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Research Plan of Electrical Engineering
Department (Y« YY-Y:YV)

Research

The goal of the department is to provide students with a solid theoretical foundation combined with a
good engineering ability. This is reflected in the research program which covers both theory and
applications. The major research areas for the department branches are:

The research areas of Computer Engineering & Systems branch are:

(a) Computer Engineering & Systems Branch

Artificial Intelligence

Deep Learning

Neural Networks

Fuzzy Logic applications

Expert Systems

Agents and Multi-agent Systems
Natural Language Processing
Data Mining

Robotics

Security

Biometrics

Internet Security

Intrusion Detection

Web Services and Performance
Secure Transactions

Cryptography

Ambient Intelligence

Networking

Signal Processing

Network Evolutions
Communication Protocols
Sensing and Sensor Networks
Smart Healthcare

Intelligent Transportation

Agents and Multi-agent Systems

V) Image Captioning Based on Vision Transformer Models
Y) Prediction in Fractional Delayed Energy-Based Models
) Application of Generative Adversarial Networks and Deep Neural Networks
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£) Reduction of information systems

°) Deep learning detection based on concatenated and recurrent modalities
1) Application of Internet of Things

Y) Artificial intelligence applications

A) Application on control systems

(b) Electrical Power and Machines Branch

The research areas of power systems and electrical machines branch are:
New and Renewable Energy:

New and Renewable Energy Systems.

Green Buildings.

Energy Storage.

Integration of New and Renewable Energy Resources in Power System.

Smart Grid:

Smart Power Grid.

Smart House.

Multi-objective Optimization and Control of Smart Grid.

Intelligent Control Application in Smart Grid.

Distributed Generation and Microgrid in the Environment of Smart Grid.

Wide Area Monitoring using Phasor Measurement Units (PMUs), Dynamic State Estimation,
and Distributed Control of Power System.

Internet of things (1oT) applications in Smart Power Grid.

Applying Blockchain Technology to Power Systems.

Application of Big Data in Electric Power Systems.

Electrical Machines:

Optimal Operation and Performance of Electrical Machines.
Optimal Design of Electrical Machines Using New Technique.
Maximum Power Tracking of Renewable Energy.

Control of Electrical Machine Using DSP and Microcontrollers.
Modern drive system application.

Power Electronics:

Power Electronics Applications in Electrical Machines.

Power Electronics Applications in power systems.

Power Electronics Applications in the New and Renewable Energy Systems.
FACTS and HVDC Transmission Systems.

Plug-in Electric Vehicles (PEVS).

High Voltage and Distribution Systems:

Overcoming the disturbances in DG with and without renewable energy sources

Predictive and preventive maintenance effects in electrical equipment operation and lifetime.
Increasing the quality (efficiency- voltage drop...etc.) of HV/EHV T.L and cables
Improvement of HV/EHYV stations Protection under normal and abnormal conditions

Study the medium/HV/EHYV insulation operation under normal and abnormal conditions
Increasing the insulation resistance (behavior) by different insulation materials combinations

APage
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e Renewable energy sources and economical applications.

Protection of networks, Applications and Evolving technologies
V. Micro-grids and islanded networks, effect of functional integration in IEDs on reliability,

availability and maintainability

. Embedded and point-to-point DC interconnectors and networks

. Distribution and LV networks, system integrity and wide area protection

. Industrial networks, digital substations: protection aspects

. Transmission networks, new protection algorithms and software solutions

. Railway networks, condition monitoring and situational awareness — with focus on protection
. Performance aspects and weak networks, conventional and non-conventional instrument
transformers

A. Grid codes and policy / legislative issues that may impact on protection

< A 0 e~ 4 «

4. Protection of conventional generation systems and grid interconnections

\ «. Protection of renewable generation and grid interconnections

VY. Protection against network instability and low inertia

VY. Transformer protection, design and application of substation communications and integrated
systems

VY. High impedance fault detection of over head and underground cable testing procedures and
tools

V£, Protection of energy storage and novel loads.

Power System Planning and Operation
Energy Pricing and Power Market Deregulation
Power Quality Study with Existing of Renewable Energy Resources and Nonlinear Loads
Power System Optimization
Artificial Intelligence Applications in Power Systems
(c) Electronics and Communications Branch
The research areas of Electronics and Communications are:
Optoelectronics:
Nano optics and Nano electronics.
Optical amplifiers.
LASER applications in industry and medicine.
Light sources and detectors

Photonics and Nanotechnology:

Nanotechnology applications.

