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About CEST

Engineering is an exceptionally dynamic sector. It is continually
changing and expanding. Conferences provide professionals in various
engineering disciplines with knowledge about cutting-edge tools,
technologies and skills in the field. They are also an excellent
opportunity for professionals to connect with peers nationally and
internationally.

The first launch of the CEST conference took place in the year 2018 by
Elmergib University, Garaboulli city. The conference scope covers all
the fields of engineering sciences. CEST was hosted by a group of
Libyan universities, including Elmergib University for the first and
third versions, Sabratha University for the second version, Al-
Asmariya University for the fourth version, and Nalut University for its
fifth rotation.

This version (sixth) is holding at the Higher Institute of Science and
Technology, at Tarhuna city, Libya.

As a CEST conference committee, we are happy and honored to
welcome all distinguished guests and delegates who contributed and
participated in the Conference of Engineering Sciences and
Technologies.

The goal of this conference is to continuously improve the standards of
the international community of  researchers, scholars,
government/private agencies, industry, academia and scientists by
exposing them to the latest trends, developments, and challenges in
most fields of engineering and technologies. CEST is a platform for
participants to share their unique perspectives and knowledge and
discuss, contribute, collaborate and accelerate innovations.
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A Comprehensive Analysis of Moisture Damage in Hot
and Warm Mix Asphalt and Associated Research Inquiries

Bashir M. Aburawi

Civil Engineering Department, Faculty of Engineering, Elmergib University
ALKomes, Libya
Aburawi2018@gmail.com

ABSTRACT

This study aims to comprehensively analyze moisture damage in
hot and warm mix asphalt and the associated research inquiries.

Keyword The study examines various aspects related to moisture damage
W in asphalt. It begins by exploring the mechanisms of water

. penetration into the asphalt and how the water interacts with the
Moisture Damage; asphalt constituents. The effects of moisture on the properties of

Stripping; Rutting; the asphalt binder and the overall asphalt mixture are then
= analyzed. The study also delves into the impacts of moisture on
Durability. the mechanical strength of asphalt, including its resistance to
stripping, rutting, and cracking. Furthermore, the study discusses
treatment and prevention techniques for mitigating moisture
damage in asphalt. Overall, this comprehensive study provides a
thorough examination of the complex issue of moisture damage
in asphalt, covering the underlying mechanisms, the resulting
impacts on asphalt performance, and the strategies for addressing
this critical challenge, such as using water treatment agents and
adding moisture-resistant materials in the asphalt mixture.
Current literature and related research are reviewed to benefit
from recent advancements in this field and guide future research.
The study concludes with potential research directions, including
studying the effects of moisture in asphalt on the remaining
service life of roads, developing non-destructive testing
techniques to assess moisture content in asphalt, and improving
the design and specifications of asphalt materials to enhance
their moisture resistance. In summary, this study offers a
comprehensive analysis of moisture damage in hot and warm
mix asphalt. It examines the various research inquiries related to
this critical issue. The study significantly contributes to the
understanding of the mechanisms behind asphalt deterioration
due to moisture exposure. Furthermore, it explores techniques
and strategies to effectively mitigate such moisture-induced
damage in asphalt pavements.
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Applications and Advancements of 3D Printing in

Construction

Salhin Alaud

Civil Engineering Department, Garaboulli Engineering Faculty, Elmergib University

Garaboulli, Libya
s.alaud@elmergib.edu.ly

Keyword

3DP for buildings;
construction
industry; 3DP
technique; 3DP
applications.

