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We are developing an loT-based vibration measurement and data acquisition

system (DAS) that integrates artificial intelligence (Al) for advanced data il
processing and analysis. The primary objectives of this Al Toolkit are to enable [g ;

real-time monitoring of machinery health, predict potential failures through | %
anomaly detection, optimize maintenance schedules by providing actionable e
insights, and ultimately enhance operational efficiency and safety in industrial
environments.
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To design and implement a microcontroller-based system that processes GPS data and .
astronomical equations to calculate optimal panel angles, controls motors, and can receive i
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commands and sending status updates wirelessly via an 10T protocol (e.g., MQTT, HTTP) Y
to a central dashboard for monitoring and control. . )
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1. Assessing Market Demand — Analyze the current and
projected need for electric wheelchairs in Egypt and the
Middle East, considering factors such as disability
prevalence, aging populations, and healthcare accessibility.

2. Evaluating Technical and Manufacturing Requirements —
Identify the essential components, technologies, and
expertise needed for local production, including motor
systems, battery efficiency, and durable chassis design.

3. Cost Analysis and Affordability — Compare the expenses of
local manufacturing versus imports, determining potential
cost reductions while maintaining quality and performance.

4. Design Adaptations for Regional Conditions — Propose
modifications to standard electric wheelchair designs to
better suit Middle Eastern environments, such as enhanced
durability for rough terrain, heat-resistant materials, and dust-
proof mechanisms.

5. Developing a Sustainable Business Model — Outline a
production and distribution strategy that ensures long-term
viability, including partnerships with healthcare providers,
government support, and private sector investment.

6. Overcoming Supply Chain Challenges — Identify reliable
local and regional suppliers for critical components to
minimize dependency on foreign imports and ensure
consistent production.
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7. Promoting Local Industry Growth — Highlight how domestic
electric wheelchair manufacturing can create skilled job
opportunities, foster engineering innovation, and contribute
to Egypt’s economic development.
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Thisp

This graduation project presents the design and implementation of an intelligent system for the early diagnosis of
lung cancer using artificial intelligence (Al) and microwave antenna technology. The system is based on a dual

approach: a coplanar antenna is used for non-invasive electromagnetic detection of lung tissue, while deep

modular structure suitable for future integration into clinical environments. The proposed solution is designed to

.be low-cost, accurate, fast, and deployable, especially in remote or underserved areas

diagnostics and reduce the burden on traditional healthcare systems

learning models are employed to classify CT scan images into three categories: normal, benign, or malignant

Several convolutional neural network (CNN) architectures were explored and evaluated, including VGGL16, oaile
InceptionV4, ResNet18, DenseNet121, and EfficientNet-B2. After rigorous experimentation and analysis, g9l
EfficientNet-B2 was selected as the final model due to its superior accuracy (up to 99%), generalization ability, daliy
.and support for external image classification Sl
The system also features automatic PDF report generation, real-time inference on external CT images, and a i

roject demonstrates the potential of combining Al with electromagnetic sensing to improve cancer
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We are developing an loT-based vibration measurement and data acquisition
system (DAS) that integrates artificial intelligence (Al) for advanced data
processing and analysis. The primary objectives of this Al Toolkit are to enable
real-time monitoring of machinery health, predict potential failures through
anomaly detection, optimize maintenance schedules by providing actionable
insights, and ultimately enhance operational efficiency and safety in industrial

environments.

5ol

£ 9 )
FUE

Problem Statement

‘ . ol importance of machinery Vi
B«iﬁcl:tt?véhéaci:tté;aance%nd op_ergtiqnal gfflaency, @
field exhibit several significant limitations:

«No Complete Practical Toolkit: A com
solution is lacking. i, |

« Commercial loT & Untapped Potential: Existing loT solutions rely |
on commercial servers, limiting independent development.

« Off-time Al Analysis: Real-time Al for immediate insights is rarely
implemented.

*No Portable Toolkit: A flexible, easily deployable system is

unavailable.

bration monitoring for
urrent solutions In the |

prehensive, ready-to-use
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Objectives

We are developing an IoT-based vibration measurement
and data acquisition system (DAS) that integrates
artificial intelligence (AY) for advanced data processing ‘
and analysis. The primary objectives of this AI Toolkit |
are to enable real-time monitoring of machinery health, |
predict potential failures through anomaly detection,
optimize maintenance schedules by providing actionable
insights, and ultimately enhance operational efficiency

and safety in industrial environments.
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8. Assessing Market Demand — Analyze the current and
projected need for electric wheelchairs in Egypt and the
Middle East, considering factors such as disability
prevalence, aging populations, and healthcare accessibility.

