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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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 2 

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. 

 

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

2022) 
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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. 

 

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. 
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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): 

       [ 
‖    ‖

 

    ]      

  (1) 

where:    represents a hidden neuron outcome value,          ,   represents the number of hidden 

neurons,   represents an input vector,    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): 

   ∑        
 
         

  (2) 

where:    represents an output neuron outcome value,          ,   represents the number of output 

neurons and      represents a weight between the hidden and output layers.  

 

Figure 3: General architecture of the proposed FDL approach 

 

It is worth mentioning that in the input layer          , where:   represents the number of input 

neurons. Furthermore,   can be   ,   , …, or   , where:    and    (and so on) refer to determined 

DNA centers, and    refers to the main DNA center. Similarly,   can be   ,   , …, or   , where:    

and    (and so on) refer to determined DNA centers, and    refers to the main DNA center. Likewise, 
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  can be   ,   , …, or   , where:    and    (and so on) refer to determined DNA centers, and    

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:       represents the function of the 

1
st
 RBF-NN for the 1

st
 DNA center and       represents the function of the 2

nd
 RBF-NN for the 2

nd
 

DNA center. So: 

                           

 (3) 

where:        represents the function of the centralized RBF-NN for the main DNA center and   

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
st
 DNA center is 

employed for the Arab persons and the 2
nd

 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
st
 RBF-NN of the 1

st
 DNA center, 2

nd
 RBF-NN of the 2

nd
 DNA center and centralized 

RBF-NN of the main DNA center, respectively. 
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Figure 4: Training curve for the 1
st
 RBF-NN of the 1

st
 DNA center 

 

 

Figure 5: Training curve for the 2
nd

 RBF-NN of the 2
nd

 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
st
 training yields that the Mean Squared Error (MSE) performance attains 0.000125 after 

200 epochs. The 2
nd

 training reaches the MSE performance equals to 0.000369822 after 52 epochs. The 

3
rd

 training obtains the MSE performance of 7.87352×10
-05

 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 

(SAĞIROĞLU & ÖZKAYA, 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 

Network 

MSE MAE MAPE 
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1
st
 RBF-

NN 
0.003 0.005 0.034 

2
nd

 RBF-

NN 
0.009 0.019 0.033 

Global or 

centralized 

RBF-NN 

0.002 0.004 0.034 

 

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
st
 RBF-NN elapsed times are higher 

than the 2
nd

 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 

Learning 

Network 

Training 

time 

(sec.) 

Testing 

time 

(sec.) 

1
st
 RBF-NN 2.172 0.016 

2
nd

 RBF-NN 0.544 0.013 

Global or 

centralized 

RBF-NN 

3.484 0.019 

 

To illustrate, the 1
st
 RBF-NN is assigned for the Arab database and the 2

nd
 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 
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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. 
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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, El-Gaaly, et al., 2020). In 2021, fake and 

original fingerprint images were classified by a deep network (Ibrahim 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. 
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      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. 

 

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.  

 

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 

DRNN Layers 
Parameters 

and Values 

Sequence input 

layer 
Input size = 1 

Word 

embedding layer 

Embedding 

dimension = 50, 

Number of 

words = 100823 

LSTM layer 

Number of 

hidden units = 

80, Output mode 

= last 

Fully connected 

layer 

Number of 

classes = 2 

Softmax layer 
Number of 

classes = 2 

Classification 

layer 

Number of 

classes = 2 
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Table 2: DRNN training options and their values 

Training 

Options 
Values 

Optimizer Adam 

Mini-batch size 16 

Gradient 

threshold 
2 

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. 

  

 

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 

Evaluation 

Metrics 
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 f1-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 Iraqi 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 Iraqi 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 Iraqi 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 Iraq. 

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 - - -    

mailto:Abdulrahman.alrmaih@nahrainuniviedu.edu.iq
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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 Iraqi society, especially young people. It can also be said that the link between the interests of 

Iraqi 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 Iraq 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 

Iraqi 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 

Maqnani 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 Iraq. 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 MLlib 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 Iraqi 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 Iraqi 

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 Iraqi 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 Iraqi 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 Iraqi 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 Iraqi 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 

Iraqi 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 Iraqi society. This platform has also been used as an official means of 

communication in some Iraqi 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 Iraqi 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 (Itqan) 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 (AI 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 Iraqi 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 Iraqi 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. 

 

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. 

 

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. 

 

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. 

 

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. 

 

Figure (6) Study sample according to the most used platforms 

 

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 
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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. 

 

Figure (8) Study sample according to knowledge of big data 

 

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 

 

Figure (11) Study sample according to acceptance to solve the drug problem 

 

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 Iraqi 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 

 

Figure (15) Study sample according to belief in Iraqi 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. 

 

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. 

 

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. 

 

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 

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. 

(a) (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 (Röck 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: 
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 Collecting comprehensive real dataset which includes colored images of valuable cornea maps of 

(front axial/sagittal curvature, corneal thickness, front elevation and back elevation). 

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

software. 

 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 (Piñero 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
st
 cluster primarily consisted of normal eyes, while 2

nd
 cluster included a combination of healthy eyes 

and eyes with forme fruste keratoconus. 3
rd

 cluster predominantly comprised eyes in the mild stage of 

keratoconus, while 4
th

 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 × 240 × 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, Fırat et al. performed keratoconus diagnosis based on an Artificial Intelligence (AI) 

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 (Fırat 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 Iraq. 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. 

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 

Image 

capturing unit 
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). 

 

 

 

 

 

 

 

 

 

 

 

 

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 245×245×3 pixels. Each image can mathematically be represented as 

           , where:     is an index of a map (      for front axial/sagittal curvature,       for 

corneal thickness,       for front elevation and       for back elevation) and         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             to grayscale          , 

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: 

 ̃

(1) 

 ̃

(2) 

 ̃

(3) 

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 

No. 

Layer's 

Name 
Specification(s) 

1 Input layer 

Colored map image, 

type JPG and size 

245×245×3 pixels 

2 
Convolution 

layer 

Filter size of 5×5 

pixels, no. of filters 

equals 2, stride of 

1×1 pixel and no 

padding 

3 ReLU layer 
ReLU activation 

function 

4 Pooling layer 

Type maximum, 

pooling size of 7×7 

pixels, stride 3×3 

pixels and no 

padding 

5 Flatten layer 12482 nodes 

6 
Softmax 

layer 
2 nodes 

7 
Classification 

layer 
2 nodes 

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. 

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. 

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. 

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. 



 44 

 

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.  

 

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 

Rule 

Accuracy 

NAND 24.28% 

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 Artificial Intelligence (AI) 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. 
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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  
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Figures 1: Demonstrations for full-palm textures from the database of CMPI (CASIA-

MS-PalmprintV1., n.d.) 

 

 

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 (AI) 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:  

 Full-palm textures image of a left hand for the acquisition wavelength of 460nm. 

 Full-palm texture image of a right hand for the acquisition wavelength of 460nm. 

Veins 
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 Full-palm vein image of a left hand for the acquisition wavelength of 940nm. 

 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 128×128 pixels. Such operation is useful in 

further size reduction of employed images, which helps in speeding up the next stage analysis work. 

 

 

Figure 3: Demonstration of the suggested approach 

 

Table 1: Pre-processing of the advised augmentation operations 

Augmenta- 

tion's No. 
Augmentation's Name Parameter(s) 

1 Color processing 

Converting from 

grayscale to RGB 

(if needed) 

2 Random reflection Probability = 50%  
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3 Random rotation 
Rotation range =  

[-20, 20] 

4 Random translation 

Horizontal 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) 

1 Image Input 
Image size = 128×128 

pixels 

2 Convolution 

Filter size = 3×3 pixels, 

no. of filters = 32 filters, 

stride size = 1×1 pixel and 

padding mode = same as 

input 

3 
Rectified Linear Unit 

(ReLU) 
ReLU activation function 

4 Pooling 

Pooling type = maximum, 

pooling size = 2×2 pixels 

and stride size = 2×2 

pixels 

5 Convolution 

Filter size = 3×3 pixels, 

no. of filters = 64 filters, 

stride size = 1×1 pixel and 

padding mode = same as 

input 

6 ReLU ReLU activation function 

7 Pooling 

Pooling type = maximum, 

pooling size = 2×2 pixels 

and stride size = 2×2 

pixels 

8 Convolution 

Filter size = 3×3 pixels, 

no. of filters = 128 filters, 

stride size = 1×1 pixel and 

padding mode = same as 

input 
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9 ReLU ReLU activation function 

10 Pooling 

Pooling type = maximum, 

pooling size = 2×2 pixels 

and stride size = 2×2 

pixels 

11 Fully connected 
No. of nodes = 

256neurons 

12 ReLU ReLU activation function 

13 Fully connected 
No. of nodes = 100 

neurons 

14 Softmax 

Softmax activation 

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
st
 DL is for left full-palms with the 460nm, 
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2
nd

 DL is for right full-palms with the 460nm, 3
rd

 DL is for left full-palms with the 940nm, and 4
th

 

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) 

1 Optimizer 

Optimizer type = 

Stochastic Gradient 

Descent with Momentum 

(SGDM) 

2 No. of epochs Maximum epochs = 20 

3 Initial learning rate 1×10
-3

 

4 Mini batch size Mini batch size = 64 

5 Shuffle Every epoch 

6 Verbose False 

 

 

Figure 4: 1
st
 DL learning curves for left full-palms with 460nm acquisition 
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Figure 5: 2
nd

DL learning curves for right full-palms with 460nm acquisition 

 

 

Figure 6: 3
rd

DL learning curves for left full-palms with 940nm acquisition 

 

 

Figure 7: 4
th

DL learning curves for right 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 f1-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
st
 DL attains 99.12%, 

56.00%, 99.56%, 56.00%, and 56.00% for the accuracy, sensitivity, specificity, precision, and f1-

score, respectively. 2
nd

 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
rd

 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 

Method 

Metrics 

A
cc

u
ra

cy
(%

) 

S
en

si
ti

v
it

y
(%

) 

S
p

ec
if

ic
it

y
(%

) 

P
re

ci
si

o
n

(%
) 

F
1
-s

co
re

(%
) 

1
st
 DL (for left full-

palms with 460nm) 
99.12 56.00 99.56 56.00 56.00 

2
nd

 DL (for right 

full-palms with 

460nm) 

99.04 52.00 99.52 52.00 52.00 

3
rd

 DL (for left full-

palms with 940nm) 
99.02 51.00 99.51 51.00 51.00 

4
th

 DL (for right 

full-palms with 

940nm) 

98.96 48.00 99.47 48.00 48.00 

Suggested 

approach (for DLs 

combination) 

99.87 87.00 100 100 93.05 

 

precision, and f1-score, respectively. 4
th

 DL yields 98.96%, 48.00%, 99.47%, 48.00%, and 48.00% 

again for the same metrics of accuracy, sensitivity, specificity, precision, and f1-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 f1-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
st
 

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
nd 

stage was assigned for using pre-processing operations of advised augmentation and resizing 

operations. The 3
rd

 stage was determined for applying an advised DL network with its provided 

training options four times, where 4 DLs were employed. The 4
th

 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 f1-score, respectively. It significantly further 

improved the values of sensitivity, precision, and f1-score.  
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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-aliz810/IRFDRD.git 

 

Value of the Data  

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

technique. 