Quantum dots: fabrications, characteristics and applications.
Optical Nano antennas.

Integrated Optics and optical fibers.

Optical communications:
e Optical communications networks.
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e Optical computers and Optical measurements.
Antennas and microwaves:

e Computational Electromagnetic and microwaves.
e Plasma antennas.

e Leaky Wave Antennas.

o Reflect arrays and transmitter array.

e optical antennas.

e ©° G antennas

Digital communications:
¢ Digital communications networks.

e Mobile communication network.

e Cognitive radio network.

e  WIMAX and WIFI network.

e Modulation techniques for G and beyond
Security:

e Secure communication channels.

e Cryptography and cryptoanalysis.
e Secure electronic fund transfer.

e Security in mobile communication.
e Cyber security

e Information security
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VY. Smart Grid dutin oY
VY. Electrical Machines 3 S8l
\¥. Power Electronics ¥y
V¢ High Voltage 4 sl
Engineering )]
Vve. Power System | (A Llal
Protection akail)
\1. Power System | 4xal i)
Planning and (Aralally
Operation
\Y. Energy Pricing and
Power Market

Deregulation

\A. Power Quality

V4. Artificial Intelligence
Applications in Power

Systems
duria -

Y+. Optoelectronics f":,"l_ﬁ;fm
Y\, Photonics and | = L.Ugsj

Nanotechnology s
YY. Optical : CJ:S;)‘

communications "am‘
Y¥. Antennas and dad) S0

microwaves - (:wuu
Y¢. Digital o

communications
Ye. Security

Published research work

Y)
")
")
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°)

1)

Y)
M)

%)

A. F. Attia, "Online tuning based fuzzy logic controller for power system stabilizers," Y+ YV Nineteenth
International Middle East Power Systems Conference (MEPCON), Cairo, Y+ V, pp. 2e¥-deyv,

Sallam, Elsayed, et al. "Handling Numerical Missing Values Via Rough Sets." International Journal of
Mathematical Sciences and Computing (IJMSC) Y.¥ (Y+)V): YV-Y1,

Yuan, Xiaohui, et al. "A genetic algorithm-based, dynamic clustering method towards improved WSN
longevity." Journal of Network and Systems Management Yo.) (Y+)V): ¥)-¢7,

Wessam M. F. Abouzaid and Elsayed. A. Sallam ,’Implementation of Adaptive Neural Networks
Controller for NXT SCARA Robot System’ Y+ 1V

RAES Bachir Bentouati, Saliha Chettih, “An Efficient Chaotic Cuckoo Search Framework for Solving
Non-convex Optimal Power Flow Problem”, International Journal of Engineering research in Africa YV,
AS-AQ Y NY

AR Adly, RAE Sehiemy, AY Abdelaziz, “An optimal/adaptive reclosing technique for transient
stability enhancement under single pole tripping”, Electric Power Systems Research Yo\, Y{A_YoA ¥
Yoy

A Atef, M Shebl, RE Sehiemy, F Bendary, “Static Transmission Expansion Planning for Realistic
Networks in Egypt”, Electric Power Systems Research 1), €+ £-£YA Y.V

MB Ragab A. El Sehiemy, Shady Abdel Aleem, Almoataz Abdelaziz, “ A New Fuzzy Framework for
the Optimal Placement of Phasor Measurement Units Under Normal and Abnormal Conditions”,
Resource-Efficient Technologies YV

AAE Ela, RAE Sehiemy, AS Abbas, “Optimal placement and sizing of Distributed Generation and

Capacitor Banks in Distribution Systems Using Water Cycle Algorithm”, IEEE Systems Journal, Y-A
YOy

YYPage



2022-2023 (s sl sl A Sl dnigl) and - Aldigl IS - Zll) K dasls

V+) SA Amamra, H Ahmed, RA El-Sehiemy , “Firefly algorithm optimized robust protection scheme for
DC microgrid”, Electric power component and systems € (V+), YY€)-1Ye) Y.y

YY) B Bentouati, S Chettih, RAE Sehiemy, “A Chaotic Krill Herd Algorithm for Optimal Solution of the
Economic Dispatch Problem”, International Journal of Engineering Research in Africa ¥), Yee-)1A
YoV

\Y) B Bentouati, S Chettih, RAE Sehiemy, GG Wang, “Elephant Herding Optimization for Solving Non-
convex Optimal Power Flow Problem”, Journal of Electrical and Electronics Engineering Y+ (1)), -1
YoV

