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Field Effect Phototransistor Based on Thin Film Ag2S Nanocrystals
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Silver sulfide as a direct bandgap semiconductor is a promising
candidate for fabrication of photodetectors. Although several
photodetectors have been reported based on silver sulfide, it has not
been used to fabricate a phototransistor device so far. In this paper,
fabrication and characterization of a solution-processed field-effect
transistor based on Ag2S channel is reported. Ag2S nanocrystals
(NCs) were synthesized by a facile method and deposited on a back-
gate silicon electrode by spin-coating method. Ag2S NCs channel was
shown n-type behaviour and the photoresponse was investigated by
mean of a 750 nm wavelength optical source. The fabricated device
showed excellent photo responsivity (more than 1 A/W) and high
spelcific detectivity (more than 1012).
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Selenium Doped Hafnium Disulfide Alloy for Visible Photodetection
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This study provides a comprehensive analysis of the impact of doping
with Selenium atoms on the electronic and optical properties of 1T-
HfS2, by using first principle calculations. Results indicate that HfS2
monolayer show its first absorption peak in the visible range of
electromagnetic spectrum. It is shown that the absorption peak shifts
can be tuned by the addition of Se dopants to intrinsic HfS2
monolayer. This renders this material as a potential candidate for
novel optoelectronic applications in a wide portion of visible range.
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Shielding factor enhancement method for Bi-stage active shield in
SQUID-based Magnetocardiography system
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We proposed a simple method to enhance shielding factor of our
previously proposed bi-stage active shield system employed in a
SQUID-based magnetocardiography system. The additional proposed
design is optimized for canceling the power-line magnetic
interference field to provide a calmer magnetic environment for the
bi-stage active shield. A 50 Hz cancellation coil is place around the bi-
stage shielding system which includes inner and outer coils designed
for compensating low-frequency (0-0.1Hz) and high-frequency (0.1-
100Hz) environmental magnetic noise, respectively. In this
configuration a SQUID magnetometer is located at the center of
these coils. Considering that the power-line interference is far-field,
a coil-based sensor was placed on top of the liquid nitrogen Dewar
which contains the SQUID magnetometer. The coil-based sensor is
aligned with the SQUID sensing washer area vertically. Using
optimized controlling circuits, the sensor measures the power-line
magnetic interference field and feeds the measured signal to the 50
Hz cancellation coil. Although this configuration is optimized to
reduce the power-line interferences, it also causes lower magnetic
noise level at low-frequency range which is interpreted to be caused
by decreasing flux trapping probability in the SQUID magnetometer.
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The de‘signed 50Hz cancellation system has shielding factors of about
23 dB at 50Hz and 19 dB at 1Hz.
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Si/Si02/Ag optical sensor
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Self-powered photo-detectors are of considerable interest in the
internet of things and other domestic and industrial areas. Metal-
semiconductor Schottky junctions have been widely applied as simple
photo-detector, but high state density at the interface due to the
interface imperfections and dangling bonds diminish the
performance of these photo-detectors. The solution of this problem
is attempted by introducing a thin film insulator oxide layer between
the metal and silicon which is usually the utilized semiconductor.
Quality and thickness of this layer is the essential design and
fabrication parameter. Silicon dioxide, thermally grown on silicon
wafers and chips, is the most widely utilized insulator in silicon-
technology. Here, we report using different thermal oxidation
conditions for growing oxides of different thickness for the
determination of the effect of oxide layer in the light detection
sensitivity of Ag/n-type silicon/Al structure. Current-voltage
characteristics, open-circuit voltage, and short circuit current are
measured for different structures. The optimum oxidation condition
is established to be 4 h at 900 °C in humid conditions. The open circuit
device generates 110 mV when illuminated with white light at ~ 0.5
mW/mm?2 intensity.
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Optimal Design of a Synchronous Reluctance Motor Using
BioGeography-Based Optimization
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High torque density is a demanding criterion in electrical machines.
Machines with permanent magnet (PM) in their structure possess
this feature inherently. On the other hand, in the motors with no PM
material, torque density is a source of concern for machine designers.
So, the optimization methods should be used in the design process to
achieve the best performance in terms of torque density.
Biogeography-based optimization (BBO) is a relatively new algorithm
with good convergence in the least time. In this paper, the structure
of a synchronous reluctance (SyncRel) motor with no PM material is
optimized using the BBO method. Presentation of the mathematical
relations and basics of BBO is conducted. BBO algorithm settings and
the parts of the optimization problem are also introduced. ANSYS
MAXWELL simulates the structure of the optimized machine. Then,
the optimized and initial designs are compared, and the results show
that the optimized motor improves the torque density by 10%. BBO
also keeps the value of torque ripple under 20% that is an acceptable
value in terms of machine performance. To evaluate the performance
of the BBO, the last part of the paper presents the convergence rate
and the iteration table of the BBO.
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A Novel PM-Assisted Linear Switched Reluctance Motor
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This paper aims to introduce a permanent magnet assisted modular
and crooked-tooth translator linear switched reluctance motor (PM-
MCTLSRM) for long propulsion applications. First, the motor
structure as well as its operating principle are studied. Then, to show
how the embedded PMs improve the air-gap flux density, a brief
magnetic circuit model (MCM) of the proposed motor is represented.
Third, 2D and 3D finite element method (FEM) are employed to
precisely investigate PM-MCTLSRM's performance. The simulation
outcomes indicate the outperformance of the proposed motor
compared to the motor with no PMs.
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Design Comparison of BLDC and SR Motor Drives for Range Hood
Applications
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This paper presents a comparative study of the brushless DC and
switched reluctance motor drives that are suitable for range hood
applications. The objective is to assists engineers in designing new
motor drives for home appliances. Summary of principle and optimal
design procedure of these motor drives are provided in this paper.
Since, home appliances have competitive markets, total cost is
playing an important role in their sales. Hence, selecting proper
motor drives structures in terms of price and efficient operation is
crucial. A comprehensive electromagnetic comparison is discussed to
validate motor drives operations. Moreover, a cost comparison is
performed to determine a benchmark for engineers to start design
and manufacture process.
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Multi-Machine Traction Drive Based on Parallel Connected
Synchronous Machines
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This paper investigates both the system topology and the control
strategy of a new multi-machine traction drive for rail vehicle traction
bogies. The drive topology is comprised of two pairs of dual paralleled
permanent magnet synchronous machines (PMSMs), each linked to
a bogie wheelset through a planetary gearset. A pair of these
gearsets, which act as an electronically controlled differential
mechanism, removes the speed difference of paralleled propulsive
PMSMs, through two paralleled auxiliary PMSMs. Then, a new
cascaded sliding mode speed control is suggested to generate the
reference currents for each shared converter feeding a set of
paralleled PMSMs. The proposed controller is based on a reaching
law with a reduced chattering approach, on their control signals,
while its tracking performance remains satisfactory. Through these
suggestions, the drive transient response can be improved during
critical situations, especially during regenerative braking and under
low adhesion conditions. The performance of proposed multi-
machine traction drive and its controller are evaluated by simulations
and verified by experiments.
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Study of Multiple Teeth Linear Switched and Hybrid Reluctance
Motors
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The main contribution of this paper is to propose two multiple teeth
linear hybrid reluctance motors (MT-LHRMs), the permanent
magnets of which are placed between the teeth of the adjacent
modules of translator. The first MT-LHRM has translator yoke, in
which the flux lines of PMs traverse a long path, while, in the second
topology the flux lines of the PMs have a shorter path. To
demonstrated the improved performance, the two novel topologies
are introduced and the working principles are discussed. The two
motors are simulated using two-dimensional finite element analysis
(FEA) software, and the results are provided in terms of flux lines,
magnetic flux density distributions, flux linkage, and static thrust. It is
evident from the results that the PMs contribute to enhance the
average thrust under different excitation currents by up to 100%
compared to the PMless structures.
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Analysis of an E-core Permanent Magnet Switched Reluctance
Motor
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Switched reluctance motors (SRMs) are popular motors for industrial
applications thanks to their robustness. However, they offer low
torque. The main objective of this article is to apply permanent
magnets (PMs) in the structure of SRMs to enhance their torque. To
this end, a new PM-SRM is analyzed. First, the topology is introduced
and its working principle is delineated. Three-dimensional finite
element method (FEM) is employed to extract the results including
flux densities, flux linkage, and torque. It is proved based on the
simulations that the proposed PM-SRM offers higher torque than the
original topology. Due to the presence of the PMs, the introduced
PM-SRM has lower flux linkage and saturation level than the SRM
under all excitation currents. Moreover, the new motor has a very
low cogging torque, which is another advantage for this motor.
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Design and simulation of an interleaved soft-switched CW-VM based
boost converter for high power and high voltage applications
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A voltage-multiplier based dc-dc converter for high power and high
voltage applications is proposed, here. The proposed topology
consists of two similar legs which have been combined together
through an interleaved structure. Moreover, all four power switches
of the converter operate under ZVS condition, owing to additional
active clamp units. The (120-320) V to 1 kV, 50-1300 W proposed
converter can provide various required voltages and gains for PV-
based converters.
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Open Circuit Fault Detection and Diagnosis for Seven-Level Hybrid
Active Neutral Point Clamped (ANPC) Multilevel Inverter
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In the recent decade, active neutral point clamped (ANPC) multilevel
inverters have achieved remarkable attention in medium voltage
motor drives. Several active switches in a multilevel converter
augment the switch fault probability. A switch failure leads to
malfunctioning of the whole system and needs to be diagnosed as
fast as possible. In this paper, an open-circuit (OC) fault diagnosis
method is suggested for a 7-level hybrid active neutral point clamped
(7L-ANPC) multilevel inverter for the first time. The fault occurrence
is identified based on the magnitude of output current and
discrepancies between the measured output voltage and its desired
value. In this regard, some up-counters are defined in the diagnosis
scheme where each inconsistency leads to a change in the value of a
specific up-counter. Therefore, by examination of the up-counters
outputs, the faulty switch can be identified. The suggested method
does not utilize any extra sensors, and the existing sensors on the
load side are adequate to guarantee the proper functioning of the
proposed fault diagnosis method. Moreover, the performance and
effectiveness of the proposed detection method are investigated
through the simulation in the MATLAB/Simulink environment.
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Design and Application of a Five-Level Cross-Switched Inverter in
Low-Voltage Distribution System Voltage Compensation
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the voltage variations in weak low-voltage distribution systems are a
common practice as these systems are prone to faults and other
events. In order to compensate for the voltage variations in such
systems, one popular solution is to use power-electronic based series
voltage compensation devices, such as the dynamic voltage restorer
(DVR). A five-level cross-switched multilevel inverter (5LCSMLI) based
DVR is presented in this paper. The lower AC filter requirement is
achieved as a result of using the multilevel inverter. Also, the
proposed DVR uses lower number of power-electronic switches
compared to the conventional symmetric cascaded H-bridge (CHB)
multilevel inverter-based DVR. Simulation studies are carried out to
evaluate the performance of the 5LCSMLI-based DVR.
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Introducing a New Phase Realization Technique for Implementation
of Broadband Reflectarray Antenna

