 are used for keypoint description. By sampling the extracted features at
the keypoint’s locations and concatenating the extracted features, a new
descriptor is generated. The size of the introduced descriptor is decreased by
using a sparse random projection. The evaluation results suggest that the proposed
descriptor is highly competitive with traditional descriptors and it outperforms
some of them. The extracted descriptors can be used for different domains of
images, by using task-specific pre-trained networks.
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The Conduction Mechanism in Micron-Thick ZnO Layers Grown on Si Substrates by
Spray Pyrolysis

* Mohsen Gharesi - Alireza Karimpour - Reza Razmand - Faramarz Hossein-Babaei

K. N. Toosi University of Technology - K. N. Toosi University of Technology - K. N. Toosi
University of Technology - K. N. Toosi University of Technology

Abstract— Metal oxide films play vital roles in the electronics industry. Most current electronic
devices are based on crystalline Si substrates, and metal oxide deposition on Si wafers can
result in Si-compatible useful electronic features. The oxide deposition technique determines
the functionality and production cost of such structures. Here, we report growing uniform
micron-thick nanostructured ZnO films on oxidized pSi substrates via the ultrasonic spray
pyrolysis technique. This method is vacuum-less and can be scaled up for large-area
depositions. Ohmic electrical contacts to the samples are made by the diffusion bonding of Ag
wire segments to the ZnO layers. The prepared devices withstand elevated temperatures and
harsh environments. The electrical characteristics of the samples are investigated by recording
their current-voltage characteristics at different temperatures and voltage sweeping
frequencies. The device conduction mechanism is described by the separate assessment of its
ohmic and space-charge-limited currents.
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Analysis and Simulation of the Formation and dimensions of Gate-Defined Double
Quantum Dots
* Mahya Mostafavi - Majid Shalchian
Amirkabir University of Technology - Amirkabir University of Technology

Abstract

In this article, the surface potential in the metaloxide-silicon structure caused by the applying
voltage to an array of electrodes is investigated. These patterned electrodes are two-
dimensionally placed on the gate oxide. Moreover, by solving Poisson’s equation and
considering the depletion approximation, the necessary conditions for the formation of two
quantum dots inside the two-dimensional electron gas are presented. The validation of the
analysis is done by comparing the simulation results with a reference structure. Finally, we
show that our method provides the possibility of calculating the threshold voltage for the
formation of quantum dots, as well as their exact dimensions and distance according to the
biases of the gate array.
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Rank-Based Adaptive Brooding in a Mimetic Coral Reefs Search for
Feature Selection
* Seyed Amirhossein Farjadi - Mohammad Reza Akbarzadeh Totonchi
Ferdowsi University of Mashhad - Ferdowsi University of Mashhad

Abstract

Feature selection (FS) is an essential preprocessing step in machine learning and
data mining. FS algorithms eliminate the irrelevant and redundant features from
a feature vector, thereby increasing the accuracy and robustness of the data
mining process while offering higher transparency and lower computation. Here,
we suggest using the coral reefs optimization algorithms combined with a beta-
hill climbing algorithm as part of a mimetic search strategy. The Coral Reefs is a
population-based global search technique that combines well with local search
techniques, as suggested here. However, such a combination is also
computationally expensive. They could also converge prematurely with few
iterations or insufficient population diversity. Accordingly, we propose here a
more efficient search in the problem space by transforming the brooding operator
into a function of the ranks of coral larvae. In this way, the chance of disturbing
a larva with a higher rank is reduced, and at the same time, the exploratory role
of larvae with a lower rank is used best. The performance of the proposed method
has been evaluated using three KNN, Decision Tree, and SVM classifiers on eight
UCI standard datasets using Precision, Recall and f1 score criteria. Results show
that the rank-based adaptive brooding approach is superior to the fixed brooding
approach in the highdimensional problem space.
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Connective Reconstruction-based Novelty Detection
* Seyyed Morteza Hashemi - Parvaneh Aliniya - Parvin Razzaghi
Institute for Advanced Studies in Basic Sciences - University of Nevada -
Institute for Advanced Studies in Basic Sciences

