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Abstract:

The Deoxyribonucleic Acid (DNA) can be considered as one of the most effective biometrics. It can
be used in different fields such as personal identification, parental verification and relativity. In this
study, federated learning is suggested. It is a type of machine learning which recently attracts
researchers' attentions. Here it has been suggested to be employed for controlling the DNA samples over
large areas. That is, the DNA centers have DNA samples, each DNA center can deal with its samples by
using a single machine learning method. Then, according to the federated learning machine learnings
information are combined by a main machine learning. In this case, all DNA centers can effectively
share their information. So, there is no need to waste long correspondence time between the DNA
centers to share required data. Also, there may no need to re-train any machine learning again for new
DNA samples.

Keywords: DNA, Machine Learning, Pattern Recognition
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1. INTRODUCTION

Deoxyribonucleic Acid (DNA) is one of the most famous biometrics. It is utilized in various topics.
Examples of such topics are personal verification (Al-Hussein, Al-Nima, et al., 2022c) and parental
identification (Al-Nima et al., 2024). In addition, it has a strong capability to recognize relativity (Al-
Nima et al., 2024) and to be utilized in forensics (Roewer, 2013).

The DNA is a pair of twisted strips. It is found in a chromosome inside nucleus of a cell. It consists
of genes, where a gene is a DNA segment. It composes of nitrogenous bases namely: adenine, guanine,
thymine and cytosine (Professional, 2022). Figure 1 shows a demonstration of principles for the DNA,
genes and chromosomes.

Each DNA is constructed from a combination between two chromosomes. A chromosome comes
from a father and another chromosome obtains from a mother. So, this is the key idea of recognizing
relatives for an individual. Moreover, patterns of nitrogenous bases are utilized for personal recognition
(Al-Hussein, Al-Nima, et al., 2022a, 2022b; Al-Nima et al., 2023).

The aim of this work is to recognize persons by using their DNAs. It has been noticed that the DNA
centers are far from each other and they require a main DNA center to correspond with. This inspires
our contribution here of proposing a federated learning which has the ability to let each DNA center
works independently, then, combines the whole data in the main DNA center. This can provide fast
correspondence of data usability between the different DNA centers.

The sections of this paper are arranged as follows: Section 1 determines for the introduction, Section

2 assigns for the literature review, Section 3 reveals the theory idea of the proposed DNA federated
learning, Section 4 demonstrates the results and discussions, and Section 5 provides the conclusion.

DNA, genes, & chromosomes

Chromosome

Nitrogenous bases
[] Adenine
] Guanine
=] Thymine
[ Cytosine

BV gi@b’ :

Gene (segment of DNA)

Figure 1: Demonstration of principles for the DNA, genes and chromosomes as in (Professional,
2022)



2. LITERATURE REVIEW

In the literature, there are many studies consider the DNA. Examples of such studies are as follows:

In 2021, Jacob et al. presented a DNA study. It was for biometric template security. It utilized DNA
codec and it concentrated on transformation (Jacob et al., 2021). In the same year, Katsanis et al.
explained United States (US) adult perspectives. The DNA was considered as a part of the study. Facial
images were also utilized. Other biometrics were also investigated (Katsanis et al., 2021). In 2022, Sakr
et al. proposed a cancelable Electrocardiogram (ECG) biometric. It was based on the fusion of deep
transfer learning with amino acid and DNA approaches. It considered human authentication (Sakr et al.,
2022). Also in the same year, Pandkar et al. worked on Three-Dimensional (3D) facial biometric. The
DNA Sample was provided for applications of law enforcement. Verification was concentrated here
(Pandkar et al., 2022). Further in the same year, Ephraim et al. suggested a scalable algorithm. It was for
describing DNA sequence and expecting the killer T-cells response. Patients of systemic lupus
erythematosus were considered (Ephraim et al., 2022). In 2023, Salama et al. illustrated secure
biometric systems. DNA and bio-signals encryption was provided. Furthermore, optical spectrograms
were focused (Salama et al., 2023). In the same year, Sepers et al. investigated developmental stress. It
did not induce changes of methylation of genome-wide DNA. Wild great tit nestlings were explored
(Sepers et al., 2023). In 2024, Ou et al. exploited impedance labeling. Free sensor of electrochemical
aptamer were focused. Tetrahedral DNA nanostructures were highlighted. Doxorubicin determination
was considered (Ou et al., 2024).

According to the literature and to the best of our knowledge, there is no study that worked on the
federated learning for the biometric of DNA. So, this has been concentrated here.

3. PROPOSED FEDERATED LEARNING THEORY

First of all, federated learning is a machine learning method. It has the ability to combine resources
and data of various organizations or areas. It can also provide direct shares with ensuring privacy and
security (Liu et al., 2022). A demonstration of federated learning work is given in figure 2.

As mentioned, it has been found that the DNA centers require a main DNA center to communicate
with and they are far from each other. Any DNA center has its own data and resources that cannot be
shared, except with the main DNA center. This causes a big problem of consuming long
correspondences time for requesting and receiving information. In addition of not allowing any sharing
resources between the DNA centers. Such problems and challenges can be realized in Iraq, which is
considered as a case study here.

i
Step 1 Step 2 Step 3 Step 4
\
‘ Moded sarvar Model server Mode nerver Moxtal anrver
/ / / Py Avoroge
| < Mode!
yyne T Uplosd
‘ » L -
| WORET B WOrker WwoOrker WOrker a worker  worker WOIRE? 0 Worker workes WOrker b worker  worker
b c b b b c
Cantral sorver Central server Nodes train the model Cantral server pools
chooses o siatistical transmas the initial locally wiih thes own model resulls and
model 1o be trained model 1o nodes datn generale one globe
‘ model

Figure 2: Demonstration of federated learning work (Zhang, 2022)
To overcome the aforementioned issues, this study proposes an efficient Federated DNA Learning

(FDL) approach. It employes multiple Radial Basis Function-Neural Networks (RBF-NNs). One RBF-
NN for each DNA center and a global (or centralized) RBF-NN for the main DNA center. These
networks are utilized for individuals recognition by using their DNAs data. Figure 3 shows the general
architecture of the proposed FDL approach.



For the RBF-NN, the calculations from the input neurons to the hidden neurons can be computed
according to the following equation (Fausett, 1994; Kou et al., 2010):

2
Z; = exp [— v, ]

J 2 a?

1)

where: Z; represents a hidden neuron outcome value, j = 1,2, ..., p, p represents the number of hidden
neurons, X represents an input vector, V; represents a hidden vector and « represents the smoothing
parameter.

The calculations from the hidden neurons to the output neurons can be computed according to the
following equation (Fausett, 1994):

— VP
Y = j=1Zj X Vik
)
where: Y, represents an output neuron outcome value, k = 1,2, ..., m, m represents the number of output
neurons and V; . represents a weight between the hidden and output layers.

Centralized RBF-NN

far the main DNIA center

RBF-NN RBF-NN
far the 1P NDNIA eenter far the 2" DNIA center

Figure 3: General architecture of the proposed FDL approach

It is worth mentioning that in the input layer i = 1,2, ...,n, where: n represents the number of input
neurons. Furthermore, n can be n1, n2, ..., or nc, where: n1 and n2 (and so on) refer to determined
DNA centers, and nc refers to the main DNA center. Similarly, p can be p1, p2, ..., or pc, where: p1
and p2 (and so on) refer to determined DNA centers, and pc refers to the main DNA center. Likewise,



m can be m1, m2, ..., or mc, where: m1 and m2 (and so on) refer to determined DNA centers, and mc
refers to the main DNA center.

Here, two RBF-NNs are suggested for two DNA centers and one global or centralized RBF-NN is
suggested for the main DNA center. Hence, for all input vectors, let: f; (X) represents the function of the
1% RBF-NN for the 1% DNA center and £, (X) represents the function of the 2" RBF-NN for the 2™
DNA center. So:

feXr) = {i(X) U f(X)}
(3)

where: f.(Xy) represents the function of the centralized RBF-NN for the main DNA center and T
represents the total number of input vectors (DNA samples).

Actually, there are significant advantages of employing the RBF-NN, some have been noticed in
(Al-Nima, 2017) as:

1- It has a very short implementation time.
2- It has a flexible architecture where it can be enlarged to accept more information.
3- It stores the input training vectors in its initialized weights.

All of such advantages encourage exploiting RBF-NNs with the FDL as have been explained.

4. RESULTS AND DISCUSSIONS

First of all, it is important to highlight that two real databases in the case study of Iraq are used here.
One for Kurdish people and another one for Arab people. They involve values of two chromosomes for
each person. Specifically, 15 chromosome values from a father and 15 chromosome values from a
mother. So, total of 30 values are obtained for each person. Moreover, the total number of Arab
individuals are 200 and the total number of Kurdish individuals are 52. The total number of samples is
duplicated in each database by using incremental augmentation. The augmented samples are used for the
training stages, whereas, the original samples are utilized for the testing stages.

Such databases are suitable for the federated learning work in this paper, where the 1% DNA center is
employed for the Arab persons and the 2" DNA center is applied for the Kurdish persons. On the other
hand, the main DNA center is exploited for both kinds of people. Figures 4, 5 and 6 show the training
curves for the 1% RBF-NN of the 1% DNA center, 2" RBF-NN of the 2" DNA center and centralized
RBF-NN of the main DNA center, respectively.



Figure 4: Training curve for the 1* RBF-NN of the 1% DNA center

Figure 5: Training curve for the 2" RBF-NN of the 2" DNA center

Figure 6: Training curve for the centralized RBF-NN of the main DNA center

These figures demonstrate the successfulness of all training stages where high performances are
revealed. The 1% training yields that the Mean Squared Error (MSE) performance attains 0.000125 after
200 epochs. The 2" training reaches the MSE performance equals to 0.000369822 after 52 epochs. The
3" training obtains the MSE performance of 7.87352x10° after 250 epochs. All of these performances
are significant and reported very high achievements.

For the testing stages, multiple metrics are taken into accounts. These are the MSE, Mean Absolute
Error (MAE) and Mean Absolute Percentage Error (MAPE). Such metrics are provided in
(SAGIROGLU & OZKAYA, 2009) and explained in (Al-Nima et al., 2014). Table 1 shows the values
of these metrics for all tests of the employed federated learning networks.

Table 1: Values of error metrics of testing all employed federated learning networks

Federated
Learning MSE MAE MAPE
Network




1% RBF-

NN 0.003 0.005 0.034

2" RBF-

NN 0.009 0.019 0.033

Global or

centralized 0.002 0.004 0.034

RBF-NN

This table obviously reveals the obtained high performances in all tests, where low error values are
attained. These values approve the efficiency and successfulness of our suggested FDL approach. It is
worth highlighting that the Centralized RBF-NN in the main DNA center can share DNA information
between the two DNA centers. So, there is no need to re-consider repeating the processes of providing

and adding new DNA samples in the DNA center which has no any information about such new
samples.

Training and testing elapsed times are also computed, by using a laptop computer of the following
specifications: processor type Core-i7, memory size 8 GB, processor speed 2.70 GHz and embedded
monitor card with total memory size approximately 1.5 GB. Training and testing times for all federated
learning networks are given in table 2.

The times in this table can be considered as reasonable and acceptable. That is, all testing elapsed
times are further less than the training elapsed times. This is reasonable as the networks require
iterations (epochs) during the training stages in order to learn the applied DNA information, whereas,
there are no iterations during the testing stages. Furthermore, the 1 RBF-NN elapsed times are higher

than the 2" RBF-NN elapsed times. This is due to the number of DNA samples that are applied to each
network.

Table 2: Training and testing elapsed times for all federated learning networks

Federated Training Testing
Learning time time
Network (sec.) (sec.)

1 RBF-NN 2.172 0.016
2" RBF-NN 0.544 0.013

Global or

centralized 3.484 0.019
RBF-NN

To illustrate, the 1% RBF-NN is assigned for the Arab database and the 2" RBF-NN is assigned for the
Kurdish database, and the number of DNA samples in the Arab database is further higher than the
number of DNA samples in the Kurdish database. Noticeably, training and testing elapsed times for the




centralized RBF-NN are higher than other networks. This is acceptable as the applied DNA samples
here represent combination between all samples of the two databases.

5. CONCLUSION

In this paper, a novel federated learning is proposed, it is called the FDL. It is suggested to well
manage DNA biometric information between DNA centers and the main DNA center. This can further
reduce the correspondences between the DNA centers. Multiple RBF-NNs are considered here, where a
single RBF-NN is exploited in each DNA center and a global RBF-NN is employed in the main DNA
center.

Real databases in Iraq, the case study, are exploited and used. The results yield high performances.
That is, low error values of the MSE, MAE and MAPE are obtained for each adopted RBF-NN.
Moreover, the elapsed times of training and testing are also evaluated. It can be revealed that very fast
implementations are reported for the adopted RBF-NNs. The training times are varied between less than
a second to few seconds. Whilst, the testing elapsed times are very remarkable where testing any RBF-
NN shows a significantly short time of less than 0.02 second.
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Abstract:

Detecting fake news is a significant topic; it is valuable for warning people and protecting them
from the consequences of such news. In this paper, a Deep Recurrent Neural Network (DRNN) is applied
for detecting or recognizing fake and true news. Text data is first exploited and pre-processed. The pre-
processing includes tokenizing, converting to lowercase, and erasing punctuation. Then, data is translated
into sequences of values, which are utilized in the DRNN. The DRNN involves multiple layers: the
sequence input layer, the word-embedding layer, the Long Short-Term Memory (LSTM) layer, the fully
connected layer, the softmax layer, and the classification layer. A useful database from Kaggle named
Fake News Detection (FND) is used; it has a huge amount of data. The obtained result achieved 99.77%
accuracy, which is obviously very high.

Keywords: Deep Recurrent Neural Network, Fake News, True News, Text Analysis
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1.INTRODUCTION

Detecting fake and true news is such an important issue. It is a part of pattern recognition. These
patterns are represented by news. Many studies have focused on this subject, such as (Berrondo-Otermin
& Sarasa-Cabezuelo, 2023; Dey et al., 2018; Mishra et al., 2022; Pranave et al., 2021; Zhang et al., 2023).
This reflects the importance of this topic. Announcing fake news may cause big problems. Some of them
may even lead to big consequences.

As mentioned, detecting fake and true news is part of pattern recognition, but their patterns can be
texts, images, videos, etc. Recognizing or detecting fake and original patterns has also been considered in
many works (Al-Hussein et al., 2022c, 2022a; Al-Nima et al., 2023; Al-Nima & Al-Hbeti, 2024; Ibrahim
et al., 2021). Moreover, applying artificial intelligence to fake patterns, specifically deep learning, is a
recently obtained concentration (Agarwal, Farid, El-Gaaly, et al., 2020; Agarwal, Farid, Fried, et al.,
2020; Chadha et al., 2021; Suganthi et al., 2022; Yang et al., 2019).

Various studies in the literature consider patterns of recognition of fakes and originals. In 2018, fake

news recognition was concentrated by using linguistic analysis (Dey et al., 2018). In 2019, deep fakes
were exposed by utilizing inconsistent head poses (Yang et al., 2019). In 2020, deep-fake videos were
recognized based on behavior and appearance (Agarwal, Farid, EI-Gaaly, et al., 2020). In 2021, fake and
original fingerprint images were classified by a deep network (lbrahim et al., 2021). In 2022,
Deoxyribonucleic Acid (DNA) samples were recognized between clients and imposters (Al-Hussein et
al., 2022b). In 2023, artificial intelligence applications were surveyed to detect fake news (Berrondo-
Otermin & Sarasa-Cabezuelo, 2023). In 2024, fingerprints were clustered for fake and original by
proposing unsupervised deep learning (Al-Nima & Al-Hbeti, 2024).

In this paper, the aim is to distinguish between fake and true news. Multiple processes are applied,
including pre-processing texts, preparing data, and implementing a Deep Recurrent Neural Network
(DRNN).

The paper's sections are arranged as follows: Section 1 provides the introduction; Section 2 explains
the theoretical part; Section 3 illustrates the practical part; and Section 4 announces the conclusion.

2.THEORETICAL PART

As mentioned, the aim here is to detect fake and true news. The data in the news involves texts or
strings, so they require pre-processing, preparation, and detecting classifiers. Figure 1 shows the detailed
steps for analyzing the data. Honestly, all the applied processes are recorded with the help of Matlab
(Matlab, 2020).

As can be seen from this figure, the process begins with news texts. In this case, valuable database
named Fake News Detection (FND) (PATEL, 2021) was utilized. This database contains a large number
of fake and true news texts; specifically, it includes 23488 fake news texts and 21417 true news texts
(PATEL, 2021).

The employed texts require pre-processing. The applied pre-processing steps are tokenizing, converting
to lowercase, and erasing punctuation. Tokenizing a text means considering the separated strings inside
the text as tokens. Converting to lowercase obviously means changing all uppercase letters to lowercase
letters. Erasing punctuation clearly means removing any existing punctuation.

To prepare the pre-processed text outputs for the detection classifier, they are translated into
sequences of values. This process utilizes initialized token indices, where the same index is used for
repeated tokens. Thus, sequences of values are represented by these indices. Subsequently, the Deep
Recurrent Neural Network (DRNN) is employed, comprising multiple layers: the sequence input layer,
word-embedding layer, Long Short-Term Memory (LSTM) layer, fully connected layer, softmax layer,
and classification layer.

12



The sequence input layer accepts the translated sequences of values. The word-embedding layer
maps indices to vectors (Matlab, 2020). The LSTM layer stores important information for a long time.
This information can be deleted if more implementation is implemented. It actually learns which
information to discard and which information to keep (A. Al-Obaidi et al., 2022; A. S. I. Al-Obaidi et al.,
2022). A fully connected layer fully connects the output nodes of the previous layer to all determined
nodes in this layer. The Softmax layer provides the probability of relating a DRNN input to each output
class. The classification layer outputs the recognition or detection decision.

The DRNN works in three phases: training, validation, and testing. In the training phase, it uses a set

of data to learn how to distinguish between fake and true news. In the validation phase, it utilizes another
set of data to check the validity of the train. In the testing phase, it exploits the remaining set of data to
intelligently determine the fake and true news.

Employing news texts

Tokenizing the texts

\ 4

Converting to lowercases

Pre-processing

v

Erasing punctuations

Translating into sequences of

A 4

Applying DRNN

\ 4

Collecting the outcomes

Figure 1: Detailed steps of analyzing data of news texts

3.PRACTICAL PART AND RESULTS

First of all, the FND (PATEL, 2021) is used, which is a useful database from Kaggle. It has a very
large amount of fake and true news texts, as mentioned. In this work, the number of overall training data
is 17960, the number of overall validation data is 4490, and the number of overall testing data is 22448.
The fake and true class distribution of all utilized data is given in Figure 2.
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Figure 2: Fake and true classes distribution of all utilized training, validation and testing data

Figures 3 and 4 show Word cloud demonstrations for training and validation texts. These figures
show that many news texts are considered, so this can provide advantages for the testing phase in
evaluating any new text. Table 1 shows the DRNN architecture descriptions. Table 2 shows the DRNN

training options and their values.
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Figure 3: Word cloud demonstrations for training texts
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Figure 4: Word cloud demonstrations for validation texts

Table 1: DRNN architecture descriptions

Parameters
DRNN Layers and Values
Sequence input Input size = 1
layer
Embedding
Word dimension = 50,
embedding layer Number of
words = 100823
Number of
hidden units =
LSTM layer 80, Output mode
= last
Fully connected Number of
layer classes = 2
Softmax layer Number of
classes = 2
Classification Number of
layer classes = 2




Table 2: DRNN training options and their values

.
Optimizer Adam
Mini-batch size 16
Gradient 5
threshold
Shuffle Every-epoch
Verbose False

Figure 5 shows the DRNN training and validation curves. From this figure, it can be seen that a very
high validation accuracy of 99.78% is benchmarked. In addition, both curves of accuracy and loss are
adjusted toward the optimal values. These are strong evidences for DRNN training success.

Traning Progress ((3Jul2824 0902151

Figure 5: DRNN training and validation curves

In the testing phase, the DRNN accuracy attains 99.77%. Furthermore, the evaluation parameters of
True Positives (TP), True Negatives (TN), False Positives (FP) and False Negatives (FN) obtained were
10671, 11725, 15, and 37, respectively. Hence, the sensitivity, specificity, precision, and f1-score achieve
99.65%, 99.87%, 99.86%, and 99.76%, respectively. Table 3 shows the reported testing results.
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Table 3: DRNN testing results

E\Sgifitgsn Testing Results
Accuracy 99.77%
Sensitivity 99.65%
Specificity 99.87%
Precision 99.86%
F1-score 99.76%

The obtained results reveal the high accuracy of detecting fake and true news. Therefore, this clearly
indicates our detection study's success.

4.CONCLUSION

This paper concentrated on detecting fake and true news. Text analysis and DRNN were applied. The
FND database was exploited; it has a huge amount of data for fake and true news texts. The employed
data were first pre-processed. The pre-processing steps involved tokenizing, converting to lowercase, and
erasing punctuation. Subsequently, the outcomes were translated into sequences of indices values in order
to be used by the DRNN. So, the DRNN was utilized for detection or recognition.

Significant results have been attained. That is, the detection accuracy, sensitivity, specificity,
precision, and fl-score have achieved 99.77%, 99.65%, 99.87%, 99.86%, and 99.76%, respectively.
Clearly, such evaluations are outstanding and remarkable.
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Abstract:

Drugs have become a danger that threatens Iragi society in a noticeable way and completely destroys the
entity of the family and society, which represents a major challenge to public health and social security.
In this context, the use of big data is an effective tool for monitoring and analyzing this phenomenon,
which requires examining the community's awareness of this technology and its importance. The general
objectives of the research include measuring the level of awareness of Iragi society about big data, as well
as studying how big data is used to combat the spread of drugs and providing strategic recommendations
to enhance the effective use of big data in this field. This research emphasizes the importance of raising
awareness in Iragi society about big data as a basic step towards using this technology in combating the
drug phenomenon. Implementing strategies based on big data can contribute to improve the effectiveness
of efforts made to reduce the spread of drugs in Irag.

Keywords: Big data, awareness, drags, sustainability.

1- Introduction:

The use of Information and Communication Technology (ICT) as well as the emergence of big data is a
serious challenge to the rapid growth of information networks at the local and global levels. The necessity
is urgent due to the great advantages of the reference value of moving from traditional administration to
electronic administration to keep pace with global developments in many fields, including the social
health field and remote work environments, especially with Iraq currently suffering from the spread of the
drug phenomenon in a noticeable way. The spread of drugs has become a striking social problem that
threatens the entity of societies and nations, which are now striving to confront it by all means and
methods, including modern media as the first line of confrontation against the dangers of drug abuse and
addiction and limiting their spread and demand. The efforts of some countries have succeeded in raising
awareness of the harms of drugs and reducing the rate of consumption, while indicators in other countries,
including Iraq, indicate an increase in the use of narcotic substances that has grown in recent years. The
adoption of modern technologies such as big data by extracting data from social media in its various
forms (Facebook, Twitter, Instagram, WhatsApp, etc.) among Iraqi youth - - -
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As it is in Arab countries around the world, has shown that the increase is very rapid in the number of
users of this technology to the point that the virtual world in which young people live has become part of
their daily lives. This research addresses the phenomenon of drugs and the repercussions that are
devastating Iraqgi society, especially young people. It can also be said that the link between the interests of
Iragi youth in their use of social media technology and the security aspect associated with it The
phenomenon of drug addiction is an important step towards creating awareness among young people
about the dangers of drug addiction as well as a means to prevent involvement in it.

And the emergence of many systems that specialize in data analysis work, including: the Hadoop system
(Technology Valley, 2013), which is an open source program characterized by a framework that allows
the preparation of large data sets distributed across groups of computers that use simple programming
models, and the HANA SAP 2020 system (SAP), which helps its users to perform simultaneous analysis
of the big data that comes to the system platform and news from reliable sources, and from the World
Health Organization (WHO) World Health Organization. The huge data that the world is witnessing today
is one of the transformations that have a direct impact on jobs and tasks in all scientific disciplines. The
person who organizes the data has been given a new name, which is “data scientist”. In the field of health
big data, the “data scientist” must know the diversity of big data sources and methods of obtaining
sources generated from the inputs of one of the automated systems: such as electronic medical records,
hospital visits, rehabilitation centers, insurance records, and banking records. As well as from data arising
from dealings between two or larger parties, such as card transactions Credit and Internet transactions
available through mobile devices and data captured through sensor networks. And from sources coming
through tracking devices, such as tracking data issued by mobile phones and available through
applications, such as the application of various This study addresses the community's awareness of big
data and the extent of its benefit during crises and developments, as well as emphasizing the importance
of establishing a national center for big data in the state, represented primarily by the Ministry of Health
and the Ministry of Interior, where big health data is collected, entered, analyzed, and data is collected
and linked, in addition to developing related systems, programs and applications. This is done by creating
an open data platform used by (doctors, patients, researchers, etc.) to view studies and research that
address various social topics, and to benefit from published data. Some advanced countries, such as
Canada and the United Kingdom, have been able to limit the spread of this drug by analyzing large
population data (experiments). The data platform can also provide an open library containing files that
include various data with the aim of creating a database and developing a general strategy to enable
transparency, encourage participation, and make it available to all beneficiaries. The electronic data
platform can also help bridge the gap between the Ministry of Health and citizens, through unified data
that can be provided to them using the Internet or a smartphone.

2- Study Problem:

An Information awareness of the concept of big data and its use in solving problems and issues related to
it and areas of benefit from it is still limited in most countries of the world, including Iraq in particular.
The lack of interest in big data in Irag and the lack of the best strategy for its use, analysis and provision
with full transparency is not only on officials, but also extends to the general Iraqi society in all its
spectrums, whether educated or not. Government organizations are exposed to the problem of
accumulating unstructured data in their systems, as it does not fit any model of data that has been
circulated and used previously. To understand the types of this data, government organizations must
employ statistical models to process huge amounts of unstructured data (Al-Bar, Al-Marhabi, 2018).
There are many challenges and difficulties that governmental and non-governmental organizations and
institutions suffer from, in general, in the State of Iraq, namely awareness of the existence of big data and
dealing with it, the increasing and accelerating growth in the amount of big data, the randomness of
searching and retrieving within big data, and the lack of availability of employees specialized in
analyzing big data, as well as the methods that can be used to guide society, and the big data tools that
society benefits from to realize the importance of this data and how to benefit from it in an optimal and
productive manner.

3- Study objectives:

The study aims to identify the extent of awareness of Iraqi society of the existence of big data, its
importance, and how to benefit from it in solving social problems, especially the drug problem:
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» Knowing the awareness of society of the concept of big data and the extent of benefiting from it in
relation to the variables of gender, age and specialization, academic qualification, and years of
experience.

» Identifying the available big data tools and sources that can be benefited from.

* Identifying the extent of society's readiness to adapt and deal with big data.

4- Importance of the study:

The world has recently witnessed the importance of studying big data and its role in promoting
sustainable development, as big data plays a role in decision-making and improving the way of life. Since
Iraq is one of the leading countries in communications and information services, it has become necessary
to study and analyze big data for its major role in supporting Iraq's vision. And because the world is going
through a clear spread of the drug phenomenon among young people the study determines the extent of
Iragi society's awareness of the concept of big data and ways to guide them to prevention to reduce the
spread of drugs, as well as knowing the tools of big data and their importance and how to benefit from
them in solving various social problems, not just the drug problem.

5- Study Terms:

Big Data: Big Data represents an important stage in the development of information and communication
systems and their technologies. In its simplified concept, it expresses a huge amount of complex data that
exceeds the capacity of traditional computer software to store, process and distribute, which prompted
specialists to develop advanced alternative solutions that enable controlling and controlling its flow (Al-
Bar and Al-Marhabi, 2018).

5.1 Drugs and Psychotropic Substances:

Information Awareness: The United Nations Educational, Scientific and Cultural Organization
(UNESCO) defines the concept of information awareness within lifelong learning to mean: “Identifying
information needs and interests and the ability to locate, evaluate, organize, create and use them
efficiently and communicate with information to address issues and problems. It is a condition for
participation in the information society and an essential part of human rights for lifelong learning”
(Ghanem, 2018). This is consistent with what was published in Al-Hamoud’s study (2011) that
information awareness is related to identifying information sources, evaluation and analysis criteria, and
the method of presenting it, regardless of the form of the source through which it is available Information,
in other words, information cultural awareness goes beyond mastering manual and technical dealings to
analytical and thinking skills. The study also focuses on knowing the reasons for the need for information
and the sources of information, not just how to deal with it.

6. Related Work

There are many studies and strategic plans on the impact of big data on society, and the use of big data
analysis has become a common factor among companies, academic institutions, and research centers,
which seek to create projects that help governments store huge digital content in organizing and analyzing
their data. Big data has a role in supporting sustainable development in Arab countries, as the study by
Magnani and Shabila (2019) indicates that big data has not left any area unapplied, as there is broad
consensus that the great potential of big data drives innovation and advancement in all economic fields
and cultural activities to go beyond benefiting from it in many fields that are genuinely interested in
sustainability, such as education, scientific research, health, environment, economics, communications,
and sociology, which will be explained in the element of the added value of data, each according to the
different fields.

(Joubert, A., Murawski, M. & Bick, M., 2023) The use of big data is to raise economic growth and
development in society, and therefore it can be an important factor that adds real value, and compared to
private or public organizations as well as academic organizations, big data is rarely dealt with at the
international level, and this is clear and evident in developing countries or countries that have gone
through difficult stages such as Iraq.
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There is also another topic that is rarely paid attention to by researchers in the field of big data research,
which is "society's readiness to accept and understand the role of big data”, which means what level of
readiness does society have to exploit big data to solve social problems, especially the drug problem. In
this research, we address these shortcomings in the academic literature and focus on the readiness of Iraqi
society to accept the solutions provided by big data in developing countries, and the example here is the
country of Irag. Therefore, the main research question is: What are the capabilities required to develop an
index through which the readiness of society to accept big data and the solutions it provides is measured,
and how can the researcher design such an important index? Therefore, we use a modern scientific
approach to design to develop the "Society Readiness Index to Accept Big Data and the Solutions It
Provides”, which has been applied in many developed countries such as America, Canada, and China.
(Rao, T.R., Mitra, P., Bhatt, R, 2019) It is known that traditional databases cannot deal with unstructured
data in large quantities such as the data provided by social networking sites at the present time, where it
is. And these groups of diverse unstructured data are what lead to the construction of big data, and the
process of storing, as well as managing, processing, and analyzing this data in order to obtain valuable
outputs and ideas using traditional database processing methods is very difficult. However, there are
many technical methods that in turn improve large irregular data sets at the same time to transform them
into big data that can be used to obtain data that can be used to build important decisions based on. And
(Rao, T.R., Mitra, P., Bhatt, R, 2019) presented in his research paper a comprehensive view of the big
data system as a whole and included many stages and what is the basis in each stage of processing big
data. In particular, he compared between different distributed file systems and the NoSQL database
system supported by MapReduce, which is concerned with certain parameters related to the database
management process. Also, he presented the important machine learning and distributed/mathematical
tools that play an important role in the design, development and deployment of data models. Also, how
are machine learning tools such as Mahout, Spark MLIlib and FlinkML distributed. . Also, data analytics
can be classified based on their type and also their field of application. To distinguish between different
tools related to the following information: data function, its analyzability, and also its development
environment. Moreover, important tools that contributed to the development and study of big data are its
technologies (Hadoop 3.0, Spark 2.3) which are distributed/cloud-based data stream processing tools in
the comparative curriculum.

Hadi, A. W., Hussein Kahit, A. A., & Abbas Al-Abedi, F. A. (2023) showed in his research paper the
importance of the role played by big data analytics in measuring quality costs in the Iraqi Seed Production
Company, but the problem is a clear weakness in dealing with big data and reliance on traditional data
analysis systems. The research concluded that the Iragi Seed Production Company and its employees lack
separate and limited reports that in turn can build a huge database that can be relied upon in decision-
making, and this led to the loss of the important advantages of data analytics, the most important of which
is providing basic information on which future economic decisions are based. The research also
emphasized the weakness in understanding the nature of big data for the official and popular Iragi
community. (Zaki, N. D., Hashim, N. Y., Mohialden, Y. M., Mohammed, M. A., Sutikno, T., & Ali, A.
H. (2020)) The interest in data analysis and processing is of great importance at the present time,
especially big data, because it gives reliable outputs in decision-making. The volume of information that
is generated daily and is increasing has made it necessary to devise methods and techniques that can deal
with the huge volume of data. This dealing includes not only the volume, but also the diversity and speed
of flow, and it can also be regular or irregular. It can also be in the form of an empty file or in a real-time
streaming format at high speed. The current social networks are the main current source of big data, and
Twitter is one of the social networking applications used by the Iragi community on a daily basis, and the
data flow is in the Iraqi colloquial dialect. Therefore, using Apache Storm technology, it is possible to
measure human sentiment towards an issue during the high time of data flow and opinions and measure
the polarity of opinions (such as positive, neutral or negative), based on fixed linguistic dictionaries
prepared based on local Iragi dialects.

(Abdulrahman, 2018): Using Python language and a tool and the same previous method used in the
previous research paper, he analyzed sentiments using the Twitter platform Al-Arab by comparing text
with emoji images, and any use gives accuracy in expressing the polarity of human sentiments.

(Altamimi, M. (2022)) shed light on the development of the work of lIraqi government institutions
(Ministry of Interior), as the research paper presented a proposal to develop (Electronic Civil Registry)
(ECR) the unified national identity, where the data is mined and analyzed in advance according to the
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needs of each institution, then machine learning (ML) is used, and this study has had clearly noticeable
results in several areas, especially data analysis, classification and prediction. Five types of machine
learning algorithms were used, namely (SVM-DT-KNN-RF). Most countries currently have practical
traders using big data in their institutions. Estonia uses big data in the field of local police, while India is
trying to develop the health care sector in it, and the United Kingdom uses big data to develop agriculture
(Altamimi, M. (2022)). (Alani, A. A., Ahmed, F. D., Majid, M. A., & Ahmad, M. S. (2018)): The massive
production of clinical and medical data and general medical data in the Iragi health field, which have
huge and complex structures that cannot be dealt with by traditional technologies. Therefore, it is
necessary to deal with this type of data by developing technology in order to benefit from it in developing
the Iraqi health sector, as well as providing state expenditures in this field in a way that serves the Iraqi
society in a manner that suits the data taken from the analysis and processing of big data and in modern
ways. It is not limited to the health aspect only. Big data can also be used in the field of developing the
Iragi industrial sector. In a research paper by (Saeed, N., & Husamaldin, L. (2021)), there are several
points that can be used in this field, as presented. Therefore, it is clear from this research paper that there
is a large gap in clarifying the characteristics of big data, even after introducing new characteristics, and
that many researchers prefer to use 3 or 5 V's, while some, in some modern and advanced research
papers, used more than 10 V's.