Gomge hbasdw - ES g JB) dgeme
University of Graz -l ; o5sils

—oaSz

This paper proposes a new phase realization technique that
minimizes the adverse effects of frequency dispersion in wideband
reflectarray antennas by finding the optimum element arrangement
on the antenna aperture. The excellence of this technique in
comparison with its counterparts is to decrease the dependency of
wideband reflectarray design to the element phase behavior. In order
to prove the effectiveness of the presented technique, a single layer
reflectarray antenna compromising of square patches loaded with
split rings is fabricated and tested. Experimental results demonstrate
1.5dB gain bandwidth of about 28% covering 12-16GHz frequency
band. Its Side Lobe Level (SLL) is also less than -17dB (&lIt;-13.5dB for
uniform excitation arrays). Such a design technique is applicable for
approximately all reflectarray elements and relieves the designer
from complex multilayer structures.
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The fifth generation (5G) of the mobile communication should
provide a faster latency rate, wider Bandwidth (BW), and higher Gain
(G) in comparison with older systems, (e.g. fourth generation (4G)).
For 5G applications, the millimeter wave (MMW) antennas seem to
be a suitable choice due to their small size. Owing to a large number
of design parameters, designing an optimum antenna that can satisfy
the 5G conditions is a very challenging task. In the meanwhile, using
machine learning (ML) approaches to find the optimum design is an
appropriate solution. Surrogate-based optimization (SBO) can handle
the high computational cost of ML approaches, especially when the
number of design parameters is large. The microstrip Yagi-Uda
antennas play an important role in 5G communication systems due
to their high BW and directive G.
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In this paper, we show that the digital code bits used in the time-
coded modulation arrays can be interpreted as vector elements, and
with this new interpretation, a better understanding of the
relationship between the codes and the amplitude/phase of the
generated harmonic signals is obtained. Using such interpretation,
we show that one can easily perform the beam steering in a TMA by
electronically shifting the bits of a proper code. Through full-wave
simulations, we demonstrate the beam steering of a TMA without the
use of any phase shifter, and only by shifting the digital code bits. The
proposed interpretation can play an important role in reducing the
complexity of the optimal code selection in controlling of TMAs.
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A gait history image (GHI) is a spatial template that accumulates
regions of motion into a single image in which moving pixels are
brighter than others. A new descriptor named Time-sliced averaged
gradient boundary magnitude (TAGBM) is also designed to show the
time variations of motion. In the proposed method, each video is split
into N and M groups of consecutive frames, and the GHI and TAGBM
are computed for each group, resulting spatial and temporal
templates. Transfer learning with the fine-tuning technique has been
used for classifying these templates. This proposed method achieves
the recognition accuracies of 96.5% and 92.7% for KTH and UCF Sport
action datasets, respectively. Also it is compared with state-of-the-
art approaches and the results demonstrate that the proposed
method has the best efficiency.
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Contextual feature extraction is studied for polarimetric synthetic
aperture radar (PolSAR) image classification in this work. The
contextual locality preserving projection (CLPP) method is proposed
for generation of contextual feature cubes using limited training
samples. The local information in neighborhood regions is used to
extend the training set by including the spatial information. Then, a
supervised transform is applied to the polarimetric-contextual
feature cube to reduce data dimensionality while preserves the local
structures and settles the samples belonging to the same class close
together. The classification results on two real L-band PolISAR data
from AIRSAR show superior performance of CLPP for PoISAR
classification in small sample size situations.
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So far, many methods have been developed to fuse the spectral and
spatial features for hyperspectral image processing. There are several
approaches for HS image classification. But, the best approch is using
spectral features and spatial features simultaneously. So, one of the
challenges for researchers is fusing spectral and spatial features.
Local Binary Graph (LBG) is one of the efficient techniques among
them. An improved version of LBG is proposed in this paper, which
involves the class label for feature extraction to minimize within class
similarity. The proposed method considers three constraints for
selection of the nearest spectral-spatial neighbors and sharing
between them. The constraints include the minimum distance of the
spectral features vector, minimum distance of the spatial features
vector and belonging to the same class. So, the proposed method can
fuse the spectral and spatial features with increasing the class
discrimination ability. The experiments show that the proposed
method improves the overall classification accuracy on Pavia
University and Indian pines data sets more than 20% and 5%,
respectively.
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Design and characteristics of an ultra-high quality factor (Q) and
sensitivity photonic crystal (PhC) Fano sensor is presented. By
engineering of Fano cavity within a typical Fano structure, the light
modes penetrated into the lower index region of the Fano cavity and
the sensitivity as well as quality factor is increased. The transmission
spectrum of the presented sensor is calculated by FDTD simulation
and the theoretical model of the structure is investigated. A
sensitivity of 528 nm/RIU and quality factor of 7x [10] 78 have been
demonstrated. To the best of our knowledge, this is the first device
that shows high sensitivity and ultra-high Q simultaneously.
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In this paper, we investigate the effect of the partial transmission
element (PTE) on the output power dynamics of Fano laser. It is
shown that by placing a PTE and adjusting its radius, it is possible to
achieve very high output power,without increasing the laser bias
current.
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In this paper, a plasmonic absorber with three dimensional (3D)
double triangle-shaped (DT) nanoparticles is proposed and analysis.
The absorbance value and bandwidth of the output spectrum in
designed plasmonic absorber are 100% and 145nm, respectively. Size
of the nanoparticles is investigated to optimize and tune the
absorbance spectrum. The output spectra are stable for the wide
incident angle in the range of 0°-40°. Therefore, the designed
plasmonic absorber shows wide-angle absorption which is a key
factor in designing of absorbers. This perfect absorber can also be
used as sensors and filters due to its good characteristics such as
broadband optical response, working in wide range of incident
angles, and more significantly, nanoscale footprint of 300nm x
200nm x 40nm
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In this paper, an all-optical plasmonic switch based on the metal-
insulator-metal (MIM) waveguide configuration is proposed. The
structure uses a Kerr-type nonlinear material (Au:Si02 Composite)
and Fano resonance to achieve all-optical switching. It is shown that
adding two stubs to a MIM waveguide creates a Fano resonance
which can be used for switching applications. A pump signal is used
for this purpose. The two dimensional finite difference time domain
(FDTD) method is employed to numerically simulate the proposed
switch. In order to verify the FDTD simulation results, the basic MIM
structure is also analyzed using the scattering matrix theory and a
transfer matrix combination. The proposed all-optical switch has
many advantages such as its compact size, lower pump intensity
(which is equal to 106 mW/EIm2), and a fast switching time.
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We propose and numerically investigate an optically-controlled
terahertz (THz) modulator based on photocarrier generation in GaAs,
incorporated with photonic crystal cavity-waveguide coupling
structure. Here, we demonstrate the intensity of THz traveling-wave
can be tuned by varying the conductivity of the GaAs through an
infrared optical pumping. This modulator benefits from strong
interaction between THz wave and photoconductive material for
achieving deep modulation with GHz modulation rate even with low
pumping power. We analyze the device properties in time and
frequency domains using the finite element method (FEM).
Simulation results indicate that when the optical pump fluence is
tuned from 3 nJ/cm2 to 10 nJ/cm2 this modulator can operate with a
high modulation depth from 81.6% to 98.2% and also a high
modulation rate up to 3 GHz for at 1 THz.
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The insulation system of converter transformers is more stressed
electrically than of AC transformers while both types use the same
insulation materials. However, the structure of insulation around
valve winding in converter transformers is designed for withstanding
AC and DC electric fields. In the DC field, electrical conductivity is the
most important factor influencing the electric field distribution.
Moreover, the electric conductivity is strongly dependent on the
temperature and electric field. In this article, the dielectric
parameters (DC conductivity and relative permittivity) were used in
the COMSOL model to investigate the variation of electric field
distribution at different temperatures and AC, DC and hybrid fields.
The electrical conductivity of oil and pressboard was defined constant
for simplicity. The results showed the great effect of temperature and
DC voltage percentage on the electric field strength of pressboards
used in the converter transformers
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Nowadays, wireless power transfer (WPT) plays an essential function
in the power electronics systems, due to its significant reliability and
efficiency. Majority of electrical devices which using batteries can
have a chance of charge wirelessly, for instance, most of the electric
home devices and electric vehicles (EVs). However, owing to the size
and structure of the devices as well as applications, which want to
use the wireless power transfer system, compactness is an important
part for designers. Some magnetic structures use the large size of
coils, or some compensation methods utilize more inductive and
capacitive elements, which are affected the size of the whole WPT
system. One solution for the size issue is integrated the
compensation elements such as placing the compensation coils into
the main coils of the WPT. Therefore, the system reaches more
compactness and requires lesser spaces compared to the non-
integrated one. In this paper, the various types of magnetic structures
for WPT applications are magnetically analyzed, and different
methods for integrating the compensation coils are evaluated with
3D finite element analysis. Hence, this paper assists the engineers in
a way that they can use these integration methods for each type of
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magnetic structures as well as the compensation networks directly
and accurately, to have a compact WPT system.
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The single phase shift (SPS) method is the conventional switching
strategy for the dual active bridge (DAB) structure. Another switching
method is the extended phase shift (EPS) modulation. In this
modulation, the zero voltage switching (ZVS) range increases. In this
paper, the effect of the magnetizing inductance of the transformer
on the ZVS range and output power value with the EPS control
method is studied. Simulation results show correctness of the
theoretical analysis.
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The black box arc model is a valuable tool to describe the switching
during the arcing time in AC and DC circuit breakers. It can provide an
efficient approach to integrate the arc model in the network for
investigating the interaction between arc and network. However, the
reliable determination of arc model parameters based on the voltage
and current waveforms is a challenging issue. This paper presents an
estimation approach to the arc parameters based on the linear and
nonlinear description of the Mayr arc model concerning the
sinusoidal and non-sinusoidal current waveforms. Accordingly,
Heuristic optimization methods such as Genetic Algorithm (GA) and
Particle Swarm Optimization (PSO) have been used to assess the
algorithms and for evaluating the parameters of arc models.
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Autoencoder Neural Networks are capable to filter out unwanted
variabilities; however, their performance will degrade if their
attractors and their basins of attraction are not properly adjusted. In
this paper a heuristic method is proposed to increase the number of
attractors shaped in desired points and expand their basins of
attraction. These well-formed attractors can compensate unwanted
variabilities and hence increase the chance of robust recognition. The
effectiveness of this method is shown on synthetic data and is
compared with another attractor manipulation method called cyclic
method. In addition, the performance of this method on phone
recognition task has shown 22.1 percent relative increase in the
number of attractors and 4.2 percent relative improvement in the
phone error rate on Farsdat database.
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A Method Based on Attention Mechanism using Bidirectional Long-
Short Term Memory(BLSTM) for Question Answering
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Question answering (QA) enables the system to answer questions
automatically. In recent years, much research has been done in this
area. In most methods, question and answer words are given equal
importance, which leads to poor model performance. This paper
proposed  Attention-Based  Bidirectional Long-Short Term
Memory(BLSTM) to select the answer to the question. In our model,
first, word embedding is trained in several different ways. Then, we
consider two BLSTM networks for question and answer. The outputs
of these two networks and the difference between them are
connected and entered into a feed-forward neural network. Finally,
this network assigns a score to a question-answer pair. We evaluate
our proposed model on the English and Persian datasets about Covid-
19. The experiments demonstrate that our model achieves better
results than other compared methods.
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Integrated strategy for segment BRATS using co-operation of FCM
and TL under abnormal behavior of noises
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The BRATS segmentation of MRI has attracted attention due to its
practicality for directing the treatment of patients and pre diagnosing
glioma tumors. However, this phenomenon faces with crucial
challenges, i.e., contamination of MRI with abnormal noises,
misleading the evaluation for accurate segmentation. Thereby, a
fuzzy c-means structure is integrated with the transfer learning
method to mitigate the disruptive impact of noise via proper feature
extraction. Doing so, the results are compared with current practices
surrounds BRATS segmentation to illuminate the contribution of the
proposed method.
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A New 1-D Model for Singular 2-D Systems
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In this paper, we present a new 1-D model for singular 2-D systems.
The previously introduced 1-D model 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 theory which exists for
systems with regular form square matrices cannot be applied to
WAM. To overcome this, here we present a new 1-D model with
square system matrices and extend the obtained results to the
singular 2-D case. In order to show the computational advantages of
this new model, some numerical examples are studied.
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Simultaneous Stabilization of Constrained Singular Time-delay
Systems
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In this paper, a novel controller is proposed to simultaneously
stabilize a collection of singular time-delay systems with actuator
saturation constraints. The proposed controller is designed in a
manner not only to stabilize the given finite family of systems but also
to improve their transient responses. The ability of the designed
controller to simultaneously stabilizing the collection of considered
systems is investigated through a theorem. The sufficient conditions
are extracted in the term of LMIs via delay-dependent analysis by
selecting appropriate Lyapunov-Krasovskii Functionals (LKF). The
theoretical achievements will also be verified by computer
simulations.
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This paper introduces a novel Lyapunov-based method for stability
analysis of distributed-order systems with different fractional-order
weight functions in their pseudo-states’
dynamics and in the presence of time-delay. First, stability analysis of
the integer-order counterparts of the distributed-order systems are
considered. Under some circumstances, the proposed stability
analysis method is extended for distributed-order systems. The
proposed method is not limited to the distributed-order ordinary
differential equations and can be applied to the distributed-order
partial differential equations, too. In fact, the proposed stability
analysis method links stability of distributed-order systems to the
stability of their integer-order counterparts. Evaluation of the above-
mentioned achievements are done by two numerical examples.
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Index and impulse in Singular Biological Continuous Systems
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In this article a general singular bio-model based on prey-predator
variables is suggested. Then the conditions of singularity-induced
biofunction points are presented. In the following definitions such as
index, impulse in singular nonlinear systems are defined. A singular
system based on three prey-predator and one singular variables will
be examined and the index value and its impulse response will be
discussed. Also It will be shown that how SIB points cause complexity
in system behavior and these can be measured by the index criterion.
Finally, relevant simulations and results will be presented
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Stability Analysis of Singular 2-D Positive systems
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This paper deals with the asymptotic stability of singular 2-
Dimensional positive systems with the Lyapunov approach. First, we
introduce the G-R model for Singular 2-D systems, an extended case
G-R for 2-D systems. Then by decomposition, we presented 6 cases
that will result in stability and positivity analysis for each case, leading
us to conditions in terms of strictly linear matrix inequality (LMls). To
show the usefulness of the proposed conditions, we present a
numerical example with states' simulation.
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In this paper, a design procedure for dual-beam orthogonal circular
polarized leaky-wave antenna based on the holographic technique is
presented. The hologram modulated surface is composed of
anisotropic unit cells with printed elliptical patches. The variations of
large and small diameters and rotation angles of patches determine
the required components of the tensor surface impedance to
implement the hologram. An edge-fed excitation approach is utilized
to produce a reference surface wave with a planar front wave. The
direction of two forward and backward object waves is arbitrary
selected. The polarization of forward pencil beams is considered as
right-hand circularly polarized (RHCP) and the other one as left-hand
circularly polarized (LHCP). The dimension of the proposed structure
is about 12.5*12.5 A02. The gain and the radiation efficiency of the
proposed antenna are about 25.7 dBi and 92%, respectively. The
simulations have been carried out by MATLAB and CST Microwave
Studio software.
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In this paper, a compact four-layer offset-beam X-band triangular grid
microstrip array antenna with proximity coupled feed patch element
is presented. The feed network is in the lower substrate and the
radiation elements are in the upper substrate of the array antenna
structure, which are isolated by the ground plane in the middle
substrate. The feed network is in parallel planar format and utilizes a
1x4 phase shifter power divider to realize a progressive phase shift
needed to control the beam direction. The isolation of the feed
network from patch elements reduces cross polarization and side
lobe levels (SLLs). The patch antenna elements are excited by
proximity coupling which increases bandwidth, flexibility in the
impedance matching, and simplicity of fabrication, also reduces
spurious response. A triangular arrangement is used to reduce
mutual coupling and to limit the grating lobes. Moreover, a 4x4
element array antenna with a fixed scan angle at 30° is designed with
1 GHz impedance bandwidth with a center frequency of 9.5 GHz, peak
gain of 15.1 dBi and side lobe level (SLL) less than -10 dB in principle
planes. In addition, the proposed power supply network structure
enables easy PIN and varactor diode phase shifters, which can be
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used to improve antenna performance by providing reconfigurable
and tunable scanning.
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An ultra-wideband (UWB) Vivaldi antenna is reported. In this
antenna, dual tapering has been used to design the antenna. The
antenna is shaped by subtracting a circle from an ellipse, and is
limited by a rectangle. Bandwidth of impedance spread out from 2.3
GHz to over 15 GHz with mean of maximum gain of 7.3 dBi. Measured
results of dual tapering Vivaldi antenna in the entire UWB band
frequency reveal a transfer function with flat level, and a group delay
with variations about 0.3 ns. Finally, results of simulation and
measurement have a fine matching.
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We have modelled and simulated a simple THz spectroscopic system
to identify materials. A Vivaldi antenna with suitable specifications
was used as a transmitter in the simulation. In order to characterize
the object, we applied two different methods based on the derivative
of the reflectivity and the Kramers-Kronig relations. Also, to obtain
the optimized incident angle, we calculated the reflection sensitivity
of the sample to the angle of incidence using the Fresnel equations
and verified our result by simulation.
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In this paper, a miniaturized implantable circularly polarized
Archimedean spiral Planar Inverted-F Antenna (SPIFA) is presented.
The antenna is electrically small, with a volume of Tt x5 mm x 5 mm
x 2.2 mm and a diameter of 0.03(. This antenna operates in the ISM
frequency band (902.8-928 MHz) and is simulated in a three-layered
tissue including skin, fat, and muscle. Characteristics of the proposed
structure make it a suitable option for implantable application.
Furthermore, the effects of different parameters include the length
of Archimedean spiral, distance from feed to short pin, substrate
thickness, dielectric constant, and dielectric loss tangent on
bandwidth, resonant frequency, and total efficiency, are analyzed to
achieve an acceptable performance for implantable applications in
this frequency band. The final antenna has a bandwidth of 25 MHz
and a total efficiency of -16 dB.
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Due to the HIV prevalence, the problem of controlling and predicting
the states and parameters of this disease has attracted many scholars
and researchers. Because of the nonlinearity of the equations of this
disease, in order to estimate its states, Particle Filter has been applied
which use a suitable resampling method. due to the importance of
being accurate in estimating the states of this disease, the Extended
Kalman Filter has been used in determining the optimal probable
density function in a Particle Filter. In this paper, by combining a
particle filter and an extended Kalman filter called EKPF, an attempt
is made to estimate the status and parameters of the HIV equations.
The simulation results confirm the accuracy of state estimating of the
disease using the proposed Filter.
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In Electrical Distribution System (EDS), usually following an outage,
significant time is spent on fault locating, isolating the fault zone, and
energizing upstream and downstream loads. In addition to
dissatisfaction in residential customers, electricity interruption even
for a few seconds, can cause huge damages in advanced industries or
critical customers. Currently EDSs are equipped with Manually
Switches (MS) and Remote Controlled Switches (RCS). The heuristic
Service Restoration (SR) algorithm of this paper is a Bi-Stage
algorithm that at the first stage quickly restore energy to some loads
using RCSs and in the second stage, all types of switches (MSs and
RCSs) are used to complete the SR process. Here, to solve the SR
problem, minimizing Energy Not Supplied (ENS) is selected as the
objective function. The proposed SR algorithm was performed on a
sample network in different situations. In addition to using a Bi-Stage
SR algorithm to minimize ENS and re-energizing customers in the
shortest time after fault, taking into account the actual network
conditions such as load profiles, network operation constraints and
providing switching sequence also increase the attractiveness of the
proposed algorithm. Finally, it was proved that using proposed SR
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algorithm it is possible to achieve optimal and efficient solutions
matching today's EDSs.
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This paper presents an accurate subthreshold analytical model for
black phosphorus heterojunction dopingless tunneling field-effect
transistors (HD-TFET). At first, the center potential is derived by
solving Poisson’s equation with ingeniously developed boundary
conditions, which the electrical field are derived from this center
potential. Finally, the subthreshold drain current model of black
phosphorus heterojunction dopingless TFET is developed using
maximum generation rate considering the local minimum effect in
the device structure energy band diagram. The proposed model is
investigated for the channel length, gate dielectric constant and gate
oxide thickness variation. To ensure the performance of the
developed model, the model results are compared and validated with
the TCAD simulation results. The modeled results show the close
agreement with the TCAD simulation results without the need of
fitting parameters. It was confirmed that the model is able to
correctly predict most of the physical phenomena occurring inside
the black phosphorus heterojunction dopingless TFET.
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In this paper, we investigated a structure based on Photonic Crystal
(PhC) consisting of nanocavities for simultaneously measuring the
analyte refractive index and environment temperature by Fano
resonance. Compared to the structure of prior sensors, the proposed
sensor, in addition to measuring temperature and refractive index,
has a Fano output spectrum that improves the detection process.
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In this paper, we investigate the effect of the number of quantum-
dot (QD) layers on the performance of the 1.3um QD-vertical-cavity
surface-emitting lasers (QD-VCSELs). QD rate equations and thermal
conduction equation is solved self-consistently to consider the effect
of self-heating on the characteristics of the QD-VCSEL. Results
demonstrate that a further increase in the number of QD layers leads
to a decrease in self-heating of the laser which enhances the
maximum achievable output power and 3-dB modulation bandwidth
of the laser. It is also shown that with an increase in the number of
QD layers, the roll-over of the optical power occurs at higher injection
currents which leads to improve in the dynamic and static behavior
of the laser.
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Power efficiency and ability to high-speed modulation enables LEDs
to transmit data in optical wireless communications. Optical camera
communication (OCC) is a special type of VLC in which imaging sensor
is using as a receiver instead of photodetector. Some challenges of
such systems are the low data transmission rate and the light
flickering. Recently under-sampled modulations are developed. In
this paper to overcome flickering issue, we used one of under-
sampled modulation named UPSOOK which enable us to modulate
data with a frequency many times higher than the frame rate. Due to
the presence of color filters in these sensors, the data transmission
rate in OCC systems can be increased by using RGB LED and WDM.
On the other hand, using windowing method to find optimum region
for data detection, bit error rate (BER) decreased.
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A new photonic plasmonic metal-insulator-metal (MIM) band pass
filter has been proposed. This paper has shown some benefits from
this new design, which includes photonic crystals, and works in a
longer wavelength as well as it is sensitive to the size parameters of
photonic crystals and the resonator. The proposed structure has a
multiple-mode with two resonance wavelengths; each of them has
an acceptable transmission peak and a better-quality factor than the
previous structures. One of the main advantages of the structure is
to provide a dual-mode filter with the best quality in the wavelength
range of 700 to 2000 nm. This aim will be obtained by adjusting the
size of geometric parameters in the suggested filter. As a result, a
tunable band pass filter will be created to have the improvement of
characteristics. The proposed structure has been numerically
investigated using the finite difference time domain (FDTD) method.
In our designed filter, the maximum quality-factor (Q-Factor), the
minimum FWHM, and the maximum transmittance (T_max) are
estimated to be 62.79, 13.13, and 70%, respectively and the longer
resonance wavelength is 1754 nm.
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Improving the sensitivity and the time response of the
superconducting transition edge detectors as one of the most
promising technologies for millimeter and sub-millimeter wavelength
radiation power detection is essential. Having an accurate 3D model
for these detectors enables us to design faster detectors with higher
sensitivity and detectivity. In this paper, we report on a 3-dimensional
finite element model of a current biased superconducting
YBa2Cu307-x (YBCO) transition-edge detector fabricated by a low-
cost Metal-Organic deposition method. The obtained simulation
results are in good agreement with the measured response of the
detectors. Also, as the simulation results suggest, decreasing the
thermal boundary conductance of the YBCO film and substrate
interface would result in higher response at the modulation
frequencies, higher than the knee frequency, at which the response
is governed by the film and substrate materials and geometries.
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One limitation of solid-state electrolytes is that their lithium-ion
conductivity is smaller than 1uS/cmat room temperature. By using
ab-initio molecular dynamic simulations, the structural and electronic
properties of Li3P were carefully analyzed followed by the diffusivity
and ion conductivity assessment. It is shown that the Li3P material as
a solid electrolyte has a relatively high lithium-ion conductivity of
23.6 puS/cm and a low activation energy of 0.41 eV at room
temperature. The density of states (DOS) and band structure of this
solid-state electrolyte are also calculated by the density functional
theory calculations. Due to chemical stability and good compatibility
with the Li metal anode and cathode, the proposed material can
replace commercial liquid electrolytes.
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This paper investigates the response of chemiresistor gas sensor at
room temperature with ZnS/PbS core-shell quantum dots as a gas-
sensitive layer to detect hydrogen sulfide as a toxic gas, which is a
product of decaying organic matter, refineries, and several industrial
processes such as extracting crude oil. The dark current of the sensor
is simulated and calculated by COMSOL Multiphysics software. The
sensor's response .to different concentrations of hydrogen sulfide
gas and how it changes over time is measured experimentally
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In this paper a control scheme based on hybrid model predictive
control (HMPC) is peresented with two different cost functions for
the energy management of a grid-connected microgrid (MG),
including a battery storage devise, a diesel generator, a photovoltaic
system and critical load. The real time controller relies on mixed-
logical dynamical (MLD) model of the system, and is in charge of
computing the operating conditions for each MG component over a
24-hour horizon, with sampling period of 60 min. An economic cost
function proposed to minimize the operation cost. Furthermore,
considering the terminal equality constraint an alternative cost
function based on minimization of the battery tracking error is
presented. The mentioned constraint is in charge of stability and
recursive feasibility of operation. Moreover, simulation results are
provided to show the advantages and disadvantages of both
approaches.
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Enhanced Optimal Droop Control for Effective Load Sharing in an
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Microgrids (MG) are suffering from devastative effects of the total
harmonic distortion (THD) due to the low inertia compared with the
conventional grids. Not only does THD affect the power quality but
also increases the load sharing error which in turn could lead the MG
to an unstable condition. In this way, the need for compensation
algorithms that can overcome the barriers alongside this problem is
felt more than ever. In this paper, a compensation algorithm that is
inspired by active power filters performance for non-linear load
based on the instantaneous power theory in frame is proposed to
compensate the effects of non-linear loads on droop control and to
prevent instability of islanded MGs. Further, an optimization
procedure is proposed to find the optimal coefficients of the
proposed algorithm.
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With development use of plug-in hybrid electric vehicle (PHEV) as
small moving power plants, energy management of these types of
power plants requires more researches. So the charging and
discharging capability of PHEVs can be used in active distribution
network (ADN). This paper suggests an optimal approach for charging
and discharging scheduling of PEVs in the ADNs to minimize operating
costs of system. The influence of PEVs on the operating costs and
some technical characteristics of system like power losses and
voltage profile has been investigated under PEVs limits, distributed
generation units. In this work, the grasshopper optimization
algorithm (GOA) is applied to solve this hard mixed integer non-linear
programming problem with the goal of minimizing the operating
costs of system and find the optimal solutions. In the end, an
illustrative case study is provided to acknowledge the sufficiency and
proficiency of the presented model by implementing it on the
modified IEEE 69-bus system.