Abstract

Detection of out-of-distribution samples is one of the critical tasks for real-world
applications of computer vision. The advancement of deep learning has enabled
us to analyze realworld data which contain unexplained samples, accentuating the
need to detect out-of-distribution instances more than before. GAN-based
approaches have been widely used to address this problem due to their ability to
perform distribution fitting; however, they are accompanied by training instability
and mode collapse. We propose a simple yet efficient reconstructionbased method
that avoids adding complexities to compensate for the limitations of GAN models
while outperforming them. Unlike previous reconstruction-based works that only
utilize reconstruction error or generated samples, our proposed method
simultaneously incorporates both of them in the detection task. Our model, which
we call ”Connective Novelty Detection” has two subnetworks, an autoencoder,
and a binary classifier. The autoencoder learns the representation of the positive
class by reconstructing them. Then, the model creates negative and connected
positive examples using real and generated samples. Negative instances are
generated by manipulating the real data, so their distribution is close to the
positive class to achieve a more accurate boundary for the classifier. To boost the
robustness of the detection of reconstruction error, connected positive samples
are created by combining the real and generated samples. Finally, the binary
classifier is trained using connected positive and negative examples. We
demonstrate a considerable improvement in novelty detection over state-of-the-
art methods on MNIST and Caltech-256 datasets.
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ARDOD: Adaptive Radius Density-based Outlier Detection
* Farshad Rahmati - Reza Heydari Gharaei - Hossein Nezamabadi-pour
Shahid Bahonar University of Kerman - Shahid Bahonar University of Kerman
- Shahid Bahonar University of Kerman

Abstract

Researchers' attention to outlier detection has increased significantly in recent
years due to its applications in various research fields. This extraordinary
attention has led to the design of many detection methods, most of which are
based on distance or density. One of the most significant drawbacks of the
existing methods i1s parameter adjustment and the strong dependence of the final
result on this choice. Besides, each of these groups has inherent defects. Distance-
based methods are weak in working with clusters, including different local
densities. Density-based methods are weak in working with low-density patterns.
Moreover, most of the previous methods perform well only in detecting one type
of outliers (local, global, and a group of outliers). To overcome these problems,
we propose the adaptive radius density-based outlier detection (ARDOD)
method. First, ARDOD is a parameter-free algorithm where estimates the
required parameter according to the distribution of data in the feature space.
Second, ARDOD performs well in detecting all three types of outliers. The
superiority and effectiveness of ARDOD are demonstrated by conducting an
experimental study on several artificial and real-world datasets and comparing its
results with the results of five known methods, including LOF, ABOD, INS,
RDOS, and LGOD.
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Atrial Fibrillation (AF) Detection Using Deep Learning with GAN-based
Data Augmentation

* Amirhossein Akhoondkazemi - Arash Vashagh - Sayed Jalal Zahabi - Davood
Shafie
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Solving the inverse problem for EEG signals when learning a new motor task
using GRU neural network

* Milad Khosravi - Fariba Bahrami - Behzad Moshiri - Ahmad Kalhor
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Improving Spiking Neural Network Performance Using Astrocyte Feedback

for Farsi Digit Recognition
* Malihe Nazari - Fariba Bahrami - Mohammad Javad Yazdanpanah
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Higher-order semi-blind source separation approaches using Canonical
Polyadic (CP) decomposition
Mohammad Jalilpour Monesi - Sepideh Hajipour Sardouie

