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Optimization of perovskite solar cell based on
perovskite CH3NHsPblsz with different ETM layers
using SCAPS-1D simulation software

Farshid jamshidi !, Seyed Mahdi Siadati?, Somaieh Salmani Shik®",
Mohammad Hossin Majles Ara*
LApplied Sciences Research Center, Kharazmi University, Karaj, Iran
2 Applied Sciences Research Center, Kharazmi University, Karaj, Iran
3Applied Sciences Research Center, Kharazmi University, Karaj, Iran
*Applied Sciences Research Center, Kharazmi University, Karaj, Iran

Abstract

Energy production using the photovoltaic phenomenon in solar cells can
reduce our dependence on fossil fuels and the production of toxic
greenhouse gases. Compared to other types of solar cells, perovskite
solar cells, although the energy conversion efficiency is low but they
have advantages such as light weight, high flexibility, and high
absorption, and the processes related to their preparation are lower in
cost and complexity than silicon solar cells. Active material (Active
layer) and cathode (HTM) are formed. In this article, we have used
perovskite CH3NH3PbI3 as active material and titanium oxide (Ti02),
fullerene phenol derivative C61 butyric acid methyl ester (PCBM) and
copper gallium selenide (CGSe2) as electron transfer layer (ETM) and
by changing the thickness and creating suitable defects in the layers with
the help of SCAPS-1D simulation software, we simulated an optimized
perovskite cell. The obtained results show the superiority of titanium
oxide over fullerene phenol derivative C61 butyric acid methyl ester and
copper gallium selenide.

Keywords: Perovskite solar cells, simulation, efficiency, SCAPS-1D.
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Applications of MIMO radar in vital signs detection

Amirmohammad Karimi !, Meysam alijani 2*
Istudent at college of engineering University of tarbiat dabir shahid rajaei
2professor at college of engineering University of tarbiat dabir shahid rajaei

Abstract

This paper reports a comprehensive review of the latest developments
in vital signs detection and human localization using multiple-input-
multiple-output (MIMO) technology. Wireless motion and vital signs
detection is an outstanding research area aimed at monitoring the health
status of human subjects and detecting their presence in various
environments with minimal concern. MIMO radars show several
interesting advantages over conventional single-input-single-output
architectures, mainly related to angle detection capabilities and
increased signal to noise ratio. Continuous monitoring of vital signs,
such as respiration and heartbeat, plays a crucial role in early detection
and even prediction of conditions that may affect the wellbeing of the
patient. Sensing vital signs can be categorized into: contact-based
techniques and contactless based techniques. Conventional clinical
methods of detecting these vital signs require the use of contact sensors,
which may not be practical for long duration monitoring and less
convenient for repeatable measurements.

Keywords: heart rate; radars; MIMO radar; vital sign ; human
localization.
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Identification of 5 cardiac arrhythmias with
convolutional neural network

Negin parcham?, Samanehparcham?, Esmail parcham?®, Somayeh
parcham?
1Shahid Madani University of Azarbaijan, Tabriz
2Mohaghegh Ardabili University, Ardabil
$Tabriz Azad University
“Payam Noor University of Tabriz

Abstract

Heart diseases are one of the most common types of diseases that
account for a very high number of deaths. Arrhythmias are abnormal
beats that cause a very fast beat (tachycardia) or a very slow beat
(bradycardia) and have ineffective pumping. The ability to detect heart
symptoms in time, the analysis of the electrocardiogram signal is vital
for the diagnosis and treatment of heart patients. This project is to
identify, predict and find arrhythmia using neural networks such as
CNN. Convolutional neural networks (CNN) are competently compared
to other neural networks due to the complexity of the QRS shape for the
validation of the test case. The prospective model which is extracted
from electrocardiograms (ECGs), highlights as an aid to prepare
artificial intelligence computations. Deep learning computations use a
predefined coherent architecture to parse information and reach
comparative resolutions as individuals. Deep learning It does this with
brain organizations that are multimodal projections. It is used to define
diseases in the time interval of two consecutive QRS waves. Deep
learning uses multilayer algorithms, also called neural networks, to
Teach brains to work in patterns similar to the human brain. The
prospective approach is used to help doctors diagnose the disease and
therefore accelerate it, which is very important for effective treatment.
By preprocessing, the integration of data is improved, which leads to
better accuracy for the prediction of extraction. Various features help,
So it is possible to increase it.