9. Evaluating Technical and Manufacturing Requirements —
Identify the essential components, technologies, and
expertise needed for local production, including motor
systems, battery efficiency, and durable chassis design.

10.Cost Analysis and Affordability — Compare the expenses of
local manufacturing versus imports, determining potential
cost reductions while maintaining quality and performance.

11.Design Adaptations for Regional Conditions — Propose
modifications to standard electric wheelchair designs to
better suit Middle Eastern environments, such as enhanced
durability for rough terrain, heat-resistant materials, and dust-
proof mechanisms.

12.Developing a Sustainable Business Model — Outline a
production and distribution strategy that ensures long-term
viability, including partnerships with healthcare providers,
government support, and private sector investment.

13.0vercoming Supply Chain Challenges — Identify reliable
local and regional suppliers for critical components to
minimize dependency on foreign imports and ensure

consistent production.
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14.Promoting Local Industry Growth — Highlight how domestic
electric wheelchair manufacturing can create skilled job
opportunities, foster engineering innovation, and contribute
to Egypt’s economic development.
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This graduation project presents the design and implementation of an intelligent system for the early diagnosis
of lung cancer using artificial intelligence (Al) and microwave antenna technology. The system is based on a
dual approach: a coplanar antenna is used for non-invasive electromagnetic detection of lung tissue, while deep

Jlearning models are employed to classify CT scan images into three categories: normal, benign, or malignant

Several convolutional neural network (CNN) architectures were explored and evaluated, including VGG16,
InceptionVV4, ResNet18, DenseNet121, and EfficientNet-B2. After rigorous experimentation and analysis,
EfficientNet-B2 was selected as the final model due to its superior accuracy (up to 99%), generalization ability,

.and support for external image classification

The system also features automatic PDF report generation, real-time inference on external CT images, and a
modular structure suitable for future integration into clinical environments. The proposed solution is designed

.to be low-cost, accurate, fast, and deployable, especially in remote or underserved areas

This project demonstrates the potential of combining Al with electromagnetic sensing to improve cancer
.diagnostics and reduce the burden on traditional healthcare systems
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Al-Powered Advanced Driver Assistance System (ADAS)
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Introduction
y Facts

' Road Accidents= Ke
nnually (WHO).

« Over1.19 million deaths a

» Millions injured every year.
cial impacts:

« Lead to major economic and so

« Loss of life
« High treatment costs

« Economic damage
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Results of Training and Validation

using layers...
YoLOvSn summary: 157 layers, 1768636 parameters, © gradients, 4.2 GFLOPS
class Images Instances P R

all 1052 1454

Speed Limit -120- 1052 6

Speed Limit -60- 1052 35

1@52 205

1052 363

1852 495
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Network (V2N).
A pivotal component of this communication network is the Message
Queuing Telemetry Transport (MQTT) protocol, renowned for its
lightweight messaging and efficient bandwidth usage.