(Ghafran Younis Hadi. (2016)): The (Facebook) platform is one of the most widely used and circulated
platforms among young people in Iragi society. This platform has also been used as an official means of
communication in some Iragi government and service departments, followed by the (Twitter) platform,
which was launched in 2006. Most celebrities and politicians have official accounts on this platform and
use it to promote themselves in a noticeable and periodic manner, especially during elections, due to its
clear influence that can be benefited from.

(Muhammad, M. Z. A., & Ali, M. P. H. (2018)) This research paper took a sample of 80 Iragi families,
most of whose members work in the Bab al-Muadham complex/University of Baghdad, and all
individuals own smartphones that contain social media platforms, and how the clear impact on
individuals' behavior is a result of continuous communication on these platforms, which contain many
negatives with many clear and obvious positives.

The above shows that digital data and the generation of big data, academic researchers as well as leaders
have opened new horizons for them at all local and international levels, so they can make decisions based
on the data owned by relevant institutions, whether health, security or academic. The huge increase in
data among experts and big data analysts enables them to identify and find appropriate solutions for them.
We must not forget the important role of information specialists in the field of information technology
who provide and prepare the work environment. In a study by Al-Salmi and Arabeh (2018) entitled (Big
Data and Its Role in Decision-Making and Strategic Planning), the aim of this study was to clarify the
nature of the relationship between big data science and specialists in analyzing that data and how they can
support the process of making important decisions. There were also efforts through the study presented by
Al-Kalbi (2019), which highlighted the importance of big data in supporting decision-making, and that
this study was an evaluation of the (ltgan) system, through the user interface as well as the system's
introductory guide. The results of this study were an attempt to develop the system applications to achieve
high efficiency for the decision maker at the university by relying on the analysis of big data, and this
research followed the descriptive analytical approach (mastery), and among the results of this study is that
the system has a high and great ability to perform the task related to data analysis and at a high level of
accuracy, and also that the volume of big data is increasing very quickly and requires a plan with a high-
level strategic nature, like the level of the university or greater. ) Re-generate data quickly and cheaply,
more than ever before, and modern technologies have contributed to increasing the amount of “digital
material” data. For example, the widespread adoption of records has become by comparing previous
studies with this study, we agree with Fleishman (2019) that there are obstacles to society benefiting from
big data, including:

First: Institutions collect available data, not required data, due to its abundance and the fact that their
systems allow it for use.

Second: The absence of the correct context for the data to benefit from it, which helps in interpreting it
and linking its fragments.
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Third: Institutions collect data when a clear goal is determined in order to determine the data that is most
valuable to them.

Developed countries have developed programs to reduce the spread of drugs, and these programs depend
on big data analysis. Below we list these programs to demonstrate the importance of the current study
topic:

United States: (Analytics in Law Enforcement): Law enforcement agencies in the United States use big
data to analyze crime patterns. For example, the Drug Enforcement Administration (DEA) uses data from
medical records, telephone calls, and financial data to identify areas most affected by drugs and better
direct resources.

Canada: (CCSA): Drug Research Program: The Canadian government launched a project to collect and
analyze data on drug use. This project aims to understand patterns of use and identify the groups most at
risk, which helps develop effective intervention programs.

As for the United Kingdom (The National Health Service (NHS)): Geographic data analysis: The United
Kingdom uses geographic information systems (GIS) to analyze the spread of drugs in local communities.
This allows for the identification of areas that need urgent interventions. Australia also played a role in
using big data to reduce the spread of drugs (DataLink): The "DataLink™ program: The Australian
government uses the DataLink program to integrate data from a variety of sources, including health
services, police, and social workers. This program helps identify behavioral patterns and affected
communities.

As for the experience of Mexico (UNODC): Using social data: Some authorities in Mexico collect data
on the social and economic use of drugs, which helps in developing preventive policies targeting the most
vulnerable groups.

In Sweden (Al in Law Enforcement): Applications of artificial intelligence: Sweden has begun using
artificial intelligence techniques to analyze data related to drug crimes. This aims to improve intervention
and monitoring strategies.

The experiences of countries in using big data to combat the spread of drugs indicate the effectiveness of
these strategies in identifying patterns, improving intervention strategies, and directing resources
effectively. These initiatives are part of global efforts to combat drugs and improve public health.

7. Methodology:

The study was limited to using a random sample of the community to find out the extent of their
awareness and benefit from big data. It covered almost all categories of Iragi society from the age of
eighteen and above. This research relies on the survey method that is based on monitoring and
extrapolating published intellectual production related to dealing with (big data), by relying on
documentary research based on collecting data and related sources from published literature, with the aim
of inferring what is related to the subject of the current study, in addition to using the descriptive
inferential method in the field aspect of the study, relying on a brief questionnaire form to research the
extent of society's understanding of the concept of big data, the spread of drugs and methods of
preventing them, and the extent of its individuals' readiness to accept the use of data, and tools to enable
dealing with emerging big data and its impact on their health and environment. The researcher designed
an electronic questionnaire and distributed it through all available social media most used in Iraq, such as
WhatsApp and Facebook. Data collection began on September 1, 2024 and continued until September 30,
2024, which was sufficient to collect the initial data for the study.

8. Results and Discussion

After reviewing the studies on the concept of big data and its importance, information literacy and aspects
of interest in it, and determining its importance as an element and pillar for continuity and stability in
contemporary society, which is keen to provide information and technological techniques in all its forms,
and in its various forms for all individuals, to exploit and invest in it in a way that achieves prosperity and
progress, especially with the change in the view of information, the development of which in society
reflects the degree of its advancement. From this, the importance of giving a realistic picture of the level
of information awareness and its skills in Iragi society emerged. The results of the questionnaire that was
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used as a tool to determine the extent of societal awareness of big data will be discussed. Figure (1) shows
the study sample according to the gender variable, as the questionnaire was sent to a random sample to
cover all categories of Iraqi society. The participants were limited and their number reached 220, the
percentage of females was 56.9%, while the percentage of males was 43.1%, i.e. a difference of (13.8%),
which is not bad and may indicate that females are more responsive and interested in information and
information awareness.

Figure (1:B) shows the study sample according to the age group variable, which confirms that the age
group of the majority of participants is (220) participants, or 31.4% of the total number of participants,
between the ages of 24-18, which is the youth category that uses social media platforms the most,
followed by the age group 34-25 with 23.5%, which is also considered a youth category.
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Figure (1): A: Study sample according to gender variable
B: Study sample according to age group variable

It was surprising that the percentages of participants between the different age groups were almost close.
The age group under 18 years has the least number of participants, as it represents the youth category, and
according to Dar, & (Buarki, 2019), youth are the most users of social media platforms in Iraq and other
Arab and foreign countries.

While Figure (2) shows the division of participants according to educational level, the questionnaire
showed that 51% of participants hold higher degrees (Masters and PhD) and that this group is more
knowledgeable and informed than others about the characteristics of big data and how to benefit from it,
while the remaining 49% hold a bachelor's degree or are university students and are also considered an
educated group that realizes the importance of the research problem and also the importance of big data
and how to benefit from it to solve any problem, whether social or scientific.
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Figure (3) Study sample according to the variable of education level
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The results were also for the participants in terms of marital status, as Figure (3) showed that 51% were
married, while 59% were single. It is obvious that singles use social media platforms more than married
people. However, this hypothesis cannot be generalized, as the use of social media platforms or the
Internet in general differs from one person to another, regardless of marital status. However, this
hypothesis was made because a single person is not under social pressure as is the case with a married
person or someone in a social relationship.
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Figure (3) Study sample according to marital status

Figure (4) represents the sample's question about whether they own smartphones, and the answer was
mostly yes, and that 9.8% of the sample own more than one smartphone, and this shows that the use of
phones is widespread.
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Figure (4) Study sample according to owning a smartphone

And that most of the study sample are government employees, as the percentage was 58.3%, which means
that they are committed to work most of the day and that the times of using phones for entertainment or
communication are less, and that 10.4% work in freelance work and are not affiliated with the
government, while the remaining percentage, which is 27.1%, are either unemployed or full-time
students, and this category uses social media platforms the most and is also the most targeted category in
terms of exposure to drug abuse cases in all its forms, as shown in Figure (5)
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Figure (5) Study sample according to the type of work

Figure (6) shows that the (WhatsApp) platform is the most used platform, as the percentage was 66.7%,
followed by the (Facebook) platform with a percentage of 41.2%. As for the (tiktok) platform, its usage
percentage was 29.4%, and lower percentages for the rest of the platforms. Figure (6) shows the hours
that each individual in the study sample spends using social media platforms, and the answer was
shocking, as 72.5% spent more than two continuous hours using social media platforms daily, which is a
relatively long time and is considered a waste of energy, while 19.6% spent approximately one hour daily,
which is also a high percentage, while 7.8% spent less than an hour daily.
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Figure (6) Study sample according to the most used platforms
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Figure (7) Study sample according to the most used platforms

When the research sample was asked about their knowledge about big data, Figure (8) shows that 39.2%
do not know the meaning of this term and 27.5% have adequate knowledge about big data and the extent
of the possibilities that can be used, but there is a percentage of 33.3% whose answer was perhaps they
know but with another term and when the definition of big data was presented to them, their knowledge

of it became clear, and this gives a good possibility to benefit from big data and Figure (10) shows the
E 27 Z



source of knowledge about big data where there is a percentage of 29.4% who have knowledge through
the information available about big data in social media as it is an open source but it is inaccurate and
cannot be relied upon, more than half of the study sample is ignorant of the term and is hearing it for the
first time.
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Figure (8) Study sample according to knowledge of big data
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Figure (10) Study sample according to sources of knowledge of big data

Figure (10) shows the acceptance rate of using personal data is 44.9%, which is a good percentage that
can be relied upon. There is a percentage of 8.2% who are not interested in the confidentiality of their
data, which is approximately 50%, meaning that approximately half of the sample is encouraged to use
their personal data and share it in solving social problems. As for Figure (11), we see that 90.2% are
ready to solve the drug problem, whether by using their personal data or any other method. This shows
that the Iraqi society is ready to accept the idea of big data and use it to solve the drug problem, provided
that this use and participation is by an official government agency or other, as Figure (12) shows that 62%
have absolute faith and that government departments such as schools, police stations, and hospitals have
been linked within a single information network. There may be an optimal solution to the problem of drug
spread within society. The same figure shows 28% who have the same belief but are not interested in
solving the problem. This percentage reaches more than 90%, which is a very good percentage.
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Figure (10) Study sample according to acceptance of using their personal data
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Figure (11) Study sample according to acceptance to solve the drug problem
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Figure (12) Study sample according to acceptance of the idea of e-government

Figure (14) shows the most important official bodies that can benefit from big data, according to the
research sample's belief, as it gave 72% to the media, through which data analysis can be used and
appropriate methods can be developed to spread community awareness, as well as schools, hospitals and
government institutions. As for the reality of society as a whole and whether it needs awareness about big
data and how it can be a reason for reducing the spread of drugs, Figure (15) shows that 75.5% of the
survey sample believe that Iragi society does not have sufficient awareness to date about the importance
of big data and how it can be used to reduce the spread of drugs or solve any other social problem. It is
noticeable that there is no option "no™ in this question, which is a good indicator of the complete belief of
the research sample as a whole.
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Figure (14) Institutions that can benefit from big data
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Figure (15) Study sample according to belief in Iragi society’s readiness

Regarding the magazines in which big data can have a clear impact, we see that Figure (17) shows that
the largest percentage in providing media support as well as choosing appropriate methods and
appropriate directions and can provide support as well as giving appropriate solutions to the drug problem
or any other problem. Figure (18) shows a percentage of 76.6% about the existence of initiatives as well
as ideas in which big data can be used to reduce the spread of drugs, which is a percentage of more than
half and means that society accepts the idea of using big data but needs awareness, guidance and
education on this topic and the big project.
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Figure (17) Study sample Magazines using big data
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Figure (18) Study sample Initiatives that use big data

Figure (19) shows the percentage of 79.4% of subscribers preferring to apply the experiences of advanced
countries such as the United Kingdom, Canada and Singapore in dealing with big data and how those
countries exploited big data to reduce the spread of drugs or solve problems in their societies.
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Figure (19) Study sample Using the experiences of other countries

As for Figure (20), there is a very small percentage of 8% of the technologies through which big data can

be obtained, and among these technologies are (Hadoop & Spark), which are the most famous tools used
for that purpose.
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Figure (20) Study sample Big data technologies

As for Figures (21)(22), it is clear that there are large percentages of conversations and wave images on
social media pages that can be exploited and analyzed to obtain information about the ways of thinking of
individuals and how to study society as well as study the problems it is exposed to and also develop
appropriate realistic and correct solutions based on a scientific and logical basis.
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Figure (21) Study sample Using comments in studies
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Figure (22) Study sample Using written or emoji comments
Conclusion:

The research concludes with several recommendations through which big data can be optimally utilized
to solve the problem of drug proliferation or any other social problem:

1.  The study recommends that all different state agencies must plan for the type and selection of the
required data and thus benefit from it by analyzing it and then helping in decision-making. The study also
recommends spreading awareness of using big data IT tools, as well as providing, analyzing, and
processing big data, then organizing and converting it into information in a machine-readable format, to
be entered into databases for retrieval from systems that can be used in the public and private sectors and
in various fields such as education, health, planning, and others.

2. Supporting government institutions and research centers to spread community awareness of the
concept of big data, and selecting information from reliable sources. Also, Raising community awareness
of the benefits of big data available to organizations with structured data such as the Ministry of Health or
other government agencies or unstructured data that is exchanged by the community through social media
and other technological tools such as (social media platforms).
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Abstract:

Keratoconus is a gradually worsening eye condition that poses difficulties in its diagnosis. This
paper presents a new dataset that encompasses a wide range of cornea maps, such as front axial/sagittal
curvature, corneal thickness, front elevation, and back elevation. This study employs a Deep Learning
(DL) technique and a specifically designed Graphical User Interface (GUI) to precisely identify the
keratoconus. Raspberry Pi 4 (RP4) is utilized for the hardware system with the GUI, which serves as a
user-friendly application. The proposed method involves using X_axis Classification Model (XCM) DL
networks to analyze the detailed cornea maps. The XCM networks can extract significant features and
make prior predictions for detecting the keratoconus. Subsequently, a fusion technique is employed to
combine the outcomes. The system achieved a 100% accuracy rate in detecting the keratoconus in
corneas.

Keywords: Application, Cornea, Deep Learning, Detection, Keratoconus

1. INTRODUCTION

Cornea is the outermost layer of the eye, providing protection for the front surface of the eye. The
cornea's structural and reparative properties are essential for its function in protecting eye interior
components, maintaining eye's shape, and enabling refraction of light. The cornea is distinct from most
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tissues in the human body as it is composed of proteins and cells, and it does not include blood vessels.
This absence of blood vessels is crucial for maintaining transparency, ensuring precise refraction of light
and preventing any deterioration in eyesight. The cornea is nourished by tears and the aqueous humour,
which is the circulating fluid inside the eye. Unlike other parts of the body, the cornea does not have
blood veins to provide nutrition (Ansari & Nadeem, 2016).

Keratoconus is a progressive disorder characterized by corneal thinning, leading to the
development of nearsightedness, irregular astigmatism, and formation of scars. This can result in a
debilitating illness that significantly affects a patient's life quality (Rabinowitz, 1998). Accurate detection
of keratoconus offers opportunities to reduce risk factors and provide therapies that can slow down its
progression (Sorkin & Varssano, 2014). Unfortunately, the precise source and causes of keratoconus
remain uncertain, despite the presence of multiple theories and potential genetic factors (Jacobs &
Dahlman, 1993). Figure 1 illustrates the appearance of the cornea for both normal and keratoconus
instances.

(@) (b)

Figure 1: Demonstration of cornea appearance for:

(a) normal case and (b) keratoconus case (Keratoconus, n.d.)

According to a recent meta-analysis, which examined data from over 7 million participants across
15 countries, prevalence of keratoconus was determined as 1 person per 725 people (Hashemi et al.,
2020). It usually appears during the adolescence and continues until age 40, leading to permanent loss of
eyesight (Chatzis & Hafezi, 2012).

Keratoconus progresses systematically, starting with the use of glasses or contact lenses and
finally leading to corneal transplantation as the condition advances from mild to severe stages.
Keratoconus is the most common reason for corneal globally transplantation (Rock et al., 2018). The
collagen crosslinking treatment, which increases the cornea's rigidity, has been accessible as a therapeutic
option for slowing down the development of keratoconus for several years (Tan & Mehta, 2011).

The symptoms of keratoconus can vary depending on the stage of the disease. Keratoconus can be
easily diagnosed by an ophthalmologist when the symptoms are clearly apparent. However, diagnosing
suspected cases of keratoconus or those in the initial stages of the illness poses challenges due to the
absence of clear symptoms. Due to the significant effect of keratoconus on young children, it is crucial to
implement innovative diagnostic methods and tools to prevent the advancement of keratoconus. Delayed
diagnosis of keratoconus will result in declining eyesight.

This study aims to detect the keratoconus and non-keratoconus cases of corneas. The main

contributions here are:
m



e Collecting comprehensive real dataset which includes colored images of valuable cornea maps of
(front axial/sagittal curvature, corneal thickness, front elevation and back elevation).

e Providing a keratoconus detection system that exploits the Raspberry Pi 4 (RP4) with Python
software.

e Designing a Graphical User Interference (GUI) application to be ease of use by users or doctors.

The remainder of this paper is organized as follows: Section 2 provides review of literature,
Section 3 explains the materials and methodology, Section 4 discusses the findings and Section 5
announces the conclusion.

2. RELATED LITERATURE STUDIES

Keratoconus was investigated by various studies, they can be stated as follows:

In 2015, Lopes et al. suggested a horizontal thickness profile to distinguish keratoconus from
normal corneas. All patients underwent the examination of corneal tomography using Pentacam High
Resolution (HR) (from Germany) to determine the horizontal pachymetric profile passing through the
apex of 6 mm. Based on the available data, the measurements included the thickness at the corneal apex,
the thickness at the thinnest point of the horizontal profile, the pachymetric progression from the thinnest
point to the thickest, the average pachymetric progression in the meridian as a reference, the average from
the normal population and the fitness assessed using a second-degree polynomial trendline. SVM model
was built to integrate the data, yielding an Area Under Curve (AUC) of 0.991, sensitivity of 96% and
specificity of 98% (Lopes et al., 2015). This study did not take into consideration many variables like
anterior and posterior corneal elevation, and corneal power data which specifically provide sufficient
information for an accurate characterization of the keratoconus in cornea to avoid misleading diagnoses
of patients (Pifiero et al., 2012).

In 2017, Ali et al. applied the SVM to detect whether the cornea is healthy or diseased. The four
refractive maps of 40 cases with patients’ ages ranged from 20 to 54 years were utilized and divided into
two groups of normal and abnormal. These maps were the Sagittal map, Pachymetric map, Elevation
front map and Elevation back map, they used to diagnose the keratoconus. The dataset was divided to 30
samples which exploited to demonstrate the outcomes as training data and 10 samples as testing set, it
was revealed that the SVM classifier achieved an accuracy rate of 80% for training and 90% for the
testing data (Ali et al., 2017). Two weakness points could be mentioned here. Firstly, the 40 cases for the
size of data and 10 samples for the classification results can be considered as small numbers. Secondly,
the age range of participants, with an upper limit of 54 years, is considered quite old for individuals with
keratoconus. It is observed that there is a much larger prevalence of keratoconus in younger patients,
specifically those under the age of 40 compared to older patients above this age. Additionally, the severity
of the illness tends to be more pronounced in the younger age group (Ertan & Muftuoglu, 2008).

In 2018, Yousefi et al. presented an unsupervised machine learning algorithm employing density-
based clustering techniques. The algorithm was subsequently employed to analyze a corneal dataset to
identify and monitor different stages of keratoconus. The considered dataset was assessed for several
characteristics, such as axial length, refractive error, corneal elevation and corneal pachymetry of both
anterior and posterior surfaces. The algorithm had three primary phases. Firstly, the application of
Principle Component Analysis (PCA) facilitated the linear reduction of the input data from 420 variables
to eight principal components. Secondly, a manifold learning technique was employed to nonlinearly
reduce the selected main components into two eigen-parameters. Thirdly, density-based clustering
technique was utilized on the eigen-parameters to detect eyes exhibiting keratoconus. The proposed
method in this study successfully identified four distinct clusters based on the characteristics of the eyes.
1% cluster primarily consisted of normal eyes, while 2" cluster included a combination of healthy eyes
and eyes with forme fruste keratoconus. 3" cluster predominantly comprised eyes in the mild stage of
keratoconus, while 4™ cluster was predominantly composed of eyes in the advanced stage of keratoconus.
The study focused exclusively on evaluating the specificity and sensitivity of normal and advanced
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keratoconus clusters. The results indicated that the specificity for distinguishing between normal from
keratoconus eyes was 94.1%, while the sensitivity for detecting keratoconus from normal eyes was 97.7%
(Yousefi et al., 2018). The age of participants, with the mean of 69.7 years, is considered old for the case
of keratoconus. It is observed that there is a much larger prevalence of keratoconus eyes with severe
disease among younger patients below the age of 40 compared to older patients over the age of 40 (Ertan
& Muftuoglu, 2008).

In 2019, Lavric and Valentin described the Keratoconus Detection (KeratoDetect) algorithm by
employing a Convolutional Neural Network (CNN) to discern the presence or absence of keratoconus in
an eye. This algorithm effectively categorized eyes into two distinct groups: normal and keratoconus. The
preprocessing steps for the input images involved resizing them to the dimensions of 180 x 240 x 3
pixels. Subsequently, the images were partitioned into three sets: one for training, another for validation
and a third set for testing. The utilized algorithm provided a testing accuracy of 99.33%, when applied to
the dataset and trained over 38 epochs (Lavric & Valentin, 2019). Here, limited information of parameters
used in the algorithm and the applied database is not available too.

In 2020, Lavric et al. implemented different machine-learning models in Matlab to detect
keratoconus. The accuracy achieved by these models varied between 62% and 94.0%. The dataset
obtained using an Optical Coherence Tomography (OCT) imaging system (from Japan). The average age
of the participants was 69.7 years. The study used corneal topography, elevation and pachymetry
parameters as corneal features for keratoconus detection. The SVM algorithm achieved the most excellent
accuracy of 94% for the 2 classes classification task, distinguished between keratoconus and healthy eyes.
Additionally, the approach had the specificity value of 0.98 and sensitivity value of 0.87 (Lavric et al.,
2020). The age of participants with the mean age was 69.7 years, this can be considered old for
keratoconus. Again, more keratoconic eyes with a higher rate of severe disease appear in younger
patients before 40 years than that of older ones (Ertan & Muftuoglu, 2008). Furthermore, only numeric
values were used, whereas, image processing can provide a larger amount of corneal curvature
information than numeric values.

In 2021, Kato et al. aimed to find a DL method to predict keratoconus progression and the need
for Corneal Cross Linking (CXL). The construction of the deep neural network model was based on the
Visual Geometry Group-16 (VGG-16) architecture. Tomography images of eyes were acquired using the
Pentacam HR instrument (from Germany). As a preprocessing step before the model evaluation, all
images were resized to a certain resolution. Model input parameters included the axial map, pachymetry
map and their combination combined with a patient’s age (the mean age was 27.8 + 11.7 years). After
VGG-16 model evaluation using the k-fold cross-validation method 10 times, the results indicated that the
model achieved the maximum AUC value of 0.814. This was accompanied by the sensitivity of 77.8%
and specificity of 69.6%. The model utilized the axial and pachymetry maps in conjunction with patients'
ages to achieve such outcomes (Kato et al., 2021). Not using other maps, like elevation maps, can be the
reason for the low AUC, sensitivity and specificity performance. Elevation with corneal power and
pachymetry maps can lead to more precise keratoconus detection.

In 2022, Firat et al. performed keratoconus diagnosis based on an Artificial Intelligence (Al)
method. It distinguished the keratoconus from healthy eyes. The proposed procedure included the
AlexNet architecture to identify the most effective features of keratoconus. This was accomplished by
applying three feature selection algorithms: ReliefF, minimum-Redundancy-Maximum-Relevance
(mRMR) and Laplacian. Subsequently, the selected features were classified using the SVM classifier. A
dataset of images was used as inputs for the DL model. These images involved axial/sagittal curvature,
back elevation, front elevation and corneal thickness maps. The study presented the findings of the
accuracy, sensitivity and specificity rates for keratoconus detection which were determined as 98.53%,
98.06% and 99.01%, respectively (Firat et al., 2022). The study was retrospective and cross-sectional,
which may limit the generalizability of the findings.

From the provided literature and to the best of our knowledge, there is no study has focused on
acquiring and employing all corneas’ maps of (front axial/sagittal curvature, corneal thickness, front
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elevation and back elevation). Also, there is no specifically designed full medical system (with DLs
software and RP4 hardware) for detecting the keratoconus. So, this study addresses such gaps.

3. MATERIALS AND METHODOLOGY
3.1 Collecting Real Clinical Dataset

The used dataset for keratocouns detection comprises of cornea images for patients receiving
treatments at a specialized eye center in Irag. The images of four maps have been obtained using standard
scan settings, with pupil dilation under scotopic light. Specialist technicians collected the images,
selecting only those that received a "OK" rating in the quality score section. Every participant is required
to abstain from wearing contact lenses for at least one week before the examination.

Pentacam device is used to acquire the images, figure 2 shows the Pentacam device.

It is a tomography device manufactured in Germany. Its rotating Scheimpflug camera enables the
collection of various cornea maps. It has the ability to show four maps at the same time, each with its own
color coding. The maps include the front axial/sagittal curvature, corneal thickness, front elevation and
back elevation. The diagnosis of keratoconus can be made by finding specific irregular patterns in the
maps. Figure 3 displays a collection of the four Pentacam maps as an illustrative instance.

Image

capturing unit

Computing
unit

Figure 2: The Pentacam device which is used to acquire the clinical database images, it consists of two

main components: the image capturing unit, where a patient places his/her head, and the computing unit
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Figure 3: Captured Pentacam data of a cornea, involving detailed information (the left panel) and the four cornea
colored maps of: front axial/sagittal curvature (upper left cornea map), front elevation (upper right cornea map),
corneal thickness (bottom left cornea map), and back elevation (bottom right cornea map)

3.2 Provided System
This paper provides a system for the keratoconus and non-keratoconus detection by using the RP4
electronic board (model B) with a specifically designed GUI. This section provides comprehensive
information regarding the system components.
The system leverages the Deep Learning (DL) model in (AL-Hatab et al., 2020)(Mohamedsheet,
2020). The methodology includes setting up the GUI application using the Flask web framework in
python, image pre-processing, adapting DL networks, fusion and detection. In addition of the capability
to deliver email and Short Message Service (SMS) notifications for users.
For the software point of view, our system uses the RP4 Operating System (OS), which is the
most popular operating system. The GUI application is designed by considering the following:
I. Inputs: it is for a patient's information with the four maps for a cornea image.
ii.  Pre-processing: it includes cropping and masking the input maps.
iii.  Pre-trained models: it considers loading four DL models for feature extractions and classifications.
iv.  Fusion and output: it involves merging the results of the four DL models to have the final output.
Figure 4 shows a block diagram for the system steps consequences (stages).
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Figure 4: A block diagram for the system steps consequences
The first stage of the process involves patient information’s such as name, date of birth, phone
number, email and the acquired Pentacam image. These informations are uploaded through a form in the
designed and provided GUI application. Here, the real clinical image is collected.

In the second stage, the image undergoes pre-processing. This involves cropping the clinical
image four times to obtain the four cornea maps. Each of these maps is a colored Joint Photographic
Group (JPG) image with the size of 245x245%3 pixels. Each image can mathematically be represented as
Lnap(x,y,z), where: map is an index of a map (map = 1 for front axial/sagittal curvature, map = 2 for
corneal thickness, map = 3 for front elevation and map = 4 for back elevation) and (x,y,z) is the
colored image coordination. This stage focuses on applying a mask to eliminate superfluous data from a
map image. The process entails transforming an input image Iy, (x,y,z) to grayscale Inq,(x,y),
applying binarization with a suitable threshold, performing the morphological operation of branchpoints
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and ultimately producing the mask ). Then, the input image is multiplied by the

created mask to obtain the pre-processed image [ ), this can be explained as follows:
I
1)
I
)
I
@)

In third stage of DL networks, we exploit and adapt a DL network called the X_axis Classification
Model (XCM) (AL-Hatab et al., 2020)(Mohamedsheet, 2020). It consists of the fundamental
Convolutional Neural Network (CNN) layers of: input, convolution, Rectified Linear Unit (ReLU),
pooling, Fully Connected (FC), softmax and classification. However, it has been adapted for any cornea
map. Table 1 shows the structure of the adapted XCM network, in addition to its layer's sequences and
specifications.

Table 1: The structure of the adapted XCM network (Malla et al., 2024)

Layer's Layer's Specification(s)
No. Name
Colored map image,
1 Input layer type JPG and_3|ze
245%245x3 pixels
Filter size of 5x5
pixels, no. of filters
) Convolution equals 2, stride of
layer 1x1 pixel and no
padding
ReLU activation
3 RelLU layer function
Type maximum,
pooling size of 7x7
4 Pooling layer plxgls, stride 3x3
pixels and no
padding
5 Flatten layer 12482 nodes
6 Softmax 2 nodes
layer
; Classification 2 nodes
layer

Four adapted XCMs are used separately to learn, then, detect between the keratoconus and non-
keratoconus (normal) cases. Each one of the four adapted XCM is assigned for a cornea map. In this case,
all maps details that cannot be noticed by clinicians are taken into account.
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In the fusion and output stages, the final decision of detecting the keratoconus or non-keratoconus
(normal) is revealed. After fusion investigations, it has been found that the best fusion here can be
attained by using the XOR rule. Therefore, it is considered in the fusion stage. The final result of
detection is obtained from the output stage, where the result is demonstrated via the designed GUI
application. Furthermore, the application has a valuable ability of sending email and SMS notifications to
the patient.

4. RESULTS AND DEMONSTRATIONS
4.1 System Representation
As mentioned, a keratoconus detection system is provided in this study, it exploits the RP4 with
Python software. The RP4 is connected to multiple peripherals that are necessary for the proper
functioning of the system. Figure 5 displays the physical components of the RP4 and associated
peripherals, it offers a full overview of the hardware configuration employed in our work.

Keratoconns Detectan

Thend s s

RP4 board

Monitor

Keyboard —»
and mouse

Figure 5: Physical components of the RP4 and associated peripherals for the provided medical system

This figure shows multiple components including the monitor which is connected to the RP4
board using High-Definition Multimedia Interface (HDMI) cable. The main user interface window of the
designed GUI application is also shown, it can be interacted by the keyboard and mouse. Furthermore, the
system is equipped with a robust power supply to ensure its consistent operational stability.

All the system operations are conducted with the following hardware: First, RP4 board (model B)
with the following specifications: Broadcom chip Quad-core Cortex-A72 (ARM v8) 64-bit System on a
Chip (SoC) @ 1.5 GHz, open Graphics Library (GL) Embedded Systems (ES), and Synchronous
Dynamic Random Access Memory (SDRAM) of 8 GB type Low-Power Double Data Rate (LPDDR).
Secondly, the TCL brand monitor of 32-inch size. Thirdly, power supply of 15W, and finally, keyboard
and mouse for interaction.
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4.2 Input Stage Results

Real clinical image of cornea maps is captured by the Pentacam device, as mentioned, this image
is used as input to the system via the designed GUI application. The main window of the application also
requires basic patient information as name, date of birth, phone number and email. Figure 6 shows the
main window.

Keratocouns Detection

Patient Name:

Date of Birth:

yyyy/mm/ad =]

Phone Number:
Email:

Upload Image:

Choosa fle | No fla chasen

Figure 6: Main window of the designed GUI application for the system

Then, each map is eliminated (or cropped) in order to determine its original image. Subsequently,
the eliminated images are prepared for the pre-processing stage, which accepts four images of the cornea
maps. Any image here is of the format JPG and it is colored, as mentioned. Figure 7 displays images of
the cornea maps after cropping.
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Figure 7: Examples of eliminated or cropped cornea maps images at the input stage: (a) image of the front sagittal
curvature map, (b) image of the corneal thickness map, (c) image of the front elevation map and (d) image of the

back elevation map

4.3 Pre-processing Stage Results

The pre-processing stage concentrates on removing redundant information from the original
images of maps. It involves establishing a mask for each input image, then, merging between the mask
and its original image. Figure 8 shows the pure mask image.
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Figure 8: The used mask at the pre-processing stage

Consequently, the original input image of a cornea map is multiplied by its resulted mask in order
to obtain a pure original image with no unnecessary information. Figure 9 shows examples of collected
cornea maps images at the end of the pre-processing stage. Such images are exploited as inputs to the DL
stage, where the adapted XCM networks are employed.

(a) () (© (@

Figure 9: Examples of collected cornea maps images at the end of the pre-processing stage: (a) pure image of a

front sagittal curvature map, (b) pure image of a corneal thickness map, (c) pure image of a front elevation map and

(d) pure image of a back elevation map

4.4 DL Stage Results

As mentioned, the adapted XCM networks are separately used for each cornea map of the front
sagittal curvature, corneal thickness, front elevation and back elevation. These networks have used a
dataset consisting of a total of 176 images. The dataset is partitioned into two subsets: a training subset
which contains 60% of the images, and a testing subset which contains the remaining 40%. The networks
are trained using the Adaptive Moment Estimation (Adam) optimizer. The training procedure is set up
with an early stopping condition, which is intended to end the training once the network is reached 100%
accuracy, even if the maximum number of epochs, specified at 100, has not been completed. The graph in

figure 10 displays the training accuracies throughout epochs for the four networks.
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Figure 10: Training curves of the four adapted XCM networks, arranged as (a) for the front sagittal curvature map,
(b) for the corneal thickness map, (c) for the front elevation map and (d) for the back elevation map

The figure specifically highlights the proficiency of the trained XCM networks. At first, there are
swift raises in accuracies in almost all training curves. As the training progresses, the curves are adjusted
toward the highest level of accuracies, showing successful learning. All training accuracy curves finally
achieved a perfect score of 100%. This underscores the efficacy of the trains.

After the training phase, the networks underwent thorough the testing phases on the remaining
40% of the dataset. The purpose of the testing phases is to assess the networks' capacity and performance
on unseen data. The networks demonstrate remarkable performances on the testing data, prior to the
fusion. The front axial curvature network attains the accuracy of 90%. The corneal thickness network and
front elevation network both reach the slightly better accuracies of 92.86% and 91.43%, respectively. The
back elevation network records the maximum accuracy of 97.14%. Figure 11 displays the testing
accuracies of the four networks. The high accuracies demonstrate the networks efficacy in accurately
categorizing the tested images, highlighting the strength of learning.

Each cropped and pre-processed image is fed into the corresponding network in order to obtain the
prediction. All the predictions from the four networks are then combined using a fusion technique.
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Figure 11: Obtained testing accuracies by the four adapted XCM networks

4.5 Fusion and Output Stages Results

Fusion can further enhance the outcomes of the four networks, as the XOR rule achieves the
highest performance of 100% in keratoconus detection compared to other rules as shown in table 2.