Sharif University of Technology- Sharif University of Technology

Abstract

Semi-blind source separation (SBSS) approaches are good alternatives to blind
source separation (BSS) approaches in applications in which prior knowledge is
available about the sources to be extracted. However, their usage has been limited
to two-dimensional data sets so far. Therefore, in case of high-dimensional data
sets, approaches such as canonical polyadic decomposition (CPD) have been
mostly used as a BSS method. The aim of this work is to address this problem by
proposing three novel high-dimensional semi-blind source separation methods in
the CPD framework. To this end, our first proposed method termed semi-blind
alternative least squares (SBALYS) is an extension of alternative least squares
(ALS), which uses prior knowledge in the separation process. Next, we propose
two different versions of the denoising source separation (DSS) framework that
can work in a multi-dimensional regime; higher order DSS (HODSS) that extracts
sources one by one, and an extension of it termed parallel HODSS (PHODSS)
which extracts all the sources simultaneously. We have used both synthesized and
real data to evaluate our proposed methods against conventional ALS and DSS
methods. Results show that our proposed methods outperform the ALS and DSS
methods. More specifically, PHODSS has the best performance among all the

considered methods
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Atrial Fibrillation (AF) Detection Using Deep Learning with GAN-based
Data Augmentation
Amirhossein Akhoondkazemi - Arash Vashagh - Sayed Jalal Zahabi - Davood
Shafie
Isfahan University of Technology- Isfahan University of Technology

Abstract
Atrial Fibrillation (AF) is the most common cardiac arrhythmia that may lead to
stroke and heart failure and because of this, a lot of research has gone into
detecting AF from the electrocardiogram (ECG) signal. In this paper, we propose
an AF detection pipeline, which first transforms the ECG data into an informative
2-D image by the aid Poincare recurrence plot, “ and then addresses the imbalance
of the data by augmenting AF samples using a form of generative adversarial
network (GAN). The augmented dataset is then used within the training set to
train a 5-layer convolutional neural network (CNN) as a classifier. The
performance of the proposed classifier is finally evaluated based on a 4-fold
cross-validation scheme. The performance metrics suggest that the proposed

method provides acceptable sensitivity and specificity.
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Solving the inverse problem for EEG signals when learning a new motor
task using GRU neural network
Milad Khosravi - Fariba Bahrami - Behzad Moshiri - Ahmad Kalhor
University of Tehran- University of Tehran- University of Tehran- University of
Tehran

Abstract

Electroencephalogram (EEG) is a noninvasive technique for recording brain
neural activities. It has a poor spatial resolution compared to its temporal
resolution. However, the inverse problem has to be solved to find neural sources
of brain activity. In recent years artificial neural networks have been increasingly
used for solving EEG inverse problem. In these methods, source reconstruction
Is mostly done sample by sample, while the neural sources are highly
interconnected. To consider the temporal dependencies, in this research, a neural
network structure based on GRU is presented, which has a low computational
cost and is resistant to noise. In this novel structure, GRU networks can extract
spatial and temporal information from EEG signals. Also, we employ an
encoderdecoder structure which learns a latent-space representation to denoise
data. Using simulated data, it has been shown that the presented method performs
better than the classical methods on several defined criteria, such as AUC, MLE,
and nMSE. Then the trained model was used to solve the inverse problem for real
EEG data collected during a new motor task while drawing some shapes with the

dominant leg.
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Improving Spiking Neural Network Performance Using Astrocyte
Feedback for Farsi Digit Recognition
Malihe Nazari - Fariba Bahrami - Mohammad Javad Yazdanpanah
University of Tehran- University of Tehran- University of Tehran