\Y) AM Shaheen, RAE Sehiemy, SM Farrag, “ A Reactive Power Planning Procedure Considering Iterative
Identification of VAR Candidate Buses”, Neural Computing & Applications, Y-YY Y.V

V¢) AM Shaheen, RAE Sehiemy, “Optimal allocation of capacitor devices on MV distribution Networks
using crow search algorithm”, Y¢ th international conference on electricity distribution, CIRED Y+\V
YoV

Ye) AR Adly, AYA Ragab A. El Sehiemy, “Optimal Reclosing Time to Improve Transient Stability in
Distribution System”, Y ¢th international Conference on Electricity Distribution, CIRED Y:YY Y.V

Y1) AR Adly, RA El Sehiemy, AY Abdelaziz, “A novel single end measuring system based fast
identification scheme for transmission line faults”, Measurement Y+ ¥, Y1Y_YV¢ Yoy

\Y) AM Shaheen, RA El-Sehiemy, SM Farrag, “Optimal reactive power dispatch using backtracking search
algorithm”, Australian Journal of Electrical and Electronics Engineering ' ¥ (¥), Y+ +-YV+ AKRAG

YA) Elhosseini, RA El Sehiemy, AH Salah, MA Abido, ‘“Modeling and control of an interconnected
combined cycle gas turbine using fuzzy and ANFIS controllers”, Electrical Engineering, Y-Y¥ ) Y+ )V

Y1) AMA Walaa S. Sakr, Ragab A. EL-Sehiemy, “Adaptive Differential Evolution Algorithm for Efficient
Reactive Power Management”, Applied Soft Computing ¥, Y¥1-¥e) ¥ Y.V

Y+) AYA Ahmed R. Adly, Ragab A. El-Sehiemy, “A directional protection scheme during single pole
tripping”, Electric Power Systems Research Y£€£ (1), YAV-Y.V Y.V

Y1) GGW Rizk M. Rizk-Allah, Ragab A. EI-Sehiemy, Suash Deb, “A novel fruit fly framework for multi-
objective shape design of tubular linear motor”, The Journal of Supercomputing VY (¥), YYYVe-1Ye.

YoV

YY) AM Shaheen, SM Farrag, RA El-Sehiemy, ” MOPF synchronous solution methodology”, IET
Generation, Transmission & Distribution Y (Y), oV« —0AY o Y.V

YY) SAK Ahmed R. Adly, Ragab A. El-Sehiemy, Almoataz Y. Abdelaziz, “An Accurate Technique for
Discrimination between Transient and Permanent Faults in Transmission Networks”, Electric power
component and systems €© (£), Y11-YA) Y.V

Y¢) MNF Ibrahim, E Rashad, P Sergeant, “Performance Comparison of Conventional Synchronous
Reluctance Machines and PM-Assisted Types with Combined Star—Delta Winding”, Energies Y+ ()+),
Youu AR

Yo) MN Ibrahim, AS Abdel-Khalik, EM Rashad, P Sergeant, “Comparison between two combined star-delta
configurations on synchronous reluctance motors performance”, Electrical Machines and Systems
(ICEMS), Y+ )V Y+ th International Conference AR

Y1) MN Ibrahim, P Sergeant, EM Rashad, “Design of low cost and efficient photovoltaic pumping system
utilizing synchronous reluctance motor”, Electric Machines and Drives Conference (IEMDC), YV
IEEE International, Y-Y ARRRY

YV) Mohamed Ibrahim, ’Design aspects of high performance synchronous reluctance machines with and
wihout permanent magnets” Doctoral thesis, Y+ V.

YA) WS Sakr, RA EI-Sehiemy, AM Azmy, “Adaptive differential evolution algorithm for efficient reactive
power management”, Applied Soft Computing °¥, Y¥1-ve) ¥ Y.V,
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Y4) H. A. Abdelsalam, D. Suriyamongkol and E. B. Makram, "A TSA-based consideration to design LQR
auxiliary voltage control of DFIG," Y+YY North American Power Symposium (NAPS), Morgantown,
WV, Y Y pp. V-1,

¥+)H. A. Abdelsalam and I. F. Elashry, "A secure method to form microgrids for distribution feeder
resiliency improvement,” Y+ )Y North American Power Symposium (NAPS), Morgantown, WV, Y:\V,
pp. )-°.

