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Highways and Airports Engineering
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Analysis and design of high-rise buildings
Allad) ciliial) asanaliy Julas
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he main purpose of this project is to form a suitable statical
p”system and analyze and design a multi-purpose reinforced
concrete high-rise building. The building consists of 15 stories.
The different structural elements of the building are analyzed and designed
with the help of the finite element method using well-known software

packages (SAP 2000 & Etabs & Safe & CSI column). The 3-D models of the whole tructure
including its main elements are prepared using Revit software.
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Implementation of DFT for RISC-V Processor
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Implementation of DFT for RISC-V Processor

RISC-V gllaal JLIRY) i) g3 Lt

This project, conducted in collaboration with Siemens EDA, focuses on implementing
effective Design for Testability (DFT) strategies for RISC-V microprocessors. RISC-V
microprocessors have gained extensive adoption in diverse applications, and DFT plays a
crucial role in ensuring their reliability and performance.

Utilizing Siemens' powerful Tessent Tools, known for their robust DFT features and ability to
handle intricate designs, this project aims to enhance the testability of the RISC-V
microprocessor. By incorporating Tessent Tools into the design process, manufacturers can
detect and diagnose faults during manufacturing and throughout the product's lifecycle.
Implementing DFT techniques enables improved yield rates, reduced costs, and enhanced
dependability for RISC-V-based systems. Through the utilization of Tessent Tools, this
project aims to achieve the highest level of reliability and performance, contributing to the
development of high-quality and dependable systems across various application domains

Input, Qutput,
Input [ ® Circuit [ % Output [pass/Fail
Test Input, Under Outout.. ® Response |———»
Stimuli 213l Test(CUT) |——Pm_ 3l Analysis
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Design and Layout of High-Speed Cell Library

With the increasing demand for high-speed computing, together with the continuous shrinkage of
semiconductor feature size, the need for and importance of mixed signal design becomes higher.
Standard cells (SCs) library is a corner stone building blocks of mixed signal design. More often than
usual, building custom SCs has become essential for specific circuits to meet specific design
requirements that are not met by fab provided libraries.

This project aims to build SCs library including cells of different drivability (strength of 1x, 2x and 4x).
The cells are INVERTER, NAND, AND, NOR, OR, MUX (2:1), LATCH and FLIP-FLOP. The library is used
to build two important communication blocks which are serializer and de-serializer in addition to
multi modulus divider

The project outcomes are required by the VLSI industry, it has been executed in collaboration with

and support of Si-Vision company
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Self-Driving Car with V2V Communication
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This project involves designing two self-

ROS2 system

LIDAR Nav2
ESP with

STM 32 Control

5ot art e driving cars that can navigate autonomously

from place to place after doing mapping to
these places .these cars communicate with
each other to demonstrate the importance of
Vehicle-to-Vehicle (V2V) communication.

()

Through communication, the cars can exchange information about speed, direction,
and potential obstacles, enhancing their ability to make intelligent and quick
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mentation of a flash Reflex Trainer System for Sports Academies

cible daaa— daa) ) Al s llae we - e sl Gul s 1alas)
JJJJJ\A,G

Onabll il ol ) e ials el g g pdall 138 g
Ay O adall dad 3 ) de ju el IR (e 48] gl Hlge 2paad
domll) lanlSY) 8 Jleall 13 addiey 4ie 4 slhall S jall aidaial
Al it (A Gaaialy )l oy pail claalall

Egypt, like other developing countries, suffers from the
problem of increased imports. Two of the fields in which we
import most of the equipment are the medical field and the
sports field. Therefore, we decided to research the sports field
and take a model of interactive devices and work on it in a trail
to make some kind of reverse engineering, which is considered

as a first step to develop, and in the future make a modification, such a device in Egypt instead
of importing it. The device that was selected is called Flash Reflexing Trainer.
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The project aims at the design, building and control of a ball-balancing table. The
main objective of the proposed control system is to make the table has the
following abilities:
- Balancing the ball in the table center
- Balancing the ball in the any corner of the table
Directing the ball in a desired track
Protecting the ball from falling from the table
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The project aims at the design, building and control of an active suspension
system. The main objective of the proposed control system is to make the
automobile has the following abilities:

- Maximizing the contact between the tires and the road surface

- Providing steering stability and good handling

- Ensuring the comfort of passengers by absorbing and dampening shock
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Design and Control of a Robotic Arm
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The project aims at the design, building and control of a robotic arm. The main objective of
the proposed control system is to make the arm has the following abilities:

- Moving in a specific direction

- Picking small objects and putting them in specific place

- Identifying different objects located in its workspace according to their shape and color
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s

The automated tissue processor automats the
preparation of tissue samples for microscopic
examination. It efficiently stabilizes, dries,
purifies, and embeds samples in paraffin wax.
Streamlining this process minimize human error.
This enhances efficiency and improves diagnostic

accuracy.
Tissue samples are placed in processing cassettes and loaded into the

containers. The processor then follows pre-programmed protocols, to move
sample through different chemicals to complete the preparation process. This
task typically takes about 12 hours.

The project aims to develop a cost-effective and locally manufactured
alternative to imported automatic tissue processors. This would reduce
reliance on foreign imports and potentially lower the cost of histology
equipment for healthcare facilities
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Design of Solar Charging Station for Battery and Fuel Cell Buses:

Case Study Assiut University Garage

This project focuses on design and implementation of charging station based on solar

photovoltaic (PV) energy to feed both battery electric buses (BEBs) and fuel cell buses (FCBs). The

proposed location of the charging station is the garage of Assiut University. The steps of

work in this project are as follows:

* Literature review on electric and fuel cell buses.

* Collection of weather data of garage location as well as the available data about the buses
and daily routes.

* Sizing of components of proposed charging station (PV, DC/DC converter, Inverter, Battery,
electrolyzer, fuel cell, hydrogen tank ...etc) based on energy management strategies.

* Design and implementation of DC/DC converters and DC/AC inverters.

* Using loT technique to manage the station operation.

PV Panels

Solar

Irradiation ﬁ% —

Ambient S i ni
Temperature & DC/DC Converter . a } L
m—. Dual Inverter BEB

Grid
— BEB

- Gnd
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Design of a Sustainable Electrical Distribution Systems for
Administrative Building and Olympic Swimming Pool

-" Using artificial intelligence tools and its
1| various applications such as lighting

. distribution programs, electrical
| distribution and building information
 modeling technology to make electrical
- designs for buildings that work to
|| achieve the principle of sustainability,
-1l save energy and achieve various safety

~ factors inside those buildings.
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The main purpose of this project is to comprehensively assess
and estimate the kaolin deposit reserves in Wadi Kalabsha,
Nubia, Egypt, by comparing and evaluating different ore
reserve estimation methods. This study aims to determine the
most accurate and suitable approach for quantifying the
qguantity and quality of kaolin reserves, thereby facilitating
sustainable resource management and mining practices.

The ultimate goal is to provide valuable insights and practical recommendations that ensure the
responsible utilization of kaolin deposits, promote economic development, and minimize
environmental impacts in alignment with the principles of sustainable development.

This project contributes to the scientific knowledge and technical expertise required for sustainable
kaolin resource management, offering valuable insights for stakeholders involved in mining
operations, environmental conservation, and regional economic development
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1. Quantification of Kaolin Reserves:

The volume, grade, and tonnage of kaolin

deposits in  Wadi  Kalabsha  through

comprehensive geological and mineralogical

assessments were determined.

The key areas within the ore deposit that

contain the highest quality and most

economically viable kaolin resources were

identified.

Comparison of Estimation Methods:

The  effectiveness of the  geometric

(conventional) method, statistical or

geostatistical methods, and computer

application/software approaches in estimating

' kaolin reserves were evaluated and compared.