Abstract

The third generation of neural networks is called spiking neural networks.
Spiking neural networks can not only answer all the problems that can be solved
by common neural networks, they can also be computationally more powerful
than them. Also, these networks are closer to the biological reality of neurons.
According to these reasons, spiking neural networks have received much
attention in recent years. In addition to neurons, other elements are also used in
spiking neural networks, whose connection with neurons has been proven
biologically. These elements are called astrocytes. In this study, we have used
astrocyte local feedback in a spiking neural network to improve the accuracy of
the network in a digit recognition process. To reach this goal, we use the network
proposed by Diehl et al in 2015, then we added astrocyte local feedback to this
network. We run the network in both states. The classification accuracy of the
network in the absence of astrocytes was 88.48% on Farsi handwritten digits.
After adding astrocyte local feedback, it is observed that astrocytes control the
activity of neurons and modified the weight of connections based on neuron
activity. In this state classification accuracy reached 90.26%. The idea was to
create a neural network for learning, where, inspired by the physiological role of
astrocytes at the tripartite synapse improves the performance of the neural
network and we demonstrate that systems that include neurons and astrocytes

perform better than systems incorporating only neurons.
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Proposed Small Signal Dynamic Model for a Grid-Connected Battery
Storage System
* Zahra Moradi Shahrbabak
Sirjan University of Technology

Abstract

This paper presents a new small-signal dynamic model for a grid-connected
battery storage system (BES). This model, which is based on the equivalent
circuit of the battery bank and dc/ac converter, is a helpful tool for the stability
analysis of the power system. In this model, the On-Off status of converter
switches is controlled by deviation of the frequency of the ac grid. To determine
the dynamic model of BES, first, we linearized the equation of the battery bank,
dc/ac converter, and its controller around a stable operating point. Then by
augmenting these equations, we determine the small signal model of the BES. To
investigate the accuracy of our proposed model, we investigate a typical study
system consisting of BES and a synchronous generator. We calculate the
eigenvalues of this system for different penetration levels of BES. Then this
system is studied with time domain simulation software. This paper shows that
the results of eigenvalue analysis and time domain simulations were consistent.
This similarity indicates the correctness of the presented model.
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Dynamic State Estimation of Power System Using Gauss-Seidel Cubature
Kalman Filter
Atiyeh Keshavarz-Mohammadiyan
Niroo Research Institute (NRI)

Abstract

Real-time Dynamic State Estimation (DSE) is one of the most important
applications of Wide Area Measurement System (WAMS) and plays a critical role
in power system reliability. DSE gathers data from Phasor Measurement Units
(PMU) into the Phasor Data Concentrator (PDC) and estimates the state variables
of the generators. Due to strong nonlinearity of power system dynamic model, a
nonlinear state estimator is required to capture system dynamics, effectively.
However, the existing nonlinear estimators such as Particle Filter (PF) and
Cubature Kalman Filter (CKF) may fail at real-time DSE of power systems, since
they have high computational complexity. To reduce computational time of state
estimation and preserve estimation performance, a nonlinear power system state
estimator 1s developed based on Gauss-Seidel CKF (GSCKF) in this paper.
Performance of the proposed method is evaluated using the standard IEEE 68-
bus system with PMUs.
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Superimposed Channel Estimation in OTFS Modulation Using

Compressive Sensing
Omid Abbassi Aghda - Mohammad Javad Omidi - Hamid Saeedi-sourck
Isfahan University of Technology — Yazd University
Orthogonal time frequency space (OTFS) technique is a two dimensional
modulation method that multiplexes information symbols in the delay-Doppler
(DD) domain. OTFS combats high Doppler shift existing in high speed wireless
communication. However, conventional channel estimation in OTFS suffers from
high pilot overhead because guard symbols occupy a significant part of the DD
domain grids. In this paper, a superimposed channel estimation is proposed which
can completely estimate channel parameters without considering pilot overhead
and performance degradation. As the channel state information (CSI) in the DD
domain is sparse, a sparse recovery algorithm orthogonal matching pursuit
(OMP) is used. Besides, our proposed method does not suffer from high peak to
average power ratio (PAPR). To detect information symbols, a message passing
(MP) detector, which exploits the sparsity of DD channel representation, is
employed.