 IRFDRD can be used to train deep learning models that can classify early signs of 

DR. 

 The data is comprehensive, containing DR severity stages (healthy, mild, moderate, 

severe, and proliferative DR).   

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

 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 is 

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). 

 

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. 
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Figure (2) Huvitz OCT. 

Fast capture, small pupil mode, silent operation, low flash intensity and automated flicker 

detection, all contribute to the best images with specification of fundus camera shown in Table 

(1).     

Table (1) Specification of Huvitz Fundus Camera. 

Fundus 

camera 

Type Non-mydriatic fundus camera 

Resolution 
60line pair/mm or more (center) 40line pair/mm or more 

(middle) 25line pair/mm or more (periphery) 

Angle of view 45ᵒ 

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

Minimum pupil 

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

Flash light White light, 10 levels 

Pixel pitch at fundus 3.69 um (20M pixel color), 4.63um (12M pixel color) 

Capture mode Single, stereo, wide field panorama 

 

2. IRFDRD: 

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-

aliz810/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.  

 

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 
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resolution of 3507 × 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. 
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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. 
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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. 

 

Figure 2 :   Slit lamp anatomy [5] 
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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 

Parameter White Laser Halogen Light 

Brightness and 

Intensity 

a highly intense and bright light, 

significantly improving the visibility 

of fine details in the eye structures 

Less intense which may limit the 

ability to see minute details, 

especially in highly pigmented 

or densely packed tissues 

Color Accuracy and 

Rendering: 

Superior color rendering and 

accuracy, closely mimicking natural 

sunlight. This enhances the 

differentiation of various tissues and 

abnormalities in the eye. 

broad spectrum of light but with 

lower color accuracy, which can 

make it harder to distinguish 

subtle differences in tissue 

coloration 

Energy Efficiency More energy-efficient, providing 

high brightness with lower power 

consumption, less heat generation 

and a longer operational lifespan 

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 

Stability 

Offers stable and consistent light 

output over time, reducing the need 

for frequent adjustments and 

maintenance 

Light output can degrade over 

time, leading to inconsistent 

illumination and the need for 

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. 

 

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: 

 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. 

 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: 

 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. 
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 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 6: Laser control board 

 

   

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.  
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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
2
) 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:  

 

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]. 
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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]. 

  

a b 
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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 / ρC              (1) 

 

in [m2 .s−1] , where k thermal conductivity [W.m−1.K−1], ρ and C specific heat [J.kg−1.K−1],  

[Dilhaire et al., 2004]. 

 

c 



 

 
81 

   √a/fπ              (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]: 

 

 

        (3) 
 

 

Where, T is the temperature,  

ρ is the density of the tissue, 𝑐𝑝 is the specific heat capacity, 𝑘 is the thermal conductivity. 
Qmet  is the metabolic heat generation per unit volume, Qperf  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) =µa I0 e
-µa z

                (4) 

Where: 

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

µa: Absorption coefficient of the skin tissue (1/mm) 

I0: Initial laser intensity (W/mm²) 

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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Fig.(4) Relationship of Thermal distribution and the 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
2
, collimated 20 mm

2
) 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. 
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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 
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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 days 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 
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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 I, 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 β-lactam Antibiotics , including Amoxicillin. Ciprofloxacin, 

Tetracycline, Streptomycin, Imipenem, Amikacin, Norfloxacin, and resistances to the Antibiotics 

Piperacillin, Cefotaxime, 

     The resistance of S.aureus bacteria for β-lactams antibiotics is action to their ability to product 

β- lactamase enzyme. These enzymes work collapse the β-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 β-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 

Antibiotic Bacterial isolation 

NOR PRL CAZ AK AX IPM CTX S TE CIP 

S R R S I S R S S S S.aureus 

R R R R I R R R R R S.aureus 

R R R S R R R S I R E.faecalis 

R R R S R S R R R R E.faecalis 

S S R I S S R R R S E.faecalis 

R R R S R I R I I S E.coli 

R R R R R R R R S R E.coli 

R R R S R S R I R R E.coli 

S R R R R S R S R S K.pneumoniae 

S R R S R S R S R S K.pneumoniae 

S I R S R S R I I S K.pneumoniae 

S R R S R S I I S S K.pneumoniae 

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. 
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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 

isolates 

Number of 

isolates 

Source of 

isolation 

Evaluate the 

result 

percentage % 

S.aureus 12 Second degree 

Burns 

+ Medium 18.75 

E. faecium 1 Second degree 

Burns 

+ Medium 18.75 

E.coli 10 Second degree 

Burns 

+ Medium 18.75 

K.pneumoniae 13 Second degree 

Burns 

+ Medium 18.75 

S.aureus 3 Third degree 

burns 

++Strong  12.5 

E. faecium and 

K.pneumoniae 

 

11 

 

Minor Burns 

Non- formation  

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%). 
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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). 
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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: 

 Manufacturing Al-Cu-Zn and Al-Cu-Sn cast alloys from pure elements with altering their 

weights percentages.  

 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 Al–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 Al–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 Al6Cu5Zn alloy which is noncommercial. Al-Zn powders had the prospective to be mixed 

with Cu and Al powders. These were in a constitution of Al6Cu5Zn 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. 

 

 

 

Figure 2: The general block diagram of the applied extensive processes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

Heat Treating then Quenching 
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Table 1: The employed weights and ratios for the pure Al, Cu and Zn 

Index Al(gm) 
Cu 

(gm) 

Zn 

(gm) 
Al(%) Cu(%) Zn (%) 

A1 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 

(gm) 

Sn 

(gm) 
Al(%) Cu(%) Sn (%) 

B1 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 ( ) is considered by rubbing each cast alloy, where:   

is defined as length divided by diameter. In this study, the cutting ratio is taken as    . 

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): 

    
        

 

 
 

     
        

 

     
        (1) 

where:     is the HV measurement for N number,   is the load in (Kg),  =136º,    (
 

 
)=0.927 

and      
  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): 

                     (2) 

where:     is the TS measurement for N number and     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
(1)

 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 

Index Zn (wt%) 
HV(Kg/mm

2
) 

(Standard) 

HV(Kg/mm
2
) 

(Air) 

HV(Kg/mm
2
)  

(Water) 

A1 0 82 72.070 56.944 

A2 2 167.347 67.769 46.125 

A3 4 72.070 56.944 53.908 

                                                           
(1)

 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 

Index Sn (wt %) 
HV(Kg/mm

2
)

(Standard) 

HV(Kg/mm
2
)

(Air) 

HV(Kg/mm
2
)

(Water) 

B1 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 ( ) of approximately equals to 1, where:   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  =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 

quenching 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: 

 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. 

 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. 

 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).  

 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). 

 

 

 

 

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  

Index Zn (wt%) 
HB (Standard) 

(Kg/mm2) 

HB (Air) 

(Kg/mm2) 

HB (Water) 

(Kg/mm2) 

A1 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  

Index Zn (wt%) 
TS (Standard) 

(Mpa) 

TS (Air) 

(Mpa) 

TS (Water) 

(Mpa) 

A1 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 

Index Sn (wt%) 
HB (Standard) 

(Kg/mm2) 

HB (Air) 

(Kg/mm2) 

HB (Water) 

(Kg/mm2) 

B1 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  

Index Sn (wt%) 
TS (Standard) 

(Mpa) 

TS (Air) 

(Mpa) 

TS (Water) 

(Mpa) 

B1 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 Al-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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فإن أهمية لذا  9116منهوم الأمن الغذائي حسب تعريف مؤتمر القمة العالمي للأغذية الذي عقد في عام  إلى
 . الأمن الغذائي تكمن في

 توفير حياة صحية وسليمة للافراد .9
 عيالاستقرار المجتمضمان  .2
 تحقيق الأمن والسلم .3
حسب تعريف لجنة  المستدامة وإن مفهوم التنمية المستدامة نميةالغذائي ذات صلة وثيقة بالت وإن الأمن

 هاهي تلبية احتياجات العصر دون ان تؤدي إلى تدمير قوة الأجيال المقبلة على تلبية احتياجات بورتلاند()
الخاصة فهي عملية تغير تستهدف التنسيق بين مجموعة من الاهداف الاقتصادية والاجتماعية من ناحية وإدارة 

 .البيئة من ناحية أخرى مع مراعاة احتياجات الأجيال المستقبلية
وآمن  غذاء كاف)الأمن الغذائي والتنمية المستدامة حيث ان الأمن الغذائي يعني  نلذا فإن هناك علاقة وثيقة بي

 .ني )إستدامة الغذاء وتحقيق الرفاهية(عالمستدامة للزراعة ت نمية( والتة الاحتياجاتيلتلب
تراتيجية في تحقيق الأمن الغذائي العراقي الس يتم بحث موضوع دور المحاصيلسوإنطلاقا  من المفاهيم السابقة 

تراتيجية كالقمح دورا  سمحاصيل الال( حيث تلعب ة المستدامة )محصول القمح أنموذجا  تنميعلى ال هاانعكاساتو 
 .اساسيا  في تحقيق الأمن الغذائي العراقي

 

 مشكلة البحث
 امة لا غنى للانسان عنها لذا فإن توفير الغذاء للمجتمعهالفسيولوجية ال تعتبر الحاجة إلى الغذاء أحدى الحاجات

النفسي للفرد والمجتمع، وان إنعدام الغذاء وبالتالي تحقيق الأمن لر من الركائز الأساسية عتبمن قبل الدولة ت
والتي تهز الأمن والسلم الاجتماعي  انعدام الامن الغذائي سيؤدي إلى جملة من المشاكل الاقتصادية والاجتماعية

ل الستراتيجية في تحقيق ذلك يمن الغذائي ودور المحاصبد من تسليط الضوء على موضوع الاوبالتالي كان لا 
 بها مريالية التي حالظروف ال ظلي ف سيما المستدامة في العراق لا بموضوع التنمية الزراعية اربطهو الامن 
 ي.الاقتصاد نها من تداعيات وبخاصة في الجانبالاوكرانية وحرب غزة وما نتج ع كالحربالعالم 

 

 أهمية البحث
في  نهالا يمكن الاستغناء ع كحاجةستراتيجية أهمية البحث من أهمية الغذاء وبخاصة المحاصيل ال تأتي

 من خلالحياة المواطن العراقي ويمكن توضيح الأهمية العلمية لهذا البحث 
 .تسليط الضوء على واقع الحالة الغذائية في العراق -
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 .في العراق الغذائي الامنتراتيجيات الكفيلة بتحقيق سوضع ال -
 

 أهداف البحث:
 يلي ق مايالبحث إلى تحقيهدف 

 .الغذائي العراقي تحقيق الأمنلتقديم الحلول والاستراتيجيات المناسبة  -
العالم وبخاصة الوضع الغذائي العالمي  هاالظروف القاسية التي يمر ب لمواجهةيلة كفوضع الخطوات العلمية ال -