ABSTRACT

Recent years have seen tremendous developments in the building
business, with one of the most revolutionary technologies being
3D printing (3DP). Additive manufacturing, or 3DP, has
emerged as a significant advancement in several industries,
including construction. This review attempts to provide a
thorough grasp of the current and future condition of 3DP in the
construction sector by reviewing a large number of research,
case studies, and industry reports. This study offers a thorough
analysis of 3DP in the construction industry, examining the uses,
difficulties, and potential of the technology. It provides an
overview of several 3DP construction methods, identifies the
required tools, and includes information on printer kinds and
materials. The paper discusses the advantages of 3DP in
construction, such as reduced material waste, increased design
freedom, and faster building schedules. The limitations and
drawbacks of 3DP in the construction sector are also covered,
along with issues with primary costs, regulations, and quality
control. Examples of uses for 3DP construction prototypes
throughout the world are presented. There is a discussion of the
many applications of 3DP in buildings, ranging from large-scale
structures to small-scale prototypes. The study's conclusion
outlines probable future advancements and 3DP technological
breakthroughs that could drastically alter the construction
industry.
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Analytic Study of Linear Analysis vs. Nonlinear Analysis:
Optimum and Sustainable Structure Perspective

Mohamed Ali Karim

Civil Engineering Department, Faculty of Engineering, Elmergib University
AL-khoms, Libya
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ABSTRACT
Keyword

This paper presents a comprehensive analysis of linear and
Linear Analysis, nonlinear structural analysis methods, evaluating their efficacy
Nonlinear in optimizing and sustaining structural designs. By leveraging
Analysis, advanced scientific data and analytical techniques, this study
Structural aims to discern the optimal conditions and scenarios for
Optimization, employing each method. The research includes detailed
Sustainable calculations, comparative data, and case studies, emphasizing
Structures, Finite the sustainability implications and long-term benefits of each
Element Analysis. approach.
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Impact of Silica Fume and Palm QOil Fuel Ash on
Workability, Strength, and Absorption of High Strength

Mortars
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Sustainable
construction, High
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ABSTRACT

This study focused on the impact of adding silica fume (SF) and
palm oil fuel ash (POFA) on the workability, compressive
strength, and water absorption characteristics of high-strength
mortar. The objective is to assess the impacts of different
proportions of SF and POFA on mortar performance. Four types
of mortar mixes were prepared: high strength mortar (HSM),
high strength green mortar with 40% POFA (U40-HSGM), high
strength green mortar with 5% SF (U40-SF5-HSGFM), and high
strength green mortar with 15% SF (U40-SF15-HSGFM). The
inclusion of 40% POFA improved workability, while adding SF
slightly reduced it. The inclusion of silica fume improved
compressive strength, with the highest obtained in U40-SF15-
HSGFM. Further, water absorption increased with POFA
substitution, but was decreased when SF was added instead. In
summary, the combination of SF and POFA results in significant
improvement in mechanical and durability characteristics in

.high-strength mortars
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Techniques for preserving oil refinery and petrochemical
facilities to prevent Corrosion during inactivity
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ABSTRACT

Keyword

Corrosion
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status.

Due to the unstable situation in certain oil-producing nations, Oil
and petrochemical production is projected to decrease so that the
option to abandon a plant and temporary shutdown will increase.
Therefore, the comprehensive method from the pre-mothballing,
mothballing, and recommissioning stages should be developed.
Corrosion in refineries is a critical issue affecting various units,
necessitating preventive measures such as cathode protection,
inhibitors, and protective coatings. Exploring the strategies and
methods used for maintaining and preserving oil refinery and
petrochemical plants during periods of inactivity to prevent
corrosion issues is a crucial. Oil refinery and petrochemical plants
are susceptible to corrosion, which can have detrimental effects on
their equipment and overall performance. By implementing
effective mothballing techniques, such as surface preparation, the
use of protective coatings and inhibitors, and adequate storage and
monitoring practices, corrosion can be mitigated. This work
provides a comprehensive understanding of mothballing methods
essential for the longevity and optimal functioning of oil refinery
and petrochemical plants.
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Synthesis, Characterization, and Extraction of Segmented
Siloxane-Alphatic-Aromatic Copolymers: A
Comprehensive Study
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ABSTRACT

A study was conducted to synthesize segmented copolymers
consisting of Siloxane-Alphatic-Aromatic copolymer segments