As the table demonstrates the NAND, NOR and XNOR fusion rules impact the overall detection
and give the accuracies of 24.28%, 35.71% and 52.85%, respectively. The OR and AND rules reach the
moderate accuracies of 64.28% and 75.71%, respectively. As mentioned, the highest accuracy of 100% is
benchmarked for the XOR rule. It effectively combines the outputs of the four adapted networks. So, it is
employed here in the provided medical system. Figure 12 shows the results window of the designed GUI
application.

Table 2: Comparison of accuracy performance between different fusion rules

Fusion Accuracy
Rule
NOR 35.71%
XNOR 52.85%
OR 64.28%
AND 75.71%
XOR 100%
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Figure 12: The results window of the designed GUI application for the keratoconus detection output

This figure displays the filtered images after the pre-processing stage with their names of front
axial map, thickness map, front elevation map and back elevation map. Also, the prediction result is
displayed either for the non-keratoconus (normal) case, with a green background color, or for the
keratoconus case, with red background color. Furthermore, there are abilities to send notifications to
patient either by email or SMS using the recorded information in the main window.

5. CONCLUSION
In this paper, a comprehensive medical detection system for detecting the keratoconus and non-
keratoconus cases was presented. Multiple contributions were made that can enhance the field of
keratoconus identification. The provided system operated by using the RP4 with the Python programming
language where a user-friendly GUI was designed. Furthermore, a thorough and extensive genuine dataset
was gathered. This dataset includes colored images of the valuable cornea maps (front axial/sagittal
curvature, corneal thickness, front elevation and back elevation).

Feature extractions and classifications were performed using the specifically adapted XCM
networks, each network was assigned for a cornea map. The detection results of these networks reached
the accuracies of 90%, 91.43%, 92.86% and 97.14% for the front axial curvature network, front elevation
network, corneal thickness network and back elevation network, respectively. After combining the
outcomes of the four networks using the XOR fusion rule the performance further improved to 100%.
This highest accuracy might enhance the usefulness of the provided medical system in real-world
dependability. The resulted outcomes included the prediction output, indicating whether the patient has
keratoconus or not, along with the pre-processed images of maps. The system also allowed valuable
communications of delivering emails or SMSs to users or patients.
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Abstract:

Individual recognition based on palm images is such an interesting subject. In this paper,
multi-spectrums for full-palm images are considered. The spectra of 460nm and 940nm are
employed. Each spectrum provides special features. That is, the spectrum of 460nm affords full-
palm textures, and the spectrum of 940nm presents full-palm veins. These facilities are utilized
here, where an Atrtificial Intelligence (Al) approach is suggested. The suggested approach consists
of four Deep Learning (DL) networks. Each network is determined for a certain full-palm image, as
there are four types of images: right hand full-palm textures, left hand full-palm textures, right-hand
full-palm veins, and left-hand full-palm veins. Then, the outputs are fused to provide the final
recognition decision. Two datasets are exploited; both are from the Chinese Academy of Sciences
Institute of Automation's (CASIA) Multi-Spectral Palmprint Image Database (version. 1.0), where
full-palm images of the two spectra 460nm and 940nm are obtained. High performances are
achieved after applying the suggested approach.

Keywords: Deep Learning, Full-Palm Images, Multi-spectrums, Textures, Veins
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1. INTRODUCTION

The palm is a significant part of the human hand; it is located in the opposite direction of the
hand dorsal. It has rich characteristics that each can be used as a valuable biometric. The full palm
refers to the inner surface of a hand, including the inner surfaces of five fingers.

The whole inner surface area of a hand, the full palm, has useful characteristics that can be
considered for recognition. There are two main characteristics: textures and veins. Such
characteristics can be obtained by using determined spectra (lights) (Hao et al., 2007, 2008). For
example, the spectrum of 460nm reveals the textures, and the spectrum of 940nm provides the veins
(Al-Kaltakchi et al., 2018; Al-Nima, 2017). Figures 1 and 2 show demonstrations for these two
characteristics in images from the CASIA Multi-spectral Palmprint Image (CMPI) database
(Version 1.0).

In the literature, multiple studies were presented for individual recognition based on the inner
surface of palm and finger images. In 2019, a texture recognition study by contactless finger and
palmprint was provided. A combination approach of deep learning was proposed. Convolutional
Neural Networks (CNN) were utilized to perform the combination between the inner finger texture
and palmprint for one hand (Genovese et al., 2019). In the same year, palm images of multispectral
were exploited. Face images were reproduced. Multi-fusion methods were utilized (Al-Nima et al.,
2019). In 2020, a review for recognizing palm veins was presented. It included a wide survey of
prior researches for palm veins in the case of recognition. It also involved basic information,
acquiring data, a common dataset, processing, feature collection, and classification. Additionally,
there was concentrating on related fusion too (Wu et al., 2020). In 2021, images of palm textures
were used for verification. A special deep learning network was proposed. The deep learning
network was confirmed after many experiments (Albak et al., 2021). In 2022, the latest
advancements were illustrated for

A

Textures
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Figures 1: Demonstrations for full-palm textures from the database of CMPI (CASIA-
MS-PalmprintV1., n.d.)

Veins

Figures 2: Demonstrations for full-palm veins from the database of CMPI (CASIA-MS-
PalmprintV1., n.d.)

finger veins. The case of recognition was considered. Chances, difficulties, and methodology were
discussed (Shaheed et al., 2022). In 2024, lightweight CNN was utilized. Palm veins were used for
the recognition purpose. Multispectral and contactless existences were taken into account (Teotia &
Bansal, 2024).

This paper considers full-palm images for individual recognition. It also introduces an Artificial
Intelligence (Al) approach that fuses palm images acquired under multi-spectrums. It exploits two
full-palm characteristics: textures and veins.

The paper's sections are as follows: Section 1 introduces general information. Section 2 reveals
the suggested approach method. Section 3 demonstrates practical results. and Section 4 summarizes
the paper.

2. SUGGESTED APPROACH

In this paper, we propose a comprehensive approach. Individual recognition uses four
types of full-palm images as follows:

e Full-palm textures image of a left hand for the acquisition wavelength of 460nm.
e Full-palm texture image of a right hand for the acquisition wavelength of 460nm.
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e Full-palm vein image of a left hand for the acquisition wavelength of 940nm.
e Full-palm vein image of a right hand for the acquisition wavelength of 940nm.

Each one of such images is preprocessed and analyzed by a Deep Learning (DL) network. Then, the
outcomes of all networks are combined for obtaining the recognition output. Figure 3 shows a
demonstration of the suggested approach.

This figure shows that there are multiple stages in the proposed approach. The first stage is for
inputting four full-palm images of a single individual, where both hands (right and left) are used and
two acquisition wavelengths (460 nm and 940 nm) are employed. The second stage involves
preprocessing. That is, each inputted full-palm image is preprocessed by using advised augmentation
and resizing operations. Table 1 exposes the advised augmentation operations.

This table illustrates the number of augmentation operations advised to use. These are the color
processing, random reflection, random rotation, and random translation. The table shows that every
operation has a determined parameter or parameters. Consequently, the resizing operation is
considered, where any augmented image is resized to 128x128 pixels. Such operation is useful in
further size reduction of employed images, which helps in speeding up the next stage analysis work.

Left padin (460mm )
processing

Right palm (469nm) Combined
Output

Left palm (940mm )

. = [ [ |

Right palin (940um)

Figure 3: Demonstration of the suggested approach

Table 1: Pre-processing of the advised augmentation operations

A_ugr'nenta- Augmentation's Name Parameter(s)
tion's No.
Converting from
1 Color processing grayscale to RGB
(if needed)
2 Random reflection Probability = 50%
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Rotation range =

3 Random rotation [-20°, 20°]
Horizontal translation
4 Random translation range = [-5, 5] and

vertical translation range
= [-5! 5]

The third stage is for DLs analysis. This stage involves 4 DL networks. All of them have the
same advised structure. The name of each network is known as the Convolutional Neural Network
(CNN). CNN is a famous DL technique that has been used in many fields such as medical (Arena
et al., 2003; Kayalibay et al., 2017), engineering (Sharma et al., 2023; Zhong, 2024), physics
(Pistellato et al., 2021; Wei & Chen, 2019), chemistry (Hirohara et al., 2018; Meyer et al., 2019),
and industry (Y. Hu et al., 2019; Medus et al., 2021). Here, the advised CNN structure is detailed

in Table 2.
Table 2: Details of the advised CNN structure
Layer's No. Layer's Name Parameter(s)
Image size = 128x128
1 Image Input .
pixels
Filter size = 3x3 pixels,
no. of filters = 32 filters,
2 Convolution stride size = 1x1 pixel and
padding mode = same as
input
3 Rectlflt(alcqielﬂge;ar Unit ReLU activation function
Pooling type = maximum,
. pooling size = 2x2 pixels
4 Pooling and stride size = 2x2
pixels
Filter size = 3x3 pixels,
no. of filters = 64 filters,
5 Convolution stride size = 1x1 pixel and
padding mode = same as
input
6 RelLU ReLU activation function
Pooling type = maximum,
. pooling size = 2x2 pixels
! Pooling and stride size = 2x2
pixels
Filter size = 3x3 pixels,
no. of filters = 128 filters,
8 Convolution stride size = 1x1 pixel and
padding mode = same as
input
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9 RelLU ReLU activation function
Pooling type = maximum,
. pooling size = 2x2 pixels
10 Pooling and stride size = 2x2
pixels
No. of nodes =
11 Fully connected 25BNEUIONS
12 RelLU ReLU activation function
13 Fully connected No. of nodes = 100
neurons
Softmax activation
14 Softmax function and No. of nodes
= 100 neurons
15 Classification No. of nodes =100
neurons

So, it consists of 1 image input layer, 3 convolution layers, 4 ReLU layers, 3 pooling layers, 2 fully
connected layers, 1 softmax layer, and 1 classification layer. Table 2 provides the parameters of
these layers and their sequences. Essentially, any CNN works in one of two phases: learning and
evaluation. In the learning phase, the network recognizes samples of images. In the evaluation
phase, the network uses what it learns to evaluate other images (G. Hu et al., 2015).

The fourth stage involves the combinations between the outcomes of DLs. There are multiple types
of combinations based on the applied rules (Al-Kaltakchi et al., 2018). In this work, the OR rule
combination type is considered as the rule that proves its effectiveness (Al-Nima et al., 2020).
Subsequently, the recognition output is collected after applying the combination.

3. PRACTICAL RESULTS

First of all, and as mentioned, the CMPI database (Version 1.0) (CASIA-MS-PalmprintV1., n.d.)
is exploited. This database consists of multi-spectral full-palm images where six spectra are used in
the acquisitions. These are the white, 850nm, 940nm, 630nm, 700nm, and 460nm illuminations.
They provide two types of characteristics: textures and veins. A total of 100 individuals
participated; each individual allowed capturing six full-palm images for each hand and acquisition
illumination (CASIA-MS-PalmprintV1., n.d.).

This study uses only the 460 nm and 940 nm spectra. The 460nm reveals textures, while, the
940nm exposes veins (Al-Nima, 2017). The overall number of images that have been used here is
2400 images of full palms, 1200 images for both spectrums and 1200 images for both hands.

Each set of images for determined illumination and hand is partitioned into 75% for the learning
phase and 25% for the evaluation phase. Moreover, the same parameters of the provided training
options are assigned to any utilized DL as given in Table 3.

Learning performances show successful achievements. Figures 4, 5, 6, and 7 reveal the
performances of learning curves for all 4 DLs, where 1% DL is for left full-palms with the 460nm,
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2" DL is for right full-palms with the 460nm, 3 DL is for left full-palms with the 940nm, and 4™
DL is for right full-palms with the 940nm.

There are two types of learning curves, as seen in these figures. The upper curves expose the
relations between the accuracy and iterations. The lower curves expose the relations between the
losses and iterations. Each curve approves the learning accomplishment either by increasing
accuracy or decreasing loss.

Table 3: Provided training options and parameters that are assigned to any DL

Index Training options Parameter(s)
Optimizer type =
1 Optimizer Stochas_tic Gradient
Descent with Momentum
(SGDM)
2 No. of epochs Maximum epochs = 20
3 Initial learning rate 1x107
4 Mini batch size Mini batch size = 64
5 Shuffle Every epoch
6 Verbose False

Tealing Progress (108ap2004 2103409

Figure 4: 1% DL learning curves for left full-palms with 460nm acquisition
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Figure 5: 2"DL learning curves for right full-palms with 460nm acquisition
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Figure 6: 3"DL learning curves for left full-palms with 940nm acquisition
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For evaluation, the achievements of each DL and overall combination (the suggested approach)
are comprehensively considered. That is, multiple evaluation metrics are taken into account,

namely: accuracy, sensitivity, specificity, precision, and fl-score. Table 4 shows comparison of
evaluations for each DL and suggested approach.

This table shows that there are multiple achievements to be discussed. 1* DL attains 99.12%,
56.00%, 99.56%, 56.00%, and 56.00% for the accuracy, sensitivity, specificity, precision, and f1-
score, respectively. 2" DL obtains 99.04%, 52.00%, 99.52%, 52.00%, and 52.00% for the same
metrics of accuracy, sensitivity, specificity, precision, and f1-score, respectively. 3 DL achieves

99.02%, 51.00%, 99.51%, 51.00%, and 51.00% also for the same metrics of accuracy, sensitivity,
specificity,

Table 4: Comparison of evaluations for each DL and suggested approach

Metrics
—~ —~~

< § X < e

< ~ =~ S o

> > > c bt
Method (&) = = o o

© = 8 ‘5 o

o - Y= L [

3 ‘B o 8 P

(&) c <] S i

< 3 & o L

1" DL (for left full-
palms with 460nm) 99.12 | 56.00 | 99.56 | 56.00 | 56.00
2" DL (for right
full-palms with 99.04 | 52.00 | 99.52 | 52.00 | 52.00
460nm)
3" DL (for left full-
palms with 940nm) 99.02 | 51.00 | 9951 | 51.00 | 51.00
4" DL (for right
full-palms with 08.96 | 48.00 | 99.47 | 48.00 | 48.00
940nm)
Suggested

approach (for DLs | 99.87 | 87.00 100 100 93.05
combination)

precision, and f1-score, respectively. 4" DL yields 98.96%, 48.00%, 99.47%, 48.00%, and 48.00%

again for the same metrics of accuracy, sensitivity, specificity, precision, and fl-score,
respectively.

Clearly, our suggested approach benchmarks the highest evaluations of 99.87%, 87.00%,
100%, 100%, and 93.05% for the accuracy, sensitivity, specificity, precision, and fl-score,
respectively. It overcomes other DLs in their separate work. It especially has further enhanced the
evaluations of sensitivity, precision and f1-score. So, it has recorded significant achievements.
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4. CONCLUSION

To conclude, this paper considered individual recognition using multi-spectrum full-palm
images. It contributed with a suggested approach. This approach consisted of four stages. The 1%
stage was determined for the input full-palm images, where for a single person, both hands of right
and left were utilized and two acquisition wavelengths of 460nm and 940nm were exploited. The
2" stage was assigned for using pre-processing operations of advised augmentation and resizing
operations. The 3" stage was determined for applying an advised DL network with its provided
training options four times, where 4 DLs were employed. The 4" stage was assigned for
implementing a combination between all outcomes of DLs. The recognition outputs were obtained
from the last stage.

The results showed such attractive performances. Learning curves yield acceptable
accomplishment. Evaluation values for multiple metrics reveal interesting achievements. The
suggested approach attained the highest results of 99.87%, 87.00%, 100%, 100% and 93.05% for
the accuracy, sensitivity, specificity, precision, and fl-score, respectively. It significantly further
improved the values of sensitivity, precision, and f1-score.

Acknowledgment:

" Portions of the research in this paper use the CASIA-MS-PalmprintV1 collected by the
Chinese Academy of Sciences' Institute of Automation (CASIA) ".

59



References:

Al-Kaltakchi, M. T., Omar, R. R., Abdullah, H. N., Han, T., & Chambers, J. A. (2018). Finger
texture verification systems based on multiple spectrum lighting sensors with four fusion levels.
Iragi Journal of Information and Communication Technology, 1(3), 1-16.

Al-Nima, R. R. O. (2017). Signal Processing and Machine Learning Techniques for Human
Verification Based on Finger Textures. Newcastle University.

Al-Nima, R. R. O., Al-Ridha, M. Y., & Abdulraheem, F. H. (2019). Regenerating face images from
multi-spectral palm images using multiple fusion methods. Telkomnika (Telecommunication
Computing Electronics and Control), 17(6). https://doi.org/10.12928/ TELKOMNIKA.v17i6.12857

Al-Nima, R. R. O., Hasan, S. Q., & Esmail, S. (2020). Exploiting the deep learning with
fingerphotos to recognize people. International Journal of Advance Science and Technology, 29(7),
13035-13046.

Albak, L. H., Al-Nima, R. R. O., & Salih, A. H. (2021). Palm print verification based deep learning.
TELKOMNIKA (Telecommunication Computing Electronics and Control), 19(3), 851-857.

Arena, P., Basile, A., Bucolo, M., & Fortuna, L. (2003). Image processing for medical diagnosis
using CNN. Nuclear Instruments and Methods in Physics Research Section A: Accelerators,
Spectrometers, Detectors and Associated Equipment, 497(1), 174-178.

CASIA-MS-PalmprintV1. (n.d.). http://Biometrics.ldealtest. Org/.

Genovese, A., Piuri, V., Scotti, F., & Vishwakarma, S. (2019). Touchless palmprint and finger
texture recognition: A deep learning fusion approach. 2019 IEEE International Conference on
Computational Intelligence and Virtual Environments for Measurement Systems and Applications
(CIVEMSA), 1-6.

Hao, Y., Sun, Z., & Tan, T. (2007). Comparative studies on multispectral palm image fusion for
biometrics. Asian Conference on Computer Vision, 12-21.

Hao, Y., Sun, Z., Tan, T., & Ren, C. (2008). Multispectral palm image fusion for accurate contact-
free palmprint recognition. 2008 15th IEEE International Conference on Image Processing, 281
284.

Hirohara, M., Saito, Y., Koda, Y., Sato, K., & Sakakibara, Y. (2018). Convolutional neural network
based on SMILES representation of compounds for detecting chemical motif. BMC Bioinformatics,
19, 83-94.

Hu, G,, Yang, Y., Yi, D, Kittler, J., Christmas, W., Li, S. Z., & Hospedales, T. (2015). When face
recognition meets with deep learning: an evaluation of convolutional neural networks for face
recognition. Proceedings of the IEEE International Conference on Computer Vision Workshops,
142-150.

Hu, Y., Zhang, D., Cao, G., & Pan, Q. (2019). Network data analysis and anomaly detection using
CNN technique for industrial control systems security. 2019 IEEE International Conference on
Systems, Man and Cybernetics (SMC), 593-597.

Kayalibay, B., Jensen, G., & van der Smagt, P. (2017). CNN-based segmentation of medical
imaging data. ArXiv Preprint ArXiv:1701.03056.

60



Medus, L. D., Saban, M., Francés-Villora, J. V, Bataller-Mompeén, M., & Rosado-Mufoz, A.
(2021). Hyperspectral image classification using CNN: Application to industrial food packaging.
Food Control, 125, 107962.

Meyer, J. G., Liu, S., Miller, I. J., Coon, J. J., & Gitter, A. (2019). Learning drug functions from
chemical structures with convolutional neural networks and random forests. Journal of Chemical
Information and Modeling, 59(10), 4438-4449.

Pistellato, M., Bergamasco, F., Torsello, A., Barbariol, F., Yoo, J., Jeong, J.-Y., & Benetazzo, A.
(2021). A physics-driven CNN model for real-time sea waves 3D reconstruction. Remote Sensing,
13(18), 3780.

Shaheed, K., Mao, A., Qureshi, I., Kumar, M., Hussain, S., & Zhang, X. (2022). Recent
advancements in finger vein recognition technology: methodology, challenges and opportunities.
Information Fusion, 79, 84-1009.

Sharma, S. P., Singh, L., & Tiwari, R. (2023). Design of an efficient integrated feature engineering
based deep learning model using CNN for customer’s review helpfulness prediction. Wireless
Personal Communications, 133(4), 2125-2161.

Teotia, K., & Bansal, M. (2024). Using a Lightweight Convolutional Neural Network for
Contactless Multispectral Palm-Vein Recognition. Revista Electronica de Veterinaria, 25(1S), 60—
75.

Wei, Z., & Chen, X. (2019). Physics-inspired convolutional neural network for solving full-wave
inverse scattering problems. IEEE Transactions on Antennas and Propagation, 67(9), 6138-6148.

Wu, W, Elliott, S. J., Lin, S., Sun, S., & Tang, Y. (2020). Review of palm vein recognition. IET
Biometrics, 9(1), 1-10.

Zhong, M. (2024). Risk early warning model of tunnel engineering based on computer vision and
CNN. Journal of Physics: Conference Series, 2816(1), 12026.

61



Engineering Studies and Medical Device Technology

Sixth International Scientific Conference
on Science & Technology

ISST Conference 6

IRAQ - DAUHOK 2024 /10/27 =23

Iraqi Retinal Fundus Diabetic Retinopathy Dataset (IRFDRD)

Prepared by

Prof.Dr.Ziad Tarik Al-dahan
Technical College of Engineering, Al-Bayan University, Baghdad, Iraq
ziadrmtl959@yahoo.co.uk.

Noor Ali Sadek
Department of Biomedical Engineering, Al-Nahrain University, Baghdad, Iraq
nooraliz810@gmail.com

Suzan Amana Rattan
AlKindy College of Medicine, University of Baghdad, Baghdad, Iraq
suzanamana@kmc.uobaghdad.edu.ig

Ahmed F.

Department of Biomedical Engineering
Al-Nahrain University, Baghdad, Iraq
ahmed.f.h.1976(@gmail.com

Brendan Geraghty

Department of Musculoskeletal Biology

Institute of Ageing and Chronic Disease, University of Liverpool, L7 8TX, UK
bren@liverpool.ac.uk

Ahmed Kazaili

Department of Biochemistry & Systems Biology, Institute of Systems, Molecular and Integrative
Biology, University of Liverpool, Liverpool, L69 3GH, UK.

ahmed. kazaili@liverpool.ac.uk

ORCID: https://orcid.org/0000-0002-0400-7432



mailto:ziadrmt1959@yahoo.co.uk
mailto:nooraliz810@gmail.com
mailto:suzanamana@kmc.uobaghdad.edu.iq
mailto:ahmed.f.h.1976@gmail.com
mailto:bren@liverpool.ac.uk
mailto:ahmed.kazaili@liverpool.ac.uk
https://orcid.org/0000-0002-0400-7432

Keywords: DR, IRFDRD, deep learning, DR classification, DR detection.
Abstract

Diabetic Retinopathy (DR) is one of the most common causes of visual loss worldwide. Early
detection helps in reducing the blindness. The data presented in the research illustrates the medical
images of retina using fundus camera. DR dataset is categorized in to five classes: healthy, mild,
moderate, sever, and proliferative diabetic retinopathy images. IRFDRD images can shows great
results when used with deep learning models.

Specification Table

Subject area Medicine and ophthalmology

More specific subject area Retinal screening

Types of data Images

Data format JPEG

Experimental factors All images are classified as healthy, mild, moderate,
sever, and proliferative DR.

Experimental feature When fundus images are used for training of deep
learning models, they show fast and accurate
classification of DR.

Data source location Al-Nahrain University/ College of Engineering/
Biomedical Engineering Department

Data accessibility https://github.com/noor-aliz8 10/IRFDRD.git

Value of the Data

e Fundus camera is mostly used in DR detection. Moreover, it is safe retinal imaging
technique.

e [RFDRD can be used to train deep learning models that can classify early signs of
DR.

e The data is comprehensive, containing DR severity stages (healthy, mild, moderate,
severe, and proliferative DR).

o This dataset is- to our knowledge- the first Iraqi dataset publicly available.

e Researcher with interest in detection and classification of DR can use IRFDRD
images, combine them with others’ datasets, and resolve them for further
perspectives.

Background: Diabetes Mellitus is an endocrine condition caused by elevated plasma glucose
level due to abnormal insulin secretion. Diabetes Mellitus is a progressive disease that cause many
complications such as retinopathy, nephropathy, neuropathy, and autonomic dysfunction (Reichel
et al., 2015). Diabetic Retinopathy (DR) is one of the important complications, if it diagnosed
earlier, severe loss of vision can be avoided. Therefore, it is essential that patient with diabetes
undergo routine screenings for DR with a suitable diabetic eye screening tool. DR pathogenesis
occurred from either microvascular occlusion or microvascular leakage affecting the retinal
precapillary arterioles, capillaries, and venules. According to statistical research, DR affects 80%
of people with diabetes who struggle with the disease for 15 to 20 years (Wilkinson, 2003). DR 1is
the primary cause of blindness and visual impairment worldwide, and its rate is steadily rising as a
result of an increase in the number of patients with Diabetes Mellitus (Daniel Shu Wei Ting et al.,
2015 and Dolly Das et al., 2022). The diagnosis of DR involves an eye examination through a
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range of features that aim to detect microvascular damages in the retina including;
microaneurysms, haemorrhages, hard exudates, soft exudates (cotton wool spots),
neovascularisation, and macular oedema, as shown in Figure (1). Diabetic retinopathy is classified
into four stages according to its severity: mild, moderate, severe and proliferative DR (Daniel Shu
Wei Ting et al., 2015).

Soft Exudates

Microaneurysms

Hemorrhages Hard Exudates

Figure (1) A color fundus image showing various retinal abnormalities linked to
diabetic retinopathy. larger sections showing the presence of hard exudates,
hemorrhages, soft exudates, and microaneurysms (Wilkinson, 2015).

Dataset Description

The dataset in this study comprises fundus images of the retina collected from the main center of
ophthalmology in Iraq. The IRFDRD is classified into five DR classes: healthy, mild, moderate,
severe, and PDR, stored in JPEG format with a separate folder for each class. Each folder
contained the fundus images, the total numbers of each group are shown in Table (2). These
classes were very useful in facilitating the management of the data for training by deep learning
algorithm.

Method

This section consisted of retinal imaging system to observe the retinal disease for diagnostic
operation at first. Then, a full description of the collected IRFDRD that have been used to evaluate
the performance of the algorithms used for diagnosis or classification of eye diseases especially
diabetic retinopathy.

1. Retinal imaging system:

Professional skill, a large cost, and a long time are required for the examination of the retina in
conventional ways to detect DR, depending on the severity of the condition. In order to provide
patients with appropriate treatment, ophthalmologists must examine each patient individually to
assess their retinal health. A painless and non-invasive method of screening the retina is retinal
fundus imaging. All Iraqi patients with suspected DR visit the major eye center in Iraq, where the
fundus photos in the database were obtained. The Huvitz, shown in Figure (2), is an optical
coherence tomography equipped with fundus camera that has become a key instrument for
diagnosis of posterior eye segment diseases. It can provide color retinal images optimized with
high-resolution and contrast that are very useful in analysis and clinical diagnosis.



Figure (2) Huvitz OCT.

Fast capture, small pupil mode, silent operation, low flash intensity = and  automated
detection, all contribute to the best images with specification of fundus camera shown in Table

(D).

Table (1) Specification of Huvitz Fundus Camera.

Type

Resolution

Angle of view

Fundus @G

LU Ul Minimum pupil

diameter
Flash light

Pixel pitch at fundus

Capture mode

2. IRFDRD:

flicker

‘ Non-mydriatic fundus camera

60line pair/mm or more (center) 40line pair/mm or more
(middle) 25line pair/mm or more (periphery)

45°

Built-in 12M pixel, color or built- in 20M pixel, color

4 mm (normal mode), 3.3 mm (small pupil mode)

White light, 10 levels

3.69 um (20M pixel color), 4.63um (12M pixel color)

Single, stereo, wide field panorama

The IRFDRD was collected from the Iraqi patients at the main ophthalmology teaching center in
Iraq. Patients with DR were admitted to the center from all Iraqi cities (https://github.com/noor-
aliz8 10/IRFDRD.git, https://doi.org/10.5281/zenodo.12552326). The majority of the patients
included in the dataset had experienced mydriasis before the photos were taken. One drop of
tropicamide at a concentration of 0.5% was used to dilate the pupils in order to cause mydriasis.
Figure (3) displays a sample image from the IRFDRD that shows the location of the optic disc,
fovea center, OD (retinal image on the right), OS (retinal image on the left), and other necessary

details.



https://github.com/noor-aliz810/IRFDRD.git
https://github.com/noor-aliz810/IRFDRD.git
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Figure (3) Sample image from the IRFDRD illustrating the OD (retinal image on the right), OS
(retinal image on the left), optic disc and fovea center location.

This dataset consisted of 700 retinal fundus images that were collected from 350 subject. The

mean age of the subjects was 45 years, with a standard deviation of 27 years and labeled under

the supervision of specialized ophthalmologists in the college of medicine/ Baghdad University.

Then, the data were classified according to (EDTRS) standards shown in Figure 4 in to five

stages depending on the severity level of DR.

Types of DR 0 3-5 5-10 10-15 More than 15
in years Normal eye Mild DR Moderate DR Sever DR PDR
Severity non- proliferative DR Proliferative DR

level
Fundus
changes
More than 20
Retinal intraretinal
changes 5 hemorrhage each | Neovasculization
. Few small Microaneurysms, o ) 2 2
according No . 5 of 4Q, venous , vitreous/
: ; microaneurys | exudates, venous 2 :
to ETDRS retinopathy s : beading in 2Q, preretinal
22X ms only beading. IRMA 2 g
severity Irma in 1Q. no hemorrhage
levels signs of PDR(
4:2:1 rule)

Figure (4): Diabetic retinopathy progression. This Figure describes the classification stages, time
duration of each stage with the fundus and retinal changes according to the severity level of DR.

The first stage contained 153 fundas images diagnosed as healthy, the second stage included 59
images as mild, the third stage involved 304 images classed as moderate, the fourth stage
consisted of 99 images as severe cases, and the last class was comprised of 85 images as PDR as
shown in Table (2). The collected images were stored in the hospital server and could be used for
teaching and research purpose after obtaining ethical permission. The images captured with



resolution of 3507 x 2480 pixels and were saved in jpeg format. 440 KB is the size of each image.
These images were cropped using MATLAB program to obtain an individual left and right fundus
image as shown in Figure (5). Therefore, the total number of the right side (OD) and left side (OS)
retinal fundus images are 700 images (350 images for each side). Sample of the labelled dataset is
shown in Figure (6).

Table (2) The five classes of DR and the number of images in each class.

Cases Number of images
Healthy 403

Mild 59
Moderate 304

Sever 99

PDR 85

Figure (5) OS Cropped Retinal Fundus Image from IRFDRD.

Figure (6) OD Cropped Retinal Fundus Image from IRFDRD.



Class 0 Class 1 Class 2 Class 3 Class 4

Figure (7) Sample of the IRFDRD images with DR shows the main classification grades: 0 class
represents the normal or healthy image; 1 class denotes the mild stage of DR; class2 represents the
moderate stage; class3 shows the severe non proliferative DR and class 4 shows then last PDR
stage.

Ethical Consideration
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Abstract

This study investigates the modification of the slit lamp, a crucial ophthalmic tool, by substituting a
white laser for the conventional halogen light source. The purpose of this modification is to improve the
slit lamp's efficiency and diagnostic capabilities. White laser technology enhances the visibility and
differentiation of ocular tissues by providing better brightness, intensity, and color accuracy. White
lasers also use less energy, produce a constant amount of light, and require less maintenance. The
optical system will be adjusted, specific filters and lenses will be added, and appropriate heat
management will be ensured as part of the redesign process. Image quality and diagnostic accuracy are
further enhanced by the combination of a white laser light system with a high-resolution digital camera
system. After outlining the advantages, potential difficulties, and implementation strategies, the study
comes to the conclusion that using white Slit lamp lasers have the potential to greatly improve ocular
diagnostics, which is advantageous to patients as well as ophthalmologists.

Keyword: Slit lamp, white laser, retinal eye, and image.

Introduction

In 2004, the World Health Organization (WHO) estimated that 285 million individuals worldwide were
visually impaired, and 80 percent of those cases could be prevented or treated [1].
The yearly market for eyewear was valued at more than 20 billion euros in 2012. Furthermore, almost
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57% of revenues were generated by eye care goods, diagnostic tools, and eye surgery. Because it has the
potential to significantly enhance people's quality of life, research on human vision and eye optics
therefore directly affects society [2].
Wave front deformations are the source of aberrations. Due to the order of the Zernike polynomials in
which they are frequently reduced, they can be divided into low-order and high-order aberrations
(HOA) [3] Fig. 1. About 90% of the total eye wave is caused by low-order aberrations.

Figure 1. From left to right, aberrated wave front, spherical wave front and wave aberration map
calculated as the difference between them [4].

One of the most common pieces of equipment in an ophthalmologist's office is the slit lamp
biomicroscope, which is used to screen the outer structure and the anterior segment of the eye. As
shown in Fig. 2, the device has three main components: stereomicroscope, slit lamp illumination unit,
and the mechanics module.
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White Laser Light as an Alternative to Slit Lamp.herokuapp.com.
The slit lamp is one of the major and most commonly used instruments in ophthalmology, which is
used to assess the anterior and posterior ocular tissues. Employment of slit light has been a traditional
method, and these come with LED or halogen light for illuminating the eye.
However, recent advancements in laser technology—particularly in the area of white lasers—offer a
potent replacement.

Materials and methods
Redesigning the Slit Lamp with White Laser Illumination

Remodeling the slit lamp with a white laser light source, as depicted in Fig. 3, may improve its
functionality and diagnostic capability. For those who provide eye care, this would also increase the
lamp's effectiveness and usefulness. The benefits of white laser light over halogen light are shown in
Table 1.

Figure 3: White laser source

Table 1: Benefits of white laser light

of fine details in the eye structures

Parameter White Laser Halogen Light
Brightness and | a highly intense and bright light, | Less intense which may limit the
Intensity significantly improving the visibility | ability to see minute details,

especially in highly pigmented
or densely packed tissues

high brightness with lower power
consumption, less heat generation
and a longer operational lifespan

Color Accuracy and | Superior color rendering and | broad spectrum of light but with

Rendering: accuracy, closely mimicking natural | lower color accuracy, which can
sunlight.  This  enhances  the | make it harder to distinguish
differentiation of various tissues and | subtle differences in tissue
abnormalities in the eye. coloration

Energy Efficiency More energy-efficient, providing | Consumes more power and

generates more heat, which can
necessitate additional cooling
mechanisms and lead to shorter
bulb life
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Consistency and | Offers stable and consistent light | Light output can degrade over
Stability output over time, reducing the need | time, leading to inconsistent

for  frequent adjustments and | illumination and the need for
maintenance regular bulb replacements

Optical System Adjustments:

Beam Quality: Ensure the white laser produces a high-quality, uniform beam that can be finely
adjusted in width, length, and angle, similar to traditional slit lamp beams.
Filters and Lenses: Use specialized optical components designed to handle the intensity

and specific properties of laser light. This includes UV and IR filtering to protect the eye and the
user.