 والتغيرات المناخية. نتيجة للحرب الأوكرانية
قيق آمن غذائي عراقي تحار السياسي العراقي للمساهمة في وضع جملة من النتائج والتوصيات أمام صانع القر  -

 .مستقر
 

 :دود البحثح
 2123-2192أنموذجا  وللفترة الزمنية من  حالقم حصولللدراسة العراق وم فيال الجغراجيكون المس

ية الانتاج مة وكدوعلى مستوى المحافظات العراقية من حيث المساحات المزروعة بالقمح والمساحات المحصو 
 الواحد. الدونم نتاجيةوا

 

 رضية البحث: ف
 ةللاستهلاك المحلي وسد الحاج حهل أن العراق قادر على ان يكتفي ذاتيا  من إنتاجية محصول القم

الغذائي العراقي وبالتالي إنعكاساتها  الآمنتأثير ذلك على تحقيق  نمن الخارج وبيا الى الاستيراددون اللجوء 
ولاسيما أن العراق يمتلك إمكانيات زراعية من حيث  ٠٢3٢ بحلولعلى التنمية المستدامة للزراعة في العراق و 

 .اروائية ت زراعة ديمية آوكانالمساحة القابلة للزراعة سواء ا
 منهجية البحث:

لاستقرائي الاحصائي المعتمد على لغة الأرقام التي ا هجوالمنالتحليلي د الدراسة المنهج الوصفي تمستع
المكتبة في  صاء وكذلك الدراسات والبحوث المتوفرةحلالوزارة التخطيط / الجهاز المركزي  من اتم الحصول عليه

 .الخصوص العراقية بهذا
 مفهوم الأمن الغذائي

من قل أهمية عن الأيالغذائي لا  فالأمندى ركائز الامن القومي لأي بلد من بلدان العالم حعد الامن الغذائي أي
 (15، 2016)عبد الخالق ،  .والامن الاجتماعي والأمن المائي العسكري 

 .بلد يالقومي لأ الأمنا لا جدال فيه ان تحقيق الامن الغذائي يساهم في دعم ركائز ممو 



 
114 

يات التي رصدها دحي والأمن المائي كانت من أهم التمشكلات الأمن الغذائوطن العربي فإن للوبالنسية 
وقد نتج عن تلك القمة  2111اعلان الكويت والصادر عن القمة الاقتصادية والتنموية والاجتماعية في الكويت 

ً   جا  اقرار برنام تتطلع بتنفيذه المنظمة  ما (عشرين عا)بالامن الغذائي العربي تمتد لمدة عقدين  قيتعل طموحا 
 .العربية للتنمية الزراعية

 هما في غاية الأهمية نن مصطلح الامن الغذائي تتضمن مصطلحيإو 
 (33)بكدي واخرون، حيث انه كلاهما يؤثر بالآخر ين بينها علاقة طرديةحلصطن كلا المإالغذاء و  - الأمن

 الكريم حيث قال تعالى في محكم كتابه
 (4-3)سورة قريش، اية آمنهم من خوف(و  البيت الذي أطعمهم من جوعفليعبدوا رب هذا )

)عبد الخالق،  الجوانب التالية تحقيقاد من أجل بعبلدان العالم يرتكز على أربعة اي بلد من وان الامن الغذائي لأ
2016 ،28) 

 خارجيا .  وأوتعني وجود كمية كافية من الغذاء محليا   الاتاحة/ -9
 .الأفراد جميعتكون اسعار المواد الغذائية ملائمة ل /القدرة -2
 .وسهل الحصول عليها ناسالغذاء يكون في متناول ال /امكانية الوصول -3
 .ة الغذاء من الناحية الصحية والتغذويةمي ملائنتع /السلامة -4
 نهاعلى كياقدرة الدول والمجتمعات الحفاظ )الغذائي  الأمنفي سياق النظام الدولي يمكن ان تحدد مفهوم و 

 (Burry, 8-19) معادية(عتبرها د قوى التغير التي تضالمستقل وتماسكها الوظيفي 
دون ذلك لا بد من مضاعفة الحذر والقوة  هزيمة وللحيلولةالامن من ال)خلدون  ابنوقد ورد ذلك في مقدمة 

 (124، 2005)العساف،  . والحماية( والدفاع
 ه بالسعرات الحرارية اللازمةحافظ على طاقته ويمدييوميا  من الغذاء او  ننساما يستهلكه الا /أما تعريف الغذاء

 (36)بكدي،  .الأنشطة البدنية والحيوية والعقلية لتنفيذ
من الغذاء السليم والمغذي لتغطية إحتياجاتهم الغذائية  الإنسان على كميات كافية حصول( F.A.Oتعريف )اما 

 (F.A.O) .حياة صحية فاعلةيعيشوا لوما يرغبون به من أغذية 
غذاء بالكمية المتوازنة اجه من الحتتالدول العربية ما  تنتجي آن هة العربية للتنمية الزراعية فظمأما تعريف المن

 (8، 2007)حسانين،  .بالكم والنوعية المطلوبة الغذاء طريقة اقتصادية شرط ان توفر لكل المواطنينبو 
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كان بسبب معدلات النمو سنتيجة للزيادة المستمرة بال فيأتي أهمية ذلك يالعراقأما ما يتعلق بالامن الغذائي 
الزيادة الطبيعية للسكان للحد من ظاهرة الفجوة  معدل وبنفستطلبه ذلك من زيادة في انتاج الغذاء يوما ي الطبيع

 (9) فوزي، ط .جالسلع الغذائية من الخار  استيرادأحيانا  عن طريق  تهالغذائية والتي يتم محاولة معالجا
حيث يضطر العراق سنويا  إلى شراء كميات بغذائية ستراتيجية  لمحصول القمح كسلعةة ببالنسالحال كما هوا 

 .الناجمة عن ذلك غذائيةجوة الفة الجالمحلية ومعال ةسد الحاجلوتوقيع عقود مع الدول المنتجة  محمن الق
 (9)فوزي، ط المتغيرات اهمها: ق تعكس مجموعة مناالعر ة الغذائية في فجو وإن ال

 الامكانيات الطبيعية والبشرية المتاحة. -
 لوجي السائد. نالتكالمستوى  -
 .اسة الاقتصاديةيسال -
بغية الوقوف على حقيقة و  ية أحد أهم المؤثرات الرئيسية لامكانية تحقيق الأمن الغذائي العراقو تعد هذه الفجو 
 يمكن الاستشهاد بمؤشرين هماضع العراق زراعيا  و 
 ( يوضح ذلك9)جم العمالة الزراعية إلى العمالة الكلية والجدول ح - أ

 (1جدول )
)المنظمة العربية للتنمية  5151 – 5112ة من حجم العمالة الزراعية إلى العمالة الكلية للفتر 

 (2020الزراعية، 

 نسبة العمالة الزراعية الى العمالة الكلية السنة

2192 96,62 

2196 96,66 

2192 96,4 

2191 92,14 

2121 96,61 

العمالة الكلية بحيث لا يزيد في  الىة العمالة الزراعية بنس( تدني 9الجدول )يتضح من 
 % 96,62عن  أفضل الأحوال

 ( يوضح ذلك2) الجوع في العراق والجدول مؤشرر نقص التغذية و شمؤ  -ب 
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 (5جدول )
)عبد المنعم،  ٠٢٠٢ – ٠٢٢3للفترة من  الجوع في العراقومؤشر مؤشر نقص التغذية 

2023 ،45) 

 مؤشر الجوع السنة

2113-2199 36,9% 

2192-2121 36,2% 

2192 26,2% 

2121 22,2% 

لالات رقمية بأن العراق غير قادر د تعطيبأن مؤشر نقص التغذية او مؤشر الجوع ( 2)من الجدول  يتضح
بالقطاع الزراعي وتحقيق  النهوضق على ار عالغذاء، بالرغم من قدرة ال من د حاجة المجتمععلى تلبية وس

وتكنلوجيا الا ان ذلك ينقصه  رأسمالومياه( وقوى بشرية و  ارض) ةما تملكه من موارد زراعيبالاكتفاء الذاتي 
 .ةمالتخطيط ووضع الاستراتيجيات الزراعية السلي

ي من التحديات الرئيسية التي تواجه العراق على الرغم من توفر ق يعتبر الامن الغذائي العراقبس ماوانطلاقا  م
في الانتاج الزراعي لسد  ةة والبشرية، لذا فإن القطاع الزراعي لم يتمكن من تحقيق الزيادة المطلوبيالموارد الطبيع

)طعمة واخرون،  هارض المطلوب من المنتجات الزراعية لمقابلة الطلب عليغوتحقيق ال يلحلاك المتهالأس ةحاج
2022 ،25) 

 التنمية المستدامة
ولي دذلك خلال نشرة الاتحاد ال كان ٠٨٩٢ستخدام مصطلح التنمية المستدامة لاول مرة عام اتم 

إعتراف دولي بالترابط بين البيئة  حماية البيئة( وكان هذالللحفاظ على البيئة بعنوان ) الاستراتيجية الدولية 
 (2، 2019)الابحر،  .والتنمية

الذي  ٠٨٩٩ام ( عتقبلنا المشترك)مس ية المستدامة من خلال تقريرتنمعلما بأنه قد تم صياغة مفهوم ال
يت سميم پورتلاند( ولذا لسابقة )جروهار ج الينرو ة وزراء السر عن اللجنة العالمية للتنمية والبيئة برئاسة رئيدص

 تياجات الحاضر دون ان تؤدي الى تدمير قوة الأجيالحية المستدامة )تلبية انملجنة بورتلاند وتم تعريفه الت
عملية تغير تهدف التنسيق بين مجموعة من الاهداف الاقتصادية  هيف ة(ا الخاصهالمقبلة على تلبية إحتياجات

 (5، 1979)اللجنة العالمية للبيئة والتنمية،  والاجتماعية ومن ناحية أخرى مراعاة احتياجات الاجيال المستقبلية
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 وهيمية خاصة هعقدت الامم المتحدة اربعة مؤتمرات دولية ذات ا  ٠٢٠٠ - ٠٨٩٠عامي وبين 
 ( لستوكهو المؤتمر الاول)مؤتمر الامم المتحدة حول بيئة الإنسان(تحت شعار ) 9162 م.  
  ول البيئة حمؤتمر الأمم المتحدة ) تحت عنوان ٠٨٨٠البرازيل  (ريو دي جانيرو)المؤتمر الثاني عقد في

 .، مؤامر قمة الارضية(تنموال
  (.مية المستدامةتنالامم المتحدة حول ال )مؤتمرتحت عنوان  ٠٢٢٠نسبورغ ( )جوها قد فيع ثالثال المؤتمر 
  (5، 2019)سالم،  ية المستدامةتنمال قادة العالم الالتزام بمبدأ حيث اعلن ٠٢٠2في عام  (21)ريو+المؤتمر الرابع 

ها اهداف اجتماعية واهداف بيئية وإهداف اقتصادية وسوف منالمستدامة اهداف وأبعاد متعددة وللتنمية 
 .في الجانب الزراعي تركز على التنمية المستدامة اقتصاديا  وبخاصة