-
-
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Reinforcement Learning based Joint Resource Allocation and User
Fairness Optimization in mmWave-NOMA HetNets
Sima Sobhi-Givi - Mahdi Nouri - Mahrokh G. Shayesteh - Hashem Kalbkhani -
Zhiguo Ding
Urmia University - Sharif university of technology - Urmia University - Urmia
University of technology - The University of Manchester

Abstract

In this paper, we propose heterogeneous network (HetNet) with mmWave and
hybrid non-orthogonal multiple access (NOMA) and orthogonal multiple access
(OMA) transmission, where uplink (UL) of macrocell users (MCUs) and
downlink (DL) of small cell users (SCUs) share the same resource block (RB) to
increase the network capacity. Also, an imperfect successive interference
cancelation (I-SIC) decoding is considered due to hardware impairment of the
real-world NOMA systems. We formulate the problem of joint power and
resource block (RB) allocation to maximize rate-fairness and sum-rate by
considering minimum quality of service (QoS) requirements. Reinforcement
learning (RL) named Q-learning (QL) and deep Q-learning network (DQN)
algorithms are employed to solve these problems. The results indicate that the
proposed QL and DQN algorithms increase the fairness and sum-rate while low
number of iterations is required.
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Active and Passive Beamforming for Secure Wireless Communication via
Star-RIS under imperfect CSI
Seyedeh Reyhane Shahcheragh - Kamal Mohamed-pour
K.N Toosi University of Technology - K.N Toosi University of Technology

Abstract
In this work, we propose a beamforming design for secure wireless
communication via Simultaneous transmission and reflection reconfigurable
intelligent surface (Star RIS). We consider a practical scenario with imperfect
channel state information of an eavesdropper. We maximize the sum rate (SR) of
legitimate users by jointly optimizing active and passive beamforming under the
maximum tolerable rate leakage of the eavesdropper and power consumption
constraint of the AP. The optimization problem is non-convex and solved with the
assistance of the path-following technique, S-procedure and general sign
definiteness to approximate the non-convex part and semi infinite inequalities and
finally, the penalty concaveconvex procedure (PCCP) is implemented.
Simulation results show the superiority of Star-RIS over conventional RIS and
higher performance with lower channel estimation error.
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Single- and Multi-Hop BERT Question Classifier for Open-Domain
Question Answering (SIMQC)
Faeze Zakaryapour Sayyad - Mahdi Bohlouli
Institute for Advanced Studies in Basic Sciences (IASBS) - Institute for
Advanced Studies in Basic Sciences (IASBS)
Abstract
Multi-hop Question Answering has recently received particular attention in
research and practice, especially in the context of conversational systems and
answering complex questions. Various architectures have been proposed to
answer these complex multi-hop questions. However, in real-world scenarios, a
conversational system should answer both simple (single-hop) and complex
(multi-hop) questions. In this work, we propose an efficient BERT question
classifier that supports retrievers in the question-answering systems to process
single- and multihop questions. We also released a mixed dataset consisting of
both single- and multi-hop questions. We show that utilizing our classifier inside
the QA system can improve these systems’ accuracy and enable them to answer
both kinds of questions considering their complexity.
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A Hybrid Computer-aided Diagnosis System For Central Obesity
Screening In A Large Sample Of Iranian Children and Adolescents
* Amirhossein Koochekian - Morteza Farahi - Hamid Reza Sadr manouchehri
Naeini - Mohammad Reza Mohebian - Hamid Reza Marateb - Marjan
Mansourian - Roya Kelishadi
Isfahan University of Medical Sciences - Tehran University of Medical Sciences
- Islamic Azad University - University of Saskatchewan - University of Isfahan
- Isfahan University of Medical Sciences - Isfahan University of Medical
Sciences