YY) M. I. Abdelwanis and F. Selim, "A sensorless six-phase induction motor driving a centrifugal pump
system,” Y+1V Nineteenth International Middle East Power Systems Conference (MEPCON), Cairo,
YOOV, pp. YEY-YEY,

YY) M. I. Abdelwanis and F. Selim, "A sensorless six-phase induction motor driving a centrifugal pump
system,” Y+)V Nineteenth International Middle East Power Systems Conference (MEPCON), Cairo,
Yy, pp. YEY-YLV,

YY) Elbialy, Samar, Bedir Yousif, and Ahmed Samra. "Modeling of active plasmonic coupler and filter
based on metal-dielectric-metal waveguide." Optical and Quantum Electronics £¢9.¢ (Y+«)V): ) £o,

¥¢) B Yousif, M Elzalabani, NF Areed Sensitivity maximization of leaky and weaky radiation micro/nano
fiber sensors - Optical and Quantum Electronics, Y+ Y

Ye) Eslam Abd El-halim Farrag, Bedir B. Yousif, Ahmed S. Samra,” PERFORMANCE EVALUATION OF
InAs/InP (V' Y) B SELF-ASSEMBLED QUANTUM DOT LASERS’Ciencia e Tecnica Vitivinicola

Y1) ibrahim El. Metwally, Bedir Yousif, Ahmed Shaban Samra,” Implementation of an Optical CDMA
Based Modified Walsh Code(MWC)’ INTERNATIONAL JOURNAL OF ELECTRONICS & DATA
COMMUNICATION

¥V) H. M. Elattar, H. K. EIminir, A. M. Riad, “Towards online data-driven prognostics system”, Complex &
Intelligent Systems ¢ (£), YVI-YAY Y.\A

YA) H. M. Elattar, H. K. EIminir, A. M. Riad, “Conception and implementation of a data-driven prognostics
algorithm for safety—critical systems”, Soft Computing, Y—YA Y+ YA

¥4) AFA Attia, “INTELLIGENT CONTROLLER FOR TRACKING A )V:-INCH CELESTRON
TELESCOPE”, Acta Polytechnica oA (°), YYY-YYA Y. )A

¢+) AAE Ela, RAE Sehiemy, AS Abbas, “Optimal placement and sizing of Distributed Generation and
Capacitor Banks in Distribution Systems Using Water Cycle Algorithm”, TEEE Systems Journal VY (£),
FIAYAFIFT O YONA

¢Y) RA El-Sehiemy, R Masoud, AF Attia, “Asessment of hurricane versus sine-cosine optimization
algorithms for economic /ecological emissions load dispatch problem®, International Transactions on
Electrical Energy Systems YVA

£Y) AA Elsakaan, RA EIl-Sehiemy, SS Kaddah, MI Elsaid, “An enhanced moth-flame optimizer for solving
non-smooth economic dispatch problems with emissions”, Energy YoV (1), Y+1¥-Y.YA Y. 3A

¢¥) RA El-Sehiemy, MI Abdelwaness, “A Fuzzy-Based Controller of a Modified Six-Phase Induction
Motor driving a Pumping system”, Iranian Journal of Science and Technology - Transactions of
Electrical Y<«)A

££) Attia, Abdel-Fattah, Ragab A. El Sehiemy, and Hany M. Hasanien. "Optimal power flow solution in
power systems using a novel Sine-Cosine algorithm.” International Journal of Electrical Power &
Energy Systems 1 (Y+)A): YT -¥eY,

£¢0) MIE Asmaa A. Elsakaan, Ragab A. El-Sehiemy, Sahar S. Kaddah, “Economic Power Dispatch with
Emission Constraint and Valve Point Loading Effect Using Moth Flame Optimization Algorithm”,
Advanced Engineering Forum YA (1), YY4-Y£3 Y.\ A

€1) AF Barakat, RA El-Sehiemy, MI Elsaid, E Osman, “Solving Reactive Power Dispatch Problem by

Using JAYA Optimization Algorithm”, International Journal of Engineering Research in Africa ¥ (),
1Y-YE YOIA
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£€Y) MA Elhosseini, RA El Sehiemy, AH Salah, MA Abido, “Modeling and control of an interconnected
combined cycle gas turbine using fuzzy and ANFIS controllers”, Electrical Engineering Y+« (¥), Y1Y-
YAS YA

¢A) AM Shaheen, RA El-Sehiemy, SM Farrag, “Integrated strategies of backtracking search optimizer for
solving reactive power dispatch problem”, IEEE Systems Journal 'Y (1), éY£-£YY  Y.)A
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Y. Complex antenna.