ستهلاك الطاقة والموارد الطبيعية وإحداث تحولات جذرية في ا ولاحوهنا يمكن القول بأن الدول الغنية ت
ستدامة تعني توظيف الموارد ة المتنمية للدول الفقيرة فالبا بالنسمالسائدة في الأستهلاك والانتاج ااط الحياتية نمالأ

 (2002)مؤتمر التنمية العالمي للتنمية المستدامة،  سكان.المعاشي لل ى ل رفع المستو جمن آ
 

 :التنمية الزراعية المستدامة
ركيزة أساسية من ركائز تحقيق الأمن الغذائي في العراق حيث ان  المستدامة عيةتشكل التنمية الزرا 
ل العناصر الثلاثة يكن ان( متوفرة في جغرافية العراق وإن تفاعنسالا-الأرض-المياه)العناصر الاساسية الثلاث 

الماء العنصر المشترك لزيادة الانتاج الزراعي عن طريق السكان  ة الزراعية المستدامة باعتبار انيتنمتحقيق ال
 عنصر الارض التي يمكن استخدامها من قبل الانسان كما موضح في التخطيط التالي ىاضافة ال

 
 
 
 
 
 
 
 
 

 المياه

 الانسان

 الارض

 التنمية الزراعية المستدامة
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 العراق لا بد من الزراعية المستدامة في تنميةومن أجل تحقيق ال
 .والري بالتنقيط بالرش كالري حديثة في الزراعة  ي استخدام طرق ر  -
 .فافجالنات مائية قليلة ولديها القدرة على تحمل ناف زراعية ذات مقصنزراعة آ -
 .ترشيد استخدام المياه للاستخدامات الزراعية -
 .في ري محاصيل زراعيه معينه ةناعيصلاغراض اللاعادة استخدام المياه المستخدمة إمكانية  -
 خصوبة التربة.اتباع الدورات الزراعية للحفاظ على  -
 .ومكانيا   زراعية ذات أهداف محددة زمانيا   خططوضع  -
 .بالقطاع الزراعي لفلاحين للاهتمامتشجيع السن تشريعات قانونية  -
 .نة الزراعية في العملية الزراعيةنإدخال المك -
 الحبوب لمحاصيل الأولوية اعطاء في العراق يتطلبالمستدامة  اعيةإن تحقيق التنمية الزر  -

ة تلك ملالعراقي ومن ج يالغذائالأمن اساسيا  من اركان  ركنا   لتلك المحاصيل تشكلان  الستراتيجية
  ل القمح.المحاصيل محصو 

 محصول القمح انموذجا  /  يستراتيجية في تحقيق الآمن الغذائي العراقلدور المحاصيل ا
من زة اساسية من ركائز الايالستراتيجية الأساسية والتي تشكل رك يعتبر محصول القمح من المحاصيل

الاستهلاك المحلي من محصول  سد حاجة ية غوبللسكان العراقي حيث تشكل مادة غذائية اساسية  يالغذائ
د كميات كبيرة من هذا المحصول من خارج العراق بغية تأمين الغذاء يراالعراق سنويا  إلى إست أجلالقمح ي

على استيراد  هاوقد ألقت الحرب الروسية الأوكرانية ضلال ىالأساسي للمواطنين لمدة ستة أشهر كحد ادن
  .ح من اوكرانياقممحصول ال

أمين توكندا والولايات المتحدة الأمريكية وإن  استرالياالعراق إلى مصادر اخرى للاستيراد منها  لجألذا 
 (161، 1999)العبادي،  .العراق تأثر بعوامل متعددة منها في يتهلاك المحلسمحصول القمح لغرض الا

 زيادة الانتاج

 تحقيق الرفاهية

 تحقيق الامن

 تحقيق التنمية الزراعية

 تحقيق الامن الغذائي
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عدد سكان العراق لعام  ةقيار عتقدر وزارة التخطيط العامل الديموغرافي( حيث ل)اان سكالطبيعي لل ونمال  .9
 .مليون نسمة (44)والي ح ٠٢2٣

 .(العامل الدولي)العالمي  الازمات الاقتصادية التي تعرض لها الاقتصاد .2
 (.العامل الاقتصادي) عالميا   قمحتذبذب أسعار الطن الواحد من ال .3
 (.الطبيعي املر( )العحصتال-الجفاف-يخالتغير المنا) يعيةالظروف الطب .4
 .ة غذائية استهلاكية للمواطن العراقيعتشكل الحبوب اهم سل ثيح يالاستهلاكالنمط  .2
 . حالطلب على محصول القم نتاجية مع تزايدضعف في الا .6

يادة انتاجية محصول القمح سواء وضع الخطط الزراعية الكفيلة بز  الى ٠٢٢٣ق منذ عام ار عى السعوقد 
 .ديمية او زراعة أروائية ت زراعةناكا

ة وتحليل البيانات الرقمية جالعفي العراق فقد تم مالقمح واقع حال محصول  عنبغية إعطاء صورة واضحة و 
 جغرافية ى على مستو  كغم/طنالدونم الواحد  ةاجينتوا نط ة/ة / دونم والانتاجيدات المحصو حعن المسا

 .٠٢٠٣- ٠٢٠٢ للفترة من ةالعراق اولا ثم على مستوى المحافظات العرقي
 يوضح ذلك (3)الجدول فالعراق على مستوعى  اما

 (3الجدول )
يبين المساحات المحصودة والانتاجية وانتاجية الدونم الواحد على مستوى العراق للفترة من 

 (2023)وزارة التخطيط العراقية،  5112-5153
 

المساحات  السنة
 المحصودة/دونم

انتاجية  الانتاج/دونم
 الدونم/كغم/دونم

2192 4166466 2642169 621,1 

2196 3621322 3122131 221,2 

2196 4911923 2164936 611,2 

2192 3934223 2966222 614,6 

2191 6963262 4343463 613,6 
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2121 2263623 6232312 626,6 

2129 1464222 4233694 446,3 

2122 6426212 2664612 361,3 

2123 2491221 4246626 214,2 

نم الواحد من ة وكمية الانتاج وانتاجية الدو دك تباين واضح في المساحات المحصو ن هنابأيتضح من الجدول 
 ٠٢٠٣ – ٠٢٠٢ة للفترة الزمنية دساحة محصو  اعلى سبيل المثال بلغ ىاخرى فعل ىالمحصول من سنة ال

 عام في دونما  ثمانون وستمائة وثلاثة و  يين وسبعمائة وستة وثلاثون الفا  ( ثمانية ملا ٩٢٩3٨٩3 ) هي
 ( دونم.3621322) عبواق ٠٢٠٨ سنة اعلاه الزمنية للفترة ةمحصود مساحة وأقل ٠٢٠٢

ا  وأقل سنة في الانتاج نط( 6232312 بمقدار ) ٠٢٠٢فقد بلغ اعلى انتاج عام  اما اعلى مستوى انتاج
ية جاتنالدونم الواحد فأعلى ا اما اعلى مستوى انتاجيةطنا   (٠٨.٢,٨٠بواقع ) ٠٢٠٢الدراسية  ضمن فترة

/ كغم 361,3بواقع  ٠٢٠٠للدونم الواحد عام  نتاجية/ دونم واقل اكغم221,2بواقع  ٠٢٠٨نت في عام كا
 ما يلي( ۳من الجدول ) نستنتجنم و د
ة نخصائص الس الىدونم يعود  حد كغم/ة وانتاجية الدونم الوادصو حات المحتذبذب الانتاج والمسا .9
ة وترتفع الانتاجية كما دصو حالم يزداد المساحات( لة )كمية الامطار فوق المعدبنوات الرطففي الس مناخيةال

خاصة في ة وبفية الانتاج في السنوات الجامة وكدصو حقل المساحات المتفي حين  ٠٢٠1هو الحال في عام 
 .(لىصلاح الدين/ ديا /كركوك // الانبار)نينوى محافظات كالمناطق الديمية 

لانتاجية ففى السنوات ة وادصو حري دجلة والفرات يؤثر على المساحات المنهك الهيدرولوجيةالخصائص  .2
في ة وزيادة دزيادة في المساحات المحصو  ا  ببمس ليةحيث الاطلاقات المائية تكون عا بةالمائية الرط

ً   حيحةوش ةالجافة حيث الاطلاقات المائية قليل ة. وعلى العكس في السنوات المائينتاجيةالا تراجعا  في  مسببا 
 .الزراعة الأروائية مناطقخاصة في بحصودة وقلة في الانتاجية و مالمساحات ال

ن العوامل منها خصائص السنه المناخية والمائية ومدى معن جملة ناجم تباين في انتاجية الدونم الواحد  .3
 .ةالترب خصائصاستخدام الأسمدة والمخصبات ونوعية البذور المستخدمة إضافة إلى 

يعود الى سيطرة  ٠٢٠٩ -2192للفترة من  صلاح الدين/الانبارنينوى/إن عدم ذكر محافظات  .4
 .ة وكمية الانتاجدصو حعلى المساحات الم العصابات التكفيرية على تلك المحافظات ما آثر بشكل واضح

 2123-2192 ق منار عوالانتاجية لل ات المحصودةحيوضح المعدل العام للمسا (9والشكل )
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 ٠٢٠٣ غايةول ٠٢٠٩ حيث تم اعتماد الفترة الزمنية منيوضح ذلك  (4أما على مستوى المحافظات فالجدول )
 كردستان.م يكافة المحافظات ما عدا اقل ملتكون الاحصائيات المتوفرة تش

ة دة الأولى من حيث المساحات المحصو تبالمر لت احت 2191عام  نينوى فييتضح من الجدول ان محافظة 
 طنا .( 229291واعلى انتاجية أيضا  بواقع ) دونم (9611622)بواقع 

( دونم واقل انتاجيه ٢٩٢..ة كانت محافظة البصرة بواقع )دصو حاقل محافظة من حيث المساحات الم وان
 ( طنا  . ٠٨٢٠٠)ع قاو ايضا  ب

نم واقل محافظة دو  /مغک (112لت محافظة بابل المرتبة الاولى بواقع )حتاجية الدونم الواحد فأانتمن حيث  اما
 كغم/دونم.( 466,2ذي قار براقع )

( 3621211ة بواقع )داحات المحصو سالمرتبة الأولى من حيث الم نينوى تلت محافظه اح ٠٢٠٠وفي عام 
تلت حية الانتاج فأمعيد كصأما على  ،( دونم33٠٩.دونم وجاءت محافظة البصرة بالمرتبة الأخيرة وبواقع )

( ٠٩.٠٠)ة محافظة البصرة بواقع ب( طنا واقل محافظة مرت٩٢٨٨.٢) بواقعالمرتبة الاولى و  سطوا ةمحافظ
 ا  نط

 واقلم / دونم غک (122,3)اعلى محافظه من حيث إنتاجية الدونم الواحد فكانت محافظه كربلاء بواقع  اما
 كغم/دونم(. 916)حافظه مرتبة محافظة نينوى وبواقع م
( ٩٠3..3۷)واقع بة و دصو حن حيث المساحات المينوى المرتبة الأولى منمحافظة  احتلت ٠٢٠٣ي عام فو 

 .دونم( ۰۱۵3۸البصرة المرتبة الاخيرة وبواقع ) محافظةواحتلت دونم 
طنا  وأقل محافظة  (663499)بالمرتبة الأولى وبواقع  نينوى أما على صعيد كمية الانتاج فقد جاءت محافظة 