Light Source Replacement: Secure the installation of laser and remove the methods of
attaching cooler systems.

Optical Path Modifications: Add beam shaping optic filters lenses.

Power Supply and Control: While using the device, they need to be able to control it either by
an appropriate power source and buttons.

Safety Features: The following organizational laser safety measures and Laser interlocks
should be implemented.

Implementation Steps

Feasibility Study: Critique the potentials for gain, the challenges that may arise, and the costs.
Prototyping: Functional testing in actual setting, and enhancements of the prototype.

Iterative Design: Repeat the entire process based on the feedback received and results
obtained.

Manufacturing and Testing: Since they seek to provide customers with accurate information,
the laws should be complied with to ensure that they do not present false information about
the products. This paper shows that having white lasers extra to the slit lamps enhances better
brightness, precision and time usage in the diagnosis process. Of all the potential redesigns,
this particular one promises substantial benefits for the doctors and patients of the specialty.
The individual parts and final system design are shown in Fig. 4.

1-Mirror

_2-laser source

3-Eye piece

4-Joystick

5-Patient
handle

6-base

Figure 4: Individual parts and final system design

From figure 4, (1) represent the mirror used for reflection of laser beam, (2) white laser source, (3) Doctor eye piece,
(4) user joystick, (5) patient handle, (6) base
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Thermal Management:

e Cooling Mechanisms: Integrate fresher cooling systems to control the slight heat which the white
Laser may produce for it to operate safely and for a long time.

e Materials: Ensure that the heat is well-coupled to reduce the temperature gradients using high
thermal conductivity materials to retain the quality of the optical parts as shown in Fig. 5..

Figure 5: White laser with cooling fan

Results and discussions

A combination of a white laser in a slit lamp is also effective for the enhancement of its
illumination, resolution, and power consumption. The following are some of the benefits that one is
likely to benefit from whenever he opts for the white laser;

Higher Intensity and Precision: Provided that light is improved or directed, one gets to see through
or visions are enhanced or well-defined.

Improved Image Quality: Improved performance in brightness and definition of image.

Adjustable Wavelengths: Various niches to provide ultimate flexibility for changing the lighting for
various diagnostics.

Energy Efficiency: Some other advantages of smart retail include, lower power usage and less heat
output from equipment.

Coordinate the white laser with high resolution digital camera system to obtain clearer photographs
and videos helping in diagnostic system. Optimize the white laser illumination with an image
processing methods that improve image resolution and contrast of captured images.

3.1.Safety Enhancements:

Laser Safety Standards: Manage laser visibility by strictly following the laser safety measures in
order to reduce the risk of inflicting the patient or the operator in case something goes wrong.

Protective Measures: Install safety systems such as timers and safety switches to minimize instances
where the laser beam is likely to fall on people around it.

3.2.Interface and Control:

e Control board: use board that regulate the power to the laser element different types of use
boards are used in this are laser diode use board and lamp use board.

73



e Feedback Mechanisms: Develop features which are feedbacks that depict the state of the laser
and the system at a glance- time based as shown in Fig. 6.

Figure 7: pictures by using white laser on the left and halogen light on the right

In figure (7) we can see the brightness of the white laser is more than the halogen light also the
white light is more comfortable to the human eyes than the yellow light.

Figure 8: Eye pictures by using white laser light

In figure (8) we can see the eye pictures by using a white laser light in slit lamp.



Figure 9: Eye pictures by using halogen light
In figure (9) we can see the eye pictures by using a halogen light in slit lamp.

From laser properties which is coherent that mean it have the ability to penetrate more than the
halogen light also the brightness of the white laser is more than the halogen light and the white light is
more comfortable to the human eyes than the yellow light therefore the picture enhanced and can be
picturing the retina in case of thick glaucoma.

Conclusion

Adjusting the previous slit lamp design by integrating a white laser light has numerous advantages
such as higher brightness, higher color rendering, saving of energy and higher and more stable output.
However, there are certain difficulties which arise; nevertheless, the opportunities to improve diagnose
and increase the effectiveness of work in ophthalmological practice are significant, so molecular
optical imaging becomes one of the most successful modifications of ophthalmic equipment. Thus,
with proper approaches as careful integration of the white laser technology, giving more attention to
user safety, and extensive training of the practitioners, slit lamps that incorporates such improved
white laser technology enhance eye care practice and impact patients positively.
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Abstract

The use of picosecond laser in dermatology was originally focused on optimizing the treatment of
benign pigmented lesions, photodamage, melasma, and scar revision. Rejuvenation therapy has been
performed with clinical effects evaluated via histopathological analysis of effects on skin sample
biopsy taken from rabbit's dorsal skin.

The aim of this study was to evaluate the thermal effects of ultra-frequency pulses on the depth of
injury caused by Picosecond laser in an in vitro rabbit model.

The method used is Picosecond Nd:YAG laser (1064nm/532nm) pulse duration (450ps/380ps) with
pulse energy (500mJ/350mJ) and a spot size of (7*7 mm?) was applied to rabbit skin, with one side of
the dorsal skin being exposed, leaving the other side as a control, the samples were divided into two
groups, biopsies of normal and exposed skin were taken directly after the exposure in the first group,
and 3 days post exposure in the second group.

As a result, all of the laser pulses tested led to loss of epidermal thickness as well as a dramatic
increase in thermal damage depth. Collagen formation was most effective with 1064nm pulse duration
of 400ps, while the strength of irradiated skin tissue increased as the influence of the laser increased.
As a conclusion, photodamage induced by the laser is due to photothermal effects, which involve
burning and vaporizing mechanisms to rejuvenate the epidermis layer. The burning area literally
expands and penetrates deep into the dermis layer, subsequently causing collagen coagulation.

Keywords: Picosecond laser, rejuvenation, thermal depth, skin.
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Introduction

In dermatology and plastic surgery, the use of picosecond laser devices has shown promising
results for skin surgery, including tattoo removal and treatment of benign pigmented lesions and
acne scars, [Shimojo, 2020].

Irradiation of ultra-short picosecond pulses induces instantaneous heating of skin tissue and causes
greater destruction because of the higher peak power density, with less damage to the surrounding
tissue. Accordingly, picosecond laser skin treatment is less invasive and more effective, [Ohshiro
T, 2016].

Picosecond laser equipments will continue to be used in aesthetic clinics. For the clinical
application of a novel laser device, preclinical and/or clinical trials are required to evaluate the
safety and efficacy of the treatment. In laser skin rejuvenation, a significant amount of light energy
is applied from the outside to produce the treatment effect. However, there is a risk of injury to
areas other than the surgical site. Because laser treatments should be applied under the condition
that the risk is small, safety consideration is the basis for preclinical and clinical performance. The
risk evaluation of laser treatments can be evaluated by ex vivo and in vivo experiments, [Rylander
MN, 2011].

Computational simulations and mathematical models and are commonly used to predict and study
such thermal behavior of tissues during laser therapy. The models take into account factors such as
heat generation, heat conduction, and heat dissipation within the tissue, as well as the effects of
blood flow and metabolism [3]. The Pennes Bioheat model, which was established in 1948 [4],
serves as a fundamental basis for comprehending the thermal dynamics of tissues when exposed to
laser radiation, [Feng Xu, 2008].

In this paper, we present a computational clinical trial to evaluate the safety of treatment with a
picosecond laser Nd-YAG device by computational modelling and simulation.

Optical penetration depth, temperature rise, and thermal damage rate caused by picosecond pulsed
laser beam are analysed numerically to evaluate the safety. From the safety perspective, we confirm
that the computational clinical trial can provide the same results achieved by clinical and in vivo
trials, [Ma, L., 2023].

Flawless skin is difficult to obtain, the skin covers the entire human body, and it is in direct contact
with the external environment. Therefore, various skin problems occur under the combined
influence of endogenous and exogenous factors, [Ma, L., 2023]. For example, acne appears because
of the increased secretion of sebum caused by changes in hormone levels, many people experience
pain caused by acne, [Chilicka, K., 2022].

Personal living habits, diet, sleep patterns, stress, and so on have led to the occurrence of acne,
[Briganti, S., 2020].
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Moreover, pore size is closely related to sebaceous gland secretion, increased hair follicle size and
skin aging,. Enlarged pores can make facial skin look rough, loose, and lackluster.[ Ma, L., 2023].
Daily exposure to sunlight can cause skin pigmentation and other problems. Skin pigmentation is
not only related to sunlight exposure but also to hormone levels and genetics.[ Del Bino, S., 2018].

The appearance of wrinkles is certain while skin is aging, resulting from the combined action of
genetic factors (natural aging) and external factors. As known, our skin is home to millions of
bacteria, fungi, viruses and mites that compose the skin microbiota, which plays essential roles in
protecting against invading pathogens, educating our immune system, and the breakdown of natural
products, [Byrd, A. L., 2018]. When the microecological balance is disturbed, various skin
problems, such as sensitive skin, acne, atopic dermatitis, and psoriasis, will occur accordingly,
[Farage M. A., 2019].

Skin is made of three layers:

Scuamous cells

Basal cells .
e :}» Epidermis

= Daermis

J

Melanocyte

Sweat gland - --&JC_

- Subcutis

w

Fat cells

Lymph vessel S\'::cal gland
Hair follicle

Blood vessel

Fig.(1) The main layers of skin
Epidermis

The epidermis has approximately 0.5—1.5mm thickness and it's avascular; meaning it doesn’t have
any blood vessels and, as shown in figure (1), the epidermis is composed of five epithelial layers,
including the stratum corneum; stratum lucidum; stratum granulosum; stratum spinosum or prickle
cell layer; and stratum germinativum or stratum basale, as shown in figure (2). The epidermis is
mainly composed of keratinocyte and melanocytes with fewer Langerhans and Merkel cells,
[Lopez-Ojeda, W.,2024].



Stratum comeum
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Fig.(2) Composition of epidermis layer of skin

Dermis

The dermis is considered as the “core” of the integumentary system (dermis-= skin), as distinct
from the epidermis (epi-= upon or over) and hypodermis (hypo-= below), [Honari, G., 2017].

The dermis is a thick structure enriched with vessels and nerves, nourishing, and supporting the
epidermis. The dermis is divided into two regions: the superficial papillary region and the deep
reticular region. The superficial papillary region is the thinner upper layer [Menon G. K., 2002]. It
consists of extracellular matrix and fibroblasts. Fibroblasts also secrete fibronectin and hyaluronic
acid; two major components of the extracellular matrix which plays a role in wound healing,
[Fenner, J., 2016]. The deep reticular dermis is the deeper layer, which is thicker, less cellular
and consists of dense connective tissue. This area contains large network of blood vessels and
collagen fibres providing tensile strength to the skin. Fibro-elastic connective tissue, mainly
composed of collagen as well as fibroblasts. With ageing, the number of cells responsible for
extracellular matrix deposition and tissue remodeling in the dermis decrease, as well as less
organized collagen and elastin deposition, resulting in weaker and less elastic skin, [Honari, G.,
2017].

In medical applications, lasers are generally used in treatment processes and surgical applications
on the skin. The most common skin treatments include wrinkle removal, tumor treatment, treating
scars, tattoo removal, as shown in figure (3a),(3b), and (3c) below, [Azadgoli, 2016].




Fig.(3) a- Treatment of acne scar by using Picosecond laser, b- Treatment of tattoo removal, c-
Treatment of wrinkles.

In clinical applications, the deeper tissue penetration which is produced by Picosecond Nd-YAG
IS very important as it is able to create dermal remodeling which is necessary for achieving
youthful aesthetic result, [Azadgoli, 2016].

Theoretically, the picosecond Nd-YAG laser offers pain reduction through the radiation process.
Because the heat is already gone during the tissue rejuvenation process performed after laser
irradiation, there is less lateral thermal diffusion, which leads to reduced heat in tissues. In
addition, other parameters lead the laser to reduce pain, such as short pulse duration, smaller spot
size, and shorter irradiation period on the skin. In contrast, the picosecond Nd-YAG laser has
some disadvantages: For example, irradiation of the skin leads to a burning effect, which diffuses
to the surrounding area , [Ungaksornpairote, C., 2020].

The picosecond Nd-YAG laser is used for the treatment of photoaging appearance, removing
wrinkles and leading to recreation of the dermis via the transmission of the thermal effect,
[Ungaksornpairote, C., 2020].

Mathematical Model
Thermal Properties Identification
The variation of temperature absorption of the pulsed light is determined by the heat capacity and
thermal conductivity of the skin tissue model, and the heat is diffused at a speed proportional to
the temperature gradient. This diffusion promotes an increase in the temperature of normal tissues
around the surgical site and can cause cell necrosis and protein coagulation, [Shimojo, 2020].
A mathematical model is considered for the measurement of skin thermal properties is presented.
Using a periodic heating method, this technique is devoted to identification of material thermal
diffusivity, [Bajrami, D., 2024]:

a=k/pC (@)

in [m2 .s—1] , where k thermal conductivity [W.m—1.K—1], p and C specific heat [J.kg—1.K—1],
[Dilhaire et al., 2004].



§ =Va/fr (2)

where f is the modulation frequency.

The relationship between the thermal distribution (temperature rise) in the skin and the energy of a
laser beam can be expressed through heat transfer and laser-tissue interaction principles. The
equation governing this can be derived from the Penne's bio-heat equation and laser energy
absorption models, [Bajrami, D., 2024]:

orT
ot

pe

= kV2T + Quet + Qpers (3)

Where, T is the temperature,

p is the density of the tissue, ¢y IS the specific heat capacity, k is the thermal conductivity.

Qmet IS the metabolic heat generation per unit volume, Quet is the heat generated by blood
perfusion (which can be expressed as a function of blood flow rate and specific heat of blood).

One common approach is based on the Pennes bio-heat transfer equation, combined with the
Beer's law for laser absorption in tissues, [Cheng, Y., 2024].

The laser heat source term T is usually modeled using the Beer-Lambert law:

T(z) =Ma lo e™** (4)
Where:

T(z): Thermal distribution (W/mm2)

Ma: Absorption coefficient of the skin tissue (1/mm)
lo: Initial laser intensity (W/mm?)

z: Depth in the skin (mm)

Combining these, the energy absorbed by the skin and the resulting thermal distribution depends
on the absorption coefficient, laser intensity, and depth, [Cheng, Y., 2024].

For the laser beam of 1064nm, the optical depth of penetration through the skin is 4.315 mm, and
for the 523nm laser beam, the depth is 3.051 mm, where the thermal conductivity k of rabbit's skin
is 0.21[W.m—1.K—1], the specific heat C of skin is 3.77 [J.kg—1.K—1] and the volumic density is
1[kg.m—3], by applying the Beer's law with energy of laser beam ranges from 200 to 500 mJ for
both optical lengths of the 1064nm 1nd 523nm, the below relation is obtained as shown in figure

(4).
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Chart Title

Thermal Attenuaion (532 nm)

Thermal Attenuaion (1064 nm)

Fig.(4) Relation: » laser beam energy

Experimental Validation

Laser irradiation

The experimental setup used for the laser irradiation procedure on in vivo rabbit skin is presented
as 1064nm and 523nm picosecond Nd-YAG laser was applied to rabbit skin, with one side of the
rabbit's dorsal skin being exposed, leaving the other side as a control.

In Figure (5). A Picosecond Nd:YAG laser (South Korea's award-winning PicoLO laser
technology), which provides a peak power of 1.1 GW, repetition rates of 1-10Hz, and spot size
(Zoom 2~7 mm, fractional 7*7~10*10 mm?, collimated 20 mm?) was used for the experiment.
The skin specimens were divided into two groups and were irradiated with pulse duration of
1064nm frequency, pulse duration 450 ns and 532 nm frequency, pulse duration 380ps,
respectively, with energy increment from 350 ~ 500 mJ.
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Fig.(5) The PICO picosecond Nd-YAG laser device.

Histological Sample preparation

After irradiation, sample skin have been taken by cutting irradiated spots from the skin, some of
them have been taken on the same day, as shown in figures (6) and (7), and some after three days
to study the effect of laser doses on the skin samples. All samples have been taken to a
histopathology lab for the processing of slide preparation which is done automatically by an
automatic tissue processing machine.



Fig.(6) The skin layers of rabbit skin without irradiation (control sample)

Fig.(7) The skin layers after irradiation and reddening of dermis is obvious

Results and Discussion

Results: All of the various laser pulses tested led to gradual loss of epidermal thickness as well
as a dramatic increase in thermal damage depth. Collagen and Fibrinogen coagulation was
noticeably increasing with increasing the effective pulses of picosecond Nd-YAG laser, the



strength of irradiated skin tissue increased as the influence of the laser increase, as shown in
figures (8) and (9)below.

Discussion: The heating source originates from a Picosecond Nd-YAG laser system emitting at
1064 nm and 532 nm so as to be absorbed in the three layer of the skin, led to increase in
fibrinogen cell that are responsible of producing fibrins besides collagen accumulation which
improves and rejuvenate the skin texture.

Fig. (8) Rabbit skin after three das of laser irradiation shows the increasing amount of collagen
and fibrinogens in the dermis.

-
Fig.(9) Rabbit skin with higher magnification under microscope shows the aggregation of
collagen and fibrinogens in the dermis.

Conclusion
In this communication, the field of laser aggression effect on human skin is investigated. Firstly a

mathematical model has been considered and simulation results are presented. From previous
studies, it has been shown that in order to validate this predictive tool, it is crucial to carefully



estimated several model parameters: an optical property (extinction coefficient in human skin) and
thermal properties of several skin layers (epidermis and dermis).

An experimental device for optical properties estimation is presented and measurements are
carried out for skin substitute. For thermal properties, determination is based on periodic methods.
Sensitivity analysis has to be performed in order to determine optimal configurations. An
important constraint is to avoid damages on human skin during measurements. Observations on
phase lag between heating laser (at a given wavelength) and oscillating temperature lead to the
determination of thermal diffusivity. According to the excitation frequency, various skin depth are
affected. Thus, superficial property (epidermis) and subcutaneous property (dermis) can be
identified with nonintrusive observations.
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Abstract:

The research included the isolation and diagnosis of pathogenic bacteria from burn injuries of
various degrees. It collected 50 isolates, including 11 isolates from first-degree burn injuries, 36
isolates from second-degree Burn infection, and 3 isolate from third-degree burn infection , it is
diagnosed based on morphologic and Biochemical assay , the Diagnosis of the isolate is ensure "
based on the diagnosis with the VITIEK 2 system " .

Results of the assay show is sensitivity the bacterial isolate to 10 types of Antibiotic by disc
diffusion method. The S .aureus bacteria isolates is resistance to whole the Antibiotic, except the
Antibiotic Amoxicilin, to the bacteria show a moderate Effect. Whilst E. faecalis isolate is
resistance to whole Antibiotics excepts Amikaicein, bacteria was sensitive it. while K.
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pneumoniae isolates show resistances to the antibiotic (Cefotaximie). , Amoxicilin, Piperacillin,
Ceftazidime) while she was sensitives to antibiotics (Norfloxacin, Tetracycline, Imipenem,
Streptomycin, Ciprofloxaicin, Amikaicin"

results is biofilm detection for bacteria isolate is show that 12.5 % of those isolate Not form a
Biofilm , were bacteria isolates (E . faecalis and K. pneumonia ), the percentage of isolate
forming an average biofilm was 75%, as well as 12.5%. Of the isolates, a strong percentage of
them were biofilm-forming.
Key words: Biofilm, Edna, Antibiotic Sensitivity, pathogenesis bacteria

Introduction:

Biofilm It is a thin membrane composed of living materials and can form non-living surfaces
such as metals, plastic, the bodies of decay organisms, and the surfaces of water and air. It can
also form on living surfaces such as plants and animals. It forms on liquid surfaces in the form of
floating debris, and on submerged surfaces as well (Azimi et al., 2016). A biofilm is described as
the organization of a group of living microorganisms inside chemicals made of polysaccharide
substances, as well as environmental DNA residues that enable them to adhere to living and non-
living surfaces, both solid and liquid (Bahador et al., 2019).

The " adaptability is bacteria for surface attach grow up with in a Biofilm is drug intoxication by
considerable revision in protein metabolisms which leads to resistance in antimicrobial handling,
and host immunity response because gene expression.

Almost nosocomial and pathogenic bacteria own associate increases for antibiotics resistances
and infections especially in patients with burin injury.

Nosocomial and pathogenic bacteria own observe for exists as biofilms production naturally
environments as infected tissues to microbial folk ".

Biofilms own a potent effectiveness to healthy a sponsor proper while it associate to 63 % is
acuity injury. Poly saccharide Intracellular adhesion is the genes production of Ica ADBC it is
mediate cells is cells adhesion and regulates the biofilms formations throw expression itself.

" The Burns is a surrounding the inflammatory stage is Burns recovery. The subsistence of decay
tissues, oversea materials and bacteria detect the might is Burns for recuperate by produce
immoderate neutrophils and inflammatory cytokines.

The goal of research were to detection of Biofilm product and Effects to antibiotic resistances
bacteria of separate from Burns injury.

Materials and methods:
Collection isolates:
Isolates were collected are 50 isolates from burns from inpatients at the following hospitals

Mosul (Al-Jumhuri Specialized Hospital - Al-Khansa - Al-Salam General Hospital - Baqubaa
General Hospital).
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Table (1) showing the type, number and source of pathogenic bacterial isolates

Bacterial isolation Number of isolates Source of isolates
S.aureus 15 Minor burns
Klebsiellapneumoniae 15 Second degree burns
Escherichia coli 10 Third degree burns
Enterococcusfaecalis 10 Third degree burns

Bacterial diagnosis with Vitiek — 2 System

The various bacterial isolates were identified after purification By Vitiek- 2 System equipped by
Biomerrieux.

Antibiotic Sensitivity Test:

The sensitivities of pathogenic bacteria isolate to 10 different type of Antibiotics was tested.
Disk diffusion it methods was used

Biofilm detection of pathogenic bacteria:

The ability of the isolates of pathogenic bacteria to form a biofilm was tested using the
Microtiter method, according to what was stated in Esmat. (2020), isolates was activate on Brain-
Heart Infusion age and incubate at of 37°C for 24 hours . After that ",

1-3 young, pure colonies is transfer to test tubes contain 5 ml saline solution, a bacterial
suspension and compare grow the standard McFarland tube .

Then 20 microliters of the bacterial suspension was transferred to the microtiter, with 3
replicates for each isolate.

Add, 180 microliters of sterilized “brain -heart infusion broth “with 2% sucrose to each hole.

Add 180 microliters of Brain-Heart Infusion broth + %2 sucrose media without bacteria
suspension in three hole as a control points.

The Microtiter layer were incubate at 37 C /24 hours.
The holes were wash three times with PBS solution, to remove non-adherent cells

200 microliters of 1% crystal violet dye was added after the holes were left to dry at 25°C for
15 minutes.

Measure layer was also for 15m / 25C to fixed pigment to cells. After fixated period end, the
dye was removed by wash it three times with a PBS solution, then the measure layer was left to
dry at 25 C.

Use Ethyl Alcohol at a concenter 95 %, it is added for the first time and then discarded. Then it
is added for the second time and kept to measure the absorbance alcohol a wavelength of 630
Nano meter using an ELISA system . The ration of biofilm formation was calculated compared to
the control point and the results were record according to absorbance of the optical density. O.D.
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Results and discussion

Collection of pathogenic bacterial isolates:

50 isolate of pathogenically bacteria were collected from various clinically Sources, including 50
isolate from burn injuries of various degrees.

Diagnosis of bacterial isolates using the vitek2 device:

Diagnosis with the Vitek -2 system is a complementary step to confirming the results of
biochemical tests due to its accurate diagnosis of the species. The Vitek 2 system provides the
conduct of 64 chemical tests, in addition to examining the sensitivity to antibiotics of the isolate to
be diagnosed, with an incubation time ranging from 5 to 8 hours. ( Irina et al., 2018).

Antibiotic Sensitivity Test:

The sensitivity of 50 isolates of pathogenic bacteria to 10 types of antibiotics was tested, and the
results were determined by describing the bacteria as resistant R, sensitive S, or moderately
resistant 1, by measuring the zone of inhibition and comparing it to the standard diameters of
inhibition mentioned in the CLSI (Humphries and Schuetz, 2019).

The test results showed that most of the isolates of S.aureus bacteria isolated from burns were
more resistant to the following antibiotics: Ceftazidime, Amikacin, and Piperacillin, while whole
isolate was moderately resistant's is B-lactam Antibiotics , including Amoxicillin. Ciprofloxacin,
Tetracycline, Streptomycin, Imipenem, Amikacin, Norfloxacin, and resistances to the Antibiotics
Piperacillin, Cefotaxime,

The resistance of S.aureus bacteria for B-lactams antibiotics is action to their ability to product
B- lactamase enzyme. These enzymes work collapse the B-lactam of the antibiotic (Lok et al.,
2018). Also, the widespread and indiscriminate use of these antibiotics has led to an increase in
the rate of resistance, which leads to the difficulty of treating infections caused by these bacteria
(Li et al., 2015). The reason resistances is these Bacteria to strain of Cephalosporins is due to
changes and reduced affinity of the proteins associated with penicillin (PBPS), which reduces
their entry into the cell (Morcillo et al., 2015; Manju et al., 2019).

As for the results of the antibiotic Ciprofloxacin, they converged with the results of the study,
which indicated a resistance rate is Stph .aureus bacteria isolate of 20%. reason is resistances of
S.aureus Bacteria to aminoglycoside group is due to its possession of enzymes that modify the
aminoglycoside group, as it is encoded for it by a plasmid. Enzymes inhibit a wide range of
antibiotics from this group, including Streptomycin (Ali et al., 2018).

As for the E. faecalis bacteria, all isolates showed resistance to the following antibiotics:
Ciprofloxacin, Tetracycline, Streptomycin, Cefotaxime, Imipenem, Amoxicillin, Ceftazidime,
Piperacillin, Norfloxacin, while the isolates were sensitive to the antibiotic Amikacin, as noted by
Montealegre et al. (2015). There is resistance in E. faecalis bacteria to the above antibiotics.
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Anderson et al. (2016) indicated that many bacterial species of the genus E. faecalis have
developed multiple resistance mechanisms to antibiotics, making them one of the causes of
infections that occur in hospitals.

E. faecalis bacteria have acquired high resistance to most antibiotics, including Streptomycin, as a
result of mutations in their genes, which led to them possessing new genes that are more adapted
and resistant to antibiotics.

The E. coli bacteria isolates were resistant to a number of antibiotics, including Ciprofloxacin,
Ceftazidime, Cefotaxime, Imipenem, Amikacin, Amoxicillin, Piperacillin, and Norfloxacin, while
the isolates were sensitive to Tetracycline and cross-effective to Streptomycin.

Paulshus et al (2019) stated "main caused of high resistances of bacteria is that possess effect
efflux pump that evict, antibiotic abroad of cell membrane and remove it deleterious effect on cell.
Also, one of the causes for the resistances of E.coli bacteria to beta-lactams is the product of beta
—lactamas, which include enzymes Cephalosporinase and Penicillinase, as these enzymes break
down the beta-lactam ring, thus inhibit action of antibiotic pertinence to penicillins and
cephalosporin’s groups. Also, changing the permeability of the outer cell membrane and
possessing efflux pumps enables E.coli bacteria to resist antibiotics " (Nandan et al., 2 019) .

The reasons the resistances of E. coli bacteria to antibiotics to the Quinolone group, including the
antibiotic ciprofloxacin, are changing the target site, reducing the permeabilite of outer membrane
of the bacteria , in addition to possessing Efflux pumps (Mdul et al., 2018) and inhibiting DNA
synthesis by inhibiting the enzyme DNA gyrase. (Tule et al., 2017).

K. pneumonia isolates show resistance to the antibiotics Cefotaxime, Amoxicillin, Ceftazidime,
and Piperacillin, while they show high sensitivity to the antibiotics Norfloxacin, Amikacin,
Imipenem, Streptomycin, Ciprofloxacin, and Tetracycline.

The reason for the resistance of K. pneumoniae isolates to the antibiotic Cefotaxime is due in the
permeability barrier, as the outer membranes of the bacteria contains protein channels called
purin that work to prevent the entry of antibiotics into the bacterial cell (Catia et al., 2019).

K. pneumonia also possesses -lactamase enzymes that can resist many antibiotics (Khaertynov et
al., 2018) as well as resistance genes to tetracycline and macrolides (Ferreira et al., 2018).

The indiscriminate use of antibiotics is considered one of the most important reasons for the
increase in resistance and spread of bacteria among various other species (EUCAST, 2019).
Environments in which antibiotics are abundant are " the efflorescence of manifold and resistant
strains, and this is spotted in hospital environments , where this process provide selective
compression that leads to removal of sensitive strains and the survival and proliferation of
resistant strains (Ali et al., 2015). Also, the incorrect diagnosis of the cause the disease leads
to the emergence of resistance to the antibiotic and thus the recovery period is delayed. This
indicates the importance of preliminary diagnosis of the bacteria causing the infection and
knowing the nature of its sensitivity to antibiotics before starting treatment (Ali et al., 2018)".
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Table (2) Susceptibility of pathogenic isolates to antibiotics

I
S CTX IPM AX AK CAZ PRL NOR
S.aureus S S S R S I S R R S
S.aureus R R R R R I R R R R
E.faecalis R I S R R R S R R R
E.faecalis R R R R S R S R R R
E.faecalis S R R R S S I R S S
E.coli S I I R I R S R R R
E.coli R S R R R R R R R R
E.coli R R I R S R S R R R
K.pneumoniae S R S R S R R R R S
K.pneumoniae S R S R S R S R R S
K.pneumoniae S | | R S R S R | S
K.pneumoniae S S | | S R S R R S

R: Resistant  S: Sensitive I: Medium

Biofilm detection of pathogenic bacteria:

Biofilm formation was quantified using the microtiter plate method as reported in Esmat et al.
(2020). Brain heart infusion broth %2 + sucrose was added to the medium inoculated with the
isolates studied in the pits, which were 50 isolates of diagnosed pathogenic bacteria.

The results of the two isolates, E. faecium and K. pneumoniae, showed that they did not form a
biofilm at a rate of 12.5% of the total isolates, while the ability to form a biofilm to a moderate
extent constituted the largest percentage, 75%, and included the isolates "Stph. aureus, Ente.
Faecium, E. coli, and K.pneumoniae".

While the bacterial isolates S.aureus. Isolates from third-degree wounds had a strong ability
to produce biofilm, accounting for 12.5%, as in Table (3).

It was appear from the results obtained from this research that most of the pathogenic bacterial
isolates showed a weak or moderate ability to adhere to the test layer.




Three main factors control whether bacterial adhesion to surfaces is either weakly reversible or
irreversible. They are the non-contributory (physical) force that arises between the bacteria and
the surface, the type of membrane, as well as the bacterial possession of adhesion factors specific
to each type (Reffuveille et al., 2017).

One of the reasons that enabled isolates of Stph. aureus bacteria to have a specific ability to form
a highly cohesive biofilm is their ability to secrete nuclease enzymes that work to decompose
eDNA, which is one of the primary components in building the basic material for the biofilm and
making cells able to bind with... Some of them are (Mohamed et al., 2016).

The results of evaluating biofilm production in E. faecium bacteria showed their ability to form
biofilms through comparison with the negative control. Two isolates had the ability to produce
weakly adherent biofilms, and one isolate did not produce biofilms.

E. faecium is characterized by the formation of biofilms, which makes it highly resistant to
antibiotics, especially in specific environmental conditions, such as its presence in the oral cavity
and urinary tract, as well as on the skin (Jin-xin et al., 2018).

The results of testing E.coli bacterial isolates showed their ability to produce a biofilm, as most of
the isolates had the ability to produce a biofilm, through comparison with the negative control.
The isolates had the ability to produce a weakly adherent biofilm, as shown in Table (3).

The ability of E.coli bacteria to produce biofilm is one of the most important factors in the
virulence of bacteria that grants them resistance to most antibiotics (Tule et al., 2017). When
bacteria are in a liquid environment and the appropriate environmental conditions are not
available, they transform from non-biofilm-producing bacteria to biofilm-producing bacteria that
live on solid surfaces, as the bacteria make changes to suit the new environment, including a
difference in the expression of surface molecules such as receptors on the surface of flagella, and
an increase in Secrete sugary substances that are important in biofilm formation (Alajhar and
Robert, 2018).

As for the results of testing isolates of the K.pneumoniae bacteria on their ability to produce
biofilm, they showed that most of the isolates had the ability to produce biofilm to different
degrees, through comparison with the negative control. Ekaterina et al., 2020).

Three isolates had the ability to produce weakly adherent biofilm, and one isolate was not.
Producing biofilm, as shown in fig (1).

Jin-xin and others (2018) indicated in a study they conducted in China that the activity of
K.pneumoniae bacteria in the formation of biofilms depends on the environmental conditions
surrounding the bacteria, including the presence of antibiotics and disinfectants as a defense
method used by the bacteria. The formation of biofilms by bacteria is linked to bacterial
resistance. For antimicrobial drugs, which increases the chance of the spread of resistance to
antibiotics through the transfer of the genes responsible for it and increased mutation rates in
bacterial cells (Ekaterina et al., 2020).
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Figure (1) showing biofilm formation on a micro titer plate

Table (3) shows the number of biofilm-forming isolates and their percentages

Bacterial Number of Source of Evaluate the percentage %
isolates isolates isolation result
S.aureus 12 Second degree + Medium 18.75
Burns
E. faecium 1 Second degree + Medium 18.75
Burns
E.coli 10 Second degree + Medium 18.75
Burns
K.pneumoniae 13 Second degree + Medium 18.75
Burns
S.aureus 3 Third degree ++Strong 12.5
burns
E. faecium and Non- formation
K.pneumoniae 11 Minor Burns 12.5

Conclusion:

Biofilms purpose resistance to many antimicrobial dealers. The outcomes of biofilm produced on
indwelling scientific gadgets are recurrent, untreatable infections and failure of scientific device. To
conquer continual and recurrent infections, it's far vital to hit upon biofilms of microorganisms,
decide antibiofilm interest of dealers towards biofilm, and decide antibacterial interest of dealers
towards biofilm-embedded microorganism with the best techniques with the aid of using medical
microbiologist and biofilm researcher microbiologist. Identification of genes worried in biofilm
formation and dimension of gene expression because of antibiofilm and antibacterial interest of
dealers may be effective in biofilm studies.
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Abstract:

Alloy manufacturing can be considered very important aspect in the field of materials science.
In this paper, ternary alloys of Aluminum (Al), Copper (Cu) and Zinc (Zn), and Aluminum (Al),
Copper (Cu) and Tin (Sn) are taken into accounts. Both alloys are acquired, partitioned, processed
and evaluated. The raw elements of the Al, Cu, Zn and Sn are firstly collected. Then, the Al, Cu
and Zn are processed by melting and mixing to get the Al-Cu-Zn alloy. Similarly, the Al, Cu and
Sn are melted and mixed too to obtain the Al-Cu-Sn alloy. After that, the alloys are solidification.
Consequently, they are chopped into determined pieces. Subsequently, they are processed by heat
treatment and cooled by air/water. Then, the cropped pieces of the alloys are tested and compared.
The assessing is carried out under the conditions of very high temperature. The mechanical test
(hardness test) is conducted to each alloy as the Hardness Vickers (HV), Hardness Brinell (HB)
and Tensile Strength (TS). Moreover, the testing results for both alloys are compared. It is found
that the highest hardness value is benchmarked for (Zn=2%) and (Sn=2%).
Keywords: Alloys, Materials Science, Aluminum, Copper, Zinc, Tin
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1. Introduction:

Cast alloys are employed in many wide fields such as transportation, electricity, packaging and
aircraft industry (R. Al-Nima & Al-jiboori, 2021)(R. R. O. Al-Nima & Al-jiboori,
2021)(Ambroziak & Solarczyk, 2017). Manufacturing cast alloys require elements preparation.
Then, the prepared elements are combined together, they can be two or more elements of different
mixing ratio. The combined elements can priorly be melted in a furnace and under a high
temperature. So, the produced alloys will have new characteristics of mechanical, optical,
electrical, ... etc. The elements can be Cu, Zn, Sn, Al, Silicon (Si), Manganese (Mn), Magnesium
(Mg) and others (R. Al-Nima & Al-jiboori, 2021)(R. R. O. Al-Nima & Al-jiboori,
2021)(Ambroziak & Solarczyk, 2017). Fig. 1 shows examples of various cast alloys.