http://mvip2015.sbu.ac.ir/English/site/index

| 1 62 wkign il S nogh g ot
SO Ve ole Cutgums | Y JIVA

29th Iranian Conference on Electrical Engineering
May 18-20, 2021 — Tehran

icee-1373 :dlis oS

Q-Learning-Oriented Distributed Energy Management of Grid-
Connected Microgrid
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In this paper, reinforcement learning (RL) is used for energy
management of agent based microgrid (MG). The Grid connected MG
that contains wind turbine, fuel cell (FC), diesel generator and electric
vehicle (EV) to supply its demands, is modeled as a multi-agent
system (MAS). The DER and customer are considered as self-
interested agents that try to maximize their profits and optimize their
behavior. These agents use RL to interact with each other in
distributed manner without any direct communication. The market
operator of MG is responsible to gather agents’ data that have been
sub-mitted and clears the market to meet the desired goals.
Modeling the stochastic nature of wind power generation and
demand fluctuation of customer agents, implementing demand side
management program for customer agents, besides taking into
account the technical constraint of diesel generator, FC and EV agent
are the main strengths of this paper. The simulation results confirm
the efficiency of the proposed approach.
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Recent trends express the impact of prosumers and small-scale
energy resources and storages in distribution systems, due to
increasing uptake of renewable resources. This research aims to
study the interplay between energy pricing and peer-to-peer energy
trading in renewable microgrids. Indeed, in the presence of strategic
agents with energy storages, a coordination mechanism can
incentivize prosumers to contribute in peer-to-peer energy trading.
This is represented as a multi-objective optimization problem and
solved through a multi-stage method. The Numerical result suggests
that peer-to-peer energy trading can be incentivized by coordination
of local energy resources and market signals, meanwhile it improves
the cost fairness problem and the peak-to-average ratio.
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considering the impact of discharge duration on Lead-Acid Battery
effective capacity
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The capacity of a battery determines how much energy it can inject
to/ absorb from the grid. Among various battery technologies, the
Lead-Acid Battery (LAB) is widely used than the others. Various
technologies have addressed LAB sizing for different applications
including peak-shaving, operational cost reduction and etc. They
have assumed the LAB capacity to be constant under different
discharge durations, which is wrong. This could lead to over-sizing or
under-sizing that results in increased cost or battery damage,
respectively. In reality, the useable and effective LAB capacity
decreases as the discharge current increases and discharge duration
decreases. Here, a novel methodology is proposed to determine the
LAB capacity considering the impact of the discharge duration on the
useable and effective LAB capacity. The proposed methodology is
used for peak shaving in an islanded MG
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Abstract— Lip-reading is a visual speech recognition process. In this
process, recognizing the smaller units of speech can be the basis for
recognizing the larger units of a language such as words. In this paper,
we have introduced a Persian (Farsi) Audio-Visual Database of CV
syllables, named PAVID-CVs, as a set of isolated two-phoneme
visyllable and isolated words related to the visyllables, which include
only Persian CV syllables, for lip-reading or audio-visual speech
recognition purposes such as isolated word recognition. This dataset
can be used for machine learning-based methods due to its useful
tagged information. Here, we explain the steps of preparing the
database. It contains about 30 hours data from 40 speakers. Initial
experiments are done utilizing hidden Markov models (HMM) as a
visyllable classifier. Then, these models have been used for visual
recognition of 6 Persian words with different numbers of syllables
and an accuracy of 47.37% was obtained in a speaker-independent
experiment.
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Face recognition is one of the most important and practical issues in
image processing, and descriptors are used in order to extract image
features. These descriptors are used in the face recognition scheme
in terms of speed, processing time, and the extracted feature vector
dimensions. The method presented in this paper uses local difference
binary descriptor and local quantized patterns, which is used in the
local difference binary descriptor from the features of average
intensity of the pixels, horizontal and vertical gradients and in the
local quantized pattern, from the Fourier transform. Because the face
recognition scheme has a large database, it is necessary to classify the
extracted features using the support vector machine classifier and
the nearest neighbor k. The ORL database was used to evaluate the
proposed method, which achieved the average recognition rate 97
percentage and total processing time has been at least 80% faster.
The evaluation results show the proposed method's proper
performance in rapid face recognition scheme and real-time face
recognition schemes.
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The applications of human-robot interaction have recently raised
many research interests, and hand gesture recognition to recognize
human gestures in video-based problems is one of them. In the
recent decade, deep learning techniques have proven their promising
performance in the fields of pattern recognition and computer vision.
This study presents an improved version of the Convolutional Neural
Network in combination with Long Short-Term Memory for hand
gesture recognition. The proposed structure is fully considered in a
time-distributed framework to effectively train the network of the
frame-level classification. Hence, employing a time-distributed
framework, a TD-CNN-LSTM method is developed. Finally, The
efficacy of our proposed architecture is evaluated on the recent
publicly available GRIT corpus dataset, and we also show that our
method outperforms the recent state of the art CNN-LSTM method.
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According to previous researches, Persian consonants have been
divided into seven categories based on viseme. It led to several
consonants being placed in one category. Detecting between
consonants in one category is so hard because the spots for the
production of these consonants are the same.The forms of lips do not
change at the time of production; these consonants are hardly
distinguishable. The major challenge is to recognize the differences
between lip shapes in one category. The purpose of this study is to
recognize differences between bilabial consonants such as /p/, /b/,
and /m/ in a word that composed of consonant/vowel called CV by
computer vision. For the first time, this study attempts to distinguish
these consonants. Proper pronunciations of words are required to
identify consonants. Therefore, a database has formed based on the
videos of the speech therapists. Generally, this kind of process is
including 1- lip detection, 2- lip feature extraction, and 3-
classification systems for the diagnosis of consonants. In this paper,
consonants recognition in a category based on lip shape using the
CLM algorithm for lip detection is presented. Geometric algorithms
for feature extraction and DTW and equalizer as a classification
system are proposed. Although this study is open because we could
identify differences among consonants in just one class, we could
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reach remarkable CV video results for the first time. We could aim for
acceptable results with reasonable accuracy for bilabial consonants
detection. The principle purpose of this study is to improve lip-
reading systems in security issues and help hearing-impaired people
in interaction with their surroundings. The results of this paper can
have a positive effect on speech systems.
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Abstract— One of the problems of conventional visual quality
evaluation criteria such as PSNR and MSE is the lack of appropriate
criteria based on the human visual system (HVS). They are calculated
based on the difference of the corresponding pixels in the original
and manipulated image. Hence, they practically do not provide a
correct understanding of the image quality. Watermarking is an
image processing application in which the image’s visual quality is an
essential criterion for its evaluation. Watermarking requires a
criterion based on the HVS that provides more accurate values
compared to conventional criteria such as PSNR. This paper proposes
a weighted fuzzy-based criterion that tries to find essential parts of
an image based on the HVS. Then these parts will have larger weights
in computing the final value of PSNR. We compare our results against
standard PSNR, and our experiments show considerable
consequences.
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Automatically annotating the game of tennis using video playback is
a high potential but has many challenges. In this research, deep
learning in annotating tennis games with the integration of computer
vision and machine learning is discussed. The experiments of this
research are performed using a set of video images and the
implementation of the CNN algorithm. The proposed method was
compared with NAIVE BAYES, SVM, HMM, and S-SVM methods. The
results show that well-tuned channel neural networks have the best
performance among the strategies. Using deep neural network
convolution in Comparisons and evaluations showed that annotation
is performed with great accuracy. The accuracy obtained in this study
is 0.92. CNN's proposed algorithm showed that with the necessary
changes in network parameters, and this algorithm's techniques, the
desired result achieved, and accuracy greatly increased.
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Vehicle routing problem is one of the complex and NP-hard problems,
which plays a crucial role in this hectic world regarding people’s
lifestyle. Nowadays, many people provide their stuff online, so a
logistic problem has been outstripped for companies to reduce their
transportation costs. In this article, a novel approach has been
introduced, which can solve the multi-depot vehicle routing problem
in shorter time. By using clustering and decomposing the main
problem into smaller ones, solution time has been dropped
dramatically. In addition, this approach obtains a reasonable cost,
which can be considered as fuel consumption, distance, or so forth.
This method could reduce the solution time drastically.
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This paper presents a fuzzy fractional sliding mode control design
with a fuzzy fractional order sliding surface. The capabilities of the
proposed method are shown by simulation on a wind turbine with a
doubly-fed induction generator (DFIG). In order to eliminate the
chattering effect and reduce error, fuzzy logic control is used to
tuning the gain of the fractional order sliding surface, and also the
stability proof of the closed-loop system is done by using the
fractional order Lyapunov theorem. Simulations results show the
merits of using fuzzy logic for online tuning gains of the fractional
order sliding surface on tracking and reducing chattering.
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In this paper, decentralized adaptive attitude synchronization and
tracking control of spacecraft formation flying without angular
velocity measurement is considered. The objective is to have the
spacecraft track the time-varying attitude of a virtual leader in a
synchronous manner. To cope with uncertain inertia matrix of the
spacecraft, an adaptive term is incorporated into control signal of
each spacecraft based on the linear regression structure. It is well-
known that measurement of angular velocity suffers from the drift
phenomena and noise. To escape angular velocity measurement,
semi-velocity signals are constructed using self and relative lead
filters. For a more realistic modelling of the system, the dynamics of
the reaction wheel actuators are also considered in this paper.
Stability of the proposed control methodology are provided using
Lyapunov theorem. Finally, simulation results illustrate efficiency of
the proposed control scheme.
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One of the common signals used in radar applications is chirp signal,
as well as Linear chirp signal is used for radar transmitters and
communication [1]. “Direct Digital Frequency Synthesis (DDFS or
simply DDS), also known as Numerically Controlled Oscillator (NCO),
is a technique using digital-data and mixed/analog-signal processing
blocks as a means to generate real-life waveforms that are repetitive
in nature” [2]. Common method of chirp signal generation is DDS or
Direct Analog Synthesizer (DAS).

In This work we present a novel time-sample based model to simulate
DDS signal in a manner proper for DDS computer simulation
(MATLAB). The model also can be used to predict DDS signal behavior
and some other aspects in the future works. The Model helps us to
choose the main parameters to achieve best possible replacement of
analytical chirp signal. This is an important issue has been covered in
this paper. This closed form expression (simulation model) is
presented to evaluate and compare the DDS-CG signal with its
mathematical counterpart. The presented model uses continuous
phase frequency-shift keying concept (CPFSK). Accuracy verification
of the model X_M |[n] is investigated by comparison with
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mathematical representation of signal named x(n) using RMSE term
both in time domain. Furthermore the result of pulse compression in
equivalent receiver (Matched filter) is evaluated.

In this work the minimum required number of steps (M_min) to
model the analytic chirp signal by the CPMSFK model X_M [n] has
been determined. This M_min guarantees the minimum defined
similarity (50%, 90%) with the measure of normalized RMSE. SNR loss
due to non-ideal properties of y_M [n] w.r.t ideal chirp output y[n]
calculated and compared with verify the model efficiency and its
accuracy.
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Abstract—The audio signal generated by the mechanical activity of
the heart provides useful information about the function of the heart
valves. The advantage of this method is fast, inexpensive and non-
invasive. Due to human auscultator limitation and non-stationary
characteristic of phonocardiogram signals (PCG), diagnosis based on
the sounds that are heard via a stethoscope is a difficult skill.
Therefore, an automatic system to classify biomedical signal PCG,
which is recorded by a digital stethoscope, is required. Accurate
segmentation of the heart sound signal requires the corresponding
ECG signal. But, acquiring ECG is generally expensive and time
consuming. This study has proposed a segmentation free system for
classification of PCG signals. In order to extract appropriate features
of PCG signals, various methods such as, non-uniform filter banks
based on maximum entropy, wavelet transform (WT) and powerful
features extracted by MFCC that are fused with fractal features are
used. Features are given to three classifiers: Support Vector Machine
(SVM), K-nearest neighbor (K-NN) and maximum likelihood (ML). The
Dempster-Shafer combination Rule (DSR) is utilized in decision fusion
step. These experiments were performed on six popular datasets to
evaluate the performance of various methods. One data set consists
of four classes and the rest consists of two classes (normal and
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pathological). Sensitivity, Specificity and kappa coefficients were
obtained from all six data sets and it is observed that the proposed
method is superior to other methods.
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This paper presents a new tunable Impedance Matching Network
(IMN) structure in frequency range of 23.4-31.9GHz for wideband
fifth generation (5G) Power Amplifiers (PAs) by using RF-MEMS
switches. In this IMN, to adjust the impedance in the central
frequencies of the 5@, i.e. 26 and 28 GHz, voltage is applied to the
switch. Simulation results show that S(1,1) is -67.8 dB for 26GHz and
-43.8 dB for 28 GHz. Electrical and mechanical simulations in the
Advance Design System (ADS) and COMSOL simulation software
indicate the IMN’s ability to adjust impedance for center frequencies.
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The article addresses schematic design, fabrication, and modeling of
a nonlinear micro resonator for MEMS applications. It exploits a
nonlinear suspension system for a proof mass which shows nonlinear
stiffness characteristics. The MEMS resonator is designed in such a
way that the states of proof mass displacement and velocity are at
the access via the novel embedded electro mechanical substructures
of the micro resonator and the proposed electronic circuits as well,
for control purposes. This feature is obtained while the resonator is
equipped with a symmetric electrostatic actuator alongside the
differential capacitance detection mechanism. The nonlinear
properties of the suspension spring, which is the major source of
nonlinear resonance, are demonstrated via simulation. Ultimately,
the article theoretically puts forth the stages of the fabrication
process in details.
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Transverse flux machines take advantage of high torque and power
density, and feasible of increasing the number of poles in constant
volume which make them suitable in in low speed structures
including wind turbine systems. The aim of this paper is to design a
transverse flux permanent magnet generator for direct-drive wind
turbines. A new concentrated flux structure with low cogging torque
and large torque density is designed and designated by Fem results.
The prototype is constructed and tested to verify the Fem results.
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In this paper, an axial flux permanent magnet motor (AFPM) is
designed based on multi-objective optimization algorithm for using
in electric vehicle. The performance of axial flux permanent magnet
motor depends on the values of its parameters. Optimization of
motor parameters is basically a multi-objective problem. The electric
motor used in transportation system must have features such as high
torque, high efficiency and low volume to meet the needs of electric
vehicles. Since the design objectives such as efficiency and power
density are inversely relative to each other multi-objective genetic
algorithm is used for optimization. First the motor is designed using
the design algorithm and multi-objective optimization and then by
using Pareto front obtained from optimization algorithm the desired
optimal point is determined.
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After design and construction of electrical motors, determing the
load and efficiency is essensial for extracting its operational behavior.
Double-sided axial flux permanent magnet motors can used in
differet application such as electrical cars that’s why it is attractrd so
many attentions. One of the most recent structures of double sided
axial flux permanent magnet motors isstructure with two
independent parts called two separaterotor axial flux permanent
magnet motor. In this paper, the loading study of two separate rotor
axial flux permanent magnet motor is studied using the finite element
method. The loading study in the motor is carried in the two
methods. First, the load in the one rotor is becoming larger from no
load to rated load and the second, the sum of loads in the two rotors
is constant. Results show that the aforementioned motor has better
load flexibility but when the load difference in the two rotors
becomes larger, power factor and efficiency of motor decreased.
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This paper investigates the design and analysis of a new structure for
eddy-current clutches, which can electrically control the torque
transmission and gradual engagement through a brushless and dc
supplied internal coil. As a highly controllable, robust, low cost and
with no wearable parts, the suggested clutch system is applicable to
seamless automated manual transmissions for both electric and
hybrid vehicles. Besides, since torque is transmitted magnetically,
there is no contact, so no wear occurs to any of the torque
transferring components, providing for extremely long life. The
design steps, which are followed by electromagnetic calculations as
well as design optimization in MATLAB are discussed in detail. Finally,
the validity of the results is verified through simulating in a 3D Finite-
Element software (JMAG-Designer16.0).


http://mvip2015.sbu.ac.ir/English/site/index

| 1 62 wkign il S nogh g ot
SO Ve ole Cutgums | Y JIVA

29th Iranian Conference on Electrical Engineering
May 18-20, 2021 — Tehran

icee-1475 :dJlis oS

Analysis Effect of Arrangement of Winding on the Electromagnetic
Performance of HTS Squirrel Cage Induction Motor

S5 de> = ol L
uL».o.w oRKisls - uLuo.w oKisls

—oaSz

In this paper, a new structure of high temperature superconductor
induction motor has been introduced which rotor bar is consisted of
copper and superconductor material. The purpose of this paper is
analyzing the effect of arrangement of three-phase distributed
fractional pitched winding on the electromagnetic performance of
HTS induction motor, which is mounted on the stator. So that, three
types of distributed winding have been designed and analyzed for
HTS induction motor, such as: On-layer, two-layer and three-layer. All
analyses have been done by finite element method at the same
condition and geometry. All models are compared to each other in
terms of airgap flux density, total harmonic distribution, flux
distribution, synchronous torque, starting torque, ripple torque and
efficiency.
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Electrical Vehicles (EV) are suitable alternative to the conventional
internal combustion engine (ICE) driven vehicles. The conventional
grid-connected EV chargers consist of an AC/DC power factor
correction converter and an isolated DC/DC converter connected to
the battery. The isolated DC/DC converter is capable of working as a
bidirectional converter providing power to the grid in peak hours.
During the entire charging process of the EV battery, the voltage
varies significantly, and the DC/DC converter should operate under
wide input and output voltage range.