Keyword using a three-step polymerization reaction. The chemical

composition of the copolymers was analyzed using Gradient
copolymers, Elution Chromatography GEC and Nuclear Magnetic Resonance
polyester, Gradient NMR  spectroscopy after Soxhlet extraction. The study also
Chromatography, developed a solid phase extraction method to extract the Siloxane
Soxhlet extraction. SI, Aliphatic ALE, and Aromatic ARE homopolymers from the

copolymers simultaneously. Some samples of the copolymers
exhibited complete solubility in chloroform due to their low
content of Aliphatic-Aromatic copolymer ARE. The findings
provide insights into the synthesis, characterization, and extraction
of segmented copolymers.
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Dynamic Study of Hydrogen Absorption in Metal
Hydride-based Storage Systems
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ABSTRACT

In this study, a performance analysis of metal hydride based
hydrogen storage during absorption process is presented. A 3-D
mathematical model is developed in order to describing the

Keyword reaction kinetic of the H2 absorption by two different metal hydride

beds (LaNi47sAu02s, and LaNis). A novel simulation approach is
copolymers, proposed and performed for a cylindrical Metal Hydride Reactor
polyester, Gradient configuration equipped with heat pipe. The simulating study is
Chromatography, made by solving simultaneously the energy, mass-momentum, and
Soxhlet extraction. kinetic differential equations of conservation by using COMSOL

5.2a Multi-physics software. The reaction kinetic of Hz is analyzed
depending on some reactor design parameters such as; having heat
pipe at the reactor, hydrogen inlet pressure, cooling temperature
and general convective heat transfer coefficient. In general, the
numerical simulations are in good agreement with the experimental
data for LaNis which have been previously published by the
authors. The obtained results confirmed that the simulation and
experimental results reasonably match where the maximum error
value was less than 8% at 10-bar hydrogen supply pressure, which
proves that the model has efficiently captured the key experimental
trends. On Some parameters like the temperature inside the reactor,
the kinetic of hydrogen reaction, the time durations, and the
variations of the equilibrium pressure of the system were
optimized. The obtained results show that the LaNis material has
the maximum amount of hydrogen storage capacity, while the
LaNia.7sAl02s provides the fastest charging time in the cost of
reduced charging capacity. Each of the metal hydride materials
shows different hydriding results per their own thermo-physical
properties. The maximum heat energy is released and the
maximum inner temperature is achieved when LaNis material is
used. The maximum temperature value which is achieved inside
the reactor is at the maximum level for LaNis material in general,
whereas the minimum temperature value is for LaNia.7sAw2s
material.
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ABSTRACT

The present work aimed to treatment the surface water of Ayin
Kaim using the aqueous extract of Aleppo pine leaves as a
coagulant. Several analyses were performed on water before and
after treatment included pH, total dissolved solids, conductivity,
turbidity, iron ion concentration, and total coliform count, also GC-
MS analysis was performed on Aleppo pine leaf powder. The
coagulation properties of Aleppo pine seeds and cones were found
to be promising, but several limitations prompted the search for
more effective alternatives. Notably, the utilization of aqueous leaf
extract from Aleppo pine in water purification has not been
previously reported. Our findings unequivocally demonstrated that
the aqueous extract of Aleppo pine leaves significantly enhanced
water quality parameters, including pH (8.63-8.44), total dissolved
solids (63604140) mg/L, conductivity (9.67-6.59) mS/cm,
turbidity (123-59.6) NTU, iron ion concentration (0.08-0.0) mg/L,
and total coliform count (398-247) cfu. The improvement in water
quality is attributed to the presence of various chemical compounds
in Aleppo pine leaves, including carbohydrates, proteins, and
carboxylic acids, which were confirmed through GC-MS analysis.
Studies have shown that these compounds possess the ability to
adsorb compounds on their surfaces, thereby supporting the
efficacy of aqueous extracts of Aleppo pine leaves as an alternative
in water purification. Given the severe health implications
associated with chemical coagulants, the use of Aleppo pine leaves
as natural coagulants in water purification presents a cost-effective
solution due to their year-round availability and independence
from complex climatic conditions.
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ABSTRACT