Figure 1: Examples of various cast alloys as provided in (R. Al-Nima & Al-jiboori, 2021; Non-
Ferrous Founders’ Society & Copper Development Association, 1994)

Al is very famous element; it is one of the common elements in the earth. Al introduced into many

industries as windows, doors, canes, ..., etc. Al has a silvery color; its melting point is

approximately 660°C. The crystallography of its structure is a Face Center Cubic (FCC) (R. Al-

Nima & Al-jiboori, 2021)(R. R. O. Al-Nima & Al-jiboori, 2021)(Leitner et al., 2017).

Cu element is very famous element too. It is widely used in electric wires because of its fatigue
resistance and a good conductivity. It is of yellow or red color, it has the melting point of
approximately 1080°C (Ahmadein et al., 2021). The crystallography of its structure is the same as
the Al (R. Al-Nima & Al-jiboori, 2021)(R. R. O. Al-Nima & Al-jiboori, 2021)(Han et al., 2019).

Zn element is ranked as the fourth widespread metal in the word, after the Al, Cu and Iron (Fe). It
is also exploited in many alloys with other elements such as alloying brasses, magnesium, bronzes
and aluminum. Furthermore, its oxidation is existed in cosmetic, rubber, chemical, agricultural,
industry and paint (Pola et al., 2020). The melting point of this element is about 419.5°C. It has
the Hexagonal Close-Packed (Hcp) crystallography structure (Venezuela & Dargusch, 2019).

Sn is an element that has possessed silvery-white color. It is soft and pliable. Sn characteristics
resists against corrosion and it is not easily to be oxidized. It melts at about 232°C. It has the
Body-Centered Tetragonal (BCT) crystallography structure (Deffrennes et al., 2022).



The aforementioned elements can be combined to produced different cast alloys as the Al-Cu-Zn
and Al-Cu-Sn. Such cast alloys may significantly improve various fields of industry, agriculture
and commercial. It has been cited that their cast alloys are of great important for the mechanical
properties of compression, hardness, tension and corrosion (Venezuela & Dargusch,
2019)(Ahmed et al., 2023). So, the aim of this paper is to prepare and evaluate the cast alloys of
Al-Cu-Zn and Al-Cu-Sn. The contributions in this paper can be highlighted as follows:

e Manufacturing Al-Cu-Zn and Al-Cu-Sn cast alloys from pure elements with altering their
weights percentages.
e Applying different tests of mechanical properties such as hardness and tensile strength.

The sections of this paper are distributed as follows: Section 1 provides the introduction, Section 2
reviews the prior studies, Section 3 explains the theoretical part or methodology, Section 4
discusses the practical results, and Section 5 reveals the conclusion.

2. Related reviews the prior studies:
Different studies were presented in the literature for utilizing the Al-Cu-Zn and Al-Cu-Sn alloys.

In 2007, Kong et al. worked on the alloy powder of Al-12(wt.%), Sn-1(wt.%) and Cu.
Microstructure formation was evaluated. In addition, gas-atomised was concentrated for the
microstructure formation. It was investigated that with reducing the powder size, as raised cooling
rate, the dispersed Sn phase size was reduced too (Kong et al., 2007). In 2010, Bencze et al.
investigated spectrometric determination of the Knudsen effusion mass. Liquid Al-Cu-Sn alloy
was exploited. Mixing thermodynamic data were utilized. So, the Liquid Al-Cu-Sn alloy was
explored by information in the sub-regular model of Redlich-Kister—Muggianu (RKM) and
Knudsen effusion Mass Spectrometry (KEMS). As a result, a good outcome was attained by the
RKM model (Bencze et al., 2010). In 2013, Blanco et al. described the behavior of
electrochemical for a Cu-Zn-Al alloy. Specific weights were studied for the Zn and Al elements
of the alloy. These are as follows: 16(wt.%) was determined for the Zn and 6.5(wt.%) was
provided Al. A martensite was concentrated in borate buffer. It was showed the oxidation of
copper was repressed by the existence of Al and Zn in the composition of alloy. It was also
suggested that a solid state reaction might assign the formation of metallic oxide for the Cu and
Zn oxidation and the discrimination of variant metallic oxides produced in the scan of anodic
potential (Blanco et al., 2013). In 2015, Yan et al. considered a comparison between the
microgravity processing and acoustic levitation. Al-Cu—Sn alloy was utilized as container less
solidification. The liquid immiscible alloy of the AI-5%Cu-65 %Sn was explored. It was
achieved by both free fall conditions and ultrasonic levitation. It was concluded that the structural
growth kinetics and liquid phase separation could be modulated by supervising the alloy cooling
and undercooling rates (Yan et al., 2015). In 2016, Gancarz et al. discovered the influence of Cu
plus an Zn-Al alloy. Thermal properties were taken into account. Furthermore, wettability on the
substrates of Al and Cu was considered. Both the wettability and thermal properties were
evaluated. Significantly low contact angles were achieved on Al pads. Zn-Al-Cu alloys electrical
resistivity was found to be slightly more than that for the eutectic alloy of Zn-Al (Gancarz et al.,
2016). In 2019, Ren et al. studied the influence of Zirconium (Zr) addition. Basic alloy of Al-Sn—
Cu was used. The Zr addition was examined for both properties and microstructure of the alloy.
The microstructure of the Al-0.3Sn-0.3Cu-0.15Zr and AIl-0.3Sn-0.3Cu alloys was evaluated by
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the Transmission Electron Microscopy (TEM), Scanning Electron Microscopy (SEM), Optical
Microscopy (OM) and X-ray diffraction (XRD). In addition, the mechanical properties were also
assessed by the microhardness and tensile strength tests. It was found that the Al-0.3Sn-0.3Cu—
0.15Zr alloy mechanical properties was dramatically developed (Ren et al., 2019). In 2020,
Kasama et al. illustrated reasonable development in elastic moduli. In addition of considering the
Al-Cu-Zn alloy in the case of underlying mechanism. Aging treatments were focused. Multiple
outcomes were observed such as shear and Young modulus were raised, and conductivity of
Electrical was also enlarged (Kasama et al., 2020). In 2022, Ortiz et al. determined powders for
the Al-Zn Alloy of As-Cast. Liquid-Aided sintering of Al-Cu combinations was taken into
accounts. Powder metallurgy was utilized to describe mechanical properties and microstructural
of a AI6Cu5Zn alloy which is noncommercial. Al-Zn powders had the prospective to be mixed
with Cu and Al powders. These were in a constitution of AI6Cu5Zn composite (Ortiz et al., 2022).
In 2023, Xu et al. described the influence of minor Sn addition in terms of initial strengthening.
Besides, microstructural improvement of the alloy Al-Cu-Mg-Ag was investigated. Here, it was
achieved that the small Sn addition decreased the strength properties and age-hardening level of
the alloy. Cluster hardening was discovered to be dramatically decreased by the Sn addition. Also,
the Sn had found to have no obvious effect on the grain structure of the alloy (Xu et al., 2023). In
2024, Tan et al. illustrated performance of evolutional corrosion by supervising grain boundary. A
novel alloy of crossover Al-Cu-Zn-Mg was presented. Optimizing Zn content was carried out. The
enhancement of Precipitates Free Zone (PFZ) and Grain Boundary Precipitates (GBPs) widths
varies the Stress Corrosion Cracking (SCC) vulnerability mechanism for various alloys of Zn
contents from hydrogen embrittlement and anodic dissolution to anodic dissolution (Tan et al.,
2024).

From the literature it can be noticed that many work were applied for Al-Cu-Zn, as well as, for
Al-Cu-Sn alloys. However, they are still requiring more investigations. In this paper,
Manufacturing Ternary Alloys of Al-Cu-Zn and Al-Cu-Sn with Appling some of the mechanical
properties.

3. The theoretical part

First of all, family of alloys involves Al element and other elements. So, the families of alloys
consist of many groups, those are: 1xxx - Pure Al (99.00% or greater), 2xxx - Al-Cu Alloys, 3xxx
- Al-Mn Alloys, 4xxx - Al-Si Alloys, 5xxx - Al-Mg Alloys, 6xxx - Al-Mg-Si Alloys, 7xxx - Al-
Zn Alloys, 8xx.x - Al-Sn and 9xxx - Unused series (R. R. O. Al-Nima, 2021). Families of alloys
can show good characteristics such as high strength and weldability. They also may be utilized in
multiple fields such as aerospace, automotive and transportation.

It is worth mentioning that the employed alloys in this work are close to the Al families of 2xxx -
Al-Cu, 7xxx - Al-Zn and 8xx.x - Al-Sn Alloys. manufacturing ternary alloys of Al-Cu-Zn and Al-
Cu-Sn have been considered in this study. That is, the materials are collected first, then, changing
percentages of weights are carried out for each element during alloys mixing. Subsequently, casts
are created and considerably chopped. Consequently, tests are applied for hardness and tensile
strength. The outcomes are finally recorded. Fig. 2 shows the general block diagram of these
extensive processes.

To illustrate, the work here consists of multiple steps. Firstly, collecting the materials of Al, Cu,
Zn and Sn in their two categories: pure Al-Cu-Zn and pure Al-Cu-Sn. The pure Al, Cu, Zn and Sn
have been purchased as Al saturation of 98%, Cu saturation of 99%, Zn saturation of 99% and Sn
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saturation of 99%. Secondly, grouping both the pure Al-Cu-Zn and pure Al-Cu-Sn into two
groups, where each group is separately processed. Thirdly, changing percentages of weights are
applied for the Al-Cu-Zn and pure Al-Cu-Sn. Table 1 shows the prepared weights and ratios for
the pure Al-Cu-Zn. Whereas, Table 2 provides the employed weights and ratios for the pure Al-
Cu-Sn.

Colbecting hteriyls

{

y

Tore Al Cuand 5o Elenents Ture AL Coaml Fn Elements

Changing Percentages of Weights

Creating Casts

\

Chupping

A

Rario Aof Length Diameter = |

Heat Treating then Quenching

A

Testing Hardness

Testing Tenstle strength

Recording Cutcomes

Figure 2: The general block diagram of the applied extensive processes
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Table 1: The employed weights and ratios for the pure Al, Cu and Zn

Index  Al(gm) cu “n Al(%) [Fu(%) [n (%)
(gm)  |(gm)
Al 18 2 0 90 10 0
A2 18 1.6 0.4 90 8 2
A3 18 1.2 0.8 90 6 4
A4 18 0.8 1.2 90 4 6
A5 18 0.4 1.6 90 2 8
A6 18 0 2 90 0 10

Table 2: The employed weights and ratios for the pure Al, Cu and Sn

Index  Al(gm) cu o Al(%) [u(%) in (%)
(gm)  |(gm)
Bl 18 2 0 90 10 0
B2 18 1.6 0.4 90 8 2
B3 18 1.2 0.8 90 6 4
B4 18 0.8 1.2 90 4 6
B5 18 0.4 1.6 90 2 8
B6 18 0 2 90 0 10

Fourthly, establishing multiple cast alloys between the Al, Cu, Zn and Sn according to the
exploited weight ratios that are given in Tables 1 and 2. Each cast alloy has been prepared by
applying very high temperature to melt the Al Cu, Zn and Sn. With more illustration, the Cu has
been melted under the high temperature in a gas furnace, then, the Al has been added and mixed
to the Cu in the same gas furnace, then, the Zn has been added and mixed to the Cu-Al in the same
gas furnace once. then, the Sn has been added and mixed to the Cu-Al in the same gas furnace
once too. So, both are melted and carefully mixed together until being homogenous where a cast
alloy of Al-Cu-Zn and Al-Cu-Sn is finally established. These processes have been repeated many
times where different cast alloys of Al-Cu-Zn and Al-Cu-Sn are acquired. Fifthly, acquired cast
alloys are chopped. Sixthly, a cutting ratio (R) is considered by rubbing each cast alloy, where: R
is defined as length divided by diameter. In this study, the cutting ratio is taken as R = 1.
Seventhly, the cast alloys are treated by heating in an electric furnace with the temperature of
400°C for 1 hour, then, they are quenched by air/water. Furthermore, standard quenching also
considered here, it refers to normal environment effects for solidifications and cooling (without
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any conditional effect and heat treatment). Eighthly, the measurements of hardness are applied.
Hardness measurement method of Vickers Hardness (HV) is utilized according to the following
equation (Callister & Rethwisch, 2007):

2Psin(g) P
HVy = S 1.854 07— 1)

where: HVy is the HV measurement for N number, P is the load in (Kg), §=136°, sin (2):0.927
and D2, is the squared average between the length and width of pressured diamond head (R.
Al-Nima & Al-jiboori, 2021).

Furthermore, additional hardness measurements are computed. These are the Hardness Brunel
(HB) and Tensile Strength (TS). HB measurement has been collected from the Hardness
Conversion Table (HCT) (Callister Jr & Rethwisch, 2020)(Astm, 2007). TS measurement can
simply be calculated as follows (Callister Jr & Rethwisch, 2020):

where: TSy is the TS measurement for N number and HB), is the H.B measurement for N number
(R. Al-Nima & Al-jiboori, 2021).

Finally, outcomes of the employed measurements for established cast alloys are recorded and
compared.

4. Practical Part with Discussions:

First of all, multiple pure Al-Cu-Zn and pure Al-Cu-Sn cast alloys have been established. In each
alloy a Cu was firstly putted in a pot and melted under a very high temperature (greater than
1100°C) by using a gas furnace, where the Cu was mixed by using a rod of Carbon (C) in order to
get homogenous liquid. Secondly, the Al element has been added to the same pot of melted Cu,
they all putted in the same gas furnace again. The Al was mixed by using the rod of C and it was
gradually melted. Thirdly, the Zn element was added to the melted Al-Cu in the pot and quickly
mixed by using the rod of C too. The reason of quickly mixing here is that the Zn melts faster than
other elements, it has a low melting point. Fourthly, the mixed liquid of Al-Cu-Zn was spilled into
a mold of steel and concreted, which is specifically designed for forming the alloy. Similar
processes have been repeated again but this time for the Al-Cu-Sn. Moreover, all processes have
been repeated many times for 12 samples, 6 samples for each of the Al-Cu-Zn and Al-Cu-Sn. The
prepared Weights(l and ratios for the pure Al-Cu-Zn are given in Table 3. Whilst, the prepared
weights and ratios for the pure Al-Cu-Sn are given in Table 4.

Table 3: The prepared weights and ratios for the pure Al-Cu-Zn

ndex (wtoe) [heleamm) Vit ivikgimm)
Al 0 82 72.070 56.944
A2 2 167.347 67.769 46.125
A3 4 72.070 56.944 53.908

@ Weight Percentage (wt%) can be converted to Atomic weight Percentage (At%).
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A4 6 76.795 72.070 67.769

A5 8 76.795 75.814 73.906

A6 10 63.840 51.108 46.125

Table 4: The prepared weights and ratios for the pure Al-Cu-Sn

dex  (wtog) B ViKY (kegimm)
Bl 0 84.231 46.125 43.902
B2 2 152.479 67.769 56.944
B3 4 94.133 76.795 72.070
B4 6 78.816 56.944 51.108
B5 8 53.908 29.520 23.533
B6 10 56.944 41.838 39.913

The established cast alloys for the two groups of pure Al-Cu-Zn and pure Al-Cu-Sn have been
chopped with a Rubbing (R) of approximately equals to 1, where: R is defined as length divided
by diameter.

Hence, the hardness has been measured for all the established cast alloys. More specifically, the
hardness measurements of HV, HB and TS have been applied. For evaluating the HV, a
WOLPERT device of type (V-Testor 2) with P=1Kg and Equation (1) have been exploited. For
assessing the HB, the HCT (Callister Jr & Rethwisch, 2020) has been utilized. For computing the
TS, Equation (2) has been employed. Tables 3 and 4 show the details and measurements of the
pure Al-Cu-Zn and pure Al-Cu-Sn cast alloys, respectively. Fig. 3 demonstrates the relationships
between the HV measurements and Zn ratios for standard, air and water quenching. Fig. 4
demonstrates the relationships between the HV measurements and Sn ratios also for standard, air
and water quenching.

It can be seen that six main points have been assigned in this work. These are for the Al ratio of
90% and Cu+Zn ratios between [10% to 0%]. Likewise, the Al ratio is fixed to 90% and Cu+Sn
ratios are considered between [10% to 0%)].

From figures 3 and 4, interesting achievements can be observed. The measured HV values for the
pure Al-Cu-Zn and the pure Al-Cu-Sn groups of cast alloys can be found fluctuated. Water
guenching has obtained slightly lower values than the air for the both alloys. Noticeably, standard
quenching has shown further higher values (at the beginning), then, near values to both air and
water values for the both alloys too. The reasons for such achievements can be discussed as
follows:

e The standard, which considers normal environment effects for solidifications and cooling
with no heating treatments, has attained the higher hardness value of 2% in each group of the cast
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alloys. This value has been dramatically reduced, then, gradually decreased. Such observations are
due to the effects of adding the additional element of Zn or Sn to their cast alloys.

e The standard has recorded higher values than other quenching of water and air. This is
because it does not be influenced by heating treatments, in addition to that the temperature is
reduced normally from very high to low degrees.

e Both water and air quenching have reported slight and almost consistent performances. The
reasons of this is using heat treatments and the effects of additional element (Zn or Sn).

e The air quenching provides slightly higher values of hardness than the water quenching. The
reason for the high hardness values of hardened cast alloys by air is due to the created structure
with slow air cooling, which is inverse to water cooling where the cooling is fast.

It is worth mentioning that the values of HB and TS measurements are consistently obtain the
similar achievements of the HV values as have been confirmed in tables 5,6,7 and 8.

The main difference between the performances of pure Al-Cu-Zn group and pure Al-Cu-Sn group
of cast alloys is that the HV, HB and TS evaluations have different values. This is reasonable as
the performances of pure Al-Cu-Zn group and pure Al-Cu-Sn group are affected by the different
properties of their additional elements (Zn or Sn).
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Figure 3: The relationship between HV measurements and Zn ratios (100-[Al+Cu] weights)
for the pure Al-Cu-Zn cast alloys and standard, air and water quenching
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Figure 4: The relationship between HV measurements and Sn ratios (100-[Al+Cu] weights)
for the pure Al-Cu-Sn cast alloys and standard, air and water quenching

Table 5: The prepared weights and ratios of the pure Al-Cu-Zn for HB

hdex  In (wto) B (Standard) | HB (Air) HB (Water)
(Kg/mm2) (Kg/mm2) (Kg/mm2)
Al 0 77.9 68.468 54.097
A2 2 158.98 64.380 43.819
A3 4 68.467 54.097 51.213
A4 6 72.955 68.467 64.380
A5 8 72.955 72.023 70.211
A6 10 60.649 48.553 43.819

Table 6: The prepared weights and ratios of the pure Al-Cu-Zn for TS

S (Standard) | TS (Air) TS (Water)
ndex [n (wt%o)
(Mpa) (Mpa) (Mpa)
Al 0 268.755 236.210 186.635
A2 2 548.480 222.112 151.175
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A3 4 236.210 186.635 176.683
A4 6 251.696 236.210 222.112
A5 8 251.696 248.479 242.228
A6 10 209.238 167.507 151.175

Table 7: The prepared weights and ratios of the pure Al-Cu-Sn for HB

hdex | (wto6) B (Standard) | HB (Air) HB (Water)
(Kg/mm2) (Kg/mm2) (Kg/mm2)
Bl 0 80.020 43.819 41.707
B2 2 144.855 64.380 54.097
B3 4 89.426 72.955 68.467
B4 6 74.875 54.097 48.553
B5 8 51.213 28.044 22.357
B6 10 54.097 39.745 37.918

Table 8: The prepared weights and ratios of the pure Al-Cu-Sn for TS

ndex  |n (wto) S (Standard) | TS (Air) TS (Water)
(Mpa) (Mpa) (Mpa)
Bl 0 276.068 151.175 143.890
B2 2 499.751 222.112 186.635
B3 4 308.520 251.696 236.210
B4 6 258.319 186.635 167.507
B5 8 176.683 96.752 77.130
B6 10 186.635 137.120 130.816

5. Conclusion:

This paper offered manufacturing ternary alloys of Al-Cu-Zn and AI-Cu-Sn. In addition of
applying hardness and tensile strength tests. The work here was designed as follows: collecting
the Al, Cu, Zn and Sn materials, grouping them into pure Al-Cu-Zn and pure Al-Cu-Sn, changing
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percentages of mixed Cu, Zn or Sn weights, establishing multiple pure Al-Cu-Zn and pure Al-Cu-
Sn cast alloys, chopping the cast alloys, applying effective measurements (HV, HB and TS), and
extensively discussing and comparing the essential outcomes.

Interesting observation have been achieved in this study. The HV, HB and ST yielded fluctuated
values of evaluations. The standard quenching has obtained higher hardness value of 2% in each
group of the cast alloys. It also has reported higher values than other quenching of water and air.
The water and air quenching have provided almost close performances in each group. The water
quenching reveals slightly lower values than the air quenching. In addition, the main
performances difference between the pure Al-Cu-Sn group and pure Al-Cu-Zn group is that their
HV, HB and TS evaluations have provided various values. For all outcomes, it is obvious that
there are noteworthy influences of any additional element (Zn or Sn) to the cast alloys accordingly
to its properties.
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Abstract

Aim of current research is to know role of agricultural extension on agricultural development from
perspective of agricultural guides in Nineveh governorate in general, and on each item of research.
To find correlation between role of agricultural guidance in realizing agricultural development from
perspective of agricultural extension and the following independent variables (academic
achievement, specialization). Research’s society was (418) active agricultural guides in Nineveh
governorate. Out of this society, a simple random sample of (168) personnel were chosen,
representing (40%) and (30) were excluded after finding stability of research. Two parts survey was
made to collect data: first part included independent variables of respondents. Second: (30) items
scale of role of agricultural guidance on agricultural development from perspective of agricultural
guides. Survey passed a panel of experts in agricultural guidance and rural development to verify its
surface and content reliability. Stability was found using Alpha-Kronbach formula scoring (0.88).

Results showed that role of agricultural guidance from perspective of agricultural guides in Nineveh
governorate is moderate tends to ascend. Results also showed positive moral correlation between
role of agricultural guidance in agricultural development from perspective of agricultural guides and
the following independent variables (academic achievement, specialization). However, no morally
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significant correlation was found between dependent variables and the following independent
variables (age, years spent as an agricultural guide, participation in training course).

Introduction and Problem of research

World seeks an integrated agricultural development by following numerous means and methods
such as using modern agricultural methods and techniques, an important element in agricultural
development focuses on perfect use of cultivated area to increase productivity (Samir 2018); (Al-
Hashimi 2005). Agricultural development is an important way to preserve and expand cultivated
Area , preserve water resources, develop and support agriculture academically and technically to
achieve self-sufficiency (Baligh, 2004). Agricultural development aims at enhancing well-being of
farmers in rural areas via increasing available cultivated (A-Akaf, 2014). Thus it’s the duty of
governments of developing countries in particular to fully support agricultural sector, solve relative
problems due to obstacles of agricultural development on one hand and poor administrative,
financial technical technological and information potentials of agricultural sector on the other hand
(Ali, 2012). Agricultural development is the grale of guidance facilities, the outcome of activities of
these bodies. The aim of these facilities is to qualify human element, raise its capacity and ensure
participation in their guidance programs (Keshta, 2012).

Agricultural development is managing, preserving natural resources, steer technical foundation,
change in a way guarantee meeting the needs of now and upcoming generations continually (Bashar
,2003).

For agricultural development to happen and realize its aims, all related parties (inhabitants and
facilities) must participate in its plans and programs. One of these parties is agricultural guidance
which provides agricultural activities and pedagogical services for farmers to make desired
behavioural changes in their knowledge, skills and trends to enable farmers to participate in
development processes. Agricultural guidance is a pedagogical process of a central job affecting all
other aspects of rural society. Importance of agricultural guidance lies in developing rural life. It’s
starting line to solve rural problems. The most important aim of agricultural guidance is to increase
agricultural production, improve quality, and raise well-being of rural families. Agricultural
development can’t happen without the link between agricultural research centers and farmers (Aziz,
2017). Thus one realizes role of agricultural guidance in enhancing agricultural development wheel.
This agricultural guide transfers agricultural information and ideas to farmers and encourages
farmers to apply them (Al-Karrot, 2019). Agricultural guidance is the link between farmers and
agricultural researches centers, give farmers modern agricultural knowledge and take their problems
to these centers to look for appropriate solutions (Al-Farkari, 2019); (Al-Zubaidi, 2018).

In Iraq in general and Nineveh governorate in particular , the reason behind weak agricultural
development may be the result of obstacles facing plans of economical development in the past
until nowadays, that caused production disorders from weak economical systems, vague agricultural
policy , not to forget to mention external factors and its related challenges. Success of agricultural
development processes depends on solving these problems (Nafi, 2015). Considering all the above
mentioned, researchers decided to do this research to know agricultural development in Nineveh
and the role played in success of agricultural development. Thus the researchers put the following
questions:

- What is the role of agricultural guidance on agricultural development from the perspective of
agricultural guides in Nineveh governorate in general?
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- What is the correlation between role of agricultural guidance in agricultural development from
perspective of agricultural guides with a number of personal, social, economical and communicative
variables. The answer to these questions is what the current research is all about.

Aims of Research

1- Know role of agricultural guidance in agricultural development from perspective of
agricultural guides in Nineveh governorate in general.

2- Know role of agricultural guidance from perspective of agricultural extension
measured through every item in research.

3- Know correlation between role of agricultural guidance in agricultural development
from perspective of agricultural guides and independent variables (age, academic
achievement, specialization, years spent in agricultural extension, participation in
training courses).

Materials and Methods
1-Area:

Research took place in Nineveh Governorate, one of most important governorates agriculturally with
huge areas of cultivated lands with numerous agricultural branches and divisions with a lot of staff.

2- Society and sample:

Society was all (418) active agricultural guides. A random simple sample was chosen scoring (168)
representing (40%) and excluded (30) persons participated in stability test.

3- Design tool (questionnaire):

A Two - parts survey was used to collect data. First part included all independent variables of
researchers (age, academic achievement, specialization, years spent in this job, participation in
training courses) second (30) items representing role of agricultural guidance in agricultural
development from perspective of agricultural guides:

4- Measuring variables:
A- Independent variables:
Age: Measured in years.

- Academic achievement: Measured via: agricultural secondary school graduate (1) agricultural
institution graduate (2) university graduate (3) postgraduate (4).

- Specialty: Measured as follows: specialist (2), non-specialist (1).

- Years spent in this job: measured via period of working as an agricultural guide in years.
- Participation in training courses: measured: trained (2 points), untrained (1 point).

- Participation in training courses: Measured via: trained (2) untrained (1).

B- Measuring dependent variable: Role of agricultural guidance in agricultural development:
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Measured through (30) items scale talks about role of agricultural guidance in agricultural
development with (5) alternatives: imminently important (5), greatly important (4), moderately
important (3) rarely important (2) unimportant (1). Sum of respondents answers represent role of

agricultural guidance in agricultural development from perspective of agricultural guides.
5- Reliability and stability:

Research tool passed a panel of experts and specialists in agricultural guidance to verify surface and

content reliability
6- Collecting data: The data was collected from the date (April until May, 2024).

Results and discussion

- Know role of agricultural extension in agricultural development from

perspective of agricultural guides in Nineveh governorate in general:

Results showed that highest digit was (150) and the lowest was (30) with a means of (89) digital
units. Respondents were categorized according to their answers into three types as shown in table (1).

Table (1) :Categorizing sample according to importance of agricultural extension in

agricultural development in genera:

Categories Number Percentage%
Low (30-69) 48 28,57
Medium (70-109) 65 38,69
High (110-150) 55 36,74
Total 168 100%

Table (1) shows that medium category (70-109) scored highest (38.69) and low scored lowest
(28.57). Meaning that most respondents think that role of agricultural guidance is moderate tends
to ascend. This may be because respondents realize role of agricultural guidance in agricultural

development.

- Know role of agricultural guidance from perspective of agricultural guides

measured through every item in research:
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Research items were arranged according to average of respondent’s answers as shown

in table (2)
No. Items Arithmetic
Means
1 Extension saves soil from turning into desert 4,70
2 Guidance enhances productivity 4,61
3 Increases farmers realize role of using crops to fertilize soil 4,50
4 Guidance shows benefits of using machines 4,44
5 Helps in fully exploitation of rural natural resources 4,32
6 Deliver modern technologies and agricultural ideas into farmers 4,25
7 Spotify agricultural problems of farmers 4,10
8 Help farmers to use pesticides appropriately 4,00
9 Agricultural guidance preserves soil and warns against soil erosion 3,98
10 Encourage farmers adopt modern ways in cultivation 3,90
11 Increase farmers awareness of using improved seeds 3,88
12 Engage farmers in agricultural guidance programs 3,85
13 Guidance celebrate field day to teach farmers about modern | 3,80
agricultural techniques
14 Make training courses for different agricultural techniques 3,75
15 Agricultural guidance increases farmers belief in results of | 3,66
agricultural centers
16 Agricultural guidance helps farmers to fully use available natural and | 3,50
human resources
17 Agricultural guidance increases farmers awareness of effective farm | 3,44
management
18 Agricultural guidance helps explain plow free cultivation 3,33
19 Find and support farm markets 3,25
20 Helps in setting goals of delivering appropriate agricultural | 3,20
technologies to farmers
21 Helps to magnify results of using this techniques 3,18
22 Activate role of cooperative societies in rural development 3,10
23 Shows importance of biological fertilizers in preserving soil 2,90
24 Encourage farmers to fight pests early 2,80
25 Apply modern methods to recycle domestic wastes in agriculture 2,70
26 Encourage farmers to use covered farming 2,66
27 Provide farmers by new production skills via practice 2,50
28 Organize training courses to utilize underground waters 2,20
29 Lowers costs of agricultural production 2,10
30 Chooses right spots to coordinate and imply guidance plans 1,90

Table (2) shows that first three items (Extension prevents the soil change to desert, guidance
enhances productivity, increases farmers realize role of using crops to fertilize soil). Scored high.
Thiis may be because agricultural guides know role of agricultural guidance in preventing desert,
enhance agricultural production and preserve soil fertility.

Last three items (Organize training courses to utilize underground waters , Lowers costs of

agricultural production, chooses right spots to coordinate and imply guidance plans) meaning that
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respondents lack knowledge about roe of agricultural guidance in choosing spots to apply agricultural

guidance plans, lowering costs and organize training courses for farmers.
- Know correlation between role of agricultural guidance in agricultural
development from perspective of agricultural guides and independent variables
(age, academic achievement, specialization, years spent in this job, participation
in training courses).

1- Age:

Results showed that eldest respondents into the following three types shown in table

(3).

Table (3): categorizing respondents according to their age and its relation to their

perspective about role of agricultural guidance in agricultural development.

Categories Number | Percentage% | Simple Pearson P-Value
(years) conjunction factor (r)

Low (27-36) 43 25,57

Medium (37-46) | 75 44.65 0,037 0.541
High (47-56) 50 29,78

Total 168 100

Table (3) shows that medium category (37-46) scored highest percentage (44.65) and low category
scored (25.57). Results showed no correlation between role of agricultural guidance and age. Simple
Pearson conjunction factor scored (0,037) it is not significant. Meaning that agricultural extension
opinion is irrelevant to his age, rather it may be relevant to other factors like expertise.

2- Academic achievement:
Respondents were categorized according to their academic achievement into 3 types shown in table

(4)

Table (4): categorizing researchers according to academic achievement and its relation to their

opinion about role of agricultural guidance n agricultural development

Categories (years) Number | Percentage% | Spearman rank P-Value

conjunction factor

(rs)

Graduate of | 37 22,02

agricultural secondary
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school

Graduate of | 48 28.57 *0.190 0.04
agricultural institution

University graduate 68 40,48

Post graduate 15 8,93

total 168 100

Table (4) shows that highest category was university graduates (40.48) and the lowest was
postgraduates (8.93). Results showed positive moral relation between role of agricultural guidance in
agricultural development and academic achievement. Spearman conjunction factor was (*0.190)
significant at (0.05) level. Thus reject null hypothesis: no morally significant relation is found
between role of agricultural guidance in agricultural development and academic achievement.
Meaning that certificate of employee plays big effective role in knowing role of agricultural guidance

in agricultural development.

3- Specialization:
Table (5): shows categorizing researchers according to specialization and its relation
with role of agricultural guidance

Categories Number | Percentage% | Simple Pearson conjunction | P-Value
factor Spearman rank

conjunction factor (rs)

Specialized 50 29,16

Non 118 70.25 *0.360 0.02
specialized

Total 168 100

Table (5) shows that non-specialized scored high percentage (70.25%). Results show that there is
positive morally significant relation between role of agricultural guidance in agricultural
development and specialization. Pearson simple conjunction factor (*0.360) significant at the level
(0.05). Thus reject null hypothesis: there is no correlation between role of agricultural guidance in
agricultural development and specialization. Meaning that specialization of respondents plays big

role in drawing his information of role of agricultural guidance in agricultural development.

4- Years spent as agricultural guide:
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It was found that highest number of years spent as an agricultural guide was (50) and the least was
(6) with an average of (28) years, respondents were categorized into the following three types shown
in table (6).