In this paper, the bidirectional dual-active-bridge (DAB) converter
with both full-bridge and half-bridge topologies is studied. In light-
load condition, zero voltage switching (ZVS) cannot be achieved.
Thus, a switching control method with emphasis on variable
frequency and duty-cycle (VFD) is suggested at light-loads to improve
overall efficiency. Simulation results verifies the accuracy of this
method.
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Step-up converters having high voltage gain are one of the essential
parts of renewable energy systems. Because the renewable energy
systems' output voltage is low, dc-dc converters are generally utilized
to produce high output voltage for industrial applications. There are
many structures for boosting voltage, such as switched-capacitor (SC)
or switched-inductor converters and using transformers. However,
each of these converters has some drawbacks, such as high current
or voltage spikes on power switches or diodes, transformer leakage
inductances, and low efficiency. Combining the coupled-inductors
and clamp circuits is a suitable solution to overcome high current and
voltage spikes caused by stray inductances. This paper proposes a
new soft-switching step-up converter based on an active network and
coupled-inductor technique. Zero voltage switching (ZVS) of the main
power MOSFETs reduce switching losses and EMI noises and
increases the converter efficiency. Consequently, high switching
frequency operation is possible to achieve high level of power
density. The converter is simulated for wide output power (100 W-1
kW) and wide input voltage (40 V-100 V) to regulate the 400 V output
voltage.


http://mvip2015.sbu.ac.ir/English/site/index

| 1 62 wkign il S nogh g ot
SO Ve ole Cutgums | Y JIVA

29th Iranian Conference on Electrical Engineering
May 18-20, 2021 — Tehran

icee-1130 :dJlis oS

Three-Winding Coupled-Inductor-based Boost Converter with
Voltage Multiplier Cell and Active Clamp Circuit for Low-Power
Photovoltaic Application

LSSL?)j UL.’.'))" g_:;Lc_ \-‘-’9—“)—»—’ Lé)— oé‘)' ‘5]9 L}_l_g— QS’L"‘ k)’“"“)
C,u.:).s oKisls - O w)_, °§:"‘.)—w)..\.a C;‘.z.‘,)j'oi""b— Oy w)-’ olEils

Ry

-0l S>
This paper proposes a novel high step-up three-winding coupled-
inductor-based boost converter. The proposed converter switches
turn on at zero voltage switching (ZVS) condition, and all the diodes
turn off at zero current switching (ZCS) condition in the entire
operating scope. Therefore, the switching losses diminish, and higher
switching frequency is achievable. Furthermore, it has lower EMI
noises and higher efficiency due to using the soft-switching
technique. This converter operates at (40 V — 80 V) input voltage and
(50 W — 250 W) output power variations and is suitable for low power
photovoltaic (PV) applications.


http://mvip2015.sbu.ac.ir/English/site/index

| 1 62 wkign il S nogh g ot
SO Ve ole Cutgums | Y JIVA

29th Iranian Conference on Electrical Engineering
May 18-20, 2021 — Tehran

icee-1209 :dJlis oS

High Step up DC/DC Converter with Low Input Current Ripple and
Low Voltage Stress on Semiconductors

(S g S = (6385 s = il Jlo dazrs - glde dgazs aels
University of Tabriz - University of Tabriz - University of Arkansas
Fayetteville - University of Tabriz

—oaSz

In this paper, a high step-up DC-DC converter is proposed. The main
feature of the presented structure is the ability to reach high voltage
gains, in low voltage stress on the switch. This advantage makes it
usable in renewable energy applications. Operation analysis, voltage
and current stress calculations of the proposed converter have been
done in this paper. A comparison between the presented structure
and other related structures have been made in the literature. To
validate the performance of the proposed converter, simulation
results, which have been implanted by PSCAD-EMTDC are presented.
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Magnetic Resonance Imaging (MRI) systems use a gradient field for
space encoding. The gradient drivers must drive gradient coils with a
high current, greater than 1kA, and a high voltage, greater than 2kV,
for fast slew rate and fast imaging. These drivers use multi-level
staked H-bridges with several isolated voltages and high switching
frequency to achieve high voltage, high fidelity, and high current
values. The MRI systems use power supplies (PS) to generate and
regulate these isolated voltages from a power source provided by the
power distribution unit (PDU). A typical waveform of the gradient
unit results in pulse power up to ten times of the average power.
Moreover, all the power chain must be designed to deliver peak
power, properly. A new gradient driver with one dc source and two
capacitors, as energy storage (ES), is proposed in this paper that can
minimize the peak power and does not need several isolated dc
voltage sources for each gradient driver. Thus, the PS unit can be
eliminated from the power chain; and the gradient driver can connect
directly to the PDU. A switching strategy is chosen for controlling the
output current, which minimizes the power drawn from the
capacitors. The proposed topology has been simulated under
different conditions to verify its performance.
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Delay Tolerant Networks (DTNs) are a kind of networks that are
defined by their sporadic connectivity in their end to end path.
Therefore, routing in these environments is based on the replication
protocols such as epidemic routing. The main idea of this protocol is
to send a copy of a message to each node that does not have it. This
replication process demands the high amounts of network resources
such as the node's buffer. Current researches studied the
performance of such routing assuming that the nodes are
homogeneous and they have the same transmission ranges and
buffer sizes. In contrast, this work supposes that the nodes to have
different amounts of the available buffer sizes and different
transmission radii. In DTN, the node's buffer plays a crucial role in
delivering the messages. The nodes with limited buffer size cannot
accept a new message and lead the network to loss those messages.
As a matter of fact, the network acts as it is congested. In this work,
the probabilistic epidemic (p-epidemic) forwarding as a message
forwarding scheme is proposed to address this limitation. In this
scheme, the number of redundant messages and accordingly, the
buffer overflows are controlled by assigning the different
transmission probabilities to the different nodes. The performance of
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our buffer control scheme by p-epidemic forwarding method is
evaluated through simulations. Furthermore, we compare our
scheme with epidemic routing in terms of the message delivery
probability and the overhead ratio in the network.
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Abstract: One of the most important issues in mobile networks is the
proper coverage of users as well as providing quality of service (QoS).
The fifth generation of mobile networks is moving towards higher
QoS with higher data rates, but this higher rate reduces the coverage
of drone base stations (DBSs). Existence of natural and abnormal
events around the world, makes user coverage difficult on the mobile
network. One solution to this problem is to use the UAV as a mobile
DBS. In the mobile network, the problem of optimizing DBSs
positioning is the most important issue for covering users and
guaranteeing the QoS. In this paper, finding the proper location of
DBSs is modeled as a P-median optimization problem, where P is the
number of DBSs available to cover users. Since this P-median model
requires a set of specific nominee points to select the location of
DBSs, two methods are proposed to introduce these points. The
optimal value of P for each method is also obtained by the heuristic
algorithm. Finally, by solving the optimization problem, the optimal
locations of DBSs are specified and the two methods are numerically
evaluated
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Today, with the increase of objects and physical devices connected to
the Internet and the creation of an intelligent environment, a new
paradigm as the Internet of Things (loT), has been introduced. In this
paradigm, fog computing is used as an essential capability to increase
loT processing power. Due to the expansion of these nodes from the
edge of the network to the cloud, and their ability to process data
near objects, the service time for objects and physical devices can be
reduced. In addition, the collaboration between fog nodes can lead
to the use of idle resources and further reduce response time. On the
other hand, this collaboration could lead to an increase in energy
costs in all fog nodes. Therefore, in this paper, an optimization
problem is introduced with the aim of the collaboration in fog nodes
along with the cloud to make the balance between the average
response time and energy cost. Then, the proposed problem is solved
using the artificial bee colony optimization algorithm. The evaluation
results show that the proposed solution has been able to significant
effects on reducing the response time and energy cost and obtain the
optimal value.


http://mvip2015.sbu.ac.ir/English/site/index

‘ O30 G 9 (wigo il YT (o) § G
Eoeas A VEe e olo il Ve JIYA

29th Iranian Conference on Electrical Engineering
May 18-20, 2021 — Tehran

icee-1163 :dlis oS

Smartly, reduce the latency of high-priority vehicles using loT
technology

Sleo dgme = (b (s34
oS el o oSl = oS el iaio oKl

—oaSz

In this article, an attempt has been made to use loT technology to
provide a solution to facilitate the transportation of emergency
vehicles in the city. Prioritizing emergency vehicles in transportation
systems has always been one of the needs of human societies today,
and this need has been partially met with the help of some tools. Due
to the increasing traffic in metropolitan areas, the need for a precise
system to determine these priorities is felt more than ever. To this
end, efforts have been made to increase the accuracy of decisions by
increasing the available sources of information. Prioritization for
emergency vehicles is possible in various ways, and in the meantime,
prioritization of them at intersections has been considered. In this
way, emergency vehicles will experience the least amount of delay
when crossing intersections. Therefore, the system continuously and
intermittently collects information about the emergency vehicle and
its route. Based on this information, the system selects the best
possible route for the emergency vehicle and then estimates the time
it takes for the vehicle to reach the first traffic light along the route,
determining the duration of each of those traffic lights.
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Deep Reinforcement Learning (DRL), as an emerging trend in the
reinforcement learning paradigm, has recently been used for multiple
access of wireless nodes to frequency spectrum. Although existing
research works are promising in terms of frequency spectrum
utilization, the concept of energy-awareness is missing. Nevertheless,
the high energy-consumption of DRL algorithms is a serious concern,
especially in battery-constrained Internet of Things (IoT) nodes. In
this paper, a simple yet effective mechanism is introduced to reduce
state size of the DRL algorithm, which results in reduction of energy
consumption for loT nodes. Our simulations indicate that state size
can be reduced, without significant change in the system
performance.
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Sharding is a way to solving the scalability problem in the blockchain.
The sharding method uses traditional consensus algorithms, such as
PBFT. In traditional consensus algorithms, network nodes can register
blocks by working together. In these algorithms, an important issue
is how to motivate group nodes to participate in the consensus
algorithm so as not to cause collusion or free-riding. In this paper, we
first examine the previous solutions that try to solve the incentive
mechanism in sharding blockchain and show that these solutions do
not consider the leader's role in involving other nodes in the
consensus algorithm. By the game theory, we show that the leader
for increasing his benefit prevents some nodes from participating in
the consensus algorithm, which creates collusion. We propose a
solution to motivate group nodes in the sharding method and by the
game theory prove that this solution is incentive compatible and also
does not causes any collusion.
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We introduce a concept in extremum seeking, namely biased
extremum seeking, which adaptively finds a set point corresponding
to a prescribed bias of the value that optimizes an unknown static
map. To this end, a loop consists of a product of the estimate of the
Hessian of the map and the desired bias is added to the gradient
based extremum seeking. Both constant bias and slowly time-varying
bias are considered. As an application, the proposed scheme is used
to make a group of fully actuated agents finding the source of a
measurable signal in the plane while simultaneously achieving a
formation deployment around it.
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this paper discusses robust consensus problems for Descriptor Multi-
agent Systems (DMASs) with constant topologies. The agents are
depicted using generic linear descriptor systems. We consider the
uncertainties with norm bounded-ness in perturbations of derivative
matrix E and in other system matrices including A and B. Also, each
agent only can share the information of the output with the
neighboring agents. Applying robust control theory in descriptor
linear system, necessary and sufficient conditions for existence of
dynamic compensators are derived to figure out the consensus
problem. The problem of robust consensus is transferred into the
guestion of a feasible solution for linear matrix inequality. Dynamical
compensators, based on robust algorithm, are proposed to achieve
consensus. Finally, numerical instances are presented to
demonstrate efficacy and merits of main yields.
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In this study, back-stepping integral sliding mode control (BISMC)
with Iterative Learning Control (ILC) algorithm ispresented for
nonlinear translational and rotational dynamics of the quadrotor
UAV in the presence of a cable-suspended payload and windpower
which are considered as disturbances. The proposed controller
(BISMC) can track desired trajectories and (ILC) is responsible for
inclining the accuracy and robustness of the control strategy. To
prove the stability of the closed-loop system, the Lyapunov
theorem is used. The simulation results indicate that despite the
cable-suspended payload the proposed control strategy has high
accuracy,suitable  robustness, disturbance rejection, good
trajectory tracking,and fast transient responses for the
quadrotor UAV.
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This paper investigates the practical finite-time consensus for multi-
agent systems (MASs) with unknown non-linear dynamics via event-
triggered control. By defining auxiliary states, an adaptive distributed
control is designed to achieve practical finite-time consensus.
Unknown non-linear dynamics for each agent are estimated using
radial basis neural networks. The stability of the overall closed-loop
system is studied through Lyapunov function. In addition, it is proven
that Zeno behavior is ruled out. Finally, simulation results for
consensus of a team of four agents evaluate the performance of the
proposed control scheme.
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This paper presents an active robust fault-tolerant consensus control
of nonlinear Multi-Agent Systems (MASs) with external disturbances.
It is assumed that the states are not available for measurement.
Moreover, the follower agents might be simultaneously subjected to
multiplicative actuator faults. Therefore, an integrated design and
analysis of observer-based fault estimation and fault-tolerant
cooperative control schemes will be proposed. Here, a fuzzy wavelet
neural networks is introduced in order to approximate the unknown
time-varying multiplicative fault function. Further, a robust H_oo
fault-tolerant cooperative control scheme using linear matrix
inequalities will be developed. To demonstrate the effectiveness of
the proposed decentralized fault-tolerant control approach,
simulation results on a group of rotary-wing air vehicles are provided.
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In this paper, microwave Imaging is done inside a PEMC (Perfect
Electromagnetic Conductor) cavity for the single layer and multi-layer
objects using novel combination of inverse scattering algorithms. As
a single layer case, it is attempted to reconstruct the permittivity,
location, shape and size of the scatterer. However, for the multi-layer
case, the tumor is detected inside a breast. The FDTD (Finite
Difference Time Domain)-TFSF (Total Field Scattered Field) method is
used as a forward method to find the electric and magnetic fields in
the presence of any scatterer inside a PEMC cavity. In this boundary
condition, electric and magnetic fields are prevented to transmit the
energy into the medium. However, the combined-norm
regularization term with modified CG (Conjugate Gradient) algorithm
is used in the inverse scattering problem to reconstruct the features
of the scatterer and background medium. The results of PEMC
boundary condition are obtained for the optimized value of
admittance (M) in the boundary of cavity and also, different numbers
of mesh grid in each axis. The convergence error and computation
time in the inverse scattering problem shows that the problem is
treated very well. Several examples are done to show the validity of
the implementation.
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In this paper, a new type of solar cell with silicon nanospheres is
proposed to trap and confine sunlight in the structure. The silicon
nanospheres are distributed periodically and randomly inside the
active layer and contribute in generating the electron-hole pairs via
their resonances. To investigate the absorption in the proposed solar
cell we use the generalized Mie theory, together with a three-
dimensional full-wave simulator for validation. Using the analytical
model and the simulation we show that solar cells with random
nanospheres not only have easy fabrication but also a higher
absorption in comparison to the conventional cells with equivalent
volume. Moreover, the short circuit current of the new cell is
increased by the factors of 3.42 and 3.45 for TM and TE polarizations,
respectively. In addition, the numerical results show that the short
circuit current enhancement in the random distribution leads to an
extra 10% improvement in comparison to the periodic one.
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One-Way Edge Modes Induced by Synthetic Magnetic Field in Time-
Varying LC Circuit
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A scheme for creating a synthetic magnetic field in an electrical circuit
is proposed. The circuit consists of LC resonators arranged in a two
dimensional square lattice and coupled to each other through
sinusoidal time-varying capacitors. Under certain assumptions, the
dynamical equation of the circuit could be casted into the form of a
Schrodinger equation with an effective Hamiltonian. By choosing
appropriate values for the elements of the Hamiltonian in analogy
with the Hamiltonian of a charged particle under a magnetic field, a
synthetic magnetic field appears in the circuit. The robust one-way
propagating edge state which is a property of a two dimensional
lattice under a magnetic field, was observed in simulations.
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We propose a new method to trap sunlight in the active layer of thin-
film solar cells. In this method, a photonic crystal, which realizes
photonic topological insulators (PTI), is integrated inside the solar cell
to trap sunlight in the active layer. PTIs with edge states in their
boundaries, confine sunlight around their bulks and prevent sunlight
from returning to the air. The performance of the structure is
investigated numerically using full-wave analysis. Numerical results
show that the proposed method enhances the absorption of the solar
cell in a wide range of wavelengths, as well as different angles of the
incident light. The numerical calculations show that the short circuit
current of the solar cell with PTl increases by 28 % in comparison with
the simple solar cell.
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Evanescent-to-Propagating Wave Conversion Using Continuous
High-Order Dielectric Metasurfaces
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Here, we design continuous higher-order dielectric metasurfaces to
convert evanescent waves with large transverse wavenumbers into
propagating ones. The dielectric nature of the designed metasurfaces
and their operation in higher order modes reduce loss and
significantly improve resolution in metasurface-based sub-
wavelength imaging techniques
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Monolayer band-reject frequency selective surfaces (FSS) based on
curved coupled microstrip line (CCML) resonators are proposed. Each
unit cell comprises a single- or multi-loop CCML resonator, featuring
single-wideband or multi-band resonance, respectively. Design
guidelines for achieving various responses are demonstrated and it is
shown there is a great flexibility attaining desired frequency
responses versus structural parameters. For instance, it is shown that
the entire microwave X-band may be rejected, using a simple single-
loop structure. The FSS is particularly useful for protecting buildings
against parasitic microwave signals. A visual transparency factor for
the FSS, when regular glass is used as substrate, is defined and
calculated to be between 55% to 88% for various frequency
responses