World-wide water scarcity, especially in the developing world,
indicates a pressing need to develop inexpensive, decentralized
small-scale desalination technologies which use renewable
resources of energy. However, conventional desalination
technologies are usually large-scale, technology intensive system
most suitable for the energy rich and economically advanced
regions of the world. They also cause environmental pollution
because they are fossil fuel driven and also because of the problem
of brine disposal. Solar desalination with a evaporation and
condensation process has proven to be an efficient means of
utilizing solar energy for the production of fresh water from saline
or sea water. This study presents several advantages such as
flexibility in capacity, moderate installation and operating costs,
simplicity, and possibility of using low temperature energy such as
geothermal and solar. In this paper, the objective is to
experimentally install a solar desalination prototype applies
evaporation and condensation principle with minimum low cost of
fresh water production and also simplicity in terms of the
technology applied. Thus, through this study and prototype
installation, which will be a platform to drive the
commercialization of a solar desalination based on evaporation and
condensation principle due to incoming short fresh water supply in
future especially for small quantities in remotes. The results of
study show that a total mass transfer of a fresh water production of
0.00312 L/min. Also the average thermal efficiency of process is
34%. Moreover, the efficiency of evaporator and condenser are
37% and 6% respectively.
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ABSTRACT

One of the primary challenges in autonomous driving is the high
cost of electronic components, which can hinder the widespread

Keyword adoption and experimentation necessary for advancements in this

field. The open-source CARLA simulator provides a cost-
Autonomous effective and realistic environment for conducting experiments in
Driving, Object autonomous driving, allowing for precise and efficient testing
Detection, CARLA without the need for expensive hardware. In this study, we focus
Simulator, on object detection within autonomous driving systems using the
YOLOVS, Deep CARLA simulator. The deep learning model YOLOvVS was
Learning Models employed to detect ten different objects: bike, motorcycle, person,

traffic light green, traffic light orange, traffic light red, traffic sign
30, traffic sign 60, traffic sign 90, and vehicle. The model was
trained for 150 epochs using a dataset of 1864 images, divided into
1600 images for training, 264 images for testing. The training
results for all classes were Precision (P) of 0.934, Recall (R) of
0.908, mAP@50 of 0.935 and mAP@50-95 of 0.689. The test
results for all classes were Precision (P) of 0.93, Recall (R) of
0.892, mAP@50 of 0.93 and mAP@50-95 0f 0.675. These results
demonstrate the model's capability to accurately detect and
retrieve objects. Additionally, external testing on the model with
new images showed good performance, successfully recognizing
the objects in various scenarios. This research highlights the
potential of using the CARLA simulator and the YOLOvS5 model
for efficient and effective object detection in autonomous driving
systems, paving the way for further advancements in this critical
field.
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ABSTRACT

Keyword

Ekf, ABC
algorithm,
estimation speed of
induction motors.

Implementing sensorless control in induction motor drives has
significantly reduced expenses and hardware weight while
enhancing reliability. Among the highly effective speed sensorless
control techniques, the Extended Kalman Filter (EKF) is
distinguished by its superior estimation accuracy. However, the
efficiency of the EKF relies on the accurate determination of noise
covariance matrices. Recently, many studies have aimed to
optimize these matrices to enhance performance. This paper
presents a novel approach to optimizing the performance of EKF
using the Artificial Bee Colony (ABC) algorithm for speed
estimation in an induction motor drive. The effectiveness of the
proposed method is validated by the Matlab/Simulink simulation
of a constant V/Hz controller-based drive system at different
operating conditions.
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ABSTRACT

In order to lower electricity consumption, improve billing
accuracy, and avoid customer issues, it is essential for residences,
businesses, and factories to monitor their electrical meters. This
paper introduces Zigbee technology as a standards-based wireless
technology designed to facilitate low-power, low-cost wireless
networks for the internet of things (IoT) and machine-to-machine
(M2M). Zigbee is an open-source device for low-power, low-
data-rate applications. Zigbee allows much lower data speeds and
employs a mesh networking protocol. The goal of this work is to
employ ZigBee networks to address earlier issues with electricity
usage measurement. These networks eliminate the need for
employees to carry out this procedure. Due to some technical and
manufacturing issues with available reading meters, the practical
portion of the work involved using an Arduino to simulate the
operation of an electric meter. The reading has been successfully
linked and transmitted, and a distance of 300 meters of
transmission has been achieved via XBee. This confirms the
process of using ZigBee networks to provide a wide and suitable
network to monitor electrical meters in residential neighborhoods.
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ABSTRACT