Advanced driving assistance system based on V2X communication )
Juaiy) 455 e ailal) asial) 3L 5acLusa aaIN/2X 2 ol Y
gl
LR
daiial) 3aLAY BasLuca dadal] yghai 1) CiliS yall Lin o) 9SS 8 ) 283} (g0
(ADAS . S JSy Babll 3elis g (3 k) Ao dadlad) Jyjad o Jani Al 3 ) ghiiall
£ JS () A8l (e cLat) e Eaal) N3a Sy (V2)X) bl gaa ADAS wadla
Jady lSul) g sLial) g Aciatl) Al g il pall o Ardl) gl B L) Jols Joguasil | G0l |
Juall V2X 48y () 48 5 (o e (V2V) A8 L) N ASpa ey« (V21) ¢ | A | 77
Bliia ) 48 4 (a9 (V2P)ASud () &S pa (a9 ¢ (V2N). il J&5 J 98 55900 22 A
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The rapid advancement in vehicular technology has led to the
development of sophisticated Advanced Driving Assistance Systems
(ADAS) that significantly enhance road safety and driving efficiency.
This paper explores the integration of Vehicle-to-Everything (V2X)
communication within ADAS frameworks to facilitate real-time data
exchange between vehicles, infrastructure, pedestrians, and networks. uedla
V2X communication encompasses Vehicle-to-Vehicle (V2V), Vehicle- &}M\
to-Infrastructure (V21), Vehicle-to-Pedestrian (V2P), and Vehicle-to- ) aallly
4ty
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Pipe Inspection Robot pil
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The pipe inspection robot enhances the efficiency, precision, and safety
of pipelines across various industries, including gas, water supply, oil, .3l
and sanitation. Equipped with high-resolution cameras, it identifies £ 9 ydiall
defects and fractures within pipes and transmits data for processing and | ~ ;1
analysis, ensuring accurate detection and assessment of structural issues. | 1, 1. i.g,
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In our project,a breast cancer detection device using microwave imaging
consists of eight antennas; four of them will be used as transmitters and
the other as receivers.In addition, there are two switches: four antennas Laile
will connect to the first switch to operate as transmitters, while the other il
four antennas will connect to the second switch and operate as &fmu
receivers.The received signal determines the presence or absence of a LJ'A;'&\
tumor. The form of the signal varies. This allows us to identify breast| ™~
cancer easily and safely, without causing harm.This equipment may
detect both benign and malignant cancers.
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-A smart driver monitoring system using Raspberry Pi with Open CV s
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The Driver Monitoring System (DMS) is an advanced, Al-powered
solution designed to enhance road safety by tackling driver fatigue and
its real-time impact. Using computer vision, deep learning, and loT
integration on Raspberry Pi, the system monitors key behaviors such as
eye closure, snoring, and mobile internet, resulting in personalized audio,
visual, and physical alerts when unsafe conditions are detected. With | u<ila
TensorFlow Lite face tracking and YOLOVS5 results, the desired results &JJ*-M-“
are achieved, the system is effective and accurate even on low-cost | 4allly
devices. It is currently simplified for real-time processing, and can be | 4l
deployed in the vehicle for some reason for drowsiness and not being
noticed. Future imaging could include infrared cameras for small night
vision cameras, Kite system integration, and document monitoring to the
cloud, making it a scalable solution that can be customized and controlled
by both drivers and all the time
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- Al-Powered Advanced Driver Assistance System (ADAS)
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Many accidents occur due to distracted driving and human errors.
Advanced Driver Assistance Systems (ADAS) help drivers avoid
collisions and maintain control of the vehicle. Most automotive companies
are now shifting towards implementing ADAS to enhance vehicle safety
and assist in reducing accidents. This project aims to develop a cost-
effective ADAS prototype using the Raspberry Pi, showcasing essential Jaile
autonomous driving features such as lane detection, object detection, il
traffic sign recognition, and traffic light detection. By equipping vehicles &Zs.mu
with these core capabilities, the system seeks to mitigate the risks Lﬁw

associated with human error, especially in challenging driving conditions.
This approach focuses on providing an affordable and accessible solution,
making it a valuable tool for educational purposes and controlled
environment testing. Ultimately, this project contributes to the growing
body of research on embedded ADAS solutions, aligning with industry
trends and offering safety and automation benefits to a broader audience.
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PO
goxdall |
N Ssasl g 4y ¢l jailly (3l 3 S gt (b il g uaal) cilauda 31 3Y) Aa 5
13 7 8y aaiaall JA1S g laady) Galidd) g JELN) 433 gaaa ) g3 Laa cila glaall
9 (o) Cingl) cilpaasl) oda Agal gal A8 ) U3 UG o s da andSY) £ g il
Bladl e o3 Cppeant AU g caainall A zlaai¥) g AS ol A aoLud 483 3 JUAT ) gha
i) slgia dadiie Ciila g Bas Ao A4S cl Al Jaldl | juaad) dilaud 3 350 ALl
daaal) Al o G il) Gpadiiucall ey Laa ¥ o i il) g daaall oL o | adla
sl A (99 sl g BN Be B Lo 5 a8l ) ALYl Jud J<dy e Joliill g ags | £ 9 sl it
e il Lasad asaa cBlaad) (o BdSH (awadia allii ) ABLSYL () s 48y )k da i
(o) ABLAYL VLAY paat g 31 8 Sl Aa oY) o G el Loyl 5 4 jeaal) 50830 (31 6%) | A el
Gl el (3 gad) CALAIS) ey Laa (At gaal) (398 Cila gally miinay ol JUBIN gt a8 Gl
dadld) cjlasal 5 Ut &\AJ\}M\&J&J%&MMJJAJJQ}S&WQJ «dalg i
JAH ASLaY Aol YA (pa A gual) ) g¥1 DA (pe ASAY) 5 jUaLY Jaad g JAII L
L glaal) apai A (e adiiioal) a0 lose g AdliAA il o) B aSai Al 45 gl el 5Y)
Hya JSda
Sighting and blind people face significant challenges in mobility and
navigation And access to information, which leads to diversity in biodiversity
Community. This engineer project proposes a new automated solution to form
smart glasses for these Challenges. The primary goal is to develop a
technological communication network that helps in movement and Jadls
navigation. Thus it helps provide comprehensive life to all visual images. il
Smart glasses on Advanced functionality, including object recognition based &fmh
on color and distance, enables Users learn about their surrounding L,J'Au:\z\

environment and interact with it effectively. In addition to Therefore, glasses
join the ability to read signs and books without relying on the method