Abstract
Central obesity 1s the basis of metabolic syndrome, which may lead to type 2
diabetes and cardiovascular disease. Its screening is critical in childhood to
prevent such problems in adulthood. We presented a computer-aided diagnosis
system to classify children and adolescents into obese and non-obese groups
based on input features obtained from the subject's nutritional behavior, physical
activity, genetics, socioeconomic status, and family history of diseases (the
CASPIAN 1V study). A total of 13,386 subjects (49% female) with a central
obesity prevalence of 19% participated. The categorical features were converted
to interval features using the Logit function, and the XGBoost classifier with grid
search was then used. Other linear and nonlinear classifiers were also used for
comparison. Some selected features were family history of hypertension, weight
at birth, number of close friends, breakfast, and screen time categories. The
proposed screening system showed a high association between predicted and
observed class labels (Matthews correlation coefficient =0.76), excellent
balanced diagnosis accuracy (AU-ROC =0.90), and excellent class labeling
agreement rate (Kappa=0.75) using 4- fold cross-validation. It is thus a
promising screening tool. Moreover, it significantly outperformed the other tested
classifiers (adj. P-value
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MAD-TI: Meta-path Aggregated-Graph Attention Network for Drug
Target Interaction Prediction
Reza Shami Tanha - Maryam Sadighian - Arash Zabihian - Mohsen Hooshmand
- Mohsen Afsharchi
Institute for Advanced Studies in Basic Sciences (IASBS) - Institute for
Advanced Studies in Basic Sciences (IASBS) - University of Tehran - Institute
for Advanced Studies in Basic Sciences (IASBS) - University of Zanjan

Abstract

Computational identification of unknown drugtarget interactions (DTI) is crucial
in locating new drug treatments for proteins, viruses, and diseases. This work
proposes MAD-TI a meta-path-based, GAT-oriented method to predict DTIs. Our
proposed method uses a heterogeneous graph of drugs, targets, diseases, and side
effects as the input graph. Then, it applies two graph attention networks to
generate the embeddings of drugs and targets. Using the embeddings, it predicts
the unknown DTIs. The results show that MAD-TI outperforms the state-of-the-

art methods.
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A Novel Model for Student's Mental Health Monitoring Based on Hard and
Soft Data Fusion
Mohammad Fatahi - Masoud Alizadeh - Behzad Moshiri
University of Tehran - University of Tehran - University of Tehran

Abstract

The importance of monitoring mental health has expanded in recent years. To
promote the well-being of society, it is necessary to comprehend human behavior
and monitor mental health. Even though existing studies provide a method for
detecting mental illness, they are difficult to use for early diagnosis. In addition,
the growing number of mental health problems among students has resulted in a
range of societal challenges. Therefore, the objective of this study is to present a
model for recognizing mental health illnesses in students by combining both soft
and hard data sources. In previous studies, both types of data have been treated
as separate entities in monitoring health status. In this study, we utilized a CNN-
LSTM network for speech emotion recognition in the hard data flow to determine
the probability of depression among students. In addition, the Dempster-Shafer
theory was employed in the soft data stream to model psychologists' opinions.
Finally, the results from both hard and soft data were combined to reach a final

diagnosis.
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A modified Dempster Shafer approach to classification in surgical skill

assessment

Arash Iranfar - Mohammad Soleymannejad - Behzad Moshiri - Hamid D.
Taghirad
University of Tehran - University of Tehran - University of Tehran - K. N.
Toosi University of Technology

Abstract

Acrtificial intelligence systems are usually implemented either using machine
learning or expert systems. Machine learning methods are usually more accurate
and applicable to a broader range of applications. Expert systems, on the other
hand, require much less data for training and generate more comprehensible
results. These characteristics are typically desired in the fields of surgery and
medicine because there isn’t much data available. In order to give a machine’s
decisions a deeper level of semantics, it is also advantageous to incorporate a
doctor’s expertise into it. Furthermore, it is safer to understand the reasoning
behind a machine’s choices. In this paper, a Dempster-Shafer Theory (DST)
based expert system is suggested for the task of surgical training skill assessment.
An interval-based probabilistic feature analysis was applied to the data to assign
values to the mass functions. Zhang’s rule of combination was applied to handle
the conflicting evidence in the prediction phase. The performance of the proposed
method was compared to another DST classifier, SVM, and XGBoost. Our
method outperforms SVM and other DST classifiers, but it is not as precise as
XGBoost. By reducing the size of the dataset, the added benefit of using an expert
system as opposed to a machine learning method was explored further. The
performance of the suggested method is not adversely affected by the size of the