من حيث أنتاجيه الدونم الواحد  ولىطنا  وجاءت محافظة كربلاء بالمرتبة الأ (33934)هي البصرة وبواقع 
وكما يتضح من  كغم/دونم(216,2بالمرتبة الاخيرة وبواقع ) نينوى م/دونم وجاءت محافظ غ( ک224,4بواقع )

 ة وكمية الانتاجدصو حات المحق من حيت المساار عرسوم البيانية لكافة محافظات الال
 نستنتج ما يلي:( 4ومن معطيات الجدول )

وذلك بسبب سعة مساحة نينوى كانت محافظة  حصودةات المححافظه من حيث المسامعلى ا  ان .9
اد على مالمحافظة حيث الاعت يالاساسي للمزارعين ف نن زراعة القمح والحبوب تشكل الركالمحافظة اولا  وكو 
 ي ط المطر خقع ضن ي ةفظاولكون الجزء الاكبر من المح (الامطار الشتوية والربيعية)الزراعة الديمية 

 خية الرطبة.السنوات المنا في المضمون 
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إلى و اولا   ساتين النخيلالسبب في ذلك يرجع الى كثرة ب لعلة محافظة البصرة و حإن أقل المحافظات مسا .2
 .لزراعة محصول القمح ثالثا  لة المساحات المخصصة قو  انتشار الحقول النفطية ثانيا  

الدونم  انتاجيةان ف وما  بين المحافظات زمانيا  ومكانيا  وعم هناك تباين واضح في انتاجية الدونم الواحد .3
في  ببية ولعل السيممناطق الزراعة الد في مناطق الزراعة الاروائية أعلى بكثير من محصول القمحالواحد من 

مية إضافة إلى انتظام عملية الري وتوفر المياه يالساقطة في المناطق الد كمية الامطار ذبذبذلك يرجع الى ت
 وائيالار  زراعةفي مناطق ال

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 4جدول 
 المساحات المحصودة وكمية الانتاج وانتاجية الدونم على مستوى المحافظات



 
124 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
125 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
126 

قية عن تحقيق الاكتفاء الذاتي لمحصول القمح لعام ار عفقد أعلنت وزارة التجارة ال .٠٢٠آما ما يتعلق بعام 
)محمد حنون( إن الكميات المسوقة من المزارعين، وأضاف المتحدث باسم وزارة التجارة  خلالمن  .٠٢٠

من الفلاحين  المسوقة حنطةالأهدافه من خلال كميات  حققلهذا العام نطة لمحصول الحالموسم التسويقي 
الاكتفاء الذاتي والاعتماد على المنتج الوطني بما يسهم في تحقيق الامن   سهم في تحقيقوالمزارعين التي ست

 الغذائي العراقي. )شفق نيوز، وزارة التجارة العراقية(
الموسم  خلالة نطة من الحمالكميات المستل بان .٠٢2 /ايار/ ٠٨وأعلنت وزارة التجارة العراقية يوم 

ى مستوي العراق طن وهي أعلى كمية إنتاج عل /عة ملايينبس( 6,111,111يصل الى )التسويقي الحالي 
على الصعيد  قمحة للجكدولة منتالعراق وهذا يعني تحقيق الاكتفاء الذاتي ودخول  ولحد الان ٠٢٢٣ام عمنذ 

 .ذائي العراقيي تحقيق الأمن الغف ستراتيجيةوالتي تشكل أولوية  العالمي
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 الاستنتاجات والتوصيات
 اجات:نتالاست

ان كذائي للسغعناصر الاستهلاك الساسيا  من ايشكل عنصرا "  حتضح من خلال البحث بأن محصول القما .9
 ي.وبالتالي يشكل ركيزة من ركائز تحقيق الامن الغذائي العراق

الذاتي من محصول القمح والدخول  هل عملية تحقيق الاكتفاءستلك العراق إمكانيات طبيعية وبشرية تيم .2
 .الى السوق العالمي حدولة منتجة للقمك

 ةجغرافي ى دونم على مستو  /مغك اجية الدونم الواحدوانتة/ دونم داحات المحصو سوالم /طنكميات الانتاجتباين  .3
فاف وقلة الموارد المائية جوال ةيخانالم ولعل السبب في ذلك يرجع الى التغيراتة واخرى العراق بين سن

 .السطحية والتصحر

الدونم الواحد  جيةانتة وكمية الإنتاج وادن حيث المساحات المحصو قية مار عتباين بين المحافظات الهناك  .4
 .زمانيا  مكانيا  

ء العراق من حيث المساحات تشکل سلة غذا نينوى حافظه م بأن ولبناء على المعطيات الرقمية يمكن الق .2
 .للانتاج والبشرية ة وكمية الانتاج وذلك بسبب توفر الامكانيات الطبيعيةدالمحصو 

سبب تقلص  دجلة والفرات( قد هري تركيا ) ن بخاصةإن نتائج السياسات المائية لدول الجوار الجغرافي و  .6
قلة الاطلاقات لي دجلة والفرات نهر القمح بسبب انخفاض مناسيب مياه  صولمحات المزروعة بحالمسا
 .من دول الجوارة المائي

 التوصيات
في وسط وجنوب العراق كالري بالرش  الأروائية وبخاصة الحديثة في المناطق ري العمل على إدخال طرق ال .9

 خير.بائعات المائية وبخاصة عملية التضلكة وتقليل الهتسة المياه الميموالري بالتنقيط من أجل تقنين ك
في الزراعة وبخاصة تلك الأصناف التي لديها القابلية على تحمل  محجديدة من بذور الق صنافإدخال أ .2

 حد.في الدونم الوا ةعالي نتاجيةالتربة وتعطى إ وملوحةالجفاف 
 سد حاجةحصول ستراتيجي والهدف كم قمحمحصول ال يةهمأ ان بخطة زراعية متكاملة تأخذ بالحسوضع  .3

 .الاستهلاك المحلي دون اللجوء الى الاستيراد من الخارج
 . والمزارعينالفلاحين ل بالمحصول من ق تسويق واستلامتسهيل عملية ال .4
 . دونم /مغالدونم الواحد ك ةسمدة الكيمياوية وتوزيعها على الفلاحين والمزارعين بغية زيادة أتناجيالاتوفير  .2
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سبب خسارة في لحماية الحقول الزراعية أثناء موسم الحصاد من التعرض إلى الحرائق لان ذلك يخطه  ضعو  .6
 .الانتاج الوطني

يز الفلاحين بالمكائن هوتج ةمن خلال السلف الزراعي صول القمحمحدعم وتشجيع الفلاحين على زراعة  .6
  والمعدات الزراعية الحديثة والبذور والأسمدة.

 الخطط كافي ووضعإيلاء الاهتمام ال العراق من خلالتشكل سلة غذاء  نينوى تحقيق شعار ان محافظه  .2
 .المحافظة في حالزراعية لزراعه محصول القم

 العالمي من خلال سد حاجة من اجل دخول العراق سوق القمح 2131-2126ية خمسية وضع خطه زراع .1
الصعبة  عملةمن أجل الحصول على ال العراقخارج  ىالعمل على تصدير الفائض الو الاستهلاك المحلي 

الى اقتصاد يعتمد على  (الجانب ي)احاد ييعلدعم وتعزير الاقتصاد الوطني والتحول من الاقتصاد الر 
ة للبلد. ويمكن الاستعانة لتوفير العملة الصعب ة(السياحي-التجارية-الصناعية-الزراعية)مجموعة من القنوات 

 .الى دولة مصدرة من دولة مستوردة للقمحفي هذا المجال حيث تحولت السعودية ة السعودية ببالتجر 
 

 هوامش البحث ومصادره
 .  .-٣الآية  ،سورة قريش .1
 ،، عمان، دار النفائس.الامن الغذائي في الاسلام*، 9111)احمد،  ،العبادي .2
 .F.A.O، الدولية للغذاء ، المنظمةالامم المتحدة .3
ترجمة: محمد كامل عارف، سلسلة  (،9161) مستقبلنا المشترك، –( اللجنة العالمية للبيئة والتنمية 1) .4

 .942لم المعرفة، العدد عا
 (، سجلات غير منشورة.2123) التخطيط، الجهاز المركزي للاحصاء،جمهورية العراق، وزارة  .2
 .2121المنظمة العربية للتنمية الزراعية، الأمن الغذائي العربي، تقرير  .6
 ديةالأمن الغذائي في الدول العربية، التداعيات الاقتصا ة حولراسد (،2122) ،طعمة واخرون  .6
 .صندوق النقد العربي ،ةالسياسات الكليو 
 .الجنادرية للنشر والتوزيع ولى،الا الطبعة ،اءغذالامن الغذائي وتكنلوجيا الآمال عبد الله ،  ،فوزي  .8
 ، مصدر سابق.الأمن الغذائي وتكنولوجيا الغذاءآمال عبد الله ،  ،فوزي  .1
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 حوضي ،حالة ةعلى الأمن القومي دراس يانعكاسات الامن المائي العرب (،2112) بيان،العساف،  .91
 .الجزائر ،والعلاقات الدولية العلوم السياسية في ه دكتورا رافدين، اطروحة الاردن وال

 4-اب 26جوهانسبورغ، جنوب افريقيا، (، 2112)تقرير مؤتمر التنمية العالمي للتنمية المستدامة،  .99
 ايلول.
 ديمي.مركز الكتاب الاکا ،فطثنائية الغذاء والن ،الامن الغذائي العربي (،2196) ،واخرون  عبد الخالق .11

التجارة العالمية  ظمةحكام الاتفاق الزراعي في منا بيقآثار تط (،2116) ،خالد عبد الحميدحسانين،  .11
 .القاهرة ،جامعة عين شمس ،رسالة ماجستير في الاقتصاد ،ذائي العربيغعلى الآمن ال

ل تغير بوالانتاجية وسالأمن الغذائي في الدول العربية الكفاءة " (،2123) ،عبد الله سيدعبد المنعم،  .94
 .93، العدد6 مجلد  ،اقليميةو اق عربية فمجله ا ،"الغذائية عاداتال
 ديمي.مركز الكتاب الاکا ،المستدامة نميةوالت يالامن الغذائ ،واخرون  بكدي .11

 ، مصدر سابق.فاطمةبكدي،  .96
، المؤتمر "في العراقالادارة المائية المتكاملة لتحقيق التنمية المستدامة " (،2191) ماجد صدام،سالم،  .96

 الرابع، كلية ابن رشد، بغداد.
 مركز البحوث الزراعية. ،التنمية المستدامة للموارد المائية (،2191) مها،الابحر،  .92
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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 

mailto:ahmed_altalb@uomosul.edu.iq
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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 

agricultural techniques 

3,80 

14 Make training courses for different agricultural techniques 3,75 

15 Agricultural guidance increases farmers belief in results of 

agricultural centers 

3,66 

16 Agricultural guidance helps farmers to fully use available natural and 

human resources 

3,50 

17 Agricultural guidance increases farmers awareness of effective farm 

management 

3,44 

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 

technologies to farmers 

3,20 

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 

(years) 

Number Percentage% Simple Pearson 

conjunction factor (r) 

P-Value 

Low (27-36) 43 25,57  

0,037 

 

0.541 Medium (37-46) 75 44.65 

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 

conjunction factor 

(rs) 

P-Value 

Graduate of 

agricultural secondary 

37 22,02  
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school  

*0.190 

 

 

0.04 Graduate of 

agricultural institution 

48 28.57 

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 

factor Spearman rank 

conjunction factor (rs) 

P-Value 

 

 

Specialized  50 29,16  

*0.360 

 

 

0.02 Non 

specialized 

118 70.25 

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 

conjunction factor (r) 

P- value 

Low (7-21) 30 17,86  

0.087 

 

0.8 Medium (22-36) 80 47.61 

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 

conjunction factor (rs) 

P- Value 

Participated   80 47,62  

0.086 

 

0.079 Non-

participant 

88 52.38 

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 



 
153 

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.  