In this paper, we study a new low-complexity algorithm to reduce
computational complexity in a maximum-likelihood (ML)

Keyword decoder used in fully generalized spatial modulation (FGSM) and

fully quadrature spatial modulation (FQSM). The computational
inter channel complexity was reduced based on the maximum ratio combining
interference; (MRC) algorithm where the detection process has been divided
MIMO; into two stages including active antennas detection and modulated
complexity; spatial information bits detections. The active antennas detections are
modulation. processed using MRC while modulated information bits have been

detected using the conventional ML scheme. Simulation results
demonstrate the outperformance of the proposed schemes in term
of computational complexity and energy efficiency compared
against their benchmarks which employ the optimal ML detector
at the receiving end.
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ABSTRACT

Decision Support Systems (DSS) are a class of automated data
framework that support decision making activities. DSS are
intelligent PC based frameworks and subsystems expected to
help decision makers to utilize interchanges advancements,
information, records, learning as well as models to complete
decision process tasks.

A decision support system may introduce data graphically and
may incorporate an expert system or artificial intelligence (AI).
There are various Decision Support Systems. These can be
arranged into eight types. The purpose of this project is to review
the literature according to these types and group studies under
these types.
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ABSTRACT

This research focuses on accurately recognising and monitoring
Activities of Daily Living (ADLs) among older adults, with a

Keyword specific emphasis on individuals with dementia. The study aims to
evaluate and compare different machine learning models to

Activities of Daily identify the most effective approach for ADL classification.

Living, Machine Models such as Artificial Neural Network (ANN), Random Forest

Learning, Deep (RF), Decision Tree (DT), Multinomial NB, and Logistic

Learning, Random Regression (LR) was tested on a dataset containing ADL

Forest, Decision features.

Tree. The results revealed that the RF and DT models achieved the

highest accuracy of 95.61% in classifying ADLs. These models
demonstrated their ability to capture complex patterns in ADL
data, making them promising candidates for ADL recognition
and monitoring, especially for older adults with dementia.

CEST 2024 —Tarhuna, Libya, Oct. 21-22,2024.  https://cest.org.ly



The International Conference for Engineering Sciences and

Technology (CEST-2024)

(’l’ 2024
No. 6, October 21-22, 2024, Tarhuna / Libya ( E S T

ISSN: xxxxxXX

The Possibility of Using the Cloud Computing in E-
learning in Modern Libyan High School

"Fjria A. Saleh Zalita, 2Mohamed M. Nagi Elshibani

Computer Department, High Institute of Science and Technology — Tarhuna-Libya
'* Manalamer2012@yahoo.com, *Mohamed.nagi@hist.edu.ly

Keyword

Cloud Computing,
E-Learning,
Information and
Communication
Technology.

ABSTRACT

Because of the explosive growth in the volume of data and
information limits the ability of companies to manage these data,
information and control effectively, and with continuing high
storage costs companies face makes data retrieval and preparation
of copies problems, As well as the high prevalence of advanced
information technologies almost daily impact on the efficiency
and productivity of the business. This paper investigates the
potential of using cloud computing in self-learning skill
development for Libyan Modern High School students (third
level, IT department). The research explores the concept of cloud
computing and its characteristics in the context of e-learning. It
then highlights the benefits offered by cloud computing, such as
easy access to applications and resources, cost savings, and
improved efficiency. However, the paper also acknowledges
potential obstacles, including internet availability and security
concerns. A field study was conducted with 30 students using
Microsoft Live@Edu, a cloud-based e-learning platform. The
study evaluated the program's effectiveness in facilitating self-
learning and assessed student perceptions of its importance,
quality, and benefits. The analysis of the questionnaire results
revealed that a majority of the students agreed on the program's
value and positive impact on their learning experience. They
highlighted the benefits of easy access, anytime and anywhere
availability, and features that support collaboration and
communication. The paper concludes by suggesting that cloud
computing holds promise for enhancing e-learning in Libyan high
schools. However, it emphasizes the need to address internet
connectivity limitations and security considerations for successful
implementation.
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ABSTRACT