Fig. 3 : Geometric Method (Conventional ) Fié:4:éeos;atist;cal l\;leth;d° The StrengthS, limitations, and appllcablllty of
each method for kaolin deposit estimation
were highlighted.
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Materials used in 787 body

Fiberglass M Carbon laminate composite
B Aluminum W Carbon sandwich composite
Aluminum/steel/titanium

¢ Total materials used

H iy viight The development of aluminum and titanium alloys dates

: back to the mid-20th century driven by the needs of the

£ aerospace industry. Since then, these alloys have been

....... o | significantly improved and developed. These have many

............... : applications in several fields like military, aircraft,

. : spacecraft, bicycles, Medical devices and Master alloy for
aluminum final ingots.

By comparison, the 777 uses 12 percent
composites and 50 percent aluminum.

The aim of the study is Production and characterization of aluminum-titanium alloy which, meeting global
requirements from national sources and increasing the added value of national resources.

For optimization the production process, several parameters are studied such as, temperature (800, 900, 1000, 1100
°C), time (3, 7, 10, 15 min) and mixing ratio (5, 8, 9, 11, 20 %). Different fluxes are used for enhancing the process
such lithium sulfate, calcium sulfate, magnesium sulfate, magnesium nitrate and Sodium chloride. The proportion of
salts were as follows (0.5, 1, 1.5, 2) %.

Increasing the density was first indication of process quality. Hardness was measured to characterize the mechanical
properties of the produces alloys. For controlling the material balance and equilibrium conditions, XRF analysis was
carried out.

The best result for density was at a temperature of 800°C, with mixing ratio of 5%, at magnesium nitrate salt ratio
0.5% and time 7 minutes for ilmenite. For rutile, the highest density was at temperature 1000°C, with mixing ratio of
5%, magnesium nitrate salt ratio 0.5% and time 7 minutes.

The best hardness result for ilmenite was 89 HRC and 103 HRC for rutile. The best Titanium assay was around 23%.
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=" Efficient Solar Collector and Multiple Basins
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Water scarcity is a global threat that jeopardizes the availability
of water for agriculture, industry and multiple economical boosters.
So far, the cost and productivity of water desalination technologies is
not optimized (4-3 L/m2.day). In addition, Egyptian region is characterized by a high
intensity of solar radiation. Therefore, this project aims to implement an efficient water
desalination system that uses only solar energy for operation. This is done by designing a
solar still consisting of three basic components; a cover, solar collector, multiple basins
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DESIGNING A SUSTAINABLE CLOSED LOOP SUPPLY CHAIN: A
CASE STUDY ASSIUT UNIVERSITY
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Our project supports the principle of sustainability
at Assiut University. However, we have reduced
the study's scope to the workshops of the Faculty
of Engineering, which is the only industrial facility
at Assiut University. The workshop departments
operate as a distinctive system for applying a
sustainable closed-loop supply chain. We have
designed a system capable of reusing products,
which allows us to reduce the economic costs of
producing required products for clients and
various facilities within the university and to large
environmental benefits. The  Faculty of
Engineering's workshops require some logistical
services to support the principle of sustainability.
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Design and Manufacturing of Airless (Non-Pneumatic)
Tires for Cars
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This project investigates the possibility of utilizing recycled rubber for the sustainable
production of car airless tires (Non pneumatic). Seven unique tire designs were generated,
with four originating from established tire manufacturers (Michelin, Goodyear, Hankook, and
Bridgestone) and three originating from this research team. All designs were evaluated using
finite element analysis (FEA) software (ANSYS) to assess their performance characteristics.
The incorporation of recycled rubber crumb into the tire composition was explored, however
the initial design iterations show yield a viable implementation strategy

75 dgdae dana daal /2 Sl de 3 gana il /e,é,i A a daaa PRYYBY /3 :d\ﬂ'g\ a.\gh



76



Ol g S8aed! duwdid @nd

DEPARTMENT OF MECHATRONICS ENGINEERING



78



S g Pl dwd 0uud

JEN) 5 gl clalead Ja ) 53 Cigag

Ol ¢ yu) = CLES daa 1AALE — (o pa (5 sy (gl ghail 13)as)
Gida ) gealia pBla) — ) 4 (g2 al ) — Ald) deaa (lgnd — 2aaa
Al 73a daa) — Aladi il 2aaa —