Table (6): Categorizing researchers according to years spent as an agricultural guide

Categories (years) | Number | Percentage% | Simple Pearson P- value
conjunction factor (r)

Low (7-21) 30 17,86

Medium (22-36) | 80 47.61 0.087 0.8

High (37-59) 58 34,53

Total 168 100

Table (6) shows that medium category scored highest percentage (47,61) while low category scored
(17,86). Results showed that no morally significant relation between role of agricultural guidance in
agricultural development and years spent as an agricultural guide. Simple Pearson conjunction
factor was (r) (0.087) it is immoral. Meaning that years spent in this job is irrelevant to their opinion
about role of agricultural guidance in agricultural development. Thus accept null hypothesis that
there is no morally significant relation between role of agricultural guidance in agricultural
development. Meaning that researchers’ years as an agricultural guide have nothing to do with his
opinion about role of agricultural guide in agricultural development.

5- Participation in training courses:

Researchers were categorized according to their participation in training courses into the following
types shown in table (7).
Table (7). Categorizing researchers according to their participation in training courses and its

relation to their point of view about role of agricultural guidance in agricultural development.

Categories Number | Percentage% | Spearman rank P- Value

conjunction factor (rs)

Participated 80 47,62

Non- 88 52.38 0.086 0.079
participant

Total 168 100

Table (7) shows that non-participants scored highest percentage (52.38), Meaning that most
researchers aren’t trained on agricultural guidance and development. Results showed no correlation
between role of agricultural guidance in agricultural development and participation in training
courses. Spearman rank conjunction factor (0.086) immoral. Thus accept null hypothesis: there is

no morally significant relation between role of agricultural guidance in agricultural development
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and participation in training courses. Meaning that participation in training courses doesn’t affect

researchers’ opinion about role of agricultural guidance in agricultural development.

Conclusions
1- It is concluded that respondents have full knowledge on role of agricultural guidance in

agricultural development in general.

2- Item that scored high was (guidance saves soil from turning into desert) meaning that researchers
are fully aware of role of agricultural guidance in preventing desert.

3-The following independent variables (academic achievement, specialization) is directly connected

to respondents opinion of role of agricultural guidance in agricultural development in general.
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Abstract

The research aims to identify the role of social networking sites in the development of rural

women's knowledge in the field of Home Economics in general, arrange each of the areas of the role
of social networking sites in the development of rural women's knowledge in the field of Home
Economics and arrange them according to their priorities represented by the following (nutrition,
motherhood and childhood, public health, agricultural production, microenterprise management,
utilitarian motives, In the field of environmental pollution), ranking the most important social
networking sites for the development of rural women's knowledge according to their priorities |,
finding the moral correlation between the role of social networking sites in the development of rural
women's knowledge in the field of Home Economics and the independent variables represented by
the following (age , educational level , marital status , number of family members, interaction with
social networking sites, gratifications achieved from rural women's use of social networking sites),
and identifying the most important problems facing rural women when using social networking sites .

155


mailto:luma_adress@uomosul.edu.i
mailto:luma_adress@uomosul.edu.i

For the purpose of obtaining data for the research, a questionnaire form consisting of three parts was
adopted : the first part related to the personal information of the respondents, the second part included
a scale to measure the role of social networking sites in the development of rural women's knowledge
in the field of Home Economics consisting of seven areas : the first (nutrition ) consisting of (7)
paragraphs, the field of motherhood and childhood consisting of (5) paragraphs, the field of Public
Health consisting of (5) paragraphs, the field of agricultural production (plant, animal ) consisting of
(10) paragraphs, and the field of small projects consist of (5) areas, the field of utilitarian motives
consists of (5) areas, and the field of environmental pollution consists of (7) paragraphs . Five social
media platforms have been adopted (Facebook, YouTube, Telegram, Instagram, and Twitter ) . The
third part is the problems faced by rural women when they use social networking sites, which
included a number of paragraphs amounting to (10) paragraphs. After confirming the apparent
truthfulness of the form, the stability was measured by the alpha — cronbach method and the stability
coefficient was ( 0,91 ) . The research included 350 rural women in Nimrud region, where a simple
random sample was taken of them ( 20%) and 70 (70). The results showed that the role of social
networking sites on the development of rural women's knowledge in the field of Home Economics
was average tends to rise, and the field of agricultural production (animal, vegetable) ranked first for
the importance of this field for rural women among many areas of home economics, as for social
networking sites, they all have a role in the development of rural women's knowledge in the fields of
home economics, the results also showed the absence of a significant correlation between the role of
social networking sites in the development of rural women's knowledge in the field of Home
Economics and variables (age, marital status, number of family members) . While the results showed
a significant correlation at the level of 0.05)) between the role of social networking sites in the
development of rural women's knowledge in the field of Home Economics and variables (educational
level, rural women's work, interaction with social networking sites), one of the most important
recommendations is the need to support rural women and train them on how to use social networking
sites to develop their knowledge about the fields of Home Economics

Introduction

The second half of the twentieth century witnessed an important qualitative development in
the field of communication technology and its unprecedented potential, which led to natural changes
between individuals and groups worldwide (antab and Ahmed, 2022, P .135). Social networking sites
such as Facebook, YouTube, Telegram, Instagram, Twitter and others are the most widely used
means of communication among members of society because of their characteristics and advantages,
which has caused a qualitative leap in society and among all classes and different categories (Ahmed,
2021, P .943). Social networking sites are recognized as important sites and applications to facilitate
the process of communication between people around the world through interaction through
publications, conversations, voice or video calls (bayumi, 2018) . These sites can be used for social
development purposes, such as interaction between friends, family members and others wherever
they are (Abboud, 2017) . Rural women make up a quarter of the world's population and play a
crucial role in improving rural livelihoods and strengthening rural communities, where they have
formed a set of jurisprudence by performing many tasks to meet the challenges they face through
their effective contribution in the field of Agriculture, Rural Development, Food, Nutrition and
poverty reduction (Abu Al-Ula, 2013). Rural women are considered a social organization based on
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basic economic, social, health and value components, which is a necessity for the permanence of
social existence (al-Sayed, 2016) . The development of rural women in the field of home economics
is one of the most important issues that has occupied a great place at the present time, as many civil
society organizations have sought to develop this field, and the state is also seeking to activate the
status of women and enhance their role in society and participate in the development process in
general and Home Economics in particular (Sharaf, 2021, P .151).Women make up almost half of the
workforce in any society, and they are also a participant in social issues, either directly in person or
indirectly through their family members (Yakut, 2018) . The use of social networking sites by women
in Irag is an integral part of the social communicative reality at the present time, which made it
necessary to use them to raise awareness and develop women's knowledge about their importance in
household chores (Al-Suwaidi, 2014, p .20).

The problem

Rural women are the cornerstone and the main fulcrum on which most rural families rely in

the development of family economics and improving income by engaging in activities, especially
home economics (Rayhan, 2018, P .8). Social media is responsible for the issue of women's
economic and social empowerment, as it forms a large part in our lives, as well as the importance of
developing their knowledge and skills towards home economics, which enhances their role in taking
advantage of the resources and possibilities available to develop their knowledge in the field of Home
Economics (Abdul Aal, 2016) . Since ancient times, rural women have benefited from wild herbs and
used them as food and medicine, and then they innovated agriculture and raising poultry and animals
for the family's needs of meat, eggs and milk .... This did not prevent them from playing other roles
in various societies, from urban, local, rural, and their role in sustainable development (Alili and
Zahra, 2022, P.17).Despite the status of rural women in enriching the home economy, however, they
suffer from obstacles and challenges that have made them an Associated source to fulfill their
responsibility, as well as suffer from Great negligence on how to take advantage of social networking
sites to develop their performance and develop their knowledge in order to increase the efficiency of
using those sites, especially in the field of Home Economics . Therefore, based on the above and
within the framework of the importance of social networking sites in addressing many issues specific
to rural women, it seems important to identify the role of social networking sites for women's issues,
especially about the development of their knowledge and growing interests, the extent of their
empowerment and the extent to which this reflects on the performance of their roles in various fields
of Home Economics . It is necessary to pay attention and focus on these sites and take seriously all
the things that should be provided to women, their education, training and follow-up on an ongoing
basis in order to realize the importance of these sites for her, her family and society .

Research objectives

1) Identify the role of social networking sites in the development of rural women's knowledge in the
field of Home Economics in general .

2) ranking each of the areas of the role of social networking sites in the development of rural

women's knowledge in the field of Home Economics and ranking them according to their priorities

represented by the following ( nutrition , motherhood and childhood , public health , agricultural

production , management of small enterprises , the field of utilitarian motives, environmental
pollution .
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3) arrange each paragraph of each area of the role of social networking sites in the development of
rural women's knowledge in the field of home economics according to their priorities .

4) to find the moral correlation between the role of social networking sites in the development of
rural women's knowledge in the field of Home Economics and the independent variables represented
by the following (age , educational level , marital status , number of family members , interaction
with social networking sites , gratifications achieved from the use of social networking sites by rural
women.

5) Identify the most important problems facing rural women when using social networking sites.

Materials and methods of research

The research included rural women in the Nimrud area, of whom there were ( 350) respondents,
where a simple random sample was taken of them by ( 20%) and ( 70). For the purpose of data
collection, a questionnaire questionnaire was prepared consisting of three parts : the first part related
to the personal information of the respondents, the second part included a scale to measure the role of
social networking sites in the development of rural women's knowledge in the field of Home
Economics consisting of seven areas : the first (nutrition ) consisting of (7) paragraphs, the field of
motherhood and childhood consisting of (5) paragraphs, the field of Public Health consisting of (5)
paragraphs, the field of agricultural production (plant, animal ) consisting of (10) paragraphs, and the
field of microenterprise management it consists of (5) areas, the field of utilitarian motives consists
of (5) areas, and the field of environmental pollution consists of (7) paragraphs . Five social media
outlets were adopted (Facebook, YouTube, Telegram, Instagram, and Twitter), while the third part is
the problems rural women face when using social networking sites, which included a number of
paragraphs that reached (10) paragraphs . These paragraphs were prepared after reviewing the
literature and previous studies related to the subject , and after completing the form in its initial form,
it was presented to a group of experts to confirm the apparent honesty and truthfulness of the content
of the questionnaire paragraphs, and for the validity of the paragraphs, a sample consisting of (20)
was taken for the stability sample excluded from the original community .the alpha-cronbach method
was used in finding the stability of the scale. The stability value was (0,91), which is a very good
value for the stability of the scale . The answer alternatives were developed regarding the role of
social networking sites in the development of women's knowledge is a triple represented by (large,
medium, small), where numerical values were given to these alternatives (1, 2, 3), respectively . As
for the third part of the problems that women face when using social networking sites, it is a triple
represented by (yes, to some extent, no), and she was given numerical values for these alternatives (1,
2, 3), respectively . The most important statistical methods used in the research are repetitions,
percentages, percentage weight, Spearman-Brown correlation coefficient and Pearson correlation
coefficient and were analyzed using the spss program -

Results and discussion

First: to identify the role of social networking sites in the development of rural women's knowledge
in the field of Home Economics in general.
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The results showed that the highest numerical value obtained by the researchers expressing the role
of social networking sites in the development of rural women's knowledge is (563), and the lowest
numerical value is (489), and the range and length of the category were used, as shown in Table No.1

Table (1) shows the role of social networking sites in the development of rural
women's knowledge in the field of Home Economics in Nimrud

The role of social networking number percentage
sites

A little role ( 489 -513) 16 21,333

Average role (514 — 538) 32 42,666

Senior roles(539 and over) 27 36

Total 75 99,999

The results in Table (1) indicate that the role of social networking sites in the development of rural
women's knowledge was average and tended to rise, due to the fact that the large number of works
carried out by rural women in the field of home economics needs additional information and
experience to develop their knowledge in the work they do, as well as that social networking sites
suit many educational levels of rural women because they contain several easy and clear programs
that can benefit as many followers as possible .

Second: ranking each of the areas of the role of social networking sites in the development of rural
women's knowledge in the field of Home Economics and ranking them according to their priorities
represented by the following ( nutrition , motherhood and childhood , public health , agricultural
production , management of small enterprises , the area of utilitarian motives, environmental
pollution.

To achieve this goal, the arithmetic mean and percentage weight of each field of research were used
and arranged according to their priorities, as shown in Table No. (2).

Table (2) the relative importance of each field of research and their ranking according
to their priorities

T field arithmetic mean rank

1 feeding charges 165.239 2

2 the field of motherhood and childhood 118.169 6

3 field of Public Health 124.282 4

4| field of agricultural  production 239.324 1
((vegetable, animal

5|the field of small enterprise - 119.07 5
management

6 the field of utilitarian motives 94.366 7

7 the field of environmental pollution 162.507 3

The results in Table (2) indicate that the field of agricultural production (vegetable, animal) ranked
first with an arithmetic average of (239,324), because the field of agricultural production, whether
vegetable or animal, plays an important role in the life of rural women, as well as the most important
things that women try to develop their knowledge in order to secure and meet the needs of her and
her family of food and clothing within their available resources, as well as to help her husband reduce
the daily expenses of her family .While the field of utilitarian motives ranked last with an arithmetic
average of (94.366), the reason for this is that no matter what women's interests are in many aspects,
but they put their utilitarian motives last, they care first By developing her knowledge and experience
in matters that best meet the needs of her family and working to increase her income by doing a lot of
work related to home economics .
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Third: ranking each paragraph of each area of the role of social networking sites in the development
of rural women's knowledge in the field of home economics according to their priorities.

To achieve this goal, the arithmetic mean for each paragraph was extracted from each area of the role
of social networking sites in the development of rural women's knowledge in the field of Home
Economics and arranged according to their priorities as shown in Table No. (3).

Table (3) shows the order of paragraphs for each area of research

.Table (3) shows the arrangement of the paragraphs in each research area

Twitter Instagram Telegram Youtube Facebook Sites T

Fank | Arthmeti | Fank | Anthmeti | Rank |Arthmetic Fank | Anthmeti | Rank | Anthmetic

c mean ¢ mean mean cmean mean eas
Nutnition field :First

4 4846 7 4.644 5 4648 7 4536 6 4338 Meal planning 1

7 4648 1 3.043 7 4310 6 4564 4 4451 How to prepare |2
and cook food

5 4817 2 4086 4 4649 3 4.733 2 4.564 Food 3
preservation
and storage

1 5153 55 4761 6 4423 1 5.099 1 4.620 Jam making 4

2 3.043 4 4.842 2 4 846 2 4902 3 4390 Cheese making | 3

6 4733 3 49002 1 4086 45 4703 3 4507 Pickle industry 6

3 4874 55 4.761 3 4.708 43 4.703 7 4310 Improve 7
nutritional
knowledge

childhood Second: The field of mothethood and

3 4929 25 4619 5 4450 5 4507 4 4676 Pregnancy 1
health care

4 4901 4 4391 1 4788 A 4732 1 3.126 Proper 2
nutrition for
pregnant
Wonen

5 4614 5 4478 3 4732 4 4363 3 4788 child health |3
care

2 4083 25 4619 4 4478 1 4059 2 4957 Treating 4
diseases that
family affect the

1 3014 1 4764 2 4760 3 4392 3 4391 Child nutrition | 3

Third: Public health field

4 4619 2 40957 b 4843 4 3014 3 4845 Health of the |1
housing
environment

1 40803 1 5.042 4 5,008 1 5380 3 4001 Drinking water |2
safety

2 4816 5 4704 3 3126 3 5042 4 4873 How to get rid | 3
of waste

5 4397 3 4030 2 5.154 2 5323 2 4029 Home Pest |4
Control

3 4704 4 4788 1 5155 5 4085 1 5.183 Awareness of |3
first aid
practice

agricultural production (plant, animal Fourth: The field of)

4 4732 1 5,098 6 4849 5 4845 10 4.563 Growing 1
vegetables at
home

3 4788 5 4760 2 4929 10 4732 9 4391 Forage and |2
pasture crops
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5 4.393 7 4.704 10 4676 4 4901 4 4.816 | poultry farming

1 5.008 g 4591 1 4983 1 3070 1 5042 |Animal msbandry ( cows, | 3
(sheep, goats

10 4070 9 4307 g 4760 2 4983 3 4.873 | Animal Feed

9 4422 3 4901 5 4901 9 4.788 2 4.876 | Planting fiit trees 7

g 4478 2 4904 4 4922 73 4816 6 4.704 | Hydroponics g

7 4487 4 4816 7 4845 6 4826 8 4602 |The type of feed suitable | 9
for feeding animals

2 4955 6 4.732 3 4923 75 4816 5 4732 | Howto prepare vegetables

field of small project management Fifth: The

1 4980 1 5.154 1 4916 1 4.763 1 4916 | Guidance services 1

4 4810 4 4.819 2 4911 2 4619 2 4901 | Marketing Services 2

5 4788 2 5.042 5 4.647 4 4394 3 4816 | Small business supplies 3

3 4816 5 4.734 4 4732 3 4307 5 4732 |Take advantage of | 4
local resources available

] 4886 3 4874 3 4739 5 4309 4 4735 |Benefit from small | 3
projects

Sixth: The field of utiitarian motives

5 4235 5 430 i3 4816 3 4873 4 4.335 | shopping 1

4 4263 2 4.363 5 4788 2 4929 5 4422 |Fnding a suitable worker | 2
me for

3 4709 1 4619 1 4901 1 5.183 1 5,008 |Commumnication with | 3
family and relatives

2 5.142 33 43507 335 4816 4 43535 3 4.704 | fun and entertamment 4

1 5.142 33 43507 2 4874 5 4422 2 5042 |Get mformation about | §
important topics in life

Seventh: The field of environmental pollution

6.5 43507 5 4450 4 4732 2 4911 2 4704 |Pollution from pesticide | ]
use

3 4732 3 4.363 3 4792 5 4647 3 43591 |Dispose of  garbage | 2
properly

5 4594 6.5 4.396 35 4.647 3 4766 5 4517 | Howto bury organic waste | 3

4 4631 6.3 4396 35 4.647 6 4363 6 44530 |Utiizing agricultural waste | 4
and converting it into
fertilizer and fodder

6.3 4307 4 4.317 2 4904 4 4732 7 4338 |Removing pollutants and | §
helping insects grow

2 5.008 2 4732 7 4362 7 4478 1 5089 |How to keep soil from | g
pollution

1 5498 1 3.762 1 3.198 1 3.098 4 45362 |How to keep water from | 7
getting polluted

ranked (The results in Table (3) indicate that in the field of nutrition, the paragraph (making jams
first with an arithmetic mean of (4.620) using Facebook, and also ranked first with an arithmetic
mean of (5.099) through YouTube, and ranked first with an arithmetic mean of (5.155) through
e most important things that women need to Twitter. The reason for this is that jam industries are th
develop their knowledge about how to make jams from available materials, how to store them, and
how to store and preserve them from rotting, as well as to learn about the mechanism of meeting their
ing some of them in the local market to increase their income. As for the paragraph needs by market
making pickles), it ranked first with an arithmetic mean of (4.986) by browsing the Telegram )
ral women to develop their website. The reason for this is that pickles of all kinds and types require ru
knowledge of how to make them, package them in appropriate containers, and ways to market them
in the local market to increase their income. As for the paragraph (How to prepare and cook food), it
average of (5.043) by browsing the Instagram website. The reason for ranked first with an arithmetic
this is that rural women must learn to cook all types and varieties of food in order to meet the needs
.of their families.

nutrition for pregnant women) In the field of motherhood and childhood, the paragraph (healthy
ranked first with an arithmetic average of (5.126) through the use of Facebook, and the same
paragraph also ranked first with an arithmetic average of (4.788) through the use of Telegram. The
women need special care and important foods that are necessary for reason for this is that pregnant
pregnant women. Therefore, women must browse a lot of reality in order to develop their knowledge
for the about these foods, how to prepare and eat them, and the appropriate time for each food. As
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paragraph (treating diseases that affect the family), it ranked first with an arithmetic average of
through the use and browsing of YouTube. The reason for this is that treating diseases is very (4.959)
arn, and YouTube publishes full videos about methods important and necessary for rural women to le
of treating many diseases or first aid that they need to avoid the spread of diseases in their families.

The paragraph (child nutrition) ranked first with an arithmetic average of (4.764) through the

tagram website. The reason for this is that child nutrition is a very important and difficult matter at Ins
the same time because each child has a specific diet for each age and there are foods that contain

r nutrition of the child. All of this can only many elements necessary for the development and prope
be known by browsing social networking sites that develop women’s knowledge, skills and

experiences in the field of feeding their child. Here, Instagram plays an important role in this and is

the most published sites about child nutrition from the point of view of the considered one of
researchers.

In the field of public health, the paragraph (awareness of practicing first aid) ranked first with an
ranked first with an arithmetic mean arithmetic mean of (5.183) through the use of Facebook and also
of (5.155) through the use of Telegram. The reason for this is that learning how to practice first aid is
a very important matter that rural women must learn and master, even with simple things and
eed to browse some sites in order to develop their knowledge and increase their capabilities. They n
experience on how to practice first aid. Here, Facebook and Telegram were among the sites that the
water) ranked first female researchers benefited from the most. The paragraph (Safety of drinking
with an arithmetic mean of ( 5.380) through the use of YouTube, and also ranked first with an
arithmetic mean of (5.042) through the use of Instagram, and also ranked first for the same paragraph
ugh the use of Twitter. The reason for this is that recently, with an arithmetic mean of (4.903) thro
many diseases have appeared when drinking polluted water, as well as climate changes that have also
affected the purity of drinking water. Therefore, rural women have decided to develop their
owledge about how to preserve drinking water from pollutants for the longest possible period, and kn
thus this is due to their safety and the safety of their families from diseases resulting from polluted
.6, Instagram, and Twitterdrinking water, so they searched for this using YouTub

cows, | In the field of agricultural production (plant, animal), the paragraph (Animal husbandry
won first place with an arithmetic average of (5.042) through the use of Facebook, ( [ sheep, goats
first place with an arithmetic average of (5.070) through the use of and the same paragraph also won
YouTube, and first place when using Telegram with an arithmetic average of (4.985), and also won
f Twitter, first place for the same paragraph with an arithmetic average of (5.098) through the use o
and the reason for this is that securing the family's food needs is very necessary, and this insurance
depends on the rural woman raising animals in her home or on land close to her home to secure and
ivatives, as well as the possibility of making milk, cream meet her family's needs for milk and its der
and cheese from animal milk and selling them to increase her financial income. Therefore, the
woman needs to browse sites that benefit from them in how to raise animals, how to prepare pens,
feed animals and the appropriate feed for each type of animal, which is beneficial For her and how to
her family, developing her knowledge has become very necessary and important. As for the
tic average of (5.098). The paragraph (growing vegetables at home), it ranked first with an arithme
reason for this is that growing vegetables at home is very important and necessary for every home in
the countryside in order to meet the family's need for vegetables and not need to buy them from the
ops her knowledge about women doing many local industries from some local market. It also devel
types of vegetables, such as making paste and pickles and selling them in the local market. Therefore,
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at home in she needs to acquire a lot of knowledge about food industries and growing vegetables
.sound and good ways

In the field of small project management, the paragraph (guidance services) ranked first with an
arithmetic average of (4.916) through the use of Facebook and also ranked first when using YouTube
f (4.763). It also ranked first when using Telegram with an arithmetic with an arithmetic average o
average of (4.916). The same paragraph also ranked first with an arithmetic average of (5.154)
hmetic through the use of Instagram and also ranked first through the use of Twitter with an arit
average of (4.980). The reason for this is that the importance of providing guidance services to rural
women is the basic criterion through which the delivery of knowledge, skills and experiences
n the field of home economics, as guidance necessary for rural women is determined, especially i
services play an important and tangible role in the development and advancement of rural women’s
reality in order to advance and complete them. Social media sites played a very important role in
e services at a time when there are few agricultural guides who communicate searching for thes
continuously with women and develop their knowledge in Various areas of home economics, as
lives women have used social media to develop their skills and knowledge in all areas of their.

In the field of utilitarian motives, the paragraph (communicating with family and relatives) ranked
first with an arithmetic mean of (5.098) through the use of Facebook and ranked first with an
The same paragraph also ranked first with .arithmetic mean of (5.183) through the use of YouTube
an arithmetic mean of (4.901) through the use of Telegram and also ranked first with an arithmetic
mean of (4.619) through the use of Instagram. The reason for this is that these sites are an important
he respondents to communicate with their families and relatives by looking at each other’s factor for t
conditions. This saves time and effort and does not take from the rural woman’s work and distracts
n about important topics in life), her from her housework. As for the paragraph (obtaining informatio
it ranked first with an arithmetic mean of (5.142) through the use of Twitter. The reason for this is
that rural women need a lot of information and important topics in all areas of life. The respondents
to obtain this information, which provided them with a lot of Answering every relied on Twitter
question or inquiry that comes to their mind.

In the field of environmental pollution, the paragraph (How to protect soil from pollution) received

through the use of Facebook. The reason for this is that rural women (5.089) an arithmetic average of
who are interested in home agriculture need a lot of knowledge and information about how to protect

sing of waste and how to soil from pollution, i.e. how to treat soil from pesticides or methods of dispo
use organic fertilizers suitable for soil. All this information needs a lot of answers, so women used

social media sites to get a sufficient answer. As for the paragraph (How to protect water from

h the use of YouTube, Telegram, Instagram and Twitter by the pollution), it ranked first throug
researchers with an arithmetic average of (5.098), (5.198), (5.762), (5.498) respectively. The reason

elop their for this is that protecting water is one of the important things that rural women need to dev
knowledge about the appropriate ways to protect water from pollution and they need to browse more

than one site to choose the best and easiest ways about the mechanism of protecting water from toxic

pollutants..

tion between the role of social networking sites in developing rural Fourth: Finding the moral correla
women’s knowledge in the field of home economics and the independent variables represented by the
work , following (age, educational level, social status, number of family members, rural women’s
interaction with social networking sites, and satisfactions achieved from rural women’s use of social
networking sites.
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Spearman | Pearson | percentage | number | Variables | T
the age
50.666 38 30-21 | -1
0.191 29,333 22 40-311| -2
20 15 +41 | -3
99.999 75 the total
Educational level
2.667 2 My mom | -1
10.667 8 Read and write | -2
*0.313 22.666 17 Medium | -3
29,333 22 Preparatory | -4
34.666 26 college | -5
0 0 Other mentions | -6
99.9999 75 the total
marital status
42.666 32 married | -1
0.285 14.667 11 widow | -2
30.666 23 Single | -3
12 9 divorced | -4
99.999 75 the total
Number of family members
37,333 28 people (10-5) | -1
0.101 54.666 41 people (16-11) | -2
8 6 | individuals (22-17) | -3
99.9999 75 the total
rural women work
37,333 28 Housewife | -1
29,333 22 |working in | -2

*0.149 agriculture
24 18 both of them | -3
9.333 7 Other mentions | -4
99.999 75 the total
Social media interaction
33,333 25 High | -1
48 36 middle | -2
*0.226 16 12 weak | -3
2.666 2 No reaction | -4
99.9999 75 the total
The satisfactions achieved by rural women using social networking sites
16 12 negative (250-75) | -1
**0.612 57.333 43 | Neutral (426 - 251) | -2
26.666 20 [or  more) 427)| -3

Positive
99.999 75 the total

Significant at 0.05 level ( ** ) Significant at 0.01 level ( *)
The role of social The results in Table (4) indicate that there is no significant correlation between

networking sites in developing rural women's knowledge in the field of home economics and the
variables (age, marital status, number of family members). While the results showed a significant
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at the level of correlation(0.05 he role of social networking sites in developing rural between t (
women's knowledge in the field of home economics and the variables (educational level, rural
women's work, interaction with social networking sites), the reason for this is that the educational
f rural women has a very important role in how to use social networking sites to develop their level o
skills in home economics, as the higher the educational level of rural women, the greater their role
their skills in the fields of home and motivation to browse social networking sites to develop
economics, as for the work of rural women, it has a prominent role in the importance of using social
networking sites to help them develop their knowledge and skills in all areas of home economics to
sufficiency in their basic daily needs, as for -household needs and achieve self help them meet their
interaction with social networking sites, it has a very important and effective role in developing rural
on, the more the required women's knowledge in all areas of home economics, as the more interacti
results are achieved in securing their various household life needs. While the results showed a
between the role of social networking sites in ( 0.01 ) significant correlation at a significance level of
of satisfactions owledge in the field of home economics and the variabledeveloping rural women’s kn
achieved from rural women’s use of social networking sites , the reason for this is that the more rural
the more satisfactions ,women achieve their basic needs and interests in the fields of home economics
achieved from rural women’s use of social networking sites.
Fifth:  Identifying the most important problems facing rural women  when
media sites using social.
To achieve this goal, the arithmetic mean for each paragraph was extracted and arranged according to

its importance and priorities, as shown in Table No. (5

Table (5) shows the ranking of problems facing rural women when using social media
ites according to their prioritiess

Rank [ Arithmetic Problems T
mean
10 .568 3 .Being busy with social media causes me to neglect my homework 1
4 4,784 My frequent use of social media reduces my communication with my family 2
.members
2 4.941 .media weakens my relationship with my husband My use of social 3
1 5.172 .My frequent use of social media will reduce my agricultural practices 4
6 4.625 When I use social media, it negatively affects the quality of my life with my 5
family
5 4.666 .media distracts me from home food production My use of social 6
8 4.509 .My misuse of social media is causing me problems 7
3 4.824 I don't have enough experience using social media 8
7 4,588 .There are a lot of incomprehensible terms on some sites 9
9 4.239 .of social media distracts me from raising children My use 10
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My frequent use of social networking sites will ) The results in Table (5) indicate that the paragraph

of ranked first with an arithmetic mean ( reduce my agricultural practices5.172 The reason for this is .
that the frequent use of social networking sites will weaken many of the practices that women
contribute to, especially in the field of agriculture, because agriculture requires a lot of time to carry
nd the frequent use of sites will waste women’s time inout agricultural operations, a
exploiting it optimally

Conclusions

1- A slight increase in the role of social networking sites in developing rural women’s
ge in the field of home economics. This requires working to increase rural women’s knowled
.motivation to use these sites to develop their skills in all areas of home economics
2- which The field of agricultural production is considered one of the most important fields in
rural women aspire to develop their knowledge and skills using social media sites
3- Regarding social networking sites, they all have a clear role in all areas of research and for
more than one site
4- ocial networking sites in developing The emergence of a relationship and a major role for s
rural women’s knowledge in the field of home economics, women’s educational level, rural women’s
work, how to interact with social networking sites, and the satisfactions achieved from rural women’s
king sitesuse of social networ
5-  There are obstacles to using social networking sites, including the frequent use of these
sites for long periods of time, which will weaken the agricultural practices of rural women,
especially for women for whom agricultural production is the most important work
6-

Recommendations and suggestions

1- The necessity of supporting rural women and training them on how to use social media to
.develop their knowledge in the fields of home economics

2- the harms of excessive use of The necessity of raising awareness among rural women about
social networking sites through various media outlets to show the negative effects of excessive
.use of these sites on their behavior and work in the family and society

3- en on how to use social media and Supporting the role of agricultural guides in urging wom
.the appropriate time to use it in a way that does not affect their family life

4- .Conduct more studies that address the same variables and for another rural area

5- rural area to determine the Conduct studies on other social networking sites in the same
importance of these sites in developing their knowledge in the field of home economics
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Study Summary

This study was conducted on grape cultivation, a prominent agricultural product of the Al-Siyahi
district in the Babylon Governorate. The area has long been known for its distinctive grape farming
and production. The total agricultural land dedicated to this crop covers 61,362 dunams, distributed
across nine scattered districts with varying sizes and yields, as the study revealed. Both natural and
human geographical factors play a significant role in grape production. Among the natural factors,
soil and water characteristics, both physical and chemical, are particularly important. The study also
addresses the main diseases affecting grapes and their treatment methods.

A survey was distributed to 276 farmers to gather accurate and up-to-date field data on grape
production. Laboratory aspects were clearly evident through the results, as water and soil samples
collected from the study area were analyzed in specialized laboratories. The statistical component
was also prominent, with the use of experimental design methods in geographical studies for the first
time. The "Complete Randomized Block Design™ was chosen, in addition to other statistical
techniques such as correlation coefficients to clarify the relationships between the study factors.

Key findings of the study include:

1. Grape cultivation in Iraq dates back to 2700 BC. In addition to its nutritional benefits, grapes have
significant medicinal properties, as highlighted by ancient inscriptions and modern laboratory
analyses.

2. Grapes propagate through two methods: layering or cuttings, with cuttings being more
successful in preserving the grape lineage and quality.
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3. Major natural factors affecting grape production include temperature, dust storms, and solar
radiation.

4, The physical properties of the soil, such as bulk density and porosity, play a significant role in
production levels.

5. The chemical properties of the soil, particularly calcium and magnesium salts, organic matter,
sulfates, and soluble salts, significantly influence production quantity and distribution.

6. Farmers irrigate their grape crops using either traditional methods or modern drip irrigation.
Drip irrigation is increasingly emphasized as it helps prevent soil salinization.

7. Excessive use of pesticides should be avoided as they are long-lasting toxins in the soil,

killing many beneficial insects. Pesticide spraying should be done using modern methods to prevent
overuse.
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Abstract

The countries of the world are witnessing accelerated social and economic difficulties, such
as poverty, marginalization, unemployment and climate change, which hinder the achievement of
sustainable development and this research provides an in-depth analysis of economic strategies that
can contribute to promoting sustainable development and solving social problems. Through this
research, we aim to generalize the effectiveness of economic strategies. Analyzing the impact of
these strategies on solving social problems, assessing the suitability of each economic strategy to
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different social and economic contexts, and identifying best practices for economic strategies to
.promote sustainable development

Opening Remarks: Sustainable Development: Economic Strategies, Social Problems, Poverty,
Unemployment, Inequality
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0.3220 0.46221 X3

0.3220 0.46221 X4

I3V LA aie &l puaial)

0.0006 d(y)
-3.24835

0.0000 - 6.37078 d(X1)

0.0000 - 10.5796 d(X2)

0.0000 -5.56235 d(X3)

0.0000 5.56235 d(x4)
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Pedroni Residual Cointegration Test
Series: Y1 X1 X2 X3 X4
Sample: 2000 2022
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Cross-sections included: 161
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Alternative hypothesis: common AR coefs. (within-dimension)

Weighted
Statistic Prob. Statistic Prob.
Panel v-Statistic  -0.950488 0.8291 -0.874645 0.9652
Panel rho-Statistic|  1.719975 0.9573 2.047950 0.9868
Panel PP-Statistic  0.709692 0.7611 1.340050 0.7086
Panel AD‘F-Statistic 1.355243 0.9123 1.571969 0.5340

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.