Keywords: Electrocardiogram signal, neural networks, cardiac
arrhythmia, QRS signal.
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Simulation of CZTSSe thin film solar cell,
comparison, optimization and investigation of the
effect of temperature on efficiency

Seyed Alireza Rasoli !, Somayeh Salmani 2
Photonics Laboratory, Faculty of Physics Kharazmi University, Karaj, Iran
2Photonics Laboratory, Faculty of Physics Kharazmi University, Karaj, Iran

Abstract

The amount of energy use is increasing day by day with the increase in
population and industrialization. One of the renewable sources that does
not have any harmful effects on the environment and human health is
solar energy. A clean and cheap source that can easily provide many
human needs for energy. Thin film solar cells are made of several very
thin layers deposited on top of each other. The advantages of thin film
solar cells compared to crystal solar cells are flexibility, light weight and
simple integration. Cu(In,Ga)Se2 (CIGSe) sun based cells have
accomplished exceptional efficiencies surpassing 20%. Be that as it
may, components such as indium and tellurium are uncommon, and
cadmium is very harmful, which may constrain the usage of these
gadgets at the terawatt scale. In later a long time, Cu2ZnSnS4 (CZTYS),
Cu2ZnSnSe4 (CZTSe), and Cu2ZnSn(S,Se)4 (CZTSSe) have
developed as substitution materials for thin-film PV due to promising
optoelectronic properties and the utilize of nontoxic, earth-abundant
components. In this article, we simulated CZTSSe solar cell with Al-
Zn0O/ZrS2/CZTSSe/Mo structure using SCAPS-1D software and
compared CZTSSe absorber layer with CZTS and CZTSe structures.
Next, we optimized the absorber layer to obtain the best performance of
the solar cell by changing the thickness of this layer. In the end, we
showed the effect of ambient temperature on the efficiency of the
optimized solar cell.

Keywords: Thin film solar cell, CZTSSe, scaps-1d, solar cell simulation,
efficiency increase, temperature effect, CZTS, CZTSe, ZrS2.
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Artificial Neural Networks and K-Nearest Neighbors
for the detection of kidney stones from CT-scan
images : A comparative study

Seyed Pouya Musavi Ghasemi !, Faramarz Ariyani Shirvanehdeh?,
Naser Nasirzadeh Azizkandi®
! Seraj Higher Education Institute-Tabriz
2Seraj Higher Education Institute-Tabriz
3 Seraj Higher Education Institute-Tabriz

Abstract

Chronic kidney disease is a progressive disease associated with a high
risk of cardiovascular disease, high mortality and health care costs.
Therefore, early diagnosis of the disease is very important to control its
consequences. Kidney stones are hard sediments that are often formed
due to the increase in the concentration of solutes and salts in the urine.
Medical imaging for segmentation of kidney stones is one of the
Important research topics in recent years. To diagnose kidney stones, the
noise of the images and the contrast should be reduced so that the
classification and division of the kidney can be done easily. First, we
used image pre-processing techniques including noise removal,
smoothing, sharpening, and contrast enhacement, then the features were
extracted using the gray level co-occurrence matrix, after that the
optimal features were selected. In this research, our purpose was to use
artificial neural networks along with the Bayesian regularization training
algorithm and the K-nearest neighbors algorithm for data classification,
where the selected features were considered as input and labels as targets
and Finally, according to the results obtained from both methods, the
artificial neural networks had a better performance with a 99/07% than
K-nearest neighbors algorithm with a 90%.

Keywords: Chronic kidney disease, kidney stones, artificial neural
networks, k-nearest neighbors, CT scan image, classification .
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Fiber optic sensor based on Vernier effect for
measuring Creatinine concentration in aqueous
solutions

Hamid Reza Solaimany Nazar!, Vahid Ahmadi?*, Ali Reza
Solaimany Nazar?
Faculty of Electrical and Computer Engineering, Tarbiat Modares
University, Tehran, Iran
2Faculty of Electrical and Computer Engineering, Tarbiat Modares
University, Tehran, Iran
3Chemical Engineering Dept., Faculty of Engineering, University of Isfahan,
Isfahan, Iran

Abstract
Creatinine (CR) is a byproduct of muscles that acts as a biomarker to
evaluate human kidney function. In this paper, an effort has been made
to present a fiber optic sensor based on the Vernier effect for measuring
(CR) concentration in aqueous solutions. The sensor is fabricated by
cascading two in-line Mach-Zehnder interferometers (MZI). MZIs
exploit multimode—single-mode—multimode (MSM) configuration. The
transmitted signal spectrum of the sensor with Vernier effect is recorded
as the sensor is subjected to different concentrations of CR solutions.
The wavelength shifts in the extracted envelope of the transmitted light
are proportional to the concentration of CR solutions. The sensor
exhibits a sensitivity of 7540pm/(mg/dL) in the physiological range of
CR solutions (0.5 to 3 mg/dL). The suggested sensor is easy to fabricate,
ultra sensitive, and responds fast and linearly in low concentrations of
CR solutions besides other benefits that fiber optic sensors offer such as
being low cost and available.