Al 1 al Adladl) g 5 jSinall I e85 el shall a5 )5S Alainy) 8
2 sk DA e Al Aalall o2 & Al £ g e gellay  Jladl) Jaill Zpaay)
A L We dadly 3aY) alled ba’ el asas dajl 23 Qg
e 5 Bl jlail) & Jasll 5 ) Jiaall o laall cld a5y g,
cc)’:\s.d\&).})}\aymﬁeﬁM\Qhﬂﬂ\@@\.ﬁwdﬁw‘uﬂ\
_QJJSJL"\‘;:;B)A?A}@%\:\SP&M.“

i)y Dl sy g cAgadidl) Sy Canl) il e dia s jiall 25l e calall ) Ja )Y 53 ol 108 Chagy
el (gl (Say (SOlSI s & DY) 385 (o)) shll OVl Guadiiall Gl S IS )
Gl pan s ¢ yladll Gl anfiy e ju Cpalill a8 ge oty @ VL) dadail g dadile el 5 jeals
Lty dgea O] ey 508 Y 3100 Aleay Lae U 005 luda elol COlaladin) daatia dasacal ey Aadll
¢yl U

79 gl as sihaa ¢l a2 A W aaf /. :d\ﬂ‘g‘ :\.\...\A



S g Pl dwd 0uud

Rescue Bot: A Legged Robot for Search and
Rescue Operation

In disaster response and emergency situations,
innovative and efficient technologies are crucial for
effective intervention. This graduation project addresses
this critical need by developing a legged robot
specifically designed for rescue and search operations.

Traditional wheeled or tracked robots often struggle to navigate complex and unpredictable
terrains, limiting their effectiveness in challenging environments. Our proposed robot,
inspired by recent advancements in robotics, is designed to move through various terrains
with exceptional agility and adaptability. This legged robot aims to overcome the limitations
of conventional search and rescue techniques, offering a groundbreaking solution that
significantly enhances the capabilities of emergency responders and disaster relief teams.
Equipped with advanced sensors and robust communication systems, the robot can quickly
locate survivors, assess hazardous environments, and gather valuable data. Its versatile design
ensures consistent and reliable performance, making it an invaluable tool for improving
disaster response efforts.
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Chemotherapy often causes hair loss, leading to
distress and social image issues, resulting in many

= —-- This project aims to develop a scalp cooling device to
=== reduce chemotherapy drug exposure to hair follicles,
1 preserving them and minimizing hair loss, thereby

Electical andclectronics i improving patient comfort and well-being during
systems
treatment.
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ESIGN AND DEVELOPMENT A BIMANUAL SIGN LANGUAGE
MANIUAL SIGN LANGUAGE COMMUNICATION SYSTEM

The primary objective of this project is to develop a
bi-manual sign language communication system utilizing
the Robot Operating System (ROS). The system aims to
accurately recognize and interpret bi-manual gestures and
translate them into corresponding movements of robotic arms. This
innovative solution is intended to facilitate effective communication for
individuals using sign language, bridging the gap between sign language
users and non-sign language users
o Speech to sign language gestures: The first track of our project is to convert spoken
speech into sign language gestures Using voice recognition model that turn the speech into
text , analyzing it ,then sending appropriate signals to the motors of our robotic hand using
ROS (Robotic Operating System) to simulate the gestures
. Sign language gestures to speech: The second track of our project is to convert sign
language gestures into speech using computer vision technique Through real-time processing
and interpretation, the robot translates these gestures into spoken language, facilitating
seamless communication between individuals using sign language and those who rely on
auditory communication