 

References  

1. Baligh, Abdel Moneim (2004). Land, Man and Agricultural Development in the Arab World, 1st 

Edition, Egyptian Library, Alexandria.    

2. Ali, Mohammed Saleh Hamad (2012). The role of the state in solving the obstacles to agricultural 

development in Iraq after 2003, Journal of Accounting and Financial Studies, Volume 6, Issue 14, 

University of Baghdad / College of Education Ibn Al-Haytham.  

3. Keshta Abdel Halim Abbas (2012). Agricultural Extension New Vision, Dar Al-Nada Printing, 

Faculty of Agriculture, Cairo University, Egypt. 

4. Al-Akaf, Jadallah Ali Al-Mabrouk, Jibril Abdul Matlab Saleh Khalifa (2014). Obstacles to 

Agricultural Development in the Green Mountain Coast Style in Libya, The Agricultural Sector in 

the Green Mountain Coast Municipality, Published Research, Faculty of Arts and Sciences Al-Marg, 

University of Benghazi.  

5. Al-Hashimi, Abdul Reda Matar (2015). Agricultural Development in the Afak District: A Study in 

the Components and Obstacles, Al-Qadisiyah Journal for Human Sciences, Volume 8, Issue 2-4, 

University of Al-Qadisiyah, Faculty of Arts. 

6. Al-Zubaidi, Marwa Amjad Saeed (2018). The Role of Agricultural Employees in Managing the 

Process of Transferring Agricultural Technologies to Farmers in Nineveh Governorate, Master 

Thesis, University of Mosul, College of Agriculture and Forestry, Mosul, Iraq.  

7. Al-Farkari, Afaf Shuaib Youssef (2019). Determinants of the work of research centers from the 

point of view of agricultural researchers working in them in the governorates of Nineveh and Salah 

Al-Din, Master Thesis, Faculty of Agriculture, Department of Agricultural Extension, University of 

Tikrit.  

8. Al-Karrot, Abu Muslim Abu Zeid (2019). Lecture on Rural and Agricultural Development at the 

Agricultural Extension and Rural Development Research Unit in Ismailia, Egypt.  



 
154 

9. Nafi, Dr. Faisal Abdel Fattah (2015), Agricultural Development Performance in Iraq and the 

Problem of Food Deficit, Al-Mustansiriya Journal for Graduate Studies, Issue 50.  

10. Samir, Raafat Riad Abdel Wahab (2018).Obstacles to agricultural development from the point of 

view of agricultural employees in Salah al-Din Governorate, Master's thesis, University of Tikrit, 

Salah al-Din. 

11. Aziz, Khaled Fadel Ahmed (2017). The impact of agricultural extension on rural agricultural 

development: A case study of Abu Zeid, West Kordofan State, supplementary research for obtaining 

a bachelor's degree with honors  

12. Bashar, Fahmy, (2003). Towards Sustainable Agricultural Development in Iraq, FAO, 

      Rome.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
155 

 
 
 
 

 

 

The Role of Social Networking Sites in Developing Rural 

Women’s Knowledge in the Field of Home Economics in the 

Nimrud District 

 

Prepared by 
Luma Monther Address 

Faculty of Agriculture and Forestry 

Department of Agricultural Extension and technology transfer  

luma_adress@uomosul.edu.i 

Hafsa Fatah Hade 

Faculty of Agriculture and Forestry 

Department of Agricultural Extension and technology transfer 

  

Duha Mustafa abd alfarag 

Faculty of Agriculture and Forestry 

Department of Agricultural Extension and technology transfer 
 

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 . 
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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 Iraq 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 

percentage number The role of social networking 

sites 

113111 11 A little role ( 489 -513)  

613111 11 Average role (514 – 538) 

11 12 Senior roles(539 and over) 

993999 21 Total 

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                                                                     

rank arithmetic mean field T 

1 111.119 feeding charges  1 

1 118.119 the field of motherhood and childhood 1 

6 116.181 field of Public Health 1 

1 119.116 field of agricultural production 

(vegetable, animal) 

6 

1 119.12 -the field of small enterprise 

management 

1 

2 96.111 the field of utilitarian motives 1 

1 111.112 the field of environmental pollution 2 

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 

      aTraa )1a s   s t a TbbT maga t  e t a nTbTmbTn s a  aT(  basaTb(  TbaT. 
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a a bashats a  aTraa )1a a  a(Tta t Tt a  t a eaaa   e  htbata  3 t a nTbTmbTn  )gTla m  Tgs )bT la  

eabst  at  T  Tbat gata( gaT   e )6.111a hsa m eT(ar  l3 T   Tas  bT la  eabst  at  T  Tbat gata( 

gaT   e )1.199a t b hm    hahra3 T   bT la  eabst  at  T  Tbat gata( gaT   e )1.111a t b hm  

a attab. a a baTs   e b t as as t Tt  Tg a  hstbaas Tba t a g st agn btT t t a ms t Tt   ga   aa  t  

 ajaa n t aab l   aa ma Tr ht     t  gTla  Tgs eb g TjTaaTraa gTtabaTas3     t  st ba t ag3 T   

    t  st ba T   nbasabja t ag eb g b tta m3 Ts  aaa Ts t  aaTb  Tr ht t a ga( T asg  e gaata m t aab 

 aa s ry gTblata m s ga  e t ag a  t a a (Ta gTblat t  a (baTsa t aab a ( ga. ts e b t a nTbTmbTn  

agTla m na(laasa3 at bT la  eabst  at  T  Tbat gata( gaT   e )6.981a ry rb  sa m t a aaaambTg 

 arsata. a a baTs   e b t as as t Tt na(laas  e Taa la  s T   tynas ba.haba bhbTa   ga  t   ajaa n t aab 

l   aa ma  e     t  gTla t ag3 nT(lTma t ag a  Tnnb nbaTta (  tTa abs3 T    Tys t  gTblat t ag 

a  t a a (Ta gTblat t  a (baTsa t aab a ( ga. ts e b t a nTbTmbTn  )h   t  nbanTba T   (  l e   a3 at 

bT la  eabst  at  T  Tbat gata( TjabTma  e )1.161a ry rb  sa m t a e stTmbTg  arsata. a a baTs   e b 

t as as t Tt bhbTa   ga  ghst aaTb  t  (  l Taa tynas T   jTbaataas  e e    a   b ab t  gaat t a  aa s 

 e t aab eTgaaaas. . 

e  t a eaaa   e g t ab     T   ( aa     3 t a nTbTmbTn  ) aTat y  htbata   e b nbam T t   ga a 

bT la  eabst  at  T  Tbat gata( TjabTma  e )1.111a t b hm  t a hsa  e eT(ar  l3 T   t a sTga 

nTbTmbTn  Tas  bT la  eabst  at  T  Tbat gata( TjabTma  e )6.288a t b hm  t a hsa  e aaaambTg. a a 

baTs   e b t as as t Tt nbam T t   ga   aa  sna(aTa (Tba T   agn btT t e   s t Tt Tba  a(assTby e b 

nbam T t   ga . a abae ba3   ga  ghst rb  sa T a t  e baTaaty a   b ab t   ajaa n t aab l   aa ma 

Tr ht t asa e   s3     t  nbanTba T   aTt t ag3 T   t a Tnnb nbaTta taga e b aT(  e   . ts e b t a 
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nTbTmbTn  )tbaTta m  asaTsas t Tt Teea(t t a eTgaaya3 at bT la  eabst  at  T  Tbat gata( TjabTma  e 

a6.919 )t b hm  t a hsa T   rb  sa m  e   hahra. a a baTs   e b t as as t Tt tbaTta m  asaTsas as jaby 

agn btT t T    a(assTby e b bhbTa   ga  t  aaTb 3 T     hahra nhraas as ehaa ja a s Tr ht gat   s 

 e tbaTta m gT y  asaTsas  b eabst Ta  t Tt t ay  aa  t  Tj a  t a snbaT   e  asaTsas a  t aab eTgaaaas. 

a a nTbTmbTn  )( aa   htbata  a bT la  eabst  at  T  Tbat gata( TjabTma  e )6.216a t b hm  t a 

e stTmbTg  arsata. a a baTs   e b t as as t Tt ( aa   htbata   as T jaby agn btT t T    aeea(hat gTttab Tt 

t a sTga taga ra(Thsa aT(  ( aa   Ts T sna(aea(  aat e b aT(  Tma T   t aba Tba e   s t Tt (  tTa  

gT y aaaga ts  a(assTby e b t a  ajaa nga t T   nb nab  htbata    e t a ( aa . taa  e t as (T    ay 

ra l     ry rb  sa m s (aTa  at  bla m satas t Tt  ajaa n   ga is l   aa ma3 slaaas T   

asnabaa (as a  t a eaaa   e eaa a m t aab ( aa . haba3 e stTmbTg naTys T  agn btT t b aa a  t as T   as 

(  sa aba    a  e t a g st nhraas a  satas Tr ht ( aa   htbata   eb g t a n a t  e jaa   e t a 

basaTb( abs. 

e  t a eaaa   e nhraa(  aTat 3 t a nTbTmbTn  )T Tba ass  e nbT(ta(a m eabst Ta a bT la  eabst  at  T  

Tbat gata( gaT   e )1.181a t b hm  t a hsa  e eT(ar  l T   Tas  bT la  eabst  at  T  Tbat gata( gaT  

 e )1.111a t b hm  t a hsa  e aaaambTg. a a baTs   e b t as as t Tt aaTb a m     t  nbT(ta(a eabst Ta  as 

T jaby agn btT t gTttab t Tt bhbTa   ga  ghst aaTb  T   gTstab3 aja   at  sagnaa t a ms T   

(TnTraaataas. a ay  aa  t  rb  sa s ga satas a   b ab t   ajaa n t aab l   aa ma T   a (baTsa t aab 

asnabaa (a        t  nbT(ta(a eabst Ta . haba3 eT(ar  l T   aaaambTg  aba Tg  m t a satas t Tt t a 

eagTaa basaTb( abs ra aeata  eb g t a g st. a a nTbTmbTn  )sTeaty  e  ba la m  Ttaba bT la  eabst 

 at  T  Tbat gata( gaT   e ) 1.181a t b hm  t a hsa  e   hahra3 T   Tas  bT la  eabst  at  T  