http://mvip2015.sbu.ac.ir/English/site/index

| 1 62 wkign il S nogh g ot
SO Ve ole Cutgums | Y JIVA

29th Iranian Conference on Electrical Engineering
May 18-20, 2021 — Tehran

17 INF ccl AF e slocaiguu,l Y4 acl )k

P (B JUSKw — ) (Kb g (oo

;ﬁsﬁ‘é&aaomlo 60‘)~°' o ).';5.)
Gy p Jaie oKl gs?r” N IRV o e LSL“S)

icee-1072

P300 Evoked Related Potential Detection Based on Integration of
Modified HOG and Convolutional Neural Networks

Pedram Havaei - Dr Elham Mahmoudzadeh - Dr Maryam Zekri

icee-1405
PCG Denoising using AR-based Kalman Filter
Mohammad Sadegh Nazemi - Hesam Hakimnejad - Dr Zohreh Azimifar

icee-1539

Brain Effective Connectivity Comparision in Different States of
Familiarity and Desiring Brands Confrontation: a Neuromarketing
Study

Mahdi Taghaddossi - Mohammad Hasan Moradi

icee-1255

2 Slwdy Pl owyp Cux 35,0 S0P 308 el )b I ool
SIS 395 (6 35 i

g rllins = ol o) liw o ] oS s = (S0 5>

icee-1338
2B SOl s g S oSy (S 3 eoliiwl b (J g e (guivainb
SHI por = (olidg s (635 ok = 00]; (2o, Oganne

icee-1390
SIS 30y 095 Guas A5l g (Sileo (S 39 TlyFiwl b (omas gL Sl (g5l < 0
plou] i ol = (emme O e e = gzero 1A


http://mvip2015.sbu.ac.ir/English/site/index

| 1 62 wkign il S nogh g ot
SO Ve ole Cutgums | Y JIVA

29th Iranian Conference on Electrical Engineering
May 18-20, 2021 — Tehran

icee-1072 :dJlis oS

P300 Evoked Related Potential Detection Based on Integration of
Modified HOG and Convolutional Neural Networks

S5 e 250 - odlgeme pledl xSo - Slga pl)ny
ol inio olnils - Gleiol tnio olKnils - ol iaio oKl

—oaSz

This paper proposes a novel method based on the combination of
modified histogram of oriented gradients (MHOG) and convolutional
neural network (CNN) for P300 evoked related potential (ERP)
detection. In this method, HOG is modified for 2-D EEG signal and is
fed to CNN as input. Due to the inputs as MHOG, the training features
are chosen among a variety of gradients, and the best features are
selected for training the CNN structure. This approach (MHOG-CNN)
ends in a simpler structure and therefore, the whole performance is
acceptable with faster rates and high accuracy. The performance of
MHOG-CNN is examined by applying BCI Competition Ill Dataset. This
dataset represents a complete record for P300 ERP with BCI2000
using a paradigm, and it has several noises including power and
muscle-based noises. The objective is to predict the correct character
in each of the provided character selection epochs. In comparison to
other methods, simulation results indicate remarkable abilities of
MHOG-CNN structure for P300 ERP detection. Our new method
yields the classification rates over 97.12% with comparable execution
time for the mentioned dataset.
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PCG Denoising using AR-based Kalman Filter
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Heart sound signal, known by Phonocardiogram (PCG) is one of the
most important signals made by physical activity of heart and helps
for diagnostic aims. PCG recording is not always in ideal conditions
and noise may be added. One possible noise is white gaussian noise
which exists in many real applications. There are different methods
to denoise the signal. In this paper an AR based Kalman method is
proposed. A Kalman filter based on an assumption that the signal is
following an AR model, tries to find AR model parameters and then
another Kalman filter, based on the found coefficients denoises the
PCG signal. A Kalman smoother is finally used to improve the process.
The results show signal-to-noise (SNR) ratio improvement of the
signal for different input SNR values.
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Familiarity and Desiring Brands Confrontation: a Neuromarketing
Study
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Various studies have been accomplished in the field of
Neuromarketing. But employing the connectivity method in this field
has less been considered. In this study, we tend to investigate
effective connectivity changes at confrontation to four different
states of familiarity (watched before on not) and desiring (choose for
purchase or not) brand. After preprocessing of
Electroencephalograph (EEG) dataset recorded from 20 participants
we found effective areas of the brain in this study using K-means
clustering. Then we measured the effective relation between each
area using the generalized partial coherence index (GPDC)
connectivity index. We tested for each relation between brain areas
in four different states and figured out every brain area's relations
have significant differences between the four states. To find different
state or states we used a Post-hoc test. We understood the states of
watching brands which have included familiar brands have
significantly a higher value for almost all brain areas’ directed
relations. In the end, we concluded watching a familiar brand no
matter buying it or not will result in a higher value of effective
relations between areas.
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Modern fabrication processes are prone to manufacturing variations.
These phenomena may lead to significant changes in the circuit
characteristics after fabrication compared to the design stage.
Therefore, it is important to take stochastic uncertainties into
account during the early stages of design phase. CMOS-compatible
waveguide-coupled Metal-Semiconductor-Metal photodetectors
(MSM PDs) fabricated in Silicon-On-Insulator (SOI) process, are
promising structures to be used as detector at the receiver end of on-
chip nanophotonic interconnects. In this paper, we have
characterized the impacts of manufacturing variation on MSM PDs
utilizing a Monte Carlo (MC) approach. Process variation data are
extracted from literature. We have studied the Bit-Error-Rate (BER)
of a nanophotonic interconnect as a performance metric. Our
analysis shows the performance of the link is significantly affected by
variations in MSM PD. We have studied two methods for
compensation of variation effects. Finally, we have discussed effects
of variation on power consumption.
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Stochastic computing (SC) has received tremendous attentions for
implementation of artificial neural networks (ANN). The hardware
complexity of such an implementation is significantly reduced in
comparison with conventional counterpart. One of major problems
regarding the SC implementation of ANN is its slow convergence rate.
Millions of clocks are required to generate a fairly accurate output by
a single neuron. In this paper, a novel approach is developed in which
the results of stochastic operations are determined after a specific
clock cycle. The proper handshaking signaling are utilized among the
interconnected neurons to interchange the necessary information.
The proposed architecture is implemented on Virtex7 FPGA. The
simulation results show a great improvement in accuracy along with
significant speed up.
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Implementation of a multi-layer perceptron (MLP) by conventional
circuits requires a very complex a hardware demanding circuit design.
Recently, stochastic computation elements (SC) show the great
potential to implement MLP with a low hardware complexity. The
conversion between binary numbers and stochastic sequences has
dramatic effect on accuracy and speed of an MLP implementation. In
this paper, two novel architectures for digital to probability converter
(DPC) and probability to digital converter (PDC) are proposed to
improve the accuracy and the precision of an MLP implantation. The
novel DPC performs the conversion by higher precision than the
previous ones. The stochastic sequences converts to their
corresponding binary numbers by 100% precision using the proposed
PDC. Furthermore, the required number of clocks to generate the
binary numbers are lower than the best method (~0.1 by average)
and are equal for all of the numbers.
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Low-Leakage 6T SRAM Cell for In-Memory Computing with High
Stability
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In this paper, a novel low-leakage six transistor static random access
memory (SRAM) is proposed in IGFIinFET technology. This cell is a
great candidate for “In-memory-computing” because of the
minimum transistor count and decoupled read and write operations.
According to simulations in 10 nm FinFET technology, the RSNM, and
WM of the proposed cell is 2x and 1.7x higher than conventional 6T
cells at 500 mV supply voltage. This results in enabling the ability to
decrease the supply voltage of the memory array, without risking the
stability, to save power. Besides, to further improve in-memory
computing, a new polymorphic logic gate with eight transistors has
been proposed. Using the proposed polymorphic gate decreases the
latency of in-memory computation and enables the in-memory
vector to compute with low overhead.
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This brief presents a power-efficient voltage level shifter architecture
that can operate in the sub-threshold region. To avoid static power
dissipation, the proposed structure exploits an auxiliary circuit to
charge internal nodes up to VDDH. Moreover, the strength of the
pull-down device is increased with the aid of a second auxiliary
circuit. Post-layout simulation results of the proposed structure in a
0.18-um CMOS technology show that at the input low supply voltage
of 0.3 V and the high supply voltage of 1.8 V, the level shifter has a
propagation delay of 46 ns, static power dissipation of 230 pW, and
an energy per transition of 84 fJ for a 1-MHz input signal.
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The rapid increase in the installed capacity of Renewable Energy
Sources (RESs), particularly Large-Scale Photovoltaic Plant (LS-PVP)
will have a major positive or negative impact on the performance of
the power system in the near future. Also, the deterministic load flow
approach is not an appropriate manner for the analysis of modern
systems penetrated by RESs. In this paper, a Probabilistic Load Flow
(PLF) method based on the stochastic nature of LS-PVP and loads is
applied to evaluate with accuracy the impact of the various control
methods of LS-PVP on the system. For this purpose, the Technical
Performance Indices (TPls) are used more comprehensively
investigate. The Monte Carlo simulation (MCS) is applied in this
paper. Finally, the control methods of LS-PVP are validated through
the Nordic test system using the MCS method. Results show that by
using LS-PVPs with a proper controller, the negative effects of LS-
PVPs on the system are decreased, the costs required to expand and
reinforce the transmission network is reduced, the costs required to
reactive power compensation devices and communication between
controllers are decreased. Generally, the system integrated with LS-
PVPs in the stressed area is not operated better than the synchronous
generator, when a fault occurred.
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The floating photovoltaic system (FPVS) is a new power generation
system that has attracted wide attention because of its variety of
advantages. Besides a high efficiency due to the cooling effect of
water, the system can reduce water evaporation. However, it seems
deploying FPVS only with the purpose of water evaporation reduction
cannot be satisfying without an efficient energy management system.
Autonomous FPVS is one of the popular application of this system. In
this regard, proper energy management of the autonomous system
needs a storage mechanism with short-term and long-term planning.
However, operational and maintenance costs must be accounted in
the design process of storages controller. In this paper, an optimized
fuzzy logic controller (FLC) for operating of an autonomous FPVS with
the capability of annual saving 724 m3 based on the particle swarm
optimization (PSO) algorithm is developed. A hydrogen tank is
considered as long-term energy storage and a battery is considered
for short-term energy storage. The PSO algorithm is used to optimize
membership functions of the FLC through one year of operation.
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Fluctuations in power generation in wind farms reduce their profits
and utility grid reliability. Energy storage systems (ESS) are used to
decrease the energy imbalance between actual wind power and
scheduled wind power in wind farms. Therefore, ESS optimal control
and planning will play an important role in reducing energy imbalance
and increasing wind farm profits. In this paper, a novel control
method based on model predictive control (MPC) is presented to
fulfill the committed energy production of wind farms and increase
the ESS operation benefits. Considering the short-term forecast of
real-time market price and wind power in the optimization problem
leads to more efficient scheduling for the ESS charge/discharge rate
and the amount of energy purchased from the real-time market. It
not only reduces energy imbalance but also increases wind farm
profit. Numerical results are presented to show the effectiveness and
validity of the proposed control method.
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This paper presents a decentralized control method for photovoltaic
(PV) systems to improve voltage regulation and reactive power
management in low voltage (LV) distribution system with high
penetration of PV systems. Drawbacks of existing reactive power
strategies for PV systems are analyzed in this paper. The proposed
method obviates these disadvantages by incorporating a local
reactive power control method in the distributed cooperative
control. This approach improves the voltage profile of buses,
prevents PV systems from active power curtailment, and manages
reactive power sharing among PVs based on their reactive power
ratings. A radial LV distribution system with 7 PV systems is modeled
to explore this method. Simulation results are presented to validate
the control method's effectiveness for mitigating voltage deviation
and accurate reactive power sharing in the distribution network with
the PV system.
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According to the utilization of evolutionary algorithms such as the
Inclined Planes System Optimization (IPO) Algorithm in various fields
of engineering science, attempts to improve the performance of
these algorithms have always been considered. The standard version
of IPO algorithm is based on the dynamic movement of objects on
inclined planes without friction. There is also a simplified version of
this algorithm to reduce the complexity of equations called Simplified
Inclined Planes System Optimization (SIPO). The efficiency of the
standard version of IPO and the simplified IPO version (SIPO) is
proven in solving many optimization problems. However, due to the
strong exploitation, this algorithm suffers from weak exploration.
Hence, this leads to low convergence rates and in real applications
can get stuck in the local optimum. In this paper, a uniform mutation
operator is applied to the SIPO algorithm to make more effective
exploration of the latent information contained in the population of
solutions. The measurements of the proposed method is first taken
on 10 known standard benchmark functions. Then, the performance
is compared to the results obtained from the standard IPO algorithm
and the SIPO version. Also, the proposed method is utilized in training
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Adaptive Neuro Fuzzy Inference System (ANFIS) classifier and the
results obtained from using IPO, SIPO, Genetic Algorithm (GA) and
Particle Swarm Optimization (PSO) algorithms in the training of this
classifier are compared. The results indicate that the proposed
algorithm, in both the experiments of standard benchmark functions
and in the training of ANFIS classifier, is able to achieve better
performance in comparison to the mentioned methods and has a
faster convergence speed.


http://mvip2015.sbu.ac.ir/English/site/index

‘ O30 G 9 (wigo il YT (o) § G
Eoeas A VEe e olo il Ve JIYA

29th Iranian Conference on Electrical Engineering
May 18-20, 2021 — Tehran

icee-1299 :dJlis oS

Exploring the Impact of Machine Translation on Fake News
Detection: A Case Study on Persian Tweets about COVID-19

Sy deste = el dabbld oo - Llaw sl g
Sl aodle olKisls — iy giaio olKilo - Slblls asdle olKils