Y. Transmission lines

Y. Digital modulation procedures

¢. Analogue modulation procedures
©, Modem procedures

1. Quadripoes and filters

Y. Am trasmitter

A. Am receiver.
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. Basic control systems equipment and terms used .

Y. Positional Resolution Transducers.

Y. Wheatstone Bridge Measurements .

¢. Temperature Sensors.

©. Light Measurements.

1. Linear Position or Forces Application.

Y. Environmental Measurements .

A. Rotational Speed or Position Measurements .

4. Sound Measurements .
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Y. DC circuits Training Kit

Y. AC circuits Training Kit .

Y. Three Phase Training Kit .

¢. Electromagnetic Training Kit .

o, Conducting measuring Training Kit .

1. Electric network analysis Training Kit .

Y. Semiconductor Training Kit .

A. Transistor multi vibrator Training Kit

4. Power Semiconductor devices Training Kit .

Y +. Transistor and amplifier.
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Determination of equivalent circuits parameters of Y-phase
alternator

Determination of equivalent circuits parameters of Y-phase
induction motor .

Speed control of Y-phase induction motor

Self excited induction motor .
Determination of parameters of short -medium and long
transmission line

Determinstion of equivalent circuit parameters of Y-phase
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V. helping students in graduation project .
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Y. Graduation project.
Y. Three phase induction motor.
Y. Control five phase induction motor.
¢. Variable speed frequency.

o, All inverters experiments.
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\. Starting.

Y. Speed control.
Y. connection.

¢. Loading.

o, Synchronization.

1. Control by PLC.
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Smart Electrical
Microgrid
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Speed Control
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The Internet related data and i 2aal e - (8 Al Andd )
communication advancements ?”‘“”'“‘ sena deal Y Ay I 3 il
offer extraordinary open doors ‘j‘iﬁi;’il 'Ti Hurman
for business development. The miall paia ilas -0 Digitalization in E-
internet and related YN UWERRI commerce
advancements  Organizations Jypaie ““—‘Lﬂd opaia =Y
can utilize a global innovation ‘-*““L“' sV-A
cldlne 5550 -4
program  for  e-commerce. S eh Y s
Online-stores  systems  are
developed as distributed
applications. The architecture of
an e-commerce system
conceived as a distributed
application. The Internet
associated information and
communication technologies
offer unprecedented
opportunities  for  business
innovation. Companies can use
the Internet and associated
technologies extensively as a
global and cost-effective Computer vision
program for e-commerce. This Artificial 658 2ana alug fo
graduation project suggests that Intelligent

processes such as project design
are personalized, and profiling,
control, and security should be
implemented in an e-commerce
application. Also,
management,

search
content
management, payment systems,
catalog management, workflow
management, event
notification, and collaboration
and trading. Besides, our project
has an application for machine
learning which will be
implemented in a recommender
system. Many of the largest
commerce websites are already

using recommender systems to

help their customers find
products to purchase. A
recommender system learns
from a customer and

recommends products that they
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will find most valuable from
among the available products.
And we have in our e-commerce
another application for Artificial
intelligence to create a model
that mimics the client’s profile
so that he can see the clothes
which he chose on him like he
was in a real clothes shop, so he
can simply choose the perfect

match.
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The aim of this project is to cldllye Cible 7 g8 ) A Smart Glasses
design and implement a Al syl LY for Vision
smart glasses used to detect, OS5 awdl dgeaa Y Impaired People
recognize, and utter most pl ) dane dana 8
objects around, using Ssa¥ Jile 2aal 0 Bl A3 5 s
computer vision techniques Lilallve 2ae 1 el
and artificial  intelligence Sandl piallae sladd LY
algorithms. deadl A g8 A
Students have been able to
implement the model on
software and hardware. The
involved hardware in this
project are Raspberry Pi,
camera, speaker, eyeglasses
frame, and batteries.
First, the model has been
trained on well-known objects
(persons, food, mobiles, cars, Avrtificial
desks, ...) using many Intelligence el efs
images for these objects, | Computer Vision

separately. After that, the
model will be able to detect
these objects in images
captured with the camera in
real time. The system will
also utter the name of the
recognized object using the
connected speaker.

This project will help the
vision impaired people to
sense the world around them,
by telling them which objects
are on front. Furthermore, this
project can avoid many
accidents for these people by
warning them about the
facing objects.
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