Tbat gata( gaT   e )1.161a t b hm  t a hsa  e e stTmbTg3 T   Tas  bT la  eabst e b t a sTga nTbTmbTn  

 at  T  Tbat gata( gaT   e )6.911a t b hm  t a hsa  e a attab. a a baTs   e b t as as t Tt ba(a tay3 

gT y  asaTsas  Tja TnnaTba    a   ba la m n aahta   Ttab3 Ts  aaa Ts (aagTta ( T mas t Tt  Tja Tas  

Teea(ta  t a nhbaty  e  ba la m  Ttab. a abae ba3 bhbTa   ga   Tja  a(a a  t   ajaa n t aab 

l   aa ma Tr ht     t  nbasabja  ba la m  Ttab eb g n aahtT ts e b t a a  mast n ssaraa naba  3 T   

t hs t as as  ha t  t aab sTeaty T   t a sTeaty  e t aab eTgaaaas eb g  asaTsas bashata m eb g n aahta  

 ba la m  Ttab3 s  t ay saTb( a  e b t as hsa m   hahra3 e stTmbTg3 T   a attab.  

e  t a eaaa   e Tmba(hathbTa nb  h(ta   )naT t3 T agTaa3 t a nTbTmbTn  )t agTa  hsrT  by ⦋ (  s3 

s aan3 m Tts ⦌  )    eabst naT(a  at  T  Tbat gata( TjabTma  e )1.161a t b hm  t a hsa  e eT(ar  l3 

T   t a sTga nTbTmbTn  Tas      eabst naT(a  at  T  Tbat gata( TjabTma  e )1.121a t b hm  t a hsa  e 

  hahra3 T   eabst naT(a   a  hsa m aaaambTg  at  T  Tbat gata( TjabTma  e )6.981a3 T   Tas      

eabst naT(a e b t a sTga nTbTmbTn   at  T  Tbat gata( TjabTma  e )1.198a t b hm  t a hsa  e a attab3 

T   t a baTs   e b t as as t Tt sa(hba m t a eTgaay's e     aa s as jaby  a(assTby3 T   t as a shbT (a 

 ana  s    t a bhbTa   gT  bTasa m T agTas a   ab   ga  b    aT   (a sa t   ab   ga t  sa(hba T   

gaat  ab eTgaay's  aa s e b gaal T   ats  abajTtajas3 Ts  aaa Ts t a n ssaraaaty  e gTla m gaal3 (baTg 

T   ( aasa eb g T agTa gaal T   saaaa m t ag t  a (baTsa  ab ea T (aTa a ( ga. a abae ba3 t a 

  gT   aa s t  rb  sa satas t Tt ra aeat eb g t ag a      t  bTasa T agTas3     t  nbanTba na s3 

    t  eaa  T agTas T   t a Tnnb nbaTta eaa  e b aT(  tyna  e T agTa3   a(  as ra aea(aTa e b  ab T   

 ab eTgaay3  ajaa na m  ab l   aa ma  Ts ra( ga jaby  a(assTby T   agn btT t. ts e b t a 

nTbTmbTn  )mb  a m jamatTraas Tt   gaa3 at bT la  eabst  at  T  Tbat gata( TjabTma  e )1.198a. a a 

baTs   e b t as as t Tt mb  a m jamatTraas Tt   ga as jaby agn btT t T    a(assTby e b ajaby   ga a  

t a ( h tbysa a a   b ab t  gaat t a eTgaay's  aa  e b jamatTraas T     t  aa  t  rhy t ag eb g t a 

a (Ta gTblat. et Tas   ajaa ns  ab l   aa ma Tr ht   ga    a m gT y a (Ta a  hstbaas eb g s ga 

tynas  e jamatTraas3 sh(  Ts gTla m nTsta T   na(laas T   saaaa m t ag a  t a a (Ta gTblat. a abae ba3 
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s a  aa s t  T(.haba T a t  e l   aa ma Tr ht e    a  hstbaas T   mb  a m jamatTraas Tt   ga a  

s h   T   m     Tys.  

e  t a eaaa   e sgTaa nb  a(t gT Tmaga t3 t a nTbTmbTn  )mha T (a sabja(asa bT la  eabst  at  T  

Tbat gata( TjabTma  e )6.911a t b hm  t a hsa  e eT(ar  l T   Tas  bT la  eabst   a  hsa m   hahra 

 at  T  Tbat gata( TjabTma  e )6.211a. et Tas  bT la  eabst   a  hsa m aaaambTg  at  T  Tbat gata( 

TjabTma  e )6.911a. a a sTga nTbTmbTn  Tas  bT la  eabst  at  T  Tbat gata( TjabTma  e )1.116a 

t b hm  t a hsa  e e stTmbTg T   Tas  bT la  eabst t b hm  t a hsa  e a attab  at  T  Tbat gata( 

TjabTma  e )6.981a. a a baTs   e b t as as t Tt t a agn btT (a  e nb ja a m mha T (a sabja(as t  bhbTa 

  ga  as t a rTsa( (bataba   t b hm    a(  t a  aaajaby  e l   aa ma3 slaaas T   asnabaa (as 

 a(assTby e b bhbTa   ga  as  atabga a 3 asna(aTaay a  t a eaaa   e   ga a(   ga(s3 Ts mha T (a 

sabja(as naTy T  agn btT t T   tT maraa b aa a  t a  ajaa nga t T   T jT (aga t  e bhbTa   ga is 

baTaaty a   b ab t  T jT (a T   ( gnaata t ag. s (aTa ga aT satas naTya  T jaby agn btT t b aa a  

saTb( a m e b t asa sabja(as Tt T taga   a  t aba Tba ea  Tmba(hathbTa mha as     ( ggh a(Tta 

(  ta h hsay  at    ga  T    ajaa n t aab l   aa ma a   Tba hs TbaTs  e   ga a(   ga(s3 Ts 

  ga   Tja hsa  s (aTa ga aT t   ajaa n t aab slaaas T   l   aa ma a  Taa TbaTs  e t aab aajas . 

e  t a eaaa   e htaaatTbaT  g tajas3 t a nTbTmbTn  )( ggh a(Tta m  at  eTgaay T   baaTtajasa bT la  

eabst  at  T  Tbat gata( gaT   e )1.198a t b hm  t a hsa  e eT(ar  l T   bT la  eabst  at  T  

Tbat gata( gaT   e )1.181a t b hm  t a hsa  e   hahra .a a sTga nTbTmbTn  Tas  bT la  eabst  at  

T  Tbat gata( gaT   e )6.911a t b hm  t a hsa  e aaaambTg T   Tas  bT la  eabst  at  T  Tbat gata( 

gaT   e )6.119a t b hm  t a hsa  e e stTmbTg. a a baTs   e b t as as t Tt t asa satas Tba T  agn btT t 

eT(t b e b t a basn   a ts t  ( ggh a(Tta  at  t aab eTgaaaas T   baaTtajas ry a  la m Tt aT(   t abis 

(   ata  s. a as sTjas taga T   aee bt T     as   t tTla eb g t a bhbTa   gT is   bl T    astbT(ts 

 ab eb g  ab   hsa  bl. ts e b t a nTbTmbTn  ) rtTa a m a e bgTta   Tr ht agn btT t t na(s a  aaeaa3 

at bT la  eabst  at  T  Tbat gata( gaT   e )1.161a t b hm  t a hsa  e a attab. a a baTs   e b t as as 

t Tt bhbTa   ga   aa  T a t  e a e bgTta   T   agn btT t t na(s a  Taa TbaTs  e aaea. a a basn   a ts 

baaaa     a attab t   rtTa  t as a e bgTta  3   a(  nb ja a  t ag  at  T a t  e t s aba m ajaby 

.hasta    b a .haby t Tt ( gas t  t aab ga  . 

e  t a eaaa   e a jab  ga tTa n aahta  3 t a nTbTmbTn  )h   t  nb ta(t s aa eb g n aahta  a ba(aaja  

T  Tbat gata( TjabTma  e a1.189 )t b hm  t a hsa  e eT(ar  l. a a baTs   e b t as as t Tt bhbTa   ga  

    Tba a tabasta  a    ga Tmba(hathba  aa  T a t  e l   aa ma T   a e bgTta   Tr ht     t  nb ta(t 

s aa eb g n aahta  3 a.a.     t  tbaTt s aa eb g nasta(a as  b gat   s  e  asn sa m  e  Tsta T       t  

hsa  bmT a( eabtaaawabs shatTraa e b s aa. taa t as a e bgTta    aa s T a t  e T s abs3 s    ga  hsa  

s (aTa ga aT satas t  mat T sheea(aa t T s ab. ts e b t a nTbTmbTn  )h   t  nb ta(t  Ttab eb g 

n aahta  a3 at bT la  eabst t b hm  t a hsa  e   hahra3 aaaambTg3 e stTmbTg T   a attab ry t a 

basaTb( abs  at  T  Tbat gata( TjabTma  e )1.198a3 )1.198a3 )1.211a3 )1.698a basna(tajaay. a a baTs   

e b t as as t Tt nb ta(ta m  Ttab as   a  e t a agn btT t t a ms t Tt bhbTa   ga   aa  t   ajaa n t aab 

l   aa ma Tr ht t a Tnnb nbaTta  Tys t  nb ta(t  Ttab eb g n aahta   T   t ay  aa  t  rb  sa g ba 

t T    a sata t  (   sa t a rast T   aTsaast  Tys Tr ht t a ga( T asg  e nb ta(ta m  Ttab eb g t sa( 

n aahtT ts.. 

e hbt : ea  a m t a g bTa ( bbaaTta   rat aa  t a b aa  e s (aTa  at  bla m satas a   ajaa na m bhbTa 

  ga is l   aa ma a  t a eaaa   e   ga a(   ga(s T   t a a  ana  a t jTbaTraas banbasa ta  ry t a 

e aa  a m )Tma3 a h(Tta  Ta aajaa3 s (aTa stTths3  hgrab  e eTgaay gagrabs3 bhbTa   ga is   bl 3 

a tabT(ta    at  s (aTa  at  bla m satas3 T   sTtaseT(ta  s T( aaja  eb g bhbTa   ga is hsa  e s (aTa 

 at  bla m satas. 
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a  TbaTraas  hgrab nab(a tTma naTbs   snaTbgT  

t a Tma 

1- 11 - 11 18 11.111   

1.191 1- 11 – 61 11 193111 

1- 61+ 11 11 

t a t tTa 21 99.999 

l h(Tta  Ta aajaa 

1- my g g 1 1.112  

 

1.111 * 

 

 

 
1- eaT  T    bata 8 11.112 

1- ma ahg 12 11.111 

6- nbanTbTt by 11 193111 

1- ( aaama 11 16.111 

1- st ab ga ta  s 1 1 

t a t tTa 21 99.9999 

gTbatTa stTths 

1- gTbbaa  11 61.111  

1.181 

 

1-  a    11 16.112 

1- sa maa 11 11.111 

6-  aj b(a  9 11 

t a t tTa 21 99.999 

shgrab  e eTgaay gagrabs 

1- a1 - 11 )na naa 18 123111  

 

 