Braille, in addition to a specialist specializing in identifying various currencies
Egyptian banknotes. The basic architecture involves the use of a CAM 32ESP
moduleAfter the images are processed, the ability to recognize faces and
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differentiate between their situations is impaired Argentina. Communication
Is facilitated by integrating a text-to-speech information transfer module The
relevant module converts the sentence into text for user input. Moreover, it
was done Eyewear Labs with the 04SR-HC ultrasonic sensor, enabling
obstacle detection Within a range of one meter, thus providing effective
feedback through the vibration motor as well Safety while flying. The primary
goal of this academic endeavor is integration and independence Individuals
are visually aware, enabling them to reflect on society's concepts of common
sense Their overall well-being.
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Automatic Railway Gate Control System
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The main goal of the project is to create an automated system for
controlling a railway gate. The gate closes automatically when a train
approaches and opens again after the train has passed. The system relies
on sensors to detect the train’s movement accurately. This automation
improves safety for both vehicles and pedestrians. It also reduces the need
for manual operation and human error.
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In this project, an effective method for microwave detection is presented
using Microwave Imaging (MWI1) to identify small malignant tumors. A
wideband Antipodal Vivaldi antenna operating in the 2 GHz to 6 GHz
frequency range is employed. A pair of opposing Vivaldi antenna
elements were designed to diagnose a hemispherical breast phantom.
The CST Microwave Studio 2021 simulator was used to analyze the
proposed antenna and simulate the breast phantom both with and Laile
without a tumor. The obtained results showed promising performance £ 9l
for detection purposes. The tumor was successfully detected through the | 551,
analysis of S-Parameters, highlighting the simplicity of detection when ;\_U.Juiw
using an appropriate power sensor. The proposed system has potential | ™~ °
for commercial use in early breast cancer detection due to the Vivaldi
antenna’s high gain and strong directional radiation, which ensure
effective pulse coverage.
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Sighting and blind people face significant challenges in mobility and
navigation And access to information, which leads to diversity in biodiversity
Community. This engineer project proposes a new automated solution to form
smart glasses for these Challenges. The primary goal is to develop a Jadls
technological communication network that helps in movement and il
navigation. Thus it helps provide comprehensive life to all visual images. &Zf.i.uu
Smart glasses on Advanced functionality, including object recognition based | ; j.du:‘ii
on color and distance, enables Users learn about their surrounding | ™ °
environment and interact with it effectively. In addition to Therefore, glasses
join the ability to read signs and books without relying on the method
Braille, in addition to a specialist specializing in identifying various currencies
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Egyptian banknotes. The basic architecture involves the use of a CAM 32ESP
moduleAfter the images are processed, the ability to recognize faces and
differentiate between their situations is impaired Argentina. Communication
Is facilitated by integrating a text-to-speech information transfer module The
relevant module converts the sentence into text for user input. Moreover, it
was done Eyewear Labs with the 04SR-HC ultrasonic sensor, enabling
obstacle detection Within a range of one meter, thus providing effective
feedback through the vibration motor as well Safety while flying. The primary
goal of this academic endeavor is integration and independence Individuals
are visually aware, enabling them to reflect on society's concepts of common
sense Their overall well-being.

byga )
€ 9 da (GG
gAY
O pial) s lam) sl
S Sward) jal y-a Y g.ALul d gada-d R
OUal) ¢ lawd s
s A&
) daa Ki et K
Al J gada

GOUall A8 gluad) g 4 jlgeall g A jmal) il gad) Apaily Aagdl) daaly - Atigh LG clalally e duia gali a5l -sgeali ) Alla
O Boaaia )3 8 g Lay dpadill g daapalS¥) Aaiid¥) 4B B Bagad) e (i g aladl Ciad) aandy gali pally (a1l
OB ) 8568 Guny cclplad) g CVLAY) Audia c¥lw B Luale Gula 3a g Jas ¥ Bl 9 JSENI 5 £1aY1 e 508 Gauaigal)