dataset, whereas the XGBoost classifier is.
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Proposing an indirect distributed approach to apply SSSEP vibrational
stimulation
* SAHAR SADEGHI - Ali Maleki
Semnan University - Semnan University

Abstract

Steady-state somatosensory evoked potential (SSSEP) is one of the brain-
computer interface (BCI) signals, which is often used in a two-class BCI system.
One of the shortcomings of SSSEP-based BCI systems is low accuracy.
Achieving high accuracy requires stimulating more mechanical skin receptors.
Due to the small dimensions of vibration motors, this is not possible to stimulate
several fingers simultaneously. The goal of this paper is to present a new stimulus
pattern for effective vibrational stimulation. The stimulus system consists of a
cylindrical vibration motor and sponge equipment for applying stimulation. In the
proposed stimulus pattern, simultaneous stimulation of several fingers was
introduced using the distributed stimulation approach while using the indirect
vibration transfer caused by the sponge. Results were reported for different time
window lengths. The proposed method achieved the canonical correlation
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analysis (CCA) classification accuracy of 88%. It improved the accuracy by 13%
compared with the skin direct stimulation approach from the motor surface.
Distributed indirect stimulation produced a stronger response by stimulating
more fingers while taking advantage of the lateral stimulation caused by the
sponge. The proposed method is suitable for two-class SSSEP-based BCI systems

individually or in combination with other signals in a hybrid BCI system.
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Towards Blockchain-based Remote Management Systems for Patients with
Movement Disorders
Behnaz Behara - Mehdi Delrobaei
K. N. Toosi University of Technology - K. N. Toosi University of Technology

Abstract

Secure storage and sharing of patients’ medical data over the Internet are part of
the challenges for emerging healthcare systems. The use of blockchain
technology in medical Internet of things systems can be considered a safe and
novel solution to overcome such challenges. Patients with movement disorders
require multi-disciplinary management and must be continuously receive medical
care by a specialist. Due to the increasing costs of face-to-face treatment,
especially during the pandemic, patients would highly benefit from remote
monitoring and management. The proposed work presents a model for
blockchain-based remote management systems for patients with movement
disorders, especially those with Parkinson’s disease. The model ensures a high

level of integrity and decreases the security risks of medical data sharing.
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Non-pharmacological interventions for Covid-19 new variants with
fractional order fuzzy type-2 PID
Hadi Delavari - Amir Veisi - Maryam Ranjbaran
Hamedan University of Technology - Hamedan University of Technology -
Hamedan University of Technology

Abstract

Covid-19 disease has become a major challenge due to its high rate of
transmission. All nations on earth were quickly infected by the virus. Recently, a
novel viral variety with a substantially higher rate of transmission has been
discovered. Vaccines and effective treatments are currently being developed and
distributed, but in many nations, non-pharmacological interventions remain a
crucial and basic tactic. One of the most- vital global measures now involve
concentrating on nonpharmacological means of stopping and reducing the
transmission of the virus. In this paper, a new fractional order model of COVID-
19 is utilized. The parameters in all variants of COVID-19 have uncertainty, so a
novel robust TakagiSugeno (T-S) fuzzy type-2 fractional PID controller as a
nonpharmacological intervention (NP1) is proposed to limit the disease outbreak
In society in the presence of new variants high rate of transmission. The proposed
fractional controller has advantages such as robustness against new variants of

Covid-19 with higher rate of transmission and, simplicity in design.
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