Group rho-Statistic|  2.985098 0.9986
Group PP-Statistic.  1.681690 0.9537
Group ADF-Statistic  2.102321 0.9822
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Johansen Fisher Panel Cointegration Test
(from max-eigen
No. of CE(s) | (from trace test) Prob. test) Prob.
None 177.9 0.0000 135.2 0.0000
At most 1 72.16 0.0000 45.96 0.0000
At most 2 36.19 0.0010 26.95 0.0196
At most 3 19.87 0.1342 16.94 0.2595
At most 4 22.88 0.0623 22.88 0.0623
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Akaike Information Criteria
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Dependent Variable: D (Y1)
Model selection method: Akaike info criterion (AIC)
Dynamic egresses (2 lag, automatic): ): X1 X2 X3 X4
Selected Model: ARDL (3, 2, 2, 2, 2)
Variables Coefficient Std. Error t-Statistic Prob.
X1 0.172022 0.005704 30.15684 0.0000
X2 -0.014609 0.028234 -0.517448 0.6066
X3 0.460962 0.101820 4.527234 0.0000
X4 0.479861 0.065013 7.381057 0.0000
COINTEQO1 -0.194234 0.148077 -1.311708 0.1942
D(Y1(-1)) -0.254884 0.326296 -0.781145 0.4375
D(X1) -0.028264 0.023435 -1.206067 0.2321
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D(X1(-1)) 0.075472 0.053413 1.412982 0.1624
D(X2) -0.087432 0.045534 -1.920136 0.0592
D(X2(-1)) -0.089156 0.039984 -2.229815 0.0292
D(X3) -0.614006 0.878136 -0.699215 0.4869
D(X3(-1)) 1.332906 1.002775 1.329217 0.1884
D(X4) 0.069752 0.231841 0.300862 0.7645
D(X4(-1)) -0.298719 0.166919 -1.789609 0.0781
C -0.658871 0.522295 -1.261492 0.2116
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Abstract

Blockchain technology is currently employed extensively in financial services, healthcare, and smart
contracts, a huge expansion from its early application in cryptocurrency. New security flaws have been
made public by this widespread usage, frequently as a result of poor implementation techniques. The
study presents the Signature and Anomaly-Based Approach (SABA), a strong method for identifying
questionable activity in blockchain systems, in order to address these issues. To improve threat
detection and response, SABA uses Indicators of Compromise (IOCs), which are particular markers
signalling possible security breaches. There are three layers to the SABA method. (The Blockchain
Application Layer monitors and analyses activity at the application level using threat detection
mechanisms and APIs; the Protocol Layer uses decentralised protocols to safeguard network
communications. maintaining reliable protocols for data exchange and transaction validation; Data
Layer controls blockchain forks, screens transactions for questionable behaviour, and keeps track of
known threat signatures and 10Cs for comparison and detection). According to experimental data,
SABA successfully improves blockchain security by combining anomaly-based detection, which
highlights unexpected behaviour, with pattern matching to identify threats. This provides a flexible and
all-encompassing defence mechanism. This multi-layered strategy raises the overall security and
stability of blockchain networks by increasing the accuracy of threat detection and offering robust
defence against a variety of attacks.

Keywords— Security; Blockchain; Intrusion Detection Systems; Signature Detection Based;
Authentication; Cloud Computing; Indicators of Compromise; Anomaly Detection Based.
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Introduction

The process via which untrusted parties reach a consensus on a shared ledger is fundamentally
changed by blockchain technology (H. Albaroodi et al., 2014). Conventional databases pose possible
points of failure and trust difficulties since they require a central authority to govern and validate
transactions. Blockchain, on the other hand, decentralises this process by sharing the ledger among
several users (H. A. Albaroodi & Anbar, 2022). Every participant, or node, keeps a copy of the ledger,
and consensus techniques like Proof of Work and Proof of Stake guarantee that all nodes concur on
the database's current state. Being (M. A. Khan et al., 2020) means that no single entity can control
the entire ledger, which increases transparency and confidence. Data contributed to the blockchain is
secure and unchangeable once it is encrypted and hashed using (Szydlo, 2004) hashing techniques,
maintaining the integrity of the data. The blockchain's distributed architecture makes it resistant to
tampering; changing data would necessitate breaking into the majority of nodes, which is extremely
unlikely (Aboalmaaly et al., 2014).

However, blockchain networks are not impervious to attacks in spite of these strong security measures.
Blockchain transactions can be the target of malware and other cyberattacks, which the decentralised
ledger is not intrinsically immune to (Wang et al., 2019). For example, malicious software could
influence transactions or steal assets by taking advantage of flaws in the network or the underlying
software (Kantarcioglu & Clifton, 2004). This emphasises how advanced detection and prevention
methods are required in addition to blockchain's built-in security safeguards. In order to overcome
these security issues, the study presents the SABA technique. SABA is an advanced technique that uses
two approaches to improve blockchain security:

Signature-Based Intrusion Detection Systems (SIDS): Using this method, transactions that fit
established patterns of fraudulent conduct are recognised and flagged. Via the use of a database
containing threat signatures, SABA is able to quickly identify and stop known malware threats
(Khraisat et al., 2019)(Alamiedy, Taief Alaa and Anbar, Mohammed and Algattan, Zakaria NM and
Alzubi, 2020).

Anomaly-Based Intrusion Detection Systems (AIDS): Anomaly-based approaches do not depend on
established patterns, in contrast to signature-based approaches. Rather, they examine transaction
behaviour to identify departures from accepted standards. With this method, you can add an extra
layer of security by thwarting unknown assaults and discovering new or sophisticated threats that do
not yet have a known signature. Table 1 illustrates the distinctions between anomaly-based and
signature-based detection (Khraisat et al., 2019)(Alamiedy, Taief Alaa and Anbar, Mohammed and
Algattan, Zakaria NM and Alzubi, 2020).

Table 1: Comparisons of SIDS vs. AIDS

Advantages Disadvantages

e  Highly effective at identifying | ¢  SIDS needs to be updated often in order to detect

intrusions  while producing attacks using known signatures. If an original

fewer false alarms (FA). intrusion is slightly altered to create a new

SIDS . Identifies intruders with speed. version, the system is unable to identify this new
e  Outstanding at spotting known attack variant that is similar to the original.

No one saw the zero-day attack coming.

Unable to recognise multi-step attacks.

Limited awareness of the assaults' significance.
AIDS cannot process encrypted packets, therefore

attacks.
e Simple design.

. It might be used to create an

intrusion signature. there's a chance the attack will go unreported and
. It might be used to detect dangerous.
AIDS upcoming attacks. e An excessive quantity of false-positive alerts.

. Developing a standard profile for a computer
system that is extremely dynamic is difficult.

e Warnings without classification

. Prerequisite training must be completed.
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SABA offers a comprehensive security approach that enhances the identification and prevention of a
variety of threats by merging these detection methods (ALBAROODI & ANBAR, 2023). While
anomaly-based detection adjusts to emerging threats and guarantees that the security method stays
successful as the threat environment changes, signature-based detection provides instant protection
against known threats. SABA is a useful supplement to blockchain security strategies because of its
dual approach, which improves the overall resilience and integrity of blockchain networks.

Methodology

This method acknowledges the complexity of contemporary attacks and the requirement for a strong,
multi-layered defence plan in order to successfully protect blockchain systems (ALBAROODI &
ANBAR, 2023). This approach's layers each handle a distinct facet of blockchain security, resulting in
a thorough defence system that improves the network's operational integrity and security
(ALBAROODI & ANBAR, 2023). SABA employs a complex methodology that integrates many
security approaches and strategies to establish a comprehensive defence system. Instead than
depending on a single security measure, the methodology covers a range of attack vectors by
combining detection and analysis tools. This approach is essential in a blockchain context because
risks might vary widely and change over time. As shown in Figure 1, each layer in the SABA
technique has a distinct function but works together with the others to achieve complete security
(ALBAROODI & ANBAR, 2023).

Threats Detector APls Decentralized Protoco

SBAB Fork Module SBAB Transactions Filter ~ SBAB Threat Database

Figure 1: SABA technique (ALBAROODI & ANBAR, 2023).

Blockchain Application Layer: The layer that interacts with blockchain apps and nodes directly is
called the Blockchain Application Layer, and it is the most interactive (Kuhn et al., 2021). It includes a
system for identifying threats that carefully tracks and examines transaction data. This system finds
unusual trends or irregularities in 10Cs that could point to security lapses or malevolent activity. The
threat detector can identify possible problems before they become more serious by identifying certain
(Lim et al., 2018). This layer's APIs make it easier for data to move between user apps, blockchain
nodes, and threat detection systems. By ensuring that the threat detection techniques are fully
connected with the current blockchain infrastructure, they make it possible to exchange data in real
time and receive immediate alerts on risks that have been detected. Proactive monitoring enables
prompt replies to questionable activity, paving the way for deeper investigation in later stages
(ALBAROODI & ANBAR, 2023).

Protocol Layer: At a fundamental level, the Protocol Layer makes sure that blockchain transactions
follow predetermined guidelines and procedures. It is in charge of overseeing peer-to-peer connections
via decentralised protocols and certifying transactions. By imposing uniform rules for transaction
processing and network interactions, these protocols are essential for preserving the integrity of the
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network. The purpose of this layer is to guarantee that every transaction is authentic and complies with
the operating guidelines of the blockchain. It also entails keeping an eye out for variations from these
protocols, which might point to possible security risks or network manipulation attempts. The Protocol
Layer helps prevent unauthorised transactions and guarantees that all network activities are carried out
in a secure and predetermined manner by upholding adherence to certain standards (ALBAROODI &
ANBAR, 2023).

Data Layer: Comprehensive data administration and analysis capabilities are offered by the data layer.
It consists of a number of essential parts made to manage and examine blockchain data (Ji et al., 2012).
Because it controls blockchain splits and divergences that could impair network functionality or be
used maliciously, the SBAB Fork approach is especially important. To make sure that only reliable
and legitimate forks are merged into the main blockchain, this approach separates and investigates
forks to confirm their validity. This layer's Transactions Filter is in charge of monitoring and
examining transactions for indications of questionable activity or 10Cs (Lin et al., 2010). It serves as
an extra barrier of defence by comparing every transaction to patterns of recognised threats. An central
database that houses and maintains data on known attack signatures and IOCs is called the Threat
Database. This database offers crucial reference information for prompt and precise danger
identification, enabling efficient and prompt reactions to new threats (Coricelli & lanchovichina,
2004).

These layers work together to create a unified security strategy that improves blockchain resiliency.
The Data Layer gives comprehensive analysis and management of blockchain data, the Protocol Layer
guarantees adherence to security protocols and integrity, and the Blockchain Application Layer
provides real-time detection and interaction (Din et al., 2022). SABA offers a strong and flexible
security solution by fusing anomaly-based detection, which may discover new and sophisticated
threats, with signature-based detection, which is effective against established threats. By balancing
proactive threat management with immediate threat detection, this layered approach makes sure
blockchain networks are well-protected against a variety of potential threats and strengthens the
ecosystem's overall stability and security (ALBAROODI & ANBAR, 2023).

Implementation Details

Internet of Things (loT) data management and storage are critical tasks in contemporary cloud systems
(Novo, 2018). But there are also significant security vulnerabilities introduced by this. loT data are
extremely sensitive and may contain financial information, private documents, and personal
information (Silvano & Marcelino, 2020). Such information could be compromised or exposed, which
could have serious repercussions such as financial fraud, identity theft, and even bodily threats like
assault or robbery. Because of this potential for abuse, cloud infrastructure needs to be protected
immediately with strong security measures. Because blockchain technology is decentralised, there is
less chance of tampering and unauthorised access as data is not under the control of a single party.
Every transaction or data entry is protected against fraud and manipulation by cryptography and is
documented on a distributed ledger (Rothblum, 2011)(Andreeva et al., 2015). SABA functions as an
ad hoc solution rather than integrating itself into each unique blockchain application or transaction
process. Because of its adaptability, it can be used as a third-party service or as an application plug-in
for Blockchain applications. Because of its design, SABA can offer strong security without interfering
with already-running systems. It offers improved protection for a range of use cases and connects
easily with multiple blockchain ecosystems. The SABA approach is intended to handle important
security issues, particularly in situations where cloud computing and Internet of Things data storage
are involved. This is a thorough analysis of how each layer fits into a larger defence plan against
dangers related to blockchain technology (ALBAROODI & ANBAR, 2023):

Threat Detector
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The Threat Detector, which is central to the Blockchain Application Layer, is essential to securing the
blockchain network (H. A. Albaroodi & Anbar, 2022). This part is in charge of carefully examining
every transaction that takes place in the blockchain ecosystem(Khraisat et al., 2019). It makes use of a
database of recognised I0Cs with particular patterns or signatures connected to earlier security
incidents. Using machine learning algorithms, the Threat Detector continuously improves its detection
capabilities in response to fresh threat intelligence (Javitz & Valdes, 1991). This continuous learning
process guarantees that the system can identify and react to attack approaches that are both well-known
and cutting-edge. By quickly detecting anomalous activity, the Threat Detector helps to stop potential
threats from endangering the blockchain's integrity.

APIs

APIs make it easier to integrate the SABA approach with already-in-use blockchain systems (Huang et
al., 2015)(Anugrah & Fakhruddin, 2020). By acting as go-betweens, APIs give other apps and systems
a way to communicate with SABA and exchange data in real time as well as receive threat alerts. This
feature is necessary to guarantee that SABA can function properly in a variety of blockchain setups.
The constant flow of security updates and threat intelligence made possible by APIs is essential for
keeping defences against new and emerging threats current. APIs improve the flexibility of the
approach by offering standardised interfaces for interaction. APIs allows the approach to be easily
incorporated into diverse technology ecosystems and is flexible enough to adapt to different
blockchain implementations.

Decentralized Protocol

The Decentralised Protocol module, which is part of the Protocol Layer, is essential to preserving the
security and operational integrity of the blockchain (Third & Domingue, 2017)(M. A. Khan et al.,
2020). This module uses consensus techniques, like Proof of Work (PoW) or Proof of Stake (PoS), to
ensure the decentralised character of the blockchain (Szalachowski et al., 2019)(Nair & Dorai, 2021).
Before a transaction is recorded, these algorithms are essential for verifying that it satisfies the security
requirements of the blockchain. Consensus algorithms ensure that only valid transactions are added to
the blockchain and prevent unauthorised alterations by requiring agreement from many network
participants. Maintaining confidence in the quality and integrity of the blockchain data requires a
decentralised validation procedure to prevent fraud and tampering with the blockchain.

SBAB Fork Module

The issues surrounding blockchain forks are handled by the SBAB Fork Module, which is located
under the Data Layer. A fork happens when the blockchain separates into several branches due to
criminal activity, protocol changes, or software updates (Zamyatin et al., 2018). By isolating these
forks, the Fork Module permits in-depth examination without interfering with the main blockchain.
The module makes sure that any malicious changes or anomalies in these forks may be thoroughly
investigated and resolved by separating potentially dangerous forks from the main chain. This isolation
aids in preserving the security and coherence of the primary blockchain by halting the propagation of
detrimental modifications across the network (H. Albaroodi et al., 2014).

Transactions Filter

Part of the Data Layer, the Transactions Filter is designed to examine transactions for signs of
malicious activity (Qin et al., 2018). Every transaction is examined according to predetermined
standards and contrasted with established I0Cs. This filter detects and marks transactions that depart
from accepted norms in concert with the Threat Database (O’Brien, 2017). The Transactions Filter
stops potentially hazardous operations from being executed by proactively filtering out transactions
that show suspicious trends. This level of scrutiny lowers the likelihood of successful attacks and
guarantees that only genuine transactions are recorded, improving the blockchain's overall security
(Khraisat et al., 2019) (H. A. Albaroodi & Anbar, 2022).
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Threat Database

One key element that compiles data on known threats, attack signatures, and 10Cs is the Threat
Database. It serves as a thorough reference source for the Transactions Filter and Threat Detector (H.
A. Albaroodi & Anbar, 2022). The Threat Database, which is updated on a regular basis with
information from internal analyses and threat intelligence sources, guarantees that the SABA approach
is always aware of the most recent threats. With this current repository, the system can detect and react
to known threats as well as new ones with efficiency. The Threat Database facilitates precise and
effective threat detection and mitigation by offering a centralised source of threat information
(Khraisat et al., 2019). By incorporating these elements into the SABA approach, a multifaceted
security solution that takes into account many facets of blockchain protection is produced. APIs enable
integration and data transmission, the Threat Detector offers adaptive threat identification and real-
time monitoring. While the SBAB Fork Module isolates and examines questionable forks, the
Decentralised Protocol module makes sure that security norms are followed and transactions are
validated.

Threat information is consolidated and updated in the Threat Database, while the Transactions Filter
checks transactions for possible risks (H. A. Albaroodi et al., 2019)(Golosova & Romanovs, 2018).
When combined, these components provide a robust defence system that improves blockchain
security, fends off numerous attacks, and upholds the general integrity and dependability of blockchain
networks. The SABA approach provides a comprehensive and flexible security solution that can
successfully handle both present and future issues in the blockchain landscape by integrating these
specialised tools and techniques. By using a approach, blockchain networks are kept safe from a
variety of dynamic attacks, preserving their security and functionality (Cigoj & Blazi¢, 2015).

Performance Evaluation and Analysis

In an attempt to fully assess SABA's performance, a number of tests were run in a regulated
blockchain environment intended to mimic actual circumstances. Through a variety of attack types and
network loads, these tests sought to evaluate the approch’s detection rate, false positive rate, and
system overhead. The findings give a thorough grasp of SABA's strengths and shortcomings while also
emphasising areas for development (ALBAROODI & ANBAR, 2023).

Detection Rate

The detection rate measures how well SABA can spot malicious activity happening on the blockchain.
The examinations concentrated on zero-day assaults, which are threats that have not yet been
discovered, as well as existing threats that are thoroughly documented in the threat database. The
ensuing subsections provide specifics on the detection rates attained for various kinds of attacks (Wang
etal., 2019) (Elhag et al., 2015).

Known Threats

Various well-documented blockchain assaults, including front-running, 51% attacks, and double-
spending, were among the known risks. These attacks continually had a high detection rate, proving
that SABA is useful for spotting known vulnerabilities like (Khraisat et al., 2019):

Double-Spending Attacks: SABA successfully detected double-spending assaults with a 99.2%
detection rate. Through transaction history analysis and comparison with known attack patterns, the
transactions filter successfully discovered duplicate transactions (Begum et al., 2020).

51% Attacks: Of 51% of attacks, the system identified 98.5% of them. The identification of anomalous
surges in hashing power and the prevention of unauthorised modifications to the blockchain ledger
were made possible by the decentralised protocol layer (Bastiaan, 2015)(Aponte-Novoa et al., 2021).
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Front-Running Attacks: SABA's front-running attack detection rate was 97.8%. The threat detector
looked for unusual patterns suggestive of front-running by analysing transaction timings and sequences
(Stathakopoulou et al., 2021).

Zero-Day Attacks

Zero-day attacks are threats that have not yet been added to the threat database and are previously
unknown. The capacity of SABA's anomaly-based detection techniques to recognise these cutting-edge
threats was assessed (Kaskaloglu, 2014).

Unusual Transaction Patterns: 93.1% of zero-day assaults that had peculiar transaction patterns were
found by SABA. The algorithms for detecting anomalies detected departures from typical conduct,
indicating transactions that did not follow anticipated trends (Mutfiansky & Vinctrova, 2017).

New Attack Vectors: SABA achieved 91.5% detection rate for completely novel attack vectors that
had never been encountered before. This illustrates the system's ability to adjust to new threats, while
the anomaly detection approach's fine tuning still needs work (Li et al., 2021).

False Positive Rate

The frequency with which the system mistakenly classifies routine activity as malicious is shown by
the false positive rate. Sustaining a low false positive rate is essential to save needless disruptions and
preserve user confidence (Rusnak et al., 1994).

Overall False Positive Rate: 3.2% was the total false positive rate for SABA. This low rate shows that
it is very accurate at differentiating between questionable and regular activity (Rusnak et al., 1994).

Impact of Machine Learning Algorithms: Reduced false positives were achieved by combining
supervised and unsupervised machine learning algorithms. For well-known dangers, supervised
learning algorithms with high accuracy were trained on labelled datasets. To lower false alarms,
unsupervised learning algorithms for anomaly detection were continuously improved
(STRUCTURING, 2022).

Performance in High-Volume Environments: In settings where there are a lot of transactions, the false
positive rate went up to 4.1%. This implies that in more challenging settings, further tuning and
optimisation would be required to maintain low false positive rates (Gaetani et al., 2017).

System Overhead

The extra computational and processing power needed to implement a security approach like SABA on
a blockchain network is referred to as system overhead. It is crucial to comprehend system overhead to
make sure that the network's performance is not unnecessarily threatened by security enhancements
(Wagner et al., 2015). Here is a more thorough breakdown of the main components of system
overhead for SABA:

Transaction Processing Time: Transaction processing times increased by 5.1% when SABA was
incorporated into the blockchain network. This indicates that, in comparison to a system without
SABA, each transaction takes an average of 5.1% longer to execute. Even though this increase might
appear significant, it is actually rather minor when considering the many security advantages that
SABA provides. This minor delay is justified by the system's strong protection against a variety of
threats, both known and unknown, which it can identify and destroy. In numerous real-world
applications, particularly those involving high-value or sensitive transactions, the marginally slower
processing performance is offset by the increased security offered by SABA. Furthermore, this cost is
controllable within most operating environments due to its modest comparison to certain security
solutions.

Resource Utilization: SABA's effective use of resources is largely due to its flexible approach. The
approach is built with several independent layers, each in charge of handling a distinct security feature.
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For instance, anomaly-based detection might be handled by a different layer, and signature-based
detection by a different one. By using this modular design, SABA is able to disperse the computational
load among multiple system components as opposed to focussing it in one area. SABA guarantees that
no one component turns into a performance bottleneck in this way. The ability of each layer to
function independently aids in load balancing and keeps no one component of the system from
becoming overloaded. Even as security requirements rise, this effective resource allocation aids in
maintaining overall system performance and stability.

Scalability: Scalability is a vital aspect of any security solution used in a blockchain network because
these networks frequently grow in size and volume of transactions over time. Strong scalability has
been shown by SABA, which means that when the network grows, its system overhead essentially
stays the same. This is important because scaling often results in higher overhead, which can decrease
system performance. SABA can successfully support expanding blockchain networks because it can
maintain a constant overhead independent of the size or transaction load of the network. Because of
the system's modular architecture and effective resource management, SABA is scalable and can
handle higher workloads without experiencing a corresponding rise in overhead.

In conclusion, even if SABA slightly increases the time it takes to process transactions, its effective
resource management and robust scalability guarantee that the system's performance impact is kept
under control. SABA offers strong security benefits that outweigh the marginal overhead, making it a
feasible solution for safeguarding blockchain networks without materially impairing their overall
performance.

Case Studies

Various sectors and blockchain networks were the focus of multiple in-depth case studies that
showcased various danger scenarios and SABA's efficacy in reducing them, in order to demonstrate
the practicality of SABA (ALBAROODI & ANBAR, 2023).

Financial Services Blockchain

To promote safe and transparent transactions, a group of financial institutions in the financial services
industry deployed SABA in a blockchain network (Fanning & Centers, 2016). SABA was quite good
at identifying fraudulent transactions, the case study showed. SABA detected 983.3% of fraudulent
transactions by combining signature-based detection for known fraud patterns with anomaly detection
for atypical transaction behaviours. Significant financial losses could not have been avoided, and the
blockchain ledger's integrity was preserved thanks to this high detection rate. Real-time monitoring
capabilities of SABA also made sure the network complied with financial standards like know your
customer (KYC) and anti-money laundering (AML) laws. Legal fines were less likely as a result of
this proactive approach to compliance. The incorporation of SABA resulted in a 4.8% increase in
transaction processing time, however this small rise was considered reasonable considering the
significant advantages in terms of security and regulatory compliance.

Healthcare Blockchain

SABA was implemented in a healthcare blockchain network to safeguard private patient information
and guarantee the accuracy of medical records (F. A. Khan et al., 2020). Of potential data breaches, the
system identified 97.6% of unauthorised access attempts. The combined strategy of signature-based
and anomaly-based detection techniques, which protected patient privacy and upheld the
confidentiality of medical records, allowed for this effectiveness. SABA's ability to recognise and
isolate questionable transactions was crucial in preventing medical record manipulation. This
guaranteed patient data accuracy and dependability, which is necessary for efficient patient care and
medical decision-making. 5.3% was the additional overhead introduced by the system; given the
importance of data security in healthcare applications, this amount was deemed acceptable. It was
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justifiable to make the small processing time increase trade-off for improved sensitive medical
information protection.

Supply Chain Blockchain

SABA has also been integrated into a blockchain network that tracks the origin and flow of
commodities along the supply chain (Falcone et al., 2021). The technology detected and flagged 99.1%
of fake products, demonstrating its excellent effectiveness in assuring product authenticity. The
integrity of the supply chain was maintained when SABA was able to stop the entry of counterfeit
goods into the market by examining transaction data and looking for anomalies. Additionally, SABA
made sure that all transactions in the supply chain were tracked and verified, guaranteeing the end-to-
end traceability of the goods from manufacture to delivery. This decreased the possibility of fraud and
mistakes while increasing accountability and openness. When weighed against the advantages of
increased security and traceability, the 3.2% transaction processing time overhead from the integration
of SABA was insignificant. The technology significantly improved supply chain integrity and product
authenticity while maintaining operating efficiency.

Energy Sector Blockchain

SABA was used in the energy industry to protect energy trading deals between different parties, such
as producers, distributors, and consumers (Bao et al., 2020). In order to avoid financial losses and
maintain the integrity of trading activities, the system identified 96.8% of fraudulent energy trading
transactions. The anomaly detection features of SABA were especially good at spotting questionable
trends in trading data. Furthermore, SABA's real-time reporting and monitoring tools were crucial in
guaranteeing adherence to legal specifications and promoting accountability and transparency in
energy trading operations. The increased cost in transaction processing time resulting from the
integration of SABA was 4.5%. Considering the significance of transaction security and regulatory
compliance in the energy sector, this rise was considered reasonable. The system's capacity to
guarantee compliance and offer improved security was evaluated more highly than the modest increase
in processing time.

E-commerce Blockchain

SABA was implemented in an e-commerce blockchain network to safeguard user data and ensure the
security of digital transactions (Liu & Li, 2020). By identifying and stopping 98.7% of fraudulent e-
commerce transactions, the technology proved to be highly effective in protecting customers from
financial losses and maintaining the platform's integrity. By identifying unauthorised access attempts
and averting possible data breaches, SABA also safeguarded user data. This ability was essential to
preserving user confidence and protecting the privacy of sensitive data. The SABA integration resulted
in a 4.2% reduction in transaction processing time overhead. This small increase was deemed
acceptable in light of the benefits of improved security and data protection. The system's considerable
enhancements to transaction security and user data protection exceeded its effect on transaction
processing speed.

Every case study highlights SABA's adaptability and efficacy in many industries, showcasing its
capacity to handle a variety of threats while upholding high security standards and efficient operation.

Future Enhancements

Several areas have been identified for future enhancements based on the results of the performance
review. These consist of:

Advanced Machine Learning: Investigating cutting-edge machine learning methods to decrease false
positives and increase detection accuracy, such as deep learning and reinforcement learning.
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Enhanced Threat Intelligence: Integrating collaborative platforms and more thorough threat
intelligence feeds to guarantee that the threat database is always current with the newest attack patterns
and signatures.

Optimized Resource Utilization: Constantly refining resource usage to reduce overhead and guarantee
effective operation in blockchain environments with high throughput.

Real-World Validation: Carrying out comprehensive field testing in various real-world blockchain
settings to confirm SABA's efficacy in many sectors and uses.

Conclusion

Blockchain technology has found uses in industries including healthcare, real estate, and smart
contracts in recent years, going far beyond its original usage in bitcoin. Due to the possibility of
different vulnerabilities arising from faulty installation or setup of blockchain networks, this wider
adoption has brought about new security challenges. Attackers now have more opportunity to take
advantage of flaws and conduct blockchain-based assaults because to these vulnerabilities. The
research presents the SABA Approach, a specialised security solution intended to improve blockchain
security, in response to these new risks.

IOCs are used by SABA to recognise and address questionable activity. 10Cs are particular hints or
trends that point to possible malicious activity or security lapses and are essential for efficient threat
identification. The three layers of SABA's security methodology are as follows: the Data Layer, the
Protocol Layer, and the Blockchain Application Layer. The Blockchain Application Layer integrates
APIs and threat detection techniques to provide thorough coverage and integration, with the goal of
identifying threats at the application level. Decentralised protocols, which are the focus of the Protocol
Layer, ensure the security and integrity of blockchain transactions and communications. The SBAB
Fork Module, which controls blockchain forks, the SBAB Transactions Filter, which examines
transactions, and the SBAB Threat Database, which keeps track of and compares known threats and
IOCs, are examples of components that make up the Data Layer.

Performance assessments of SABA show that it is very good at identifying and thwarting threats based
on blockchain technology. The system's low false positive rate lowers the possibility that innocuous
activities may be wrongly identified as threats, increasing reliability, while its high detection rate
guarantees accurate identification of harmful activity. Furthermore, SABA keeps system overhead
reasonable, guaranteeing that the speed of the blockchain network is not appreciably harmed by the
security improvements. Maintaining this equilibrium is essential to the responsiveness and throughput
of the network. SABA's dual approach, which combines anomaly-based and signature-based detection
techniques, offers a thorough security strategy. While anomaly-based detection keeps an eye out for
departures from normal behaviour to identify new or emerging risks, signature-based detection enables
the quick identification of established dangers by comparing patterns against a threat signature
database. Through this integration, SABA is guaranteed to effectively tackle threats that are both
known and unknown. SABA's capabilities are further validated by comprehensive case studies and
comparative analysis. Real-world evaluations reveal how SABA functions in many environments and
against a range of threats, highlighting its adaptability and potency. SABA performs better than other
security solutions when compared, especially when it comes to detection accuracy and system
efficiency. Overall, SABA has the potential to greatly improve blockchain security because to its
combination of high detection accuracy, low false positives, and effective operation. SABA
contributes to the security of blockchain networks against present and future difficulties by mitigating
a broad variety of risks, guaranteeing the dependability and integrity of blockchain-based systems.

219



REFERENCES

Aboalmaaly, M. F., Khudher, A. A., Albaroodi, H. A., & Ramadass, S. (2014). Performance analysis
between explicit scheduling and implicit scheduling of parallel array-based domain decomposition
using openMP. Journal of Engineering Science and Technology, 9(5).

Alamiedy, Taief Alaa and Anbar, Mohammed and Algattan, Zakaria NM and Alzubi, Q. M. (2020).
Anomaly-based intrusion detection system using multi-objective grey wolf optimisation algorithm.
Journal of Ambient Intelligence and Humanized Computing, Publisher (Springer), 11, 3735--3756.

Albaroodi, H. A., Abomaali, M., Ismael, A., & Manickam, S. (2019). Effectiveness of Open Source
Cloud Computing in Developing Countries: Empirical Study. ARPN Journal of Engineering and
Applied Sciences, 14(4-Supplementl). https://doi.org/10.36478/JEASCI.2019.7313.7319

Albaroodi, H. A., & Anbar, M. (2022). ETHEREUM-INSPIRED ACCESS MANAGEMENT
ACCOUNT CONTROL FOR A SECURED DECENTRALIZED CLOUD STORAGE. Journal of
Theoretical and Applied Information Technology, 100(7).

ALBAROODI, H. A, & ANBAR, M. (2023). SABA: SECURE APPROACH BASED ON
ANOMALY AND SIGNATURE-BASED DETECTION MECHANISM FOR DETECTING
ABNORMAL ACTIVITIES IN BLOCKCHAIN NETWORK. Journal of Theoretical and Applied
Information Technology, 101(17).

Albaroodi, H., Manickam, S., & Bawa, P. S. (2014). Critical Review of OpenStack Security: Issues
and Weaknesses. J. Comput. Sci., 10(1), 23-33.

Andreeva, E., Mennink, B., & Preneel, B. (2015). Open problems in hash function security. Designs,
Codes and Cryptography, 77(2), 611-631.

Anugrah, I. G., & Fakhruddin, M. A. R. I. (2020). Development Authentication and Authorization
Systems of Multi Information Systems Based REst APl and Auth Token. Innovation Research Journal,
1(2), 127-132.

Aponte-Novoa, F. A., Orozco, A. L. S., Villanueva-Polanco, R., & Wightman, P. (2021). The 51%
attack on blockchains: A mining behavior study. IEEE Access, 9, 140549-140564.

Bao, J., He, D., Luo, M., & Choo, K.-K. R. (2020). A survey of blockchain applications in the energy
sector. IEEE Systems Journal, 15(3), 3370-3381.

Bastiaan, M. (2015). Preventing the 51%-attack: a stochastic analysis of two phase proof of work in
bitcoin. Availab Le at Http://Referaat. Cs. Utwente. NI/Conference/22/Paper/7473/Preventingthe-51-
Attack-a-Stochasticanalysis-Oftwo-Phase-Proof-of-Work-in-Bitcoin. Pdf.

Begum, A., Tareq, A., Sultana, M., Sohel, M., Rahman, T., & Sarwar, A. (2020). Blockchain attacks
analysis and a model to solve double spending attack. International Journal of Machine Learning and
Computing, 10(2), 352-357.

Cigoj, P., & Blazi¢, B. J. (2015). An authentication and authorization solution for a multiplatform
cloud environment. Information Security Journal: A Global Perspective, 24(4-6), 146-156.

Coricelli, F., & lanchovichina, E. (2004). Managing volatility in transition economies: the experience
of the central and eastern European countries. Available at SSRN 560342.

Din, I. U., Awan, K. A., Almogren, A., & Kim, B.-S. (2022). ShareTrust: Centralized trust
management mechanism for trustworthy resource sharing in industrial Internet of Things. Computers
and Electrical Engineering, 100, 108013.

Elhag, S., Fernandez, A., Bawakid, A., Alshomrani, S., & Herrera, F. (2015). On the combination of
genetic fuzzy systems and pairwise learning for improving detection rates on intrusion detection
systems. Expert Systems with Applications, 42(1), 193-202.

220



Falcone, E. C., Steelman, Z. R., & Aloysius, J. A. (2021). Understanding managers’ reactions to
blockchain technologies in the supply chain: The reliable and unbiased software agent. Journal of
Business Logistics, 42(1), 25-45.

Fanning, K., & Centers, D. P. (2016). Blockchain and its coming impact on financial services. Journal
of Corporate Accounting & Finance, 27(5), 53-57.

Gaetani, E., Aniello, L., Baldoni, R., Lombardi, F., Margheri, A., & Sassone, V. (2017). Blockchain-
based database to ensure data integrity in cloud computing environments.

Golosova, J., & Romanovs, A. (2018). The advantages and disadvantages of the blockchain
technology. 2018 IEEE 6th Workshop on Advances in Information, Electronic and Electrical
Engineering (AIEEE), 1-6.

Huang, X.-W., Hsieh, C.-Y., Wu, C. H., & Cheng, Y. C. (2015). A token-based user authentication
mechanism for data exchange in RESTful API. 2015 18th International Conference on Network-Based
Information Systems, 601-606.

Javitz, H. S., & Valdes, A. (1991). The SRI IDES Statistical Anomaly Detector. IEEE Symposium on
Security and Privacy, 316-326.