Aid) Apai g painnal) Aadid Apalal) ASall g9 L 9o g a5 Lilaa Jand) (3 gau (B Aidlial) o

0822246688: 4S8 19206 + - cilyalad) g YLalY) dsaid gal 3 — duwigh) 4408 - dudagl) daalas

Web-Page: https://nub.edu.eg E-mail: nub@nahdauniversity.org

71/85



mailto:nub@nahdauniversity.org

NAHDA UNIVERSITY Faculty of Engineering

IN BENI SUEF Communications and Computers
NUB «gw iy , Aaaill dealy Engineering Program
Cilaulall g iyl duia gall s - dudigl 431

Cilaulald) g cYLaY) dusia aud Ol 7 A0l &y L
iy o g gl Ay Anatigl) s
YoYe v oYY Jdo¥) oyl Juaadl)

system’s performance.
Ask ChatGPT
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This project focuses on developing millimeter-wave chip-to-chip
communication technology, which enables ultra-high-speed data
transfer using high-frequency signals. It offers benefits such as reduced
power consumption, high data density, and improved multi-core Laile
processor performance. Frequencies in the 30-300 GHz range were @M,
explored, along with antenna designs suitable for such applications. aal,
Advanced simulation tools were used to evaluate and optimize the | 3, ;1.
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¢-LIDAR Navigation Robot.
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The project aims to develop a system that enables a robot or vehicle to
build a map of its surroundings while simultaneously localizing itself
within that map. It is designed for exploring areas inaccessible or u4=-‘*
dangerous for humans. The system uses advanced sensing and &;93*“‘
localization technologies. It enhances autonomous navigation and | 4
exploration efficiency. 4 jadasy)
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5-Onboard Satellite Image Processing Using Deep Learning Algorithms s
for Multi Remote Sensing Tasks goriall |
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This project focuses on onboard satellite image processing using deep
learning algorithms to perform multiple remote sensing tasks such as| u<ila
image classification, change detection, and disaster identification. | g sl
Processing data directly on the satellite reduces the need to transmit | 4all

large datasets to Earth, saving both time and resources. The system relies | 4 s
on well-trained Al models to deliver accurate and efficient results.
Ask ChatGPT
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This project aims to balance resource usage in a computing environment
by intelligently distributing workloads across processing units, memory,
and storage. It utilizes efficient algorithms to optimize resource | o<l
utilization, enhancing overall performance and reducing power | g gl
consumption. The concept is applied in data centers and cloud | 4ally
computing to improve efficiency and responsiveness. 4y alady)
Ask ChatGPT
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The objective of this project

Design and construct Cloud system with.- 1
balanced resources running several
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application service over VMs. The cloud
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o
& QA
-
service with high availability requirement ,"‘
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This project aims to develop an intelligent medical diagnosis application
using artificial intelligence and machine learning techniques. The app
analyzes user-input symptoms to provide a preliminary diagnosis and | uaale
suggest suitable medical actions. It can also assist doctors in making | & gl
accurate and timely decisions. The project enhances healthcare quality | sl
and reduces response time. Ay alay)
Ask ChatGPT
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this project aims to develop a smart door lock system based on facial
recognition technology. The system captures a face image via a camera
and compares it with a stored database to allow or deny access. It | o=l

enhances security and eliminates the need for traditional keys or PIN | & gl
codes. The system uses Al and computer vision techniques to ensure high | 4aiy

recognition accuracy. Ay alay)
Ask ChatGPT
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This project focuses on reducing the routine workload within the
educational system, allowing time and effort to be redirected toward
improving teaching and learning quality. The proposed system | u<aila
automates tasks such as creating class schedules and managing academic | £ gl
services. It ensures faster performance, greater accuracy, and | 4ally

significantly fewer errors than manual methods, ultimately enhancing | 4l
the overall efficiency of the educational process.
Ask ChatGPT
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(Study Schedule and Academic Advising Project (SSAA Syste

it is & project concerned with routine work that burdens
the educational system in terms of time and effort
that can be invested in other matters such as raising
-thhe efficiency of the educational process
From this standpoint, we began working on this system,
which will provide speed in performance and a much srma
margin of error thhan manual work in matters such as se
the college academic schedule and providing academic
guidance for students It contains two main parts.
1- Academic Advising Bot

2- Organizing the academic schedule using genetic algorithms
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