83 s daa) 2 A REQTE [V R



S g Pl dwd 0uud

Dl g il S2S e

daa) — e daal - e 4 — 2 l ald — 5 daae — Ciglyy Qa1
HA‘):I‘ = u.ikm
oo caill 5 jeal daudall L) e ¢ guall 19-28 < daila culale 38l
ia caall cxnlall s gl ae allall (oSS e, (5835 a0 s IS Sl 5 il
e cipiail] il g il e CadSH Aanie ol s ) dalally Al jie ) i
Sl s il e IS 8 S Cagal s 85 (Jlad UK Jindll b (sl 85
19-28 S Aails A Lgile ¢ guall Jaglust i 15 ectianl (e 2yl
asildl) 5 seSl 4y5 ) Sl )l s 5 4081 o sall Lim 5l iS5 e ) U Jlgn hagy ectilalgin¥) o3l il
rua Sl gyl e CalSI A Eua e Jlad g (355505 o Ja i
The COVID-19 pandemic has underscored the critical importance of rapid and accurate virus
detection devices. As the world adapts to the new normal, there is an increasing recognition
of the need for advanced virus detection technologies to mitigate future outbreaks
effectively, Traditional virus detection devices faced several challenges, which have been
highlighted during the COVID-19 pandemic so:
In response to these needs, our device aims to integrate microfluidic technology and
advanced computer vision algorithms, offer a rapid, reliable, and cost-effective solution for
virus detection where:
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Viruses Detection Device

This project builds an analytical device that uses Artificial
Intelligence to detect viral infections in biological samples
such as blood. Isotachophoresis technique is used to extract
and concentrate viral RNA inside a micro-channel (W=50um,
H=50um, L=50mm) made of Polydimethylsiloxane, which
allows controlling the movement of virus molecules and
chemical interactions with detection probes.

Consequently, a light signal from the probes that reacted with the virus is used to define the
infection level using computer vision techniques to detect virus or a PMT where we worked on
both as plan A & B. This device has many advantages compared to traditional methods. No
need to perform a chain reaction, the ability to purify the sample before detection, the small
number of steps necessary to complete the analysis, the small amount of sample (tens of
microliters), and the speed of the test (a few minutes to obtain on the result).

Our project performs the mechatronic design, including electronic circuits, control, computer
vision system, imaging, and image processing to automate the device, and builds and tests the
first model of the device. The completion of this device contributes to advancing and
strengthening techniques for detecting viral infections, which contributes to reducing its
socioeconomic impacts.
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Medical Delivery Drone

P This advanced system for unmanned aerial vehicles (UAVs)
represents a significant development in healthcare and
emergency services.

UAV with Medical Tools: The system involves equipping a
UAV (drone) with medical instruments and a camera.
Mission: Upon receiving a signal from emergency services
indicating the patient’s location, the UAV autonomously
takes off and reaches the site via the fastest route possible.

* Advantages:

- Pre-arrival Care: The UAV can provide initial medical care to
the patient before the ambulance arrives.

- Case Documentatlon and Imaging: The onboard camera captures the patient’s condition and
streams images to doctors and paramedics. - Guidance for Bystanders: The system can provide
instructions to bystanders on how to assist the patient and use the tools carried by the UAV. -
Statistics highlight the importance of timely access to patients. Leveraging technology can
significantly enhance healthcare and save lives This is a trendy frame, it has a strong rack, a beautiful
appearance, and a stable system of flight for smooth flight. Suitable for application to a modern
medical system for emergencies and disasters that may occur
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Smart Autonomous Robot

Smart Autonomous Robot project aims to create an
slligent, self-sufficient robot that performs complex tasks
with minimal human intervention. Using advanced sensors,
machine learning, and robust control systems, the robot
navigates and interacts autonomously.

automation andsefficiency. This booklet details the robot's design, implementation, and
applications, showcasing innovative advancements and the team's commitment to
revolutionizing key industry functions

Our team is developing a Smart Autonomous Robot to revolutionize key functions across various
industries. The project utilizes advanced sensors, Al, and navigation systems. We chose the
Slamtec RPLIDAR Al for precise mapping and the Intel® RealSense™ Depth Camera D455 for
high-resolution depth perception and 3D mapping. Combining these with an Inertial
Measurement Unit (IMU) enhances navigation capabilities. We also use omni and Mecanum
wheels for agile mobility. The Robot Operating System (ROS) serves as the software foundation,
offering flexibility, modularity, and a collaborative development ecosystem for advanced
autonomous navigation and decision-making.
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