—oaSz

Fake news detection has become an emerging and critical topic of
research in recent years. One of the major complications of fake news
detection lies in the fact that news in social networks is multilingual,
and therefore developing methods for each and every language in the
world is impossible, especially for low resource languages like
Persian. In an effort to solve this problem, researchers use machine
translation to uniform the data and develop a method for the
uniformed data. In this paper, we aim to explore the impacts of
machine translation on fake news detection. For this purpose, we
extracted and labeled a dataset of Persian Tweets from Twitter on
the subject of COVID-19 and developed a method for detecting fake
news on the extracted Tweets based on the SVM classifier, then we
machine translated the data and applied our proposed method to it.
Finally, the result for binary class (only fake and legitimate) fake news
detection was 87%, and for multiclass (satire, misinformation, neutral
and legitimate) fake news detection was 62%, and our findings
demonstrate that machine translation has a 4% negative impact on
binary classification accuracy and a 23% negative impact on
multiclass classification.
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The multidimensional knapsack problem (MKP) is a well-known NP-
hard combinatorial optimization problem with which many
engineering problems can be modeled. Metaheuristic methods are
proven efficient in solving NP-hard problems in a reasonable amount
of time where exact methods face limitations. In the past decades,
many heuristic methods have been developed to solve the MKP.
Butterfly Optimization Algorithm (BOA) is a recently developed
metaheuristic method that has attracted the attention of various
researchers due to its simplicity and potential as an optimization
technique for global optimization problems in various applications. In
this paper, the multiswarm binary BOA (MBBOA) is introduced to
solve the 0-1 MKP. MBBOA employs a parallel search strategy to
reach the optimum values in a reduced amount of time. To prove the
efficiency of the proposed method, two experiments are conducted
on 11 medium-scale and large-scale benchmark problems. Obtained
results show that MBBOA is able to solve the MKP in a much less
amount of time compared with the sequential BOA algorithm.
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Alarm systems, as a layer of protection in processes and industrial
complexes, have attracted much attention in both industry and
academia. A simple yet extremely common approach to monitor
processes is to raise an alarm when the value of a process variable
exceeds its predetermined limits. This approach, however, is not
effective, when an abnormality of fault changes the variance of a
process variable, and not necessarily its mean value. In this paper, a
method based on generalized delay-timer is proposed to detect such
changes. Subsequently an algorithm is developed for optimization of
the generalized delay-timer parameters based on the properties of
the process data. Simulation result confirm the effectiveness of the
proposed methods.
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In this paper, a method for modeling distributed communications in
regular grid wireless sensor networks is presented using the Modified
Fornasini-Marchesini (MFM) model of two-dimensional systems.
Also, quantization schemes have been used to model in-node and
inter-node computations. Furthermore, a method has been proposed
for distributed data processing in the wireless sensor network. The
stability of this network has been investigated using a Wave
Advanced Model (WAM) and considering quantization relations.
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This study aims to examine the effective rate of a Multi-Input Single-
Output (MISO) system under independent and non-identical (i.n.i.d)
distribution with the Extended Generalized-K (EGK) fading channel.
The Moment Generating Function (MGF)-based method is used since
it has a computational advantage over probability density function
(PDF)-based methods and leads to a full closed-form relation.
Moreover, the H-function EGK distribution is employed to calculate
the exact and asymptotic expression for the effective rate of MISO
wireless communication system. Finally, the Monte Carlo simulation
results, along with accurate and asymptotic results are presented.
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In this paper, we propose an analytical model for dimensioning of
Orthogonal Frequency Division Multiple Access (OFDMA) systems in
5G networks by considering Internet of Thing (loT) application using
stochastic geometry. In these systems, some communication will be
lost when the number of required subcarriers is greater than the
number of available subcarriers. We compute the upper bound of the
lost communication probability for downlink. In such a system, the
position of receiving users is modeled by the Poisson point process.
The number of subcarriers dedicated to each user depends on its
Signal to Noise Ratio (SNR), position and the shadowing, hence for
calculating the number of subcarriers, it is needed to use stochastic
geometry. Multigroup user system with each group of users having
its own application and throughput requirement is considered. For
having dimensioning in terms of subcarriers, we present
concentration inequality for functions defined on the Poisson point
processes to calculate the upper bound of loss probability. The
performance of the upper bound in different range of user intensity
is investigated.
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In cell-free (CF) massive multiple-input multipleoutput (MIMO)
architecture, large number of access points (APs) collaboratively
serve much smaller number of users. Conventionaly, it is assumed
that each AP serves all users. In this work, however, to lessen the
computation and hardware costs, instead of serving all users, each
AP serves limited number of them. We propose an algorithm for
assigning users to each BS. Besides, we assume each AP is connected
to a central processing unit (CPU) via limited capacity fronthaul link.
To efficiently address the fronthaul capacity constraints, three
strategies for sending signals from APs to the CPU are employed;
namely: compressforward-estimate (CFE), estimate-compress-
forward (ECF), and estimate-multiply compress-forward (EMCF). We
drive the capacity of the aforementioned systems with user
management. It is shown that user management improves the
performance of the ECF and EMCF from sum spectral efficiency(SE)
and SE per user perspective.
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In recent studies, several methods have been suggested to decrease
noise of magnetic resonance image (MRI) in order to raise the peak
signal-to-noise ratio (PSNR) and the structural similarity index (SSIM).
In this paper, we propose a novel method based on a minimization
problem in Ripplet domain that uses singular value decomposition
(SVD) in low rank learning to eliminate the noise of MRl images. We
reschedule the weighted nuclear norm minimization (WNNM)
problem in any edges of Ripplet domain transform and using an
adaptive weighting structure to denoise the patches of Ripplet
component matrix. The parameters of the proposed method are
divided into two groups, some of them are calculated systematically
based on the WNNM problem in input MR images, and some others
are defined according to the problem situations. The proposed
method is compared with recent state-of-the-art denoising methods
by the synthetic and actual MR image datasets in the presence of the
Rician and Gaussian noises. The experimental outcomes investigate
the ability of the proposed method in reducing the noise and enhance
the similarity performance in comparison to the other methods.
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Image quality equations for focused transducer in circular
photoacoustic computed tomography
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In this paper, we divide the imaging geometry of a photoacoustic
computed tomography (PACT) structure that have a circular
geometry and have focused transducers of positive or negative focus,
into different zones of varying resolution. With using the presented
analysis, it is possible to find the maximum range in which the system
resolution is at its best value, according to the device specifications.
The following equations are used to find the blind spot angles of the
system for each source point inside the chamber. These are
important for two reasons: the first is that the user can calculate the
range in which the imaging system has the best quality by entering
the specifications of his PACT system in the equations mentioned in
this article. The second is that the user can, depending on his
minimum expectations of a PACT system, use the presented
equations to calculate the parameters required to design a PACT
system.
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In this paper, the relationship between the position of ultrasound
transducers from the photoacoustic source and the reconstructed
image is investigated. Our studies have shown that the distance of
the transducer and its location from the photoacoustic source
specifically affects and is closely related to the quality of the
reconstructed image of the source. Also, we introduce a concept
called blind angle for photoacoustic computed tomography (PACT)
that have planar or circular limited-view geometry. Complete and
accurate equations of this relationship are presented in this paper for
all different 2D photoacoustic geometries. The main source of these
equations is the spherically of the ultrasound wave produced by the
photoacoustic source. The result of these equations is that depending
on the location of the transducers with respect to the photoacoustic
source, the characteristics of the reconstructed image and the quality
of the reconstruction of each point of the photoacoustic source can
be accurately obtained, and the reason for these dependencies is
fully explained. The results show that the more transducers receive
the ultrasound wave produced by the photoacoustic source at more
different angles, the higher the quality of the reconstructed image
would become.
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Conditional GANs (CGANs) use a condition to generate images.
Adding a class condition to the discriminator helps improve the
training process of GANs and has been widely used for CGAN.
Therefore, many loss functions have been proposed for the
discriminator to add class conditions to it. Many of them have the
problem of adjusting weights. This paper presents a simple yet new
loss function that uses class labels, but no adjusting is required. This
loss function is based on WGAN-GP loss, and the discriminator has
outputs of the same order (the reason for no adjusting). More
specifically, the discriminator has K (the number of classes) outputs,
and each of them is used to compute the distance between fake and
real samples of one class. Another loss to enable the discriminator to
classify is also proposed by applying softmax to the outputs and
adding cross-entropy to our first loss. The proposed losses function is
applied to a CGAN for image-to-image translation (here stain
transformation for pathological images). The performances of
proposed losses with some state-of-the-art losses are compared
using Histogram Intersection Score between generated images using
different loss functions and a reference image. The accuracy of a
classifier is also computed to measure the quality of generated
images. Our first loss performs almost similar to the loss that
achieved the best results
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For specified applications of 2.5 Giga-bit-per-second, a low-noise and
low-power transimpedance amplifier (TIA) is introduced here. The
introduced TIA possess an active feed-forward network based on
current-mirror structires beside an active load, that resonates with
the capacitive load. Using 90nm CMOS library parameters, the
presented TIA prvides -3dB frequency of 1.7GHz and 54.53dB ohm
gain, with consumpting power of 2mW, and producing 12.6pA/VHz
input referred noise
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This paper presents A CMOS Gain Controllable Low Noise Amplifire
(LNA) in TSMC 180nm process. A gain control circuit is exploited and
added in the first stage of a folded cascode LNA to achieve gain
tuning. Resistor and capacitor feedback technique are introduced for
improving IIP3 and input matching. Without gain controlling, located
in the frequencies of interest (5.24 GHZ), the is 27.54 dB, and the NF
is 1.97 dB, and S11 is -25.44 dB with a good IIP3 of +3.14 dBm at 1.8
v of supply.
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A novel methodology to design a highly efficient wideband Class F-
1/F power amplifier using GaN HEMT is presented in this paper. The
PA operates in Class F-1 in lower half band and Class F in higher half
band, achieving the overall bandwidth in the frequency range of 1.4-
3.4 GHz. A matching network using a 6th and 8th-order low-pass
chebyshev filters is designed at the output and input, respectively,
which provide the optimal fundamental impedance and allow
harmonic control up to the third order within an octave bandwidth.
The main contribution of this work is the combination of two class (F-
1/F) and design of wideband matching network for each band, also,
the simple design of filters and the condition introduced for both
frequency bands of operation to make the design simpler. With the
proposed condition on the center frequency of each band, it is
simpler to design matching networks to provide proper impedances
for harmonics. Both simulation and measurement results show that
an optimal Class F-1 PA is realized from 1.7 to 2.3 GHz with a
measured efficiency of 66-83.8% and output power of 37-40 dBm.
Meanwhile, the PA acts as an optimal Class F amplifier in the
frequency range of 3.2-3.4 GHz with a measured efficiency of 62-76%
and output power of 38.7-40 dBm. The implemented PA achieves a
measured bandwidth from 1.4-3.4 GHz with &gt;36 dBm output
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power and &gt;58% drain efficiency. The measurement results show
that this PA is among the best reported works.
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This paper proposes a differential rectifier for radio frequency energy
harvesting systems with a high dynamic range. This architecture
suggests a feedback circuit to reduce the reverse leakage current at
high input power and proposes another auxiliary circuit to increase
the forward current at low power. Another advantage of this
architecture is sensitivity improvement. This proposed structure is
Designed and simulated in 0.18 um standard CMOS technology. The
simulation results exhibit a peak Power Conversion Efficiency (PCE) of
86.78% and a dynamic range of 12dBm for a PCE&gt;80% with a
sensitivity of -19.38 dBm at 1 V output across a 100KQ resistive load.
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This paper introduces a wide bandwidth integer-N Type-l PLL. By
using a novel Delay-line based filter as loop filter, the bandwidth of
the proposed PLL is about 5 times greater than the bandwidth of
traditional Type-l PLL. The chosen strategy in widening the PLL
bandwidth is to replace the RC loop filter with a 2-tap delay-line
based filter which provides a desired magnitude and phase response.
Operating with a reference frequency of 10MHz, the proposed PLL
provides a loop BW of about 5MHz, and a spur level of -50dBc. The
presented PLL exhibits an in-band phase noise of -119 dBc/Hz at
1MHz offset. PLL total power consumption is 2.5mW from the
nominal supply of 1.8V.
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Low dynamic range (DR) and the sensitivity to process variations and
mismatch are the two known issues of the time amplifiers (TA) which
have been utilized in deep sub-micron implemented time-to-digital
converters (TDC). To alleviate these problems, a 2x time amplifier
with a wide input time difference range is proposed in 65 nm CMQOS
technology which employs a new compensation technique based on
time-to-current conversion. This compensation method maps the
input time to an appropriate current value injecting into the
conventional 2x TA. Simulation results demonstrate a 400 ps input
time range with less than 10% gain error while the TA has the
maximum delay of 120 ps. Monte-Carlo simulation shows less than
9% standard deviation at inputs higher than 20 ps for the TA gain.
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we present a new approach to an open-loop time amplifier. The
proposed architecture achieves a time gain between 2 and 16 with
zero-time duration to access the required gain. The input time
difference range depending on the used gain varies from 6ns (for
gain=2) to 781ps (for gain=16). We observed a measured maximum
gain error of 3.75%. This structure is used in a 9-bit Time to Digital
Converter (TDC) to obtain the digital output code. The design’s
parameter has been simulated in 0.18um CMOS technology. The
simulation results show a minimum time resolution of 3.75ps and a
maximum dynamic range of 1.92ns corresponding to 9bits resolution.