Cybersecurity threats pose significant risks in the increasingly
interconnected digital world. Traditional security measures
struggle to keep pace with modern cyberattacks, necessitating
innovative approaches for proactive threat detection. This paper
explores a codeless approach using Long Short-Term Memory
(LSTM) model within the Knime analytics platform to predict
emerging cyber threats from Twitter data to avoid the complexity
and hassle of writing and debugging code. Based on the
implementation results, the proposed model achieved accuracy on
the prediction around 74%.

CEST 2024 —Tarhuna, Libya, Oct. 21-22,2024.  https://cest.org.ly



The International Conference for Engineering Sciences and

Technology (CEST-2024)

&t 2024
No. 6, October 21-22, 2024, Tarhuna / Libya ( E S T

ISSN: xxxxxXX

Predicting Course Difficulty in Online Education Using

Machine Learning

Abeer Farag Al-Nair

Higher Institute of Science and Technology — Tarhuna, Libya

abeerfarag82@yahoo.com

Keyword

Terms—Online
Education, Course
Difficulty
Prediction,
Machine Learning.

ABSTRACT

The booming proliferation of online educational platforms over
the last several years has transformed the landscape of learning
resources. On one hand, this transformation has generated many
promising opportunities to optimize course delivery and student
performance, while, on the other hand, it has posed various
dilemmas, one of which is accurately predicting the course level
of difficulty. Since the assessment of course difficulty using
traditional methods varies greatly and is often determined
subjectively, it is difficult for learners to assess whether they have
the necessary skills and knowledge to manage the course or not.
To resolve this problem, in the present study, we develop a
machine learning-based framework to predict course difficulty
levels on Coursera Course Dataset. Our contributions include the
employment of three strong classifiers, which we compare to one
another: GB, RF, and XGBoost. We also conducted a considerable
amount of preprocessing, such as missing values, categorical
variables encoding, and SMOTE for balancing the dataset. The
evaluation results demonstrate the superiority of the XGBoost
model with an accuracy of 96.4% and excellent precision, recall,
and F1 scores for all classes. The implications of this study include
not only its potential for enhancing course recommendation
systems and personalizing online education but also for further
refinement by introducing more features and real-time predictions.
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ABSTRACT

E-government services aim to provide citizens with efficient and
accessible access to public services, yet challenges remain in
ensuring these services are user-friendly and inclusive. Digital
transformation in public services is increasingly leveraging
advanced technologies to improve efficiency and user experience.
As governments seek to enhance their service delivery, Al-driven
chabots have been emerged as a key solution for engaging with
citizens more effectively. This paper presents GovAssist, an Al-
driven chatbot designed to enhance citizen engagement by
offering personalized, context-aware assistance. Leveraging
advanced Al techniques for user profiling, adaptive learning, and
multilingual support, GovAssist tailors responses based on users'
past interactions and preferences, ensuring culturally sensitive
communication. The Chabot seamlessly integrates with
government databases through secure APIs, enabling real-time
data retrieval and automation of processes like form filling and
appointment scheduling. Its scalable cloud-based infrastructure,
combined with robust natural language processing capabilities,
ensures high efficiency and data security. Post-implementation
results showed a significant reduction in average wait times by
40%, an increase in automated tasks by 175%, and a 41%
improvement in user satisfaction scores. By continuously
gathering user feedback and applying techniques like A/B testing
and sentiment analysis, GovAssist evolves to meet user needs,
making it a powerful tool for improving the accessibility,
efficiency, and usability of e-government services.
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