Keywords: Fiber optic sensor, Mach-Zehnder interferometer,
Creatinine, Vernier effect.
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Reinforcement Learning Optimization Algorithm to
Minimize Power Losses in Electric Distribution
Networks through Allocation of Resistively
Distributed Generators

Mina Valikhany
Sapeinza University of Rome, Rome , Italy

Abstract

This paper proposes a new solution to reduce power losses through the
allocation of Distributed Generators (DGs) in a resilient manner using
the combined approach of three-dimensional Kalman Filter (3d-KF) and
Reinforcement Learning (RL) in radial distribution networks. The
objective of this task is to minimize the real power losses of the network
which satisfies the operational constraints of the DGs and the
distribution network. The proposed approach uses the IEEE 33 bus
standard to reduce the percentage of power losses and errors. The
simulation results have shown that the proposed method can provide a
better solution quality than many other methods for the considered
scenarios and has been able to help reducing power by 11%.

Keywords: Distribution Networks (DNs), Distributed Generators (DGSs),
Power Loss, Fault, Kalman Filter, Reinforcement Learning.
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Diagnosis of Multiple Sclerosis Based on Image
Processing of Patient Motion

Najmeh Shirnezhad?, Fereidoun Nowshiravan Rahatabad?, Ali
Sheikhani?, Parisa Rangraz*

!Department of Biomedical Engineering, Science and Research Branch,
Islamic Azad University, Iran

2Department of Biomedical Engineering, Science and Research Branch,
Islamic Azad University, Iran

3Department of Biomedical Engineering, Science and Research Branch,
Islamic Azad University, Iran

“Department of Biomedical Engineering, Science and Research Branch,
Islamic Azad University, Iran

Abstract

In recent years, brain injuries, often known as the silent epidemic, are
among the growing diseases that require special attention. The purpose
of this study was to provide an efficient and low- cost method for the
automatic diagnosis of multiple sclerosis. According to the importance
of this disease, its gravity, and the influence of it on the function of
Fred's life, and the decrease in the quality of Wilmore's life, we are
looking for the less aggressive methods of communication, and the less
aggressive, and the computer help we have in helping the most valuable
methods of communication. To do this, 30 individuals including 18
healthy individuals and 12 individuals with multiple sclerosis were used
to record video sequences that performed 8 exercises recommended by
the British Multiple Sclerosis Patients Association three times. After
recording video sequences, the desired time and location features are
extracted. After selecting the appropriate features, they are used for
classification by neural network and decision tree. The results show that
proposed method in this paper has at best 96.73 % accuracy. The
accuracy percentage is the evidence of good categorization of
experimental data them.

Keywords: Multiple Sclerosis, Automatic Diagnosis, Decision Tree
Classification, Neural Network Classification.
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Optimal Energy Scheduling of Renewable-based
Smart Homes in the Presence of Electric Vehicles and
Demand Response Programs

Zohreh Salmani®”, Abolfazl pirayesh?
!Department of Electrical Engineering, Shahid Beheshti University, Iran
2Department of Electrical Engineering, Shahid Beheshti University, Iran

Abstract

With the expansion of distributed generation units, the technological
advancement of energy storage systems (ESS), and a rise in the use of
electric vehicles (EV) in smart homes, more study is required to
understand how to manage the energy from these types of sources. The
goal of the smart house operator is to run the structure as efficiently as
possible. The usage of household appliances will be properly regulated
by this system, which will also control the electricity produced by
renewable sources and regulate the charging and discharging of ESS and
EVs. In order to reduce the overall running expenses of the house, this
research proposes a unique idea for scheduling EVs and ESS in tandem
while taking demand response programms (DRP) into consideration.
According to prosumer preferences, the impact of DRP collaboration
and the best scheduling of EVs and energy storages on operational costs,
power transactions with the main grid, and hourly distributed generation
management has been investigated. The numerical findings show that
the suggested approach may cut operational and billing costs by 37.42%
while also lowering risk levels in the provision of critical loads by up to
9.85%. Additionally, EVs and different energy storage technologies
used to their full potential lower operating costs by 12.83%.

Keywords: Smart home, electric vehicles, demand response, energy
storage.
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Applying new digital signal analysis technology based
on distributed cloud analysis in electronic information
engineering

Hooman Khaloo
Bachelor of science from sharif university of technology

Abstract

With the development of intelligent technology, digital signal
processing technology and distributed cloud computing technology have
also been developed and developed rapidly, and the advantages of
distributed cloud computing have become more obvious in the
processing of huge digital signal data. The technology of digital signal
processing in the field of electronic information architecture is facing
various problems such as extraneous and redundant data, very low-level
use of data, etc. To end these problems, this research recommends a new
digital signal processing technology based on distributed cloud
computing in electronic information engineering. With distributed cloud
computing to achieve rapid control of the system storage module,
databases can improve work efficiency, reduce the cost of system power
consumption in the process of data processing, and improve the
efficiency of digital signal processing, this research has practical
applications. It combines the traditional digital signal processing
technology in electronic information engineering to deal with the
problems of redundant data and underutilization. and studies digital
signal processing based on distributed cloud computing and
proportional-integral-derivative (PID) control strategies.

Keywords: intelligent technology, analysis, digital signal, electronic
information, cloud analysis
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