http://mvip2015.sbu.ac.ir/English/site/index

| 1 62 wkign il S nogh g ot
SO Ve ole Cutgums | Y JIVA

29th Iranian Conference on Electrical Engineering
May 18-20, 2021 — Tehran

icee-1311 :dJlis oS

A Digital Method for Offset Cancellation of Fully Dynamic Latched
Comparators

S9k dezme = >l Lo e
oS el o oSl = oS el iaio oKl

—oaSz

In this paper, we have proposed a two-phase high precision digital
offset cancellation method for dynamic latched comparators. The
proposed method's first phase is weight balance control, and the
second phase is named body bias control. The first phase reduces the
offset of the comparator up to a few millivolts, and the second phase
alleviates this amount to some decades of microvolts. The main
reason for using the second phase is the weight balance calibration's
sensitivity to the input pairs sizes and kickback noise. A retiming
method is used to control the thermometer code DAC switching
activities and minimize the glitches. The thermometer DAC structure
is used for the body bias control method instead of R-2R DAC to
ensure the body bias controller's monotonic signal. Circuitry
simulations are done using Cadence with 180 nm standard CMOS
technology under 1 V power supply. A strong-arm dynamic latched
comparator is used for our calibration study. Before calibration, the
input offset has three times of standard deviation equal to 19.56
millivolts. The weight balance control offset method has reduced this
amount to almost 2.8 millivolts. Finally, the fully-calibrated
comparator results have an offset equal to 363 microvolts. The
calibration clock is set to be 33.3 MHz. Our offset cancellation
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prepares 53.9 times improvement in the input offset of the
comparator using 389 microwatts.
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In this work, a novel kickback noise reduction technique is
represented. This method aims to reduce both common-mode and
differential-mode components of kickback noise in the dynamic latch
comparator. This method reduces maximum kickback noise current
by more than %68. Also, we use a body voltage trimming calibration
scheme to reduce offset from 13.2 mV to ~ 0.3 mV efficiently. This
dynamic comparator is simulated in 0.18 um CMOS technology,
which consumes 2.86 uW in each comparison cycle. So it is
appropriate for low-power applications.
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This paper presents a low-power time-based analog-to-digital
converter (ADC) for wearable electrocardiogram (ECG) sensor
applications. In this work by applying the difference between two
consecutive samples to the input of the conventional voltage-to-time
converter (VTC), the requirements on the high frequency ramp will
be relaxed and we can design for low power consuming
implementation. The proposed approach reduces the converter
complexity and generates 1-bit data stream which leads to more
power saving. The proposed circuit was designed and simulated in
180 nm CMOS technology process, achieving a resolution of 10.8 bit
and consumes 165 nW power with a supply voltage of 0.8 V.
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A new high-speed low-power two-stage dynamic comparator is
presented. In the first stage of the comparator, a positive feedback is
used to reduce the delay time. Furthermore, in the reset phase, an
NMOS switch is utilized between the differential output nodes of
each stage to reduce the delay time. Moreover, the latch stage is
activated with a predetermined delay to improve the offset voltage
and the comparison speed. Furthermore, by using intermediate
transistors between the first stage and the output latch, the delay
time and offset voltage is improved. The equations related to the
delay time and Input-referred offset voltage of the proposed
structure are derived and the effective parameters to reduce them
are identified. The post-layout simulation results in 65 nm CMOS
technology demonstrate that the clock frequency of the proposed
dynamic comparator can be 6 GHz while the delay time and standard
deviation in offset voltage are 40 ps and 5.69 mV, respectively. The
power consumption is 395.3 yW @ 6 GHz and 38 pW @ 1 GHz when
the proposed comparator is supplied with 1.2 V. Also, the occupied
area is 115.92 um2 (12.6 umx 9.2 um).
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The main purpose of this paper is to propose a novel approach to
determine the maximum allowable penetration level of large scale
photovoltaic power plants (LSPVPPs) considering rotor angle stability
of power network. For this purpose, firstly, an algorithm for
determining critical fault location (CFL) and critical clearing time (CCT)
against three-phase faults in transmission lines will be proposed.
Then, a novel algorithm will be proposed to determine the LSPVPPs
penetration limit considering transient rotor angle stability. Also, the
effects of different fault locations (FL) and the protection system
operation time on the LSPVPPs penetration limit will be investigated.
To show the performance of the proposed method and analyzing the
factors affecting the penetration limit, LSPVPPs and their controllers
are precisely modeled in the DSL environment of DIgSILENT
PowerFactory software, and using the DPL environment of this
software, the proposed algorithms are implemented on the Nordic32
test system. The dynamic simulation results verify the efficiency of
the proposed method.
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Electricity supply planning is a complex problem, especially in the era
of day-to-day development in power generation technologies that
each of which has its own specific technical and economic
characteristics. Taking environmental aspects into consideration
makes the problem even more complicated. Therefore, developing
new efficient approaches to deal with this problem is of crucial
importance. This paper proposes a model for backcasting the
environmental sustainability in the power supply mix. The suggested
model combines a genetic algorithm, a linear programming model,
and an AHP-TOPSIS method. The model is used to analyze Iran's
power sector. The results show that solar PV and wind turbine are
two promising technologies for Iran's long-term power supply. The
results also indicate that the environmentally sustainable plan would
give rise to a reduction of per unit CO2 and SO2 emissions, as well as
water consumption, but it would cause an increase in land use. The
findings indicate that to keep CO2 emissions decreasing trend in the
long-run, it is essential to expand the potential capacity of
renewables, and also to devise efficient plans to reduce the demand.
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Following a disturbance in an islanded industrial power plant, if the
power imbalance between generation and load is not eliminated
quickly, under/over voltage and frequency relays may quickly trip
sensitive loads (like petrochemical ones) and results in siginigicant
economic loss. Accordingly, the main purpose of this paper is to
propose a generation shedding procedure for Power Management
System (PMS) to execute timely and optimal control measures to
maintain voltage and frequency within the acceptable range and
prevent the operation of over-voltage and frequency relays. In this
method, in the first moments after a short circuit occurrence in a load
feeder, which causes an over current relay to operate and remove
some loads from the grid, proposed feature set is calculated to
determine the required generation shedding amount by an artificial
neural network (ANN). The results of dynamic simulations performed
using DIgSILENT PowerFactory software in a real industrial power
plant show that the implementation of these control measures will
prevent the operation of the protection system and eventually the
power plant will reach a new stable equilibrium point.
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Extreme events like natural disasters and malicious attacks, make
severe threats for power system. To improve power system resilience
against these high-impact low-probability events, network hardening
is introduced as a constructive strategy. This paper presents a robust
optimization model to attain the most effective hardening plan as
defending resource to deal with multiple contingencies. The resulted
tri-level mathematical formulation is solved by column and constraint
generation (C&amp;CG) algorithm. In which, on the first level the
hardening decision are made, the second level is to determine the
maximum damage caused by the extreme event, and on the third
level the system operator tries to minimize the load-loss through an
optimal operation of the power system. Extensive numerical studies
on the 39-bus test system demonstrates the effectiveness of the
proposed methodology.
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In this paper, two time redundancy-based error detection methods
are proposed for critical real-time embedded systems. These
approaches are considered for error detection in computation and
mainly focused on arithmetic operations especially the addition due
to its frequent and critical usage. The proposed methods detect the
occurred faults by duplicating the computation and modify operands
of two versions by encoding schemes to avoid error propagation in
the system. Here, a tradeoff is formed between the complexity of the
encoding mechanism that is applied to the computation operands
and the detection coverage of the proposed method. More
complicated encodings avoid the propagation and masking of faults
but in terms of more overhead. our proposed methods try to consider
this trade-off and improve the detection capability of error detection
methods with low overhead. To this aim, we have proposed two
detection approaches based on recomputing and encoding the
operands and utilized basic operations such as shift and swap in the
encoding. The effectiveness of our proposed method is evaluated by
several experiments and compared to basic and accepted methods of
this field. Experimental results show that our proposed methods are
capable of detecting more than 99\% of injected stuck-at faults in one
and two bits of the data with a very low-performance overhead.
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In this paper, a task scheduling approach based on Strength Pareto
Evolutionary algorithm (SPEA2) to improve the reliability of multi-
core embedded systems is presented. Multi-core embedded systems
are widely employed in many applications such as transportation,
health-care, electricity grid and so on. Reliability is one of the major
concerns of these systems due to its effect on lifetime of processors.
To efficiently enhance reliability, its mutual impact on other design
parameters such as performance and power consumption should be
considered. Moreover, reliability in terms of soft and hard error rate
is very important due to employing the embedded systems in safety-
critical applications. The mentioned criteria are not independent and
their joint optimization is associated with some complicated trade-
offs. Considering these criteria at the system-level and optimize them
during the task scheduling process, is one of the most effective
methods. In this paper, we employ SPEA2 as a powerful evolutionary
algorithm for solving the defined multi-objective optimization
problem during task scheduling process. Thus, the order and place of
executing each task of application are determined during the
optimization process of the mentioned design criteria and based on
the precedence limits. To demonstrate the effectiveness of our
proposed method, several experiments are performed that check the
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ability of our approach in exploring the design space and meeting the
existing trade-offs among the considered criteria during enhancing
the processing system reliability. Moreover, the proposed method is
compared to related studies in terms of design space exploration and
joint optimization capability. Based on these experiments, our
proposed method outperforms related studies and provides a more
proper solution set based on the joint optimization of reliability,
power consumption and performance.
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with the increasing growth in computing demand and the complexity
of applications, cloud computing has become very popular in recent
years. To cope with the high demand for computing resources, data
center providers have introduced various types of hardware
accelerators such as GPUs and FPGAs in their environments.
Accelerator virtualization is also introduced to overcome the
underutilization of GPUs and FPGAs in such environments. However,
resource provisioning can be quite challenging in large data centers
with heterogeneous setups due to the massive solution space of the
resulting VM placement problem. In scenarios where the number of
VM requests exceeds the number of available hosts, finding an
energy-efficient solution with maximum VM acceptance rate can get
difficult for simple heuristics or even metaheuristic methods under
tight decision time constraints. The aim of this paper is to tackle the
inefficiency of genetic algorithm (GA) in producing good partial
schedules in limited decision time. To this end, we introduce a GA-
based VM placement method called VLMGA (variable-length
modified genetic algorithm). Starting from a limited solution space,
VLMGA iteratively tries to find a solution in each sub-space and
enlarge the search space until no feasible solution could be found
within the specified time frame. Using the proposed technique, the
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quality of the obtained solution can be greatly improved. Evaluated
under real-world workload scenarios, the proposed method achieved
16% improvement on the energy-delay product compared to well-
known VM placement methods.
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Graph partitioning algorithms have been utilized to execute complex
applications, where there is no enough space to run the whole
application once, like in limited reconfigurable computing resources.
If we have found an “optimal” clustering of a data set, it can be
proved that the optimal partitioning can be achieved. K-means based
algorithms widely used to partition subjects where there is no
information about the number of clusters. A vital issue in the
mentioned method is how to define a good centroid, which has the
principal role in “good” clustering. In this paper, we introduced a new
way to determine purposive centroids, based on Binomial
Distribution to reduce the risk of randomly seeds selection, Elbow
Diagram to achieve the optimum number of clusters, and finally, Bin
Packing to classify nodes in defined clusters with considering
Utilization Factor (UF) due to the limited area of Run Space. The
proposed algorithm, called Binomial Distribution based K-means
(BDK), is compared with common graph partitioning algorithms like
Simulated Annealing Algorithm (SA), Density K-means (DK), and a link
elimination partitioning with different scenarios such as simple and
complex applications. The concluding results show that the proposed
algorithm decreases the error of partitioning by 24% compared to the
other clustering techniques. On the other hand, the Quality Factor
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(QF) is increased 41% in this way. Execution Time (EX.T) to achieve
the required number of clusters is reduced significantly.
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Stabilization of underactuated systems is a challenging problem
especially when external disturbance is applied and the actuators are
limited. Interconnection and damping assignment passivity-based
control (IDA-PBC) provides a general framework to stabilize the
systems represented by port Hamiltonian modeling such as
underactuated robots while its application is restricted by some
partial differential equations. In this paper, IDA-PBC methodology is
applied to a spatial 3-DOF underactuated cable driven robot. A robust
term with respect to bounded matched disturbance is designed,
positive tension in cables by suitable defining the parameters is
considered and stability of the system is ensured by Lyapunov direct
method. simulation results illustrate the effectiveness of the
proposed controller.
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This article presents a sliding mode and feedback linearization
controller for position and attitude control of a hexarotor with an
uncertain mass in the presence of wind. Also, a constrained adaptive
particles swarm optimization (APSO) algorithm is used to find the
optimal path and avoiding moving obstacles with time-varying
radiuses. Furthermore, the stability proof of the controllers for this
case is presented. Finally, the results of simulations are utilized to
present the operation of the proposed controllers and path planning
algorithm performances.
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This article presents important strategies and tips for quadrotors,
octorotors, and hexarotors controllers to improve their performance.
At first, a method is introduced to consider the outputs of the outer
loop controller as forces then obtain the desired angles from these
forces. As limiting the angles of multirotors is critical and important
to their stability and has never been discussed before, a process of
bounding these forces is presented to maintain the multirotor in its
angle ranges and make the multirotor more stable by avoiding
making the multirotor reverse. Simulations are done for all these
methods for different controllers. Their performances are analyzed
mathematically and compared to common methods of limiting the
angles and anti-windup strategies. Also, the implementation of these
strategies and methods are presented in algorithm form.
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Controlling flexible robots is a challenging issue for a variety of
reasons, including: highly nonlinear dynamics, strong coupling, time-
varying specifications, vibration and deviation. In addition, the
existence of dependent uncertainties on their dynamics and
kinematics is inevitable, so that accurate models for controller design
are not available in such systems. In this paper, one L1 adaptive
controller using continuous-time model predictive control (CMPC) is
proposed for position tracking and removing vibration and deviation
in single-link flexible joint manipulator (SLFJM) in presence of the
unknown nonlinear dynamics and uncertainties. Eventually, the
performance of the proposed method is evaluated by simulation of
SLFJM and compare with model reference adaptive control (MRAC)
and conventional L1 adaptive control.
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As global positioning system (GPS) has failed in indoor environments,
numerous technologies are proposed to obtain better indoor
positioning system performance. One of these technologies is based
on visible light communication (VLC), which has become popular due
to its benefits. This technique has shown significant advantages,
including cost efficiency, long lifetime and good environmental
friendliness. In this paper, we use VLC positioning based on the angle
difference of arrival (ADOA) to estimate the position of people or
devices in a large scale indoor environment using least square
method. Two different placements for light-emitting diodes (LEDs)
are considered. Assuming practical limited field of view (FOV) for the
user's camera, part of LEDs in the image plane can be observed. Thus,
we propose a simple method to find the position of users using the
cross-correlation between the reference images and the user image.
This approach reduces the search region. Simulation results show
that, this method can achieve an average error of 32 cm in a
12mx12mx5.5m space in a 4X-shape LED placement, and in a
checkered LED placement the average error is about 38 cm in a same
size room.
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In this study, we explore the energy efficient power allocation
scheme in an energy harvesting cognitive sensor network where
some distributed Sensors with energy harvesting capability
attempted to access to the legitimate frequency band under the limit
of energy consumption and interference avoidance. Each sensor, as
a Secondary User (SU), participate in cooperative spectrum sensing
by exploiting energy detection and send the results to the Fusion
Center (FC). Then, the FC determines whether PU is present on the
channel or not based on gathered energy values. If the channel is
detected to be idle, SUs first harvest energy from a dedicated power
beam which is broadcasted by the FC, and then allowed to access the
channel and send their information data. The challenge of power
allocation and spectrum access in order to reach maximum
achievable data rate and minimum energy consumption at the
secondary network, formulated as an optimization problem. It is
shown that this problem is nonlinear fractional programming, and we
exploit the well-known Dinkelbach algorithm to deal with it.
Simulation results show that the proposed algorithm considerably
improves the energy efficiency of the secondary network compared
to the conventional cognitive network.
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In recent years, the use of digital images in data transmission
networks and digital devices has increased greatly. Therefore, the
security of images in transmission or storage has become very
important due to security attacks. For this reason, cryptography is
used to protect images from unauthorized access and attacks. In this
paper, an image encryption algorithm using chaos theory is proposed
in which, besides providing the required level of security, the speed
of encryption operations is also considered. Its security analyses have
been performed by MATLAB software to check its efficiency in terms
of security. Hardware implementation of the proposed algorithm has
been done in FPGA, using high-level synthesis and architectural
techniques, time and resource optimization. Based on our
experimental results, the hardware designed for image encryption is
robust in terms of security and it has low resource usage in the
hardware. The proposed algorithm was able to achieve an encryption
and decryption time of 21.14 milliseconds for an image with a size of
256x256.
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single-inductor multiple-output (SIMO) converter with constant
frequency auto-buck-boost feature is presented in this paper. This
converter can supply more than one output. Some applications of this
converter include their use in mobile phones and medical devices
that require different voltages. This paper deals with a single-
inductor dual-output (SIDO) converter for simplicity, which can be
generalized to multiple outputs. Here, according to the mode in
which the converter works and the maximum load current, which is
about 1 mA, the outputs work completely independent, which means
changing the load in one output does not affect the other output. The
converter operates in discontinuous conduction mode (DCM), and
the time-multiplexing control (TMC) method and pulse width
modulation (PWM) are used in its controller. An analog to digital
converter (ADC) is used to monitor the output voltage. The switching
frequency in this converter is 5 kHz, and due to the possibility of
changing the load at the output, the optimal duty cycle value for each
output channel is set by the measured voltage. In this paper, the goal
is to generate stable voltage and reduce cross regulations to the
minimum possible value or even to zero and consider regular timing
for switches by the controller.
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Due to the growth of technology, the use of energy extraction
techniques has replaced the use of batteries in various applications.
One of these energy sources is mechanical energy generated due to
the movement of the vehicle tire and its pressure. In order to take an
effective use of this harvested energy, it must be stored in storage
cells such as supercapacitors (SCs). In most applications a couple of
these SCs are needed, and accordingly the hiring of so called
balancing circuits is inevitable. In this paper, a unique energy
harvesting system (EHS) suitable for extracting the pressure of a
vehicle’s tire is proposed. This is accomplished by utilizing a
piezoelectric cell, together with its accompanying circuits. In addition,
a novel balancing circuit composed of Schmitt trigger and level shifter
as the control circuit, and network of Zener diode and a switch across
the SC is proposed which allows the use of multiple SCs. This
harvesting system is implemented, and based on the results it is
capable of extracting the pressure energy of vehicle’s tire.
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In this paper, a multipurpose and scalable smart lighting control
system for indoor environments developed and implemented for
wireless sensors networks (WSNs). The main goal of the developed
control system is to improve both security and user visual comfort.
The Artificial intelligence of Neural Networks (NNs) are employed to
model the system. The lighting system is modeled using the
feedforward neural network. According to the desired lighting
conditions (the maintained illuminance and illuminance uniformity),
the luminaires dimming levels are determined. The user data is
entered to the system via a touch panel and the user is warned by
text messages and emails. The designed system is implemented in a
real test environment and the experimental results show 98%
accuracy in determination of the maintained illuminance and
illuminance uniformity in the indoor test area.
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Adversarial attacks are one of the most critical threats in the machine
learning field, which raises doubts about the application of deep
neural networks (DNNs). Despite the recent advances in DNNs, the
adversarial robustness in DNNs has yet to reach an acceptable level,
especially against different kinds of perturbations. In this paper, we
aim to enhance the robustness of object detection against adversarial
perturbations. To this end, we adversarially train YOLOv3 model with
different backbones by means of parameterized Gabor convolutional
layers. To assess the robustness of our trained models, we have
adopted TOG vanishing, TOG fabrication, and TOG mislabeling
adversarial attacks. These perturbations are crafted on PASCAL VOC
and MSCOCO datasets to simulate three types of targeted specificity,
including  object-vanishing, object-fabrication, and object-
mislabeling, respectively. Extensive evaluations demonstrate that our
model equipped with the Gabor filters gain consideration adversarial
robustness in addition to the high generalization performance on
clean data.
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Renewable Energy Sources When Considering Network Uncertainty
and Fault Current Limiters
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Due to abundant benefits of renewable energy sources (RESs), their
participation in distribution networks is booming. However, they
could have adverse effects on the protection coordination schemes.
This paper proposes a non-dominated sorting genetic algorithm
(NSGA-2) that is a multi-objective optimization procedure to obtain
the best locations and sizes of renewable energy sources (RESs) with
fault current limiters (FCLs), reducing the short-circuit level of buses.
Also, the support vector regression, which is a supervised time series
prediction approach in machine learning, is introduced to consider
the uncertainty of load demands, network bid changes, and the
generated powers of some RESs based on probabilistic states. The
efficiency of the proposed procedure is established on the IEEE 33-
bus test network.
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Nowadays, circuit breakers (CBs) condition monitoring is essential
due to the importance of the performance of these critical elements
in the stability of the power grid against various faults. Exposure of
the interruption chamber including main and arc contacts to high
voltages a long with the lack of access complicates the online
condition monitoring of the CBs. Measuring the resistance of the
contacts, the amount of current, and the energy passing through the
CB during the operation are usual methods of CB condition
monitoring. In this paper, a new method based on frequency analysis
is proposed that is able to detect defects related to the non-
connection of the fixed and moving parts of the main and arc contacts
and shows that these defects can be distinguished from each other
with proper accuracy.
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Dynamic economic dispatch is the main tool for optimal power
system operation. On the other hand, probabilistic economic
dispatch is also an important tool because of the increasing of
uncertain and non dispatchable renewable generation mainly wind
and solar. This paper presents a probabilistic dynamic economic
dispatch model in presence of wind farms using a linear wind power
model. The main idea about the probabilistic model is presented in
previous work by authors. Based on the previous work, the wind
power curve is linearized by a precise method and Weibull
distribution function is used to model the probabilistic wind speed
specification. In the current paper two improvements are done as
extending the static economic dispatch to dynamic and also
extending the optimization algorithm to include all types of Weibull
distribution function.
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Inverters as one of the most important elements of power systems
have been profoundly developed in recent decades and their
performance has attracted researches in control and structure point
of view. In this paper, a novel structure based on low power switch
count is proposed for multilevel converter is feeding. The proposed
structure is presented for symmetrical/asymmetrical mode and the
number of power electronic devices is decreased in comparison with
similar works. Considering recent proposed structures, the proposed
structure has superior condition in terms of semiconductor switches
and drivers count as well as Total Blocked Voltage (TBV). The
performance of the proposed symmetrical 29-level converter is
analyzed and simulated in MATLAB/Simulink.
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By increasing use of renewable energy resources, grid codes impose
strict standards for reactive current compensation for low voltage
ride through (LVRT). On the other hand, multilevel voltage source
inverters have achieved prominent attention due to the their lower
dv/dt and harmonic content. This paper introduces a STATCOM based
on neutral point piloted inverter (NPPI) for the first time. The studied
5-level NPPI has a single dc bus which feds all phases of the inverter
and each phase contains two internal flying capacitors. A control
system has been developed for NPPI-STATCOM through which the
voltage of dc bus capacitor is controlled at its reference and using
redundant switching states, the voltages of flying capacitors are
balanced as well. Owing to its circuit topology, the active power can
be exchanged among the inverter phases. Thus, NPPI-STATCOM
control system is capable of balancing the voltage of internal
capacitors even being connected to a faulty grid while positive and
negative-sequence reactive currents being injected to the grid.
Several simulation results in MATLAB/SIMULINK confirm the above
claims indicating the performance of NPPI-STATCOM and the
developed control system.
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A Transformer less Quadratic Boost DC-DC Converter with
Continuous Input Current and a Few Number of Components, Based
on Classical Boost and Cuk Converter Suitable for Renewable
Applications
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In this study, a quadratic boost converter has been proposed. The
topology of the proposed converter is based on Cuk and conventional
boost converter. The low number of components beside the high
voltage ratio, is one of the proposed converter advantages.
Moreover, the continuous input current, makes it possible to employ
the proposed converter for renewable applications. Furthermore, the
high value of the voltage ratio with the low value of the duty cycle is
an achieved purpose in this paper. The introduced converter has
been designed for the continuous current mode (CCM). The
operating modes, operational relations, stress parameters of
semiconductors, practical voltage ratio and comparison with other
step-up typologies have been done for the proposed converter.
Matlab software has been used for dynamic studies of the proposed
converter. In the end, simulation and experimental results have been
provided and compared with each other. The simulation results have
been made up by PLECS as a simulation engine.
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In this paper, a new three-phase circuit for multilevel inverters with
symmetrical input sources is presented. The suggested inverter
consists of three-parts. Basic circuit, auxiliary circuit, and H-bridge are
the components that make up the proposed circuit. For this reason,
the suggested circuit is called a hybrid inverter. The reason for
exploiting the auxiliary circuit and H-bridge is the low production
voltage levels by the basic circuit. There are no capacitors and diodes
in this circuit and it has a simple and cheap control system. To
generate the multilevel output voltage in this inverter, the LS-PWM
control method is utilized. The proposed circuit is compared in terms
of the number of the utilized elements for the same number of levels,
which are satisfactory comparison results. Finally, the simulation
results in MATLAB/Simulink software are given to confirm the
inverter performance.
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Image steganography means hiding secret image into another
meaningful image. Researchers have employed different algorithms
such as wavelet transform, discrete cosine transform functions and
etc. to transform secret image and different image processing
algorithms like image encryption, utilized to reach better stego
images in case of imperceptibility and robustness. In most of
researches, higher robustness methods have lower impeccability and
vice versa. In this paper, we propose an adaptive LSB method using
chaos permutation, DCT and secret image authentication to increase
both imperceptibility and robustness in application. Chaos
permutation is a key feature in our work to improve the robustness
of secret image against attacks and wiener filter deconvolution is
employed to extract a clear secret image in receiver side, which has
the lowest noise in comparison with the original secret image. The
improvement of our proposed method have been analyzed and
evaluated by different criteria such as PSNR, SSIM and Histogram
plots.
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Intrusion Detection System (IDS) is considered as one of the essential
components of a secure network. Due to the high number of network
packet features, one of the major problems of IDS is false intrusion
alerts and low intrusion detection rates. Feature selection removes
all redundant or irrelevant features among the various features of
network packets. For this reason, it plays a pivotal role in overcoming
the mentioned problems and can improve the accuracy of intrusion
detection system. In this paper, a new human-inspired optimization
algorithm called coronavirus herd immunity optimizer (CHIO) is
proposed for feature selection in IDS. CHIO is able to select the
optimal subset of features from numerous features without affecting
system performance. In order to select the feature, two types of
classifiers, K-Nearest Neighbor (KNN) and Artificial Neural Network
(ANN), are used to obtain the accuracy of intrusion detection. In
addition, the ANN classifier is trained with the classic Gradient
Descent (GD) method as well as the two intelligent methods Artificial
Bee Colony (ABC) and Harmony Search (HS). In order to demonstrate
the performance, our method is tested on 20% of NSL-KDD and its
results are reported and compared to other studies. The proposed
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method has been able to achieve better performance in terms of
intrusion detection accuracy and number of features compared to
similar works.
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Using entanglement swapping, a quantum secret sharing protocol is
proposed. After sharing three-EPR among users, for encoding the
message, the sender prepares an auxiliary EPR pair and by operating
defined Pauli operations, she transmits six-bit message to her two
agents. Since using entanglement swapping, no qubits carrying
message are transmitted. So, if the perfect quantum channel is used,
the protocol is unconditional secure. In addition, this protocol
enhances the efficiency of Zhang-Man and Chou et al. protocols and
with the comparison of previous works has better performance.
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Efficient monitoring and quick feedback control are the main
requirements of smart cities to guarantee the stability and safety of
urban infrastructures. Real-time monitoring in order to detect
anomalies can lead to the data intensive processing requires a new
computing scheme to offer large-scale and low latency services. Fog
architecture by extending computing to the edge of network,
provides the ability to accurate and fast detection of abnormal
patterns. The hierarchical fog computing architecture and the
efficient hyperellipsoidal clustering algorithm presented in the
previous studies have been applied in this paper to identify
anomalous behaviors in water distribution grids. We created an
urban water distribution grid dataset using Epanet2w simulator
software by recording grid measured features as (pressure and head)
for several scenarios. To evaluate the effect of applying the
hierarchical anomaly detection model, we implemented the data and
computing nodes at different layers by docker containers. The
evaluation results proved the effectiveness of the hierarchical
anomaly detection model in significant reduction of the
communication latency, while preserving the detection accuracy
compared to the centralized scheme.
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Nowaday, centralized smart grid systems encounter many challenges
to peer-to-peer (P2P) energy trading, such as communications
overhead, security, and privacy issues. Blockchain-based energy
trading has been proposed as a possible solution to the above
problems. This paper proposes a secure and automated blockchain-
based framework that allows energy producers and consumers to
conduct energy trade without intermediate entity interaction. Smart
contracts have been established to automate the energy trade based
on an agreement energy-relevant both from the supply and demand
sides without third parties. In a smart contract, if all transactions are
successful, the energy trade will take place. We used the Solidity
programming language and Metamask wallet to create the smart
contract. Then, smart contract implementation results in the Ropsten
blockchain network are tested and compared with related works.
According to the analysis, the proposed framework has enhanced
security and privacy.
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Request Aggregation and Content Caching are two built-in
mechanisms within Named Data Networking. Despite the highly
motivating gain aggregation and caching bring to the network edge,
these two features have been traditionally addressed separately in
the literature. This paper shows that integrating aggregation with
caching can significantly improve network edge performance. We
introduce a novel joint aggregation and caching model to
characterize simultaneous aggregation and caching. An
approximation method is also presented with the goal of computing
system performance measures. In order to compare the performance
of this system with a cache-only scenario, a primitive proactive
caching scheme is designed to cache the result of the most resource-
demanding requests. Considering the rise of edge computing and the
imminent domination of loT, transient and time-sensitive contents
are the main focus of this paper. The results obtained by this paper
show that applying joint aggregation and caching can enhance the
user experience with edge computing services dedicated to reusable
time-sensitive content.
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Switched Robust Model Predictive Based Controller for UAV Swarm
System
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The formation decentralized control problem for multi-agent system
with leader-follower consensus is investigated. MPC controller is
proposed for trajectory tracking of the system. In order to increase
the robustness of the system, a tube MPC theory is suggested in this
paper. The swarm should track the predefined reference trajectory in
an acceptably organized manner. The closed- loop multi-agent
response is investigated in the presence of external bounded
disturbances. Hybrid controller is designed for the noted system in
order to overcome the external noise effects on path tracking of the
closed loop swarm problem. The controller is designed to switch
knowingly between the tube MPC and primary conventional MPC
controllers. The robustness of switching multi-agent system is
investigated under unexpected external noises for multi-agent
system. The simulation results demonstrate that the solution remains
optimal also the proposed control structure can satisfactorily deal
with noted external disturbances and noise.
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Stability Analysis of a New Switched SEIAR-Vac-Iso Epidemic Model
for the COVID-19
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In this paper, a new switched SEIAR-Vac-Iso (Susceptible, Exposed,
Infected, Asymptomatic, Recovered, Vaccinated, Isolated) epidemic
model is introduced and investigated with application to COVID-19
for the first time. Two theorems concerning the positivity and
boundedness of the solutions are proved. Then, the basic
reproduction number (R_0) and the equilibrium points of the new
model are calculated. The stability of the switched system is also
investigated by developing a Lyapunov function and using the
switching invariance principle, then the stability conditions of the
systems are obtained. Numerical simulations are presented to verify
the accuracy of theoretical results.
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Optimized ANFIS-based Control Design Using Genetic Algorithm to
Obtain the Vaccination and Isolation Rates for the COVID-19
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In this work, an Adaptive-Network-based Fuzzy Inference System
(ANFIS) control is designed and optimized with the Genetic Algorithm
(GA) to control the COVID-19 described by the SEIAR (Susceptible —
Exposed — Infected — Asymptomatic - Recovered) epidemic model.
This work aims to reduce the number of infected and susceptible
people by isolation and vaccination, respectively. In this regard, the
ANFIS-based controller is designed. The GA is employed to generate
an optimal data set by minimizing the appropriate objective function
to train the ANFIS algorithm. The obtained results are evaluated via
simulation in MATLAB® software to show the capability of the
controller in overcoming the outbreak.
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A Barrier Function Based Feedback Linearization Method for On-line
Output Tracking Control of Non-minimum Phase Systems
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This paper presents a new method for solving the output tracking
problem in nonlinear non-minimum phase systems using feedback
linearization method. The proposed method converts the problem to
an equivalent optimization problem where the constraints of which
include minimum phase conditions and the cost function is the
Euclidean distance between the system output and the
parameterized redefined output. To solve this constrained
optimization problem, it is first approximated to an unconstrained
one using the barrier method and then, through the steepest descent
algorithm, optimization parameters (the redefined output
parameters) are iteratively obtained in an on-line manner such that
at each time the minimum phase conditions are satisfied. Indeed,
solving the optimization problem leads to find a minimum phase
output as close as possible to the system output. On the other hand,
since this minimum phase output tracks the reference signal using
feedback linearization method, the system output converges to the
reference signal.
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Robust Laguerre based model predictive control for trajectory
tracking of LTV systems