Ji, C., Li, Y., Qiu, W., Awada, U., & Li, K. (2012). Big data processing in cloud computing
environments. 2012 12th International Symposium on Pervasive Systems, Algorithms and Networks,
17-23.

Kantarcioglu, M., & Clifton, C. (2004). Privacy-preserving distributed mining of association rules on
horizontally partitioned data. IEEE Transactions on Knowledge and Data Engineering, 16(9), 1026—
1037.

Kaskaloglu, K. (2014). Near zero bitcoin transaction fees cannot last forever.

Khan, F. A., Asif, M., Ahmad, A., Alharbi, M., & Aljuaid, H. (2020). Blockchain technology,
improvement suggestions, security challenges on smart grid and its application in healthcare for
sustainable development. Sustainable Cities and Society, 55, 102018.

Khan, M. A., Algarni, F., & Quasim, M. T. (2020). Decentralised internet of things. In Decentralised
Internet of Things (pp. 3-20). Springer.

Khraisat, A., Gondal, I., Vamplew, P., & Kamruzzaman, J. (2019). Survey of intrusion detection
systems: techniques, datasets and challenges. Cybersecurity, 2(1). https://doi.org/10.1186/s42400-019-
0038-7

Kuhn, M., Funk, F., Zhang, G., & Franke, J. (2021). Blockchain-based application for the traceability
of complex assembly structures. Journal of Manufacturing Systems, 59, 617-630.

Li, A, Wang, J., & Zhang, N. (2021). Chronos: Timing interference as a new attack vector on
autonomous cyber-physical systems. Proceedings of the 2021 ACM SIGSAC Conference on Computer
and Communications Security, 2426-2428.

Lim, S. Y., Fotsing, P. T., Almasri, A., Musa, O., Kiah, M. L. M., Ang, T. F., & Ismail, R. (2018).
Blockchain technology the identity management and authentication service disruptor: a survey.
International Journal on Advanced Science, Engineering and Information Technology, 8(4-2), 1735—
1745.

Lin, P.-C., Lin, Y.-D., & Lali, Y.-C. (2010). A hybrid algorithm of backward hashing and automaton
tracking for virus scanning. IEEE Transactions on Computers, 60(4), 594-601.

Liu, Z., & Li, Z. (2020). A blockchain-based framework of cross-border e-commerce supply chain.
International Journal of Information Management, 52, 102059.

221



Mutnansky, M., & Vincurova, Z. (2017). Detection of unusual financial transaction. Creative and
Knowledge Society, 60.

Nair, P. R., & Dorai, D. R. (2021). Evaluation of performance and security of proof of work and proof
of stake using blockchain. 2021 Third International Conference on Intelligent Communication
Technologies and Virtual Mobile Networks (ICICV), 279-283.

Novo, O. (2018). Blockchain meets 10T: An architecture for scalable access management in I0T. IEEE
Internet of Things Journal, 5(2), 1184-1195.

O’Brien, D. (2017). Internet Security Threat Report-Ransomware 2017. Symantec.

Qin, R., Yuan, Y., & Wang, F.-Y. (2018). Research on the selection strategies of blockchain mining
pools. IEEE Transactions on Computational Social Systems, 5(3), 748-757.

Rothblum, R. (2011). Homomorphic encryption: From private-key to public-key. Theory of
Cryptography Conference, 219-234.

Rusnak, J. M., Butzin, C., McGlasson, D., & Blatt, S. P. (1994). False-positive rapid plasma reagin
tests in human immunodeficiency virus infection and relationship to anti-cardiolipin antibody and
serum immunoglobulin levels. Journal of Infectious Diseases, 169(6), 1356—1359.

Silvano, W. F., & Marcelino, R. (2020). lota Tangle: A cryptocurrency to communicate Internet-of-
Things data. Future Generation Computer Systems, 112, 307-3109.

Stathakopoulou, C., Riisch, S., Brandenburger, M., & Vukoli¢, M. (2021). Adding fairness to order:
Preventing front-running attacks in bft protocols using tees. 2021 40th International Symposium on
Reliable Distributed Systems (SRDS), 34-45.

STRUCTURING, C. D. (2022). End2end unstructured data processing, confidential data structuring &
storage using image processing, nlp, machine learning, and blockchain. Journal of Theoretical and
Applied Information Technology, 100(13).

Szalachowski, P., Reijsbergen, D., Homoliak, I., & Sun, S. (2019). {StrongChain}: Transparent and
Collaborative {Proof-of-Work} Consensus. 28th USENIX Security Symposium (USENIX Security
19), 819-836.

Szydlo, M. (2004). Merkle tree traversal in log space and time. International Conference on the Theory
and Applications of Cryptographic Techniques, 541-554.

Third, A., & Domingue, J. (2017). LinkChains: Exploring the space of decentralised trustworthy
Linked Data.

Wagner, J., Kuznetsov, V., Candea, G., & Kinder, J. (2015). High system-code security with low
overhead. 2015 IEEE Symposium on Security and Privacy, 866-879.

Wang, X., He, J., Xie, Z., Zhao, G., & Cheung, S.-C. (2019). ContractGuard: Defend ethereum smart
contracts with embedded intrusion detection. IEEE Transactions on Services Computing, 13(2), 314—
328.

Zamyatin, A., Stifter, N., Judmayer, A., Schindler, P., Weippl, E., & Knottenbelt, W. J. (2018). A wild
velvet fork appears! inclusive blockchain protocol changes in practice. International Conference on
Financial Cryptography and Data Security, 31-42.

222



Sixth International Scientific Conference
on Science & Technology

ISST Conference 6

IRAQ - DAUHOK 2024 /10/27 =23

L) O gidll Ao asluisly ol olSil) L5l
Ladgail Aucaal cal

Aae)
Al 3dlaa 3dgi a2, ]

Gasll — (e daala
Dr.tawfeegm@gmail.com
ga.“.aél\ oS ..\J\.Gee

Cradl) = e L aulh) daalas
Ayed2024@usr.ac

:uaalo!\

Conal Gum (el el e salsall Ogially aleiall AL ) adinall A0S Allas o)
U oS Plal o i e Cigdy dagise Al calyy ol colindally Guldll BB jrea
Viae Cjlag Ji e@laall jalhe e sedies dualle dage cinval cliaal) (S e Al cilaall
aleial) pjall Lamall clelal) colal Hlasg cdaalall cilag Y1 8 odisll) o gpSall Jolally Jaall s,
o) oLl ks dgag (e asalaal) sel sale) ) dalall Gaald) @yl caie salgall (idlly o liall (ISHL
Al Jlee¥) 2l peales casld o s sale lajlacly

S dla 50 (e lie g Loy Al Jasll B e llaal] oS ddl) L) yen Y Aalall cdag
A Sl A ol 3 elhal) oS (e Cihdiad 1S5 by ol e ale e
Al G_wtd\

VY andes sl il ccldleadl ¢ (Al) peliaaY) oISA dalidall clalsl)

223


mailto:Dr.tawfeeqm@gmail.com
mailto:Ayed2024@usr.ac

Abstract:

Technologies are a particularly problematic issue related to artificial intelligence, as they have
become a source of concern for artists and art-workers, and generated open questions and an
unjustified fear of artificial intelligence replacing the artist. Artificial intelligence-based technologies
have become a global wave and a manifestation of modernity. From him, the researcher realized the
need to re-read the concepts from the Arab artist's point of view, as it is a new material or a
contemporary style of production of artworks. The study aimed to highlight the role of the artistic
techniques of artificial intelligence in the artistic community and the resulting direct or indirect
impact on art and artists, as well as anticipating the future of artificial intelligence in the artistic field
and the problems of the art resulting from it.

Keywords: Artificial Intelligence (Al), Aesthetics, Artistic Technologies, Machine Teaching.
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Abstract
With the development of imaging technology in various fields, the need for image classification
algorithms and methods has become essential. Classifying robot images, medical images, satellite
imagc images, and categorizing images in particular means assigning the image to predefined, limited
categories. Images are categorized using image properties. In this way, take the raw image and extract
its features, and the image is classified using the characteristics of the images. , and given the values of
those features, they assign the image to the corresponding class. In this workhave used a dataset that
consists of 10 classes, which include airplane, car, bird, cat, deer, dog, frog, horse, ship, truck. The
entire dataset contains 700 images. The size of the dataset is about 160 MB. Each image in this dataset
is 32*32 pixelsCIFAR for image classification. In the pre-processing stage, first changed the
dimensions of the images and then submitted these images to the pre-trained convolutional neural
network on Google Net to automatically extract optimal features from the images. After feature
extraction, we introduced these features to our multilayer perception classifier to classify images into
10 different categories. In this work, by using the transfer learning method and the firefly algorithm,
we were able to increase the classification accuracy, and finally achieve an accuracy of up to 97.4%..
Keywords. Convolutional Neural Network, Features extract, image classification, pre-trained neural

network, transfer learning.
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Introduction

With the development of imaging technology in different fields and extensive image databases, the
need for image classification algorithms and methods has become essential. The classification of
images taken from robots, medical images, satellite images, graphic images and etc. means assigning
images to predefined classes. Classification of images is performed using the special characteristics of
images. In this way, the raw images are taken and then features are extracted, after that images are
classified into corresponding classes. Feature extraction is among the important challenges in the field
of image classification and is of great importance. 1Image processing is now more commonly referred
to as digital image processing, which is a branch of computer science that deals with digital signal
processing which is a branch of computer science that deals with digital signal processing. Image
processing includes the following two groups: Image enhancement: It means methods such as using
smoothness filters and increasing the contrast in order to improve the images quality. Machine vision:
It means the methods that can be used to understand the meaning and content of images in order to use
them in cases such as robotics. Image segmentation is one of the most important steps in digital image
processing. Image segmentation involves separating image pixels into separate parts that are the same
based on features such as brightness, texture, or color. Image segmentation in many processing
operations on images, such as medical images, machine vision, image compression, object
identification, is a requirement in order to start processing on the desired object or texture .2.Image
segmentation is performed using several different methods, which can generally be classified into two
classical and morphological parts. In the classical method, brightness changes are used to extract the
edge and local features of the considered objects. Another type of classical algorithms include methods
based on statistical algorithms in which segmentation is performed according to distributing pixels and
selecting a suitable threshold. Since the images mostly contain noise, clutter, occlusion, effects of glare
and similar cases, these methods are not effective for many other applications The new methods deal
with zoning and segmentation using classification or clustering techniques. These algorithms include
Fuzzy C-means clustering algorithm, neural network algorithm such as SCL, etc. These methods have
a high level of accuracy in identification, but they depend on the initialization and the algorithm must
be applied to the images several times in order to obtain the optimal answer. However, convergence in
these methods is not always guaranteed and in some cases they get trapped in the local optimum. On
the other hand, in most methods, the pixel clustering is done according to characteristics such as color
or light intensity, which makes these methods not effective in segmenting noisy images. Image
segmentation using clustering2-5 and using neighborhood information and pixels has recently attracted
the attention of many researchers .

Materials and Methods

will discuss the proposed method in the image classification process. The innovative aspect of this
research is the use of pre-trained convolutional neural network (GoogleNet) and also the use of transfer
learning method. The transfer learning method aims to extract features using a convolutional network,
and send the extracted features and information to another network for classification. Transfer learning
provides the advantages of traditional and new networks simultaneously and increases the accuracy. In
this research, the transfer learning to a multi-layered perceptron neural network is performed, and the
optimal values of the weight and bias of this neural network selected using the firefly meta-heuristic
algorithm. In the next section, will present the diagram of the proposed method and explain the steps in
detail. The Proposed Method Structure Fig 1 This work intends to classify the images in the CIFAR10
dataset. One of the powerful tools for this work is deep neural networks. Google Net is a pre-trained
deep convolutional network. Using pre-trained deep neural networks has two main advantages, first
advantage is the very high feature extraction power due to the multiple convolutional layers. The
second advantage is their high speed performance compared to regular deep networks, since these
networks are pre-trained. One of the problems with deep convolutional neural networks is that these
networks require a wide range of input in the training process. In order to deal with this challenge in
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convolutional neural networks, a new architecture was introduced, which became known as pre-trained
architecture. This architecture is already trained on thousands of images. After feature extraction, the
extracted features will be classified using a multi-layer perceptron neural network optimized with
firefly meta-heuristic algorithm to achieve the final recognition. In fact, in order to increase the
classification accuracy, intend to increase the recognition accuracy by changing the perceptron neural
network training algorithm from the back-propagation algorithm to the firefly algorithm. In general, in
back propagation training algorithm there is the possibility of getting trapped in local optima during
the process, because this algorithm stops when it reaches a low error rate and does not continue
searching. Therefore, in this thesis, to solve this problem in the perceptron neural network training
process, will change the training algorithm to firefly meta-heuristic algorithm. This algorithm first
searches the entire environment and then selects the global optimal value for the weight and bias of the
perceptron neural network. the diagram of the proposed method is presented.

Dataset images

Image preprocessing

Feature extraction using Google Net

The normalization
Updating the - _ Training phase
weight and bias The initial population
value based on
firefly algorithm

Evaluation using the objective
function of neural network accuracy

The stop

Network evaluation

Figure 1. the proposed method diagram
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1-Image Preprocessing and Image Segmentation
One of the advantages of using convolutional neural networks for feature extraction is that these networks are

not sensitive to noise or brightness of the images, therefore the images do not need special pre-processing at
this stage. the only processing that should be performed on the images is changing the dimensions, because the
convolutional neural network receives images with dimensions of 224*224 as input. After changing the
dimensions of the images, the images are divided into test and training groups to provide them to the
convolutional neural network for automatic feature extraction. In this work considered 70% of images for

training and 30% for test and evaluation the network.

2-feature extraction using convolutional neural network

After the image preprocessing, in this step using a pre-trained neural network aim to extract optimal features
from images. The network structure consists of 22 layers which include: the pooling layers, convolution
layers, inception layers, dropout layers, linear layers, softmax layers and fully connected layers. In this
research employ the transfer learning method and firefly algorithm for classification, instead of the fully
connected layers.

One of the advantages of the Google Net architecture is the high speed performance in feature extraction of
images. Deep networks often face problems such as over fitting or Vanishing and exploding gradient. The
Google Net architecture deal with these challenges using the inception module. The layers of this network is
presented in the tablel. below

Table 1. the Google Net architecture layers

The layer The window size The output layer size
Convolution 7*7 112*112%64
Max pooling 3*3 56*56*64
Convolution 3*3 56*56"192
Max pooling 3*3 28%28%192

Inception 28%28*256
Inception 28%28%480
Max pooling 3*3 14*14%480
Inception 14*14*512
Inception 14*14*512
Inception 14*14*512
Inception 14*14*528
Inception 14*14*832
Max pooling 3*3 7*7*832
Inception 7*7*832
Inception 7*7*1024
Average pooling 77 1*1*1024
Dropout 1*1*1024
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Linear 1*1*1000
Softmax 1*1*1000

> Convolution Layer
As the figure presents, the first layer of this architecture is Convolution layer. This layer uses a filter of 7*7,
which is relatively large compared to other network filters. The main purpose of this layer is to reduce the size

of the input image without losing any spatial information. In this layer, the size of the input image is 112*112.

> Max Pooling Layer

After the first convolution layer, there is a max pooling layer which aims to reduce the size of the input image
to 56*56. Again, we will have a convolution and max pooling layer that will resize the image to 1/8 before
passing it to the first Inception layer; The important point is that the number of feature maps will increase as
the image size decreases; As mentioned earlier, it will reach from 64 in the first convolution layer to 192 in the

second convolution layer.

> Inception module in Google Net architecture

After two layers of convolution, there will be the Inception module in the architecture. The Google Net
architecture includes 9 Inception modules, which are shown in the first figure. It should be noted that there are
two max pooling layers between the Inception modules. The purpose of using max pooling layers is that we
will reduce the size of the input in the network. This will result in reducing the width and height of the input
image. In addition, inside the Inception modules, the input image will be reduced in size. All these processes

will help to reduce the computational load of the network.

> Average pooling layer
As mentioned earlier, after the Inception modules there are the average pooling layer. This layer averages all

the feature maps generated by the inception module and converts the width and height of the input to 1*1.

> Dropout layer

At the end, the Dropout layer will be applied before the linear layer. In fact, the dropout layer is considered a
Regularization technique that will be used during network training to avoid the over fitting problem in the
network.

> Linear layer The linear layer contains 1000 nodes, which are assumed to correspond to 1000 classes
in the Image Net dataset.
> Softmax layer

The last layer in the architecture is a softmax layer. This layer uses the softmax function, an activation
function in order to extract the probability distribution of a set of numbers in the input vector. The output of
the softmax activation function is a vector in which the set of values will represent the probability of a class or
an event. The sum of all values is equal to one.

3-Normalization and Classification
After the features are extracted with the neural network, in this step the normalization will be performed. The
normalization process put the extracted features in a certain range. This way, all the features are effective in
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the process of selecting weight and bias in the network. The equation (1) in the following presents the
normalization process.

The normalization equation is presented in Equation -1

Xnorm =

E—Emin

Emar—Zmim

Results and discussion

In the first step of the simulations, after received the images, first converted the dimensions of the images to

224*224 to be accepted as the input of the GoogleNet neural network for feature extraction. The number of

images used for training in this work 490 and the number of test images used was 210. The Google Net

convolutional neural network extracted a 1000 vector as a feature from each image. The dimensions of the

feature matrix were 490*1000 and the dimensions of the matrix extracted from the test data images were

1000*210. In the next step of feature extraction, before submitting the features to the multilayer perceptron for

classification, these features were normalized in the range of [-1,1]. This process will improve the classifier

training. Fig -2 shows the result of feature extraction and normalization for part of the training images.
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Figure _2 The result of feature extraction and normalization process

After the preprocessing step, in the next step, the training data are provided to the perceptron neural network

as input. As mentioned earlier, the firefly algorithm was also employed in order to optimize the weight and

bias of the neural network. Next, in the table -2, the perceptron neural network architecture is presented.

Table -2 the perceptron neural network architecture

The neural network layers

3 layers

The number of neurons in the input layer
The number of neurons in the hidden layer

The number of neurons in the output layer
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Activation function Tangent sigmoid

Neural network training algorithm Firefly algorithm

According to Table -2, since have 1000 feature vectors for each image, the number of neurons in the input
layer is equal to 1000, and since have 10 output classes in this work, the number of neurons in the output layer
was determined to be 10. In this work, determined the number of hidden layer neurons 30 neurons. Next, in
table -2 the specifications of the parameters of the firefly optimization algorithm are presented in order to
optimize the amount of weight and bias of the neural network.

Next, in Fig -3, the process of finding the optimal value of the weight and bias of the neural network using the
meta-heuristic algorithm for 50 iterations is presented. In this figure, the horizontal axis indicates the number
of iterations and the vertical axis indicates the amount of error in each iteration. As it is shown in this figure, in
the first iteration, the error value is higher. But gradually, the population of each generation converges towards
the value with higher fitness and the classification error is decreasing.
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Figure -3 The process of finding the optimal value of neural network weight and bias by

firefly algorithm

After the neural network training process, provided the test data as input to the neural network to evaluate the
optimized and trained neural network. In the following, the obtained results for both test and training datasets

will be analyzed through the confusion matrix and the characteristic as shown in Figure 4,5 below
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Figure .4 Confusion matrix for classifier training data
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Figure -5 Confusion matrix for classifier test data
In these matrices, labels from 1 to 10 represent the classes related to airplane, car, bird, cat, deer, dog, frog,
horse, ship, and truck. The overall accuracy for the training data was 99.4% and the overall accuracy for the test
data was 97.6%. In the following, the details obtained for each class from the training and test data are presented

in Table below.

Table -3 Details obtained for each class from the training and test data

Accuracy Test Training
Accuracy for the plane image %100 %100
Accuracy for the car image %100 %100
Accuracy for the bird image 100% 100%
Accuracy for the cat image %97 %100
Accuracy for the deer image %97 %100

246



Accuracy for the dog image 100% %100

Accuracy for the frog image 100% 100%
Accuracy for the horse image 100% %100
Accuracy for the ship image %100 %100
Accuracy for the truck image %81.8 %93.9

The characteristic curve of classifier performance for 10 classes for test and training dataset is
proposed .

At the end of this chapter, in Table -4, will compare the accuracy®® of the proposed method
with other methods in this field.

94 [28]Preact-110 + SVM
94.84 [29]Preact-164 + SVM
94.99 [30]WRN-22-08 + SVM

[31]
95.18
((DW-ELM%)
97.4 Google Net+ MLP+FFA

* deep and wide feature based Extreme Learning Machine

Conclusion

With the development of imaging technology in different fields, the need for image classification algorithms
and methods has become essential. Especially classifying the images taken from the robot, medical images,
satellite images, graphic images and classifying the images means assigning the image to predefined and
limited classes. Image classification is performed using the characteristics of the images. In this way, they take
the raw image and extract its features, and by considering the values of those features, they assign the image to
the corresponding class. In this work, used CIFAR dataset for image classification. In the pre-processing stage,
we first changed the dimensions of the images and then provided these images to the GoogleNet pre-trained
convolutional neural network to automatically extract optimal features from the images. After the feature
extraction, we provided these features to the multilayer perceptron classifier to classify the images into 10
different classes. In this work, using the transfer learning method and the firefly algorithm, we were able to
increase the classification accuracy, and finally achieve 97.4% accuracy.

-Recommendations

* Using other convolutional neural networks such as ResNet or VGGNet for feature extraction.

« Using meta-heuristic methods such as bat or grey wolf optimization for feature selection

* Evaluation of the proposed method on other datasets in this field.
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Abstract

Liver disease is the main defies that facing a human among a group of incurable diseases, its cause
numerous complications that must be detected early and treated in a timely manner. In the field of
diagnosis for the liver by automatic through ultrasound images, this paper will be shed light on a group
of researches that are almost similar to the authors research that were currently working on, as these
researches dealt with different diseases of the liver and classified them using the convolutional neural
network (CNN) technique. Each researcher had a special design of CNN-Model, which will be discussed
in this research later to obtain the best results in diagnosis early detection of liver disease, since
ultrasound imaging is essential for non-invasive diagnosis of liver disease because advanced diagnosis
reduces the number of deaths in ultrasound liver diseases such as cirrhosis and liver cancer. The
interpretation of images is still a challenge because the appropriate proficiency in this field could not do
so, for this reason the researchers in this field presented us with a set of programs using the
convolutional neural network, which will be discussed later in the paragraphs of this research, in
addition to that the results will be addressed It was obtained through these researches and discussed in
detail to find out all the details of this modern technology, which can help the medical staff in many
fields.

Keywords— Liver state, Images of ultrasound, Machine learning model, CNN, Categorization

I- INTRODUCTION
After researching the difficulties that medical personnel face in the field of ultrasound examination for
patients in general and liver patients in particular, the idea of research was chosen using convolutional
neural network (CNN) technology to apply it in the medical fields. Among medical imaging techniques,
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ultrasound (US) is one of the most Typically used for its safety through use in clinical screening and
diagnostic applications, portability, non-ionizing radiation, real-time data collection, cost-effectiveness
and presentation. Despite these advantages, ultrasonography has a limited duration. Relatively less
imaging discrimination and quality deprivation caused by speckle image variability and noise due to the
operator-dependent hand-held nature during data acquisition and image reproduction deficient in
ultrasound (US) imaging from a different manufacturer's system.

The aim of this research is to use modern techniques in the field of medical examinations with the
sonar device and to distinguish images that the device cannot distinguish due to the large number of
similarities, noting that this technique was applied first to distinguish between different images of
different genders, but in this research, it was used to distinguish between images of the same organ to be
examined and to determine its disease state.

In this research, a number of images of the liver were used, which were photographed by an ultrasound
device for a group of patients between the ages of (20-80) years, through which the condition of the liver
is determined in early diagnosis. And treat the affected liver to facilitate the determination of the
appropriate treatment by the specialist doctor. [1]

Where in the Section 2 define the convolutional neural network with all layers, Section 3 presents the
work of study 4 presents the related work to this study, while the Section 5 discusses the comparative
between the researches of the related work. Finally, Section 6 concludes this paper.

- CNN Methodology
The neural network type called convolutional neural network is particularly expert at processing input
with a grid-like architecture. The visual data of binary representation is an image with a digital process
made by a similar grid arrangement of pixels, every image has a value of a pixel to specify its brightness
and which color must be. In the case of perceiving an image at one moment, the human brain starts to
process a massive amount of data. Each neuron has a merit reception field and is conjugated with other
neurons to cover the whole field of visual. Every neuron processes the data only in the field that it's
receptive inside CNN, every neuron in the biological vision system responds to the stimuli only in the
confined region of the visible field, and is named a receptively field. All the curves, lines, and other
simple patterns are revealed at first by the layers, followed up with a lot of complex patterns as things
and faces.
The component basis of the CNN is the involution layer. Which operates on the plurality of the
computational load into the network. The layer inside CNN between two matrices makes a dot product
calculation, one of which is the nucleus that permits to collect parameters of learnable and the other of
which is a confined region for the receptive field. The nucleus is smaller in space but deeper compared
with a picture [2, 3].
Through computing the accumulated statistic from the surrounding outcomes, the network outputs are
replaced by the gathered layer at specified regions. This step aids in diminishing the representation
locative size, which minimizes the amount of calculation and the weights that are needed. Each slice of
the representation is exposed to the collection process separately. The one of pooling functions is a
weighted average dependent on the distance from the central pixel, side by side with the rectangular
neighborhood average. Therefore, the widest technique utilized for maximum pooling that reaches the
highest output from the neighborhood.
As similar as in the traditional CNN network, all the neurons are completely correlated with all the
neurons in one layer before and after by utilizing a redoubled matrix accompanied by bias influence. The
exemplification is mapped between the input and the output utilizing the totally correlated layer.

I11-  Modified The CNN model
In this study, we suggest a classification framework for liver US pictures employing a CNN and time-
domain images with numerous features. Because US images are only generated by the magnitude of the
echoed radiofrequency signals, the reflections from large organ boundaries or tumors represent the
anatomical structure fairly well, despite the fact that CNNs have the advantage of directly abstracting
image features from the raw data through the learning process, it is challenging to learn some features



that are not represented (wholly or partially) in the raw image. Yet, the strength of any organ's reflected
signals, which is typically correlated with the pathology of soft tissue, is rarely noticeable in the US
image because it is quite modest due to the nature of diffuse scattering and absorption of the
propagating ultrasonic waves. Moreover, due to fewer generalization and over fitting issues, deep
neural networks' capacity for self-learning typically declines as training dataset sizes decrease.

The data in this document is a sample of ultrasound images, derived from 700 ultrasound images
collected from four hospitals (Medical City, AL-Yarmouk Al-Numan and Al-Karkh) in Baghdadcity,
and outpatient clinics. The images are taken in the ultrasound and x-ray department and rigorously
checked by some experienced doctors. Tissues corresponding to Normal and Abnormal liver. Where
the CNN model was designed from three layers of convolution with kernel filter (3x3) and three Max-
pooling with (2x2) filter, which is shown in figure (1) The numbers of images for the two classes are

presented in Table (1).
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FIGURE (1): CNN structure

IV-  RELATED WORK

The CNN technique, detailed in reference [1], was used to detect mass liver from a 450 x 450 pixels US
image. A GPU (Graphics Processing Unit)/CPU (Central Processing Unit) comparison shows that GPU
execution acquired a significant benefit on the CPU, roughly quicker 10.6 times from the training and
the inspection cases. Dense data requires a lot of computing power during neural network training
resources. In view, the entries of the grid are proportional to the number of the pixel in the picture and be
equivalent [4, 5]. Where the CNN model was designed from three layers of convolution with kernel
filter (5x5) and three Max-pooling with (2x2) filter, which is shown in figure (2), produced the details of
model.
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FIGURE (2): CNN with two stages and different stages [1].

Therefore, the CNN technique was used in reference [6] to compare between two sets of images: Firstly,
downloading the images from publicly accessed websites, the other method is by gathering 700 images



from the hospital in ultrasound techniques. The quality of ultrasound images (QUI) [7], is critical
instruction in the applications of the medical field. Also, it is a significant index for assessing the
performance of types of equipment in ultrasound imaging and algorithms of image processing. However,
as IQA has traditionally been considered a subjective issue, there are still no recognized quantity criteria
for assessing medical image quality, especially in the case of medical ultrasound images. Two CNN
models are detailed (IQA-8 & IQA-14). The IQA-8 CNN model is designed from 8- convolution layer
and 2-Max-pooling layer as shown in the figure (3). The IQA-14 CNN model is designed from 14-
convolution layer with 2-max-pooling layer, the tow model used (3x3) kernel for convolution and (2x2)
kernel for max-pooling.
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The reference [10] the author used CNN technic precise diagnosis and primary finding of problems in
liver. The sorts of differences will be fewer dangerous if noticed and identified steatosis liver primary,
but there is found another method for detecting Hepatorenal Index (HI) [11], the ratio of the mean
brightness values of the liver and kidney cortex, and the gray-level representation on the matrix method
(GLCM) [12] method to offer information on image goodness incorporating distinction, homogeneity,
and linearity [13]. At the similar depth, two regions of attention were identified, matching to the liver
and kidney rind. This CNN model was designed from 3-convolution layers, 2-max-pooling layers, and
three fully connected layers, as shown in the figure (4).
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FIGURE (4): building block representing smart factorization [10].



The reference [14] studied the classification of chronic liver disease which has been a vast medical onus.
It generally includes hepatitis B and C, disease of fatty liver, disease of the autoimmune liver, as well as
hereditary and metabolic liver disease, etc. The paper's main work is focused on the intelligence
classification of fibrosis in CLD patients [15]. Firstly, a convolutional neural network (CNN) model is
built to perform categorization tasks over images. A radiomics style [16] is also implemented to extract
radiomics merits from images and build parametric model. After then a machine learning classifier is
used to categorize the liver fibrosis. This CNN model was designed from sixteen convolution layers with
kernel filter (3x3) & (5x5) without using max-pooling layers, as shown in the figure (5) [17].
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FIGURE (5): Efficient Net model structure [14].

The reference [18] proposed a nonalcoholic full of fat liver disease categorization from US data, since
corresponding patients are at an increased risk for the development of cirrhosis and hepatocellular
carcinoma (HCC). In spite of the medical imaging nature, the amount of data for the medical image is
limited. Thereby, transfer learning in many times used to override the sets of small training for
processing the neural network. The network is primary trained using the image net dataset consisting of
normal images. The dataset of liver ultrasound images by matching the small dataset through network
learning was augmented for the trained network [20] in study. This dataset is then further augmented by
mirroring, collecting, and rotating to make better robustness of neural networks.

In this CNN model, detailed in figure (6), each block was designed from six convolution layers and one
Ave.-pooling layers with filters sizes of (3x3), (2x2), for bloc1; (5x5), (3x3) for block2; and (7x7), (5x5)
for block 3 [21].



FIGURE (6): The CNN architectures of every convolutional layer have three parameters: kernel size,
depth, and stride [18].

The reference [22] of the author categorizing liver cirrhosis grounded on data from images of ultrasound
used in convolutional neural networks (CNNSs) are broadly used in medical imaging. Recent research
addresses liver disease detected in ultrasound images. It takes a deep learning approach and uses a
combination of handcrafted functions and classical classifiers. Cirrhosis is the greatest dangerous liver
disease. So, it is difficult to gather an enough amount of data. Consequently, the limitations of obtainable
cirrhosis data add to the difficulty of the pattern recognition problem. Therefore, the average error rate
may be higher for a finite dataset than for another type of dataset.

Figure (7) shows the CNN model was designed from two models each model contains from convolution
layers, and Max pooling layers, with kernel filter (3x3) and (2x2) respectively.
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FIGURE (7): CNN structure [22].

The reference [25] produced a process that presented the assessment of liver healthy out of ultrasound
imaging. Because it is non-invasive and practical thanks to the classification of the liver ultrasound
standard planes, it is widely utilized in clinical liver assessment. On the other hand, the ultrasound
machine's imaging principal results in undesired image qualities including shadows and speckle noise,
which are inherent to the image. Methods evaluated in this work were mainly about traditional machine
learning and deep learning. Figure (8) shows the selected CNN designed from 5-models: model (1&2)
contains 2-convolution and 1-maxpooling layer, but the last three models contains 3-convolution and 1-
maxpooling layer and three fully connected layers with kernel filter (3x3),(2x2), (1x1) respectively.
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V- COMPARATIVE OF THE AUTHORS WORK TO THE RELATED WORK
Works proposed in [1] showed that applying the CNN technology using the GPU takes less time than
applying it to the CPU, and this encourages programmers to use more data to get better results. The
design of the model [1] was based on Convolution and Max-pooling layers leading to an accuracy rate of
91%. As for the research proposed in [6], it relied on the impact of database quality on extracting the
best results. The US images achieved better results if they had a high resolution, the model design relied
on a double number of convolutions and one layer of max-pooling for each model, but when increasing
the number of convolutions, the implementation of the program is delayed because increasing the
number of nodes used in the program. Results obtained with [10] using a usual model, based on two
convolution layers followed by the Max-pooling layer, show a very high accuracy rate reaching 98%.
With 84% of accuracy rate obtained in [14], the importance of sustaining the max-pooling layer in the
design of the model is highlighted. An accuracy rate of 97% is obtained in [18] relied in designing the
model on the formation of three blocks, each block consisting of six layers of convolution with one layer
of Ave.- pooling, not Max-pooling, and the difference between them was describe in Section2.
Algorithm proposed in [22] is almost similar to the design of the model in [10], and the accuracy rate
was 95%. However, the [25] was designed by increasing the number of models, but in the same order in
the use of layers, and the accuracy rate was less, reaching 92%, the the authors work using data set
(ultrasound image) from hospital only was designed from three models each model consist of
convolution and max.poolong layers, the accuracy rate was reached 99%.
Here are all these details more accurately shown in Table(l)
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VI-  CONCLUSIONS
Based on these researches' observations, we can conclude that the CNN technology is a very good
technique in the early detection of diseases and determining the type of disease. Effectively, by
entering the images taken with the ultrasound device, convincing results could be obtained through
the application of the adequate CNN program designed for this purpose.
The present work sheds light on this modern technology for the purpose of using it in detecting
diseases that affect an important organ in the human body, which is the liver, and through the authors
research, which is still working on obtaining the best results and comparing them with the results
obtained from a group of hospitals, which are the Medical City and Yarmouk And Al-Numan and Al-
Karkh are among the best qualified doctors in this field, where the percentage of results was 98-99%.
Accuracy in obtaining these results depends on choosing high-resolution images, where the program
can correctly store the characteristics of each disease case and then compare with the images. The
other used by the program for examination and diagnosis of disease.
By continuing to work in such research, we can in the near future rely on these programs and help the
medical staff in detecting and identifying diseases that affect the liver, kidneys, or any other organ, as
accurate examinations with CT and MRI devices are of high cost, and not all patients can perform
examinations with these devices that have relied on ultrasound devices in the initial examinations.
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