Aoy ped Sl = i b lal = (B e = o] Jloz a0
= S el g oRiSls - S el Sris oRils
)'-wa‘ Sxo olKisls - )J)ml o oSSl

—oaSz

In this paper, the trajectory tracking of a nonholonomic, linear time-
varying (LTV) mobile robot is studied. The slippery surface condition
is a source of uncertainty for this constrained mobile robot and is
modeled as a bounded additive disturbance. The primary objective is
to design a robust model predictive control based on Laguerre
functions utilizing the tubes' theory. The system's time-varying
dynamic results in generating time-varying tubes and increasing the
operation time. To tackle this challenge, we performed some off-line
calculations to guarantee the control algorithm's real-time operation,
ensuring satisfactory performance and stability. Two controllers were
designed. In the first case, the designing inputs changed through the
execution time, while the other controller was just designed for the
specifically chosen dynamic. Illustrative simulations are presented to
show the applicability of the proposed method.
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Scattering by an array of PEC cylinders in ferrite media using
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New interesting analytical solution in theory of scattering by Perfect
Electric conductor (PEC) cylinders in ferrite media is presented using
spectral technique based on the scattering matrix. The problem is
considered as a 2-D electromagnetic problem assuming no field
variation along axis of cylinders. In this method a global scattering
matrix will be defined which it has all the information concerning the
electromagnetic behavior of all the scattering object. The validity and
accuracy of this method is verified by comparing the numerical
results with those given in the literature and simulation results with
COMSOL.
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Cavity Resonators
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This work presents a novel microwave sensor that is specially
designed for retrieval of complex permittivity. The operating
frequency range of the sensor is C band (4.54 GHz) and a tapered
feeding topology is implemented to achieve a higher quality factor
and coupling. The sensor is equipped with multiple techniques such
as Photonic Band Gap, Slow-Wave vias, which enhances the
sensitivity significantly. These techniques increase the interaction
between the material under test and the electric field. By utilizing
slow-wave via, a miniaturization of 35% is achieved. Due to the
reduction in size and increasing the sensitivity, these two methods
introduce a new possibility and application for sensor design. The
values of complex permittivities are extracted from S-parameters
obtained from simulation of the structure in CST Microwave Studio
(MWS) using a Machine Learning approaches.


http://mvip2015.sbu.ac.ir/English/site/index

‘ St G50 uigo W S (o 9 S
SO Ve ole Cutgums | Y JIVA

29th Iranian Conference on Electrical Engineering
May 18-20, 2021 — Tehran

icee-1232 :alis o5

Efficient and Fast Analysis of SIW Microwave Devices Using the
Multiple Multipole Technique
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An efficient and fast two-dimensional method is presented using
multiple multipole program (MMP). The proposed method is applied
to analyze two different substrate integrated waveguide structures.
A two-port post filter and a three-port power divider are studied and
the results show an excellent agreement with the commercial
software results. It can be seen that our method is 4.7 times faster
for SIW post-filter and 7.9 times faster for power divider than the
commercial software.
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Oblique Incidence using Multi-Layer Mantle Cloak
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In this paper, the possibility of cloaking metallic cylinders for a wide
range of incident angles and wide bandwidth of obliquely incidence
plane wave using well-known Mantle cloaking technique. Initially, the
scattering problem of multi-layer is solved analytically considering a
full tensor to model the sheet impedance of an ideal metasurface
wrapped around the object to be cloaked. Then, unlike conventional
capacitive patch metasurface, an optimized capacitive rectangular
patch metasurface is designed to suppress both co- and cross-
polarization scattered fields. Moreover, to enhance the cloaking
bandwidth a double layer mantle is introduced and it is shown that
nearly 33%cloaking bandwidth is achieved. The analysis is verified
using full wave simulations performed in CST Microwave Studio
(MWS).
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A Compact Microstrip Combline Filter for Microwave S-band
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In this paper, a wideband coupled-resonator microstrip bandpass
filter is designed and experimentally demonstrated in the S-Band. The
filter is comprised of quarter-wavelength hair-pin resonators,
reducing resonator and filter footprint compared to conventional
hairpin designs. Additionally, it is considerably forgiving to fabrication
tolerances and vyields remarkably close matched results between
theory, simulation, and measured results. One demonstration
presented has minimal insertion loss (&It;1 dB) for the entire wide
bandwidth of 3.4 GHz to 4.2 GHz. Wider bandwidths up to 60% are
also observed using the design. The proposed filter is an attractive
solution when space is a critical issue to be considered, as well as high
accuracy and wide bandwidth
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biomechanical evaluation and evolution
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This study aimed to develop a connecting dental implant with a
micro-motor mechanism that simulates the oral ligament’s
biomechanical behavior to increase dental implants’ lifespan. A
computer design software was used to design a connecting dental
implant with a flexible internal component and micro-movement
capability. The feasibility of the new system was investigated by finite
element analysis. Then a prototype of the attached dental implant
was made, and its mechanical behavior was evaluated. The
mechanical tests and finite element analysis results confirm that the
new connecting dental implant can predict micro-motion. In addition
to the evident and nonlinear displacement behavior in this micro-
motor mechanism, it simulates a natural tooth’s movement in the
human body. The slope of this new implant’s force-displacement
curve is about 38.5 N/mm before the 0.02 mm displacement and
about 430 N/mm after the 0.03 mm displacement. This new dental
implant with a micro-movement mechanism simulates and imitates a
natural tooth’s biomechanical behavior and has elastic, micro-
movement, non-detachable, and easy-to-use function.
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Automatic Classification of Parkinson’s Disease Using Best
Parameters of Forward and Backward Walking
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This study aims to investigate the discriminative gait features of
forward and backward walking to provide a combination of the most
relevant parameters. These parameters would potentially help the
clinicians to follow quantitative methods in diagnosing Parkinson's
disease. In this paper, the statistically significant gait features are
narrowed down from 46 to 30, 20, 10, and 5, using the minimal-
redundancy-maximal-relevance feature selection method. The
selected features were then fed to Random Forest and Support
Vector Machine classifiers to evaluate the ability of features in
discriminating Parkinson's disease and control groups. According to
the results, we selected to use Random Forest classifier in our
algorithm. Applying our algorithm on a database comprising 62
Parkinson's disease patients and 11 control participants, we achieved
the average accuracy of 93.9 and 88 in 10 iterations of Random Forest
and Support Vector Machine, respectively. Using the minimal-
redundancy-maximal-relevance feature selection and mean decrease
in accuracy and Gini index of the Random Forest classifier, we find
the critical role of backward walking parameters like the average of
stance time, step length, and swing time in classification results.
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Noninvasive Diagnosis of the Type of Breast Tumor through Artificial
Neural Networks

Gy s = M e - (60 2xid 00l (g o 0 — (ormlogb bsy
SETE ISR JUR P IUNCT NI JUN DI SINC T NI JUN DI SERNC T B
A i 5 psle wly cdll 3]

—oaSz

Different changes such as developing benign and malignant lesions in
tissues lead to specific variations in their macroscopic and
microscopic structure, which are associated with the alteration of
their mechanical properties. In the present study, the mechanical
parameters of different breast tissue lesions were noninvasively
estimated with high precision based on the displacement data by
using the powerful neural network method in order to detect the
type of tumor in the breast tissue. The displacement data of various
breast tissues, as well as the corresponding mechanical properties
were acquired to develop and train the neural network models. The
finite element modeling using Abaqus software was applied for
simulating breast tissue behavior and extracting the relevant
displacement data to train the neural networks. Ogden and Yeoh
hyperelastic models which are precise for expressing the hyperelastic
behavior of soft tissues, specifically the breast, were used to create
the finite element model for tumor-containing breast tissue. In order
to obtain a robust neural network model, white noise was added into
the displacement data extracted from the finite element model to
simulate laboratory conditions during deriving tissue data from finite
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element model. Based on the results, the trained neural network
models represent high precision and efficiency in estimating the
mechanical parameters of various breast tissues based on the
displacement data, which promises its use for carefully diagnosing
the type of breast lesion.
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Towards Non-Invasive Deep Brain Stimulation Using Temporal
Interference Method
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n this paper, we examine the effectiveness of thetemporal
interference method through simulations and experi-ments on
phantom models. In this method, the electrodes areplaced on the
scalp, and no physical damage is done to thesubject. In contrast to
other non-invasive stimulation methods inwhich a large part of the
brain might be under the influence ofthe stimulation, the TI method
not only has the ability to focus thestimulation at a specific point
(with a certain resolution), but alsoit can move the stimulated spot.
In the simulations, we study thecurrent interference pattern inside
the human head model, andwe use the Hodgkin—Huxley model to
map action potentials in oursimulations. Moreover, we study the
effect of different parameterson how to move the stimulation spot.
Our simulation results areverified against experimental
measurements on a phantom.
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