1.111 

 
1- a11 - 11 )na naa 61 16.111 

1- a12 - 11 )a  aja hTas 1 8 

t a t tTa 21 99.9999 

bhbTa   ga    bl 

1- h hsa aea 18 123111  

 

1.169 * 

 

1-   bla m a  

Tmba(hathba 

11 193111 

1- r t   e t ag 18 16 

6- st ab ga ta  s 2 9.111 

t a t tTa 21 99.999 

s (aTa ga aT a tabT(ta   

1- ham  11 113111  

 

1.111 * 

 

1- ga  aa 11 68 

1-  aTl 11 11 

6- s  baT(ta   1 1.111 

t a t tTa 21 99.9999 

a a sTtaseT(ta  s T( aaja  ry bhbTa   ga  hsa m s (aTa  at  bla m satas 

1- a21-111 ) amTtaja 11 11   

1.111 * * 1- a111 - 611 )sahtbTa 61 12.111 

1- a612  b g baa 

n sataja 

11 11.111 

t a t tTa 21 99.999 

 ) * asam aea(T t Tt 1.11 aajaa ) ** a sam aea(T t Tt 1.11 aajaa 

a a bashats a  aTraa )6a a  a(Tta t Tt t aba as    sam aea(T t ( bbaaTta   rat aa  a a b aa  e s (aTa 

 at  bla m satas a   ajaa na m bhbTa   ga 's l   aa ma a  t a eaaa   e   ga a(   ga(s T   t a 

jTbaTraas )Tma3 gTbatTa stTths3  hgrab  e eTgaay gagrabsa.   aaa t a bashats s   a  T sam aea(T t 
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( bbaaTta   Tt t a aajaa  e (0.05  )rat aa  t a b aa  e s (aTa  at  bla m satas a   ajaa na m bhbTa 

  ga 's l   aa ma a  t a eaaa   e   ga a(   ga(s T   t a jTbaTraas )a h(Tta  Ta aajaa3 bhbTa 

  ga 's   bl3 a tabT(ta    at  s (aTa  at  bla m satasa3 t a baTs   e b t as as t Tt t a a h(Tta  Ta 

aajaa  e bhbTa   ga   Ts T jaby agn btT t b aa a      t  hsa s (aTa  at  bla m satas t   ajaa n t aab 

slaaas a    ga a(   ga(s3 Ts t a  am ab t a a h(Tta  Ta aajaa  e bhbTa   ga 3 t a mbaTtab t aab b aa 

T   g tajTta   t  rb  sa s (aTa  at  bla m satas t   ajaa n t aab slaaas a  t a eaaa s  e   ga 

a(   ga(s3 Ts e b t a   bl  e bhbTa   ga 3 at  Ts T nb ga a t b aa a  t a agn btT (a  e hsa m s (aTa 

 at  bla m satas t   aan t ag  ajaa n t aab l   aa ma T   slaaas a  Taa TbaTs  e   ga a(   ga(s t  

 aan t ag gaat t aab   hsa  a   aa s T   T( aaja saae-sheea(aa (y a  t aab rTsa(  Taay  aa s3 Ts e b 

a tabT(ta    at  s (aTa  at  bla m satas3 at  Ts T jaby agn btT t T   aeea(taja b aa a   ajaa na m bhbTa 

  ga 's l   aa ma a  Taa TbaTs  e   ga a(   ga(s3 Ts t a g ba a tabT(ta  3 t a g ba t a ba.haba  

bashats Tba T( aaja  a  sa(hba m t aab jTba hs   hsa  a  aaea  aa s.   aaa t a bashats s   a  T 

sam aea(T t ( bbaaTta   Tt T sam aea(T (a aajaa  e  a1.11  )rat aa  t a b aa  e s (aTa  at  bla m satas a  

 ajaa na m bhbTa   ga is l   aa ma a  t a eaaa   e   ga a(   ga(s T   t a jTbaTraa  e sTtaseT(ta  s 

T( aaja  eb g bhbTa   ga is hsa  e s (aTa  at  bla m satas 3 t a baTs   e b t as as t Tt t a g ba bhbTa 

  ga  T( aaja t aab rTsa(  aa s T   a tabasts a  t a eaaa s  e   ga a(   ga(s 3t a g ba sTtaseT(ta  s 

T( aaja  eb g bhbTa   ga is hsa  e s (aTa  at  bla m satas. 

eaet : e a taeya m t a g st agn btT t nb raags eT(a m bhbTa   ga    a                                                                                         

hsa m s (aTa ga aT satas . 

a  T( aaja t as m Ta3 t a Tbat gata( gaT  e b aT(  nTbTmbTn   Ts astbT(ta  T   TbbT ma  T(( b a m t  

ats agn btT (a T   nba bataas3 Ts   s     a  aTraa s . )1 

aTraa )1a s   s t a bT la m  e nb raags eT(a m bhbTa   ga    a  hsa m s (aTa ga aT 

satas T(( b a m t  t aab nba bataas  

a nb raags tbat gata( 

gaT  

eT l 

1 kaa m rhsy  at  s (aTa ga aT (Thsas ga t   amaa(t gy   ga  bl. 1 .568 10 

1 my eba.ha t hsa  e s (aTa ga aT ba h(as gy ( ggh a(Tta    at  gy eTgaay 

gagrabs. 

4.784 4 

1 my hsa  e s (aTa ga aT  aTla s gy baaTta  s an  at  gy  hsrT  . 4.941 2 

6 my eba.ha t hsa  e s (aTa ga aT  aaa ba h(a gy Tmba(hathbTa nbT(ta(as. 5.172 1 

1   a  e hsa s (aTa ga aT3 at  amTtajaay Teea(ts t a .hTaaty  e gy aaea  at  gy 

eTgaay. 

4.625 6 

6 my hsa  e s (aTa ga aT  astbT(ts ga eb g   ga e    nb  h(ta  . 4.666 5 

7 my gashsa  e s (aTa ga aT as (Thsa m ga nb raags. 4.509 8 

8 e    't  Tja a  hm  asnabaa (a hsa m s (aTa ga aT 4.824 3 

9 a aba Tba T a t  e a ( gnba a saraa tabgs    s ga satas. 4.588 7 

01 my hsa  e s (aTa ga aT  astbT(ts ga eb g bTasa m ( aa ba . 4.239 9 
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a a bashats a  aTraa )1a a  a(Tta t Tt t a nTbTmbTn   amy eba.ha t hsa  e s (aTa  at  bla m satas  aaa 

ba h(a gy Tmba(hathbTa nbT(ta(as  )bT la  eabst  at  T  Tbat gata( gaT   e 5.172  .a a baTs   e b t as as 

t Tt t a eba.ha t hsa  e s (aTa  at  bla m satas  aaa  aTla  gT y  e t a nbT(ta(as t Tt   ga  

(  tbarhta t 3 asna(aTaay a  t a eaaa   e Tmba(hathba3 ra(Thsa Tmba(hathba ba.habas T a t  e taga t  (Tbby 

 ht Tmba(hathbTa  nabTta  s3 T   t a eba.ha t hsa  e satas  aaa  Tsta   ga is taga a                                                                          

asna ata m at  ntagTaay 

snoisuCcnoC 

1- t saam t a (baTsa a  t a b aa  e s (aTa  at  bla m satas a   ajaa na m bhbTa   ga is 

l   aa ma a  t a eaaa   e   ga a(   ga(s. a as ba.habas   bla m t  a (baTsa bhbTa   ga is 

g tajTta   t  hsa t asa satas t   ajaa n t aab slaaas a  Taa TbaTs  e   ga a(   ga(s.  

2- a a eaaa   e Tmba(hathbTa nb  h(ta   as (  sa aba    a  e t a g st agn btT t eaaa s a    a(  

bhbTa   ga  Tsnaba t   ajaa n t aab l   aa ma T   slaaas hsa m s (aTa ga aT satas 

3- eamTb a m s (aTa  at  bla m satas3 t ay Taa  Tja T (aaTb b aa a  Taa TbaTs  e basaTb(  T   e b 

g ba t T    a sata 

4- a a agabma (a  e T baaTta  s an T   T gT  b b aa e b s (aTa  at  bla m satas a   ajaa na m 

bhbTa   ga is l   aa ma a  t a eaaa   e   ga a(   ga(s3   ga is a h(Tta  Ta aajaa3 bhbTa   ga is 

  bl3     t  a tabT(t  at  s (aTa  at  bla m satas3 T   t a sTtaseT(ta  s T( aaja  eb g bhbTa   ga is 

hsa  e s (aTa  at  bla m satas.  

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-  

seinsseoosmcnoC soo CunneCmcnoC 

1- a a  a(assaty  e shnn bta m bhbTa   ga  T   tbTa a m t ag        t  hsa s (aTa ga aT t  

 ajaa n t aab l   aa ma a  t a eaaa s  e   ga a(   ga(s.  

2- a a  a(assaty  e bTasa m T Tba ass Tg  m bhbTa   ga  Tr ht t a  Tbgs  e as(assaja hsa  e 

s (aTa  at  bla m satas t b hm  jTba hs ga aT  htaats t  s    t a  amTtaja aeea(ts  e as(assaja 

hsa  e t asa satas    t aab ra Tja b T     bl a  t a eTgaay T   s (aaty.  

3- shnn bta m t a b aa  e Tmba(hathbTa mha as a  hbma m   ga         t  hsa s (aTa ga aT T   

t a Tnnb nbaTta taga t  hsa at a  T  Ty t Tt   as   t Teea(t t aab eTgaay aaea.  

4- a   h(t g ba sth aas t Tt T  bass t a sTga jTbaTraas T   e b T  t ab bhbTa TbaT.  

5- a   h(t sth aas     t ab s (aTa  at  bla m satas a  t a sTga bhbTa TbaT t   atabga a t a 

agn btT (a  e t asa satas a   ajaa na m t aab l   aa ma a  t a eaaa   e   ga a(   ga(s 

snurieC 

1- t tTr3 lb. tw Tb shrTa 3 tsaaa s Tlab t ga 3 )1111a3 ebT.a   ga is hsa  e s (aTa ga aT 

satas T   t a T( aaja  mbTtaea(Tta  s3 mTstabis t asas3 a aaama  e ma aT3 l ajabsaty  e 

kTm  T .  

2- t ga 3 esbTT sTga eT gy3 )1111a3 a a hsa  e s (aTa  at  bla m satas ry   bla m bhbTa 

  ga  T   ats agnT(t    eTgaay baaTta  s3 l hb Ta  e ma aT easaTb( 3 ta-tw Tb l ajabsaty3 

eT(haty  e ma aT3   ahga )1 3)essha )1a3 nn. 961-989.  
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3- trh ta-taT3 mh TggT  taa3 )1111a3 a  tagn bTby a ggh a(Tta   a a baas a  aam t  e 

a ggh a(Tta   aa(   a my T   la rTaawTta  3 lTb ta-eag  Ta-egT  e b nhraas a m T   

lastbarhta  .  

4- ta-sh Ta a3 lTgTa sT  3 )1116a3 s (aTa ma aT T   ets e aa a  ehthba abT se bgTta  s eb g 

t a abara t  eT(ar  l3 6t  a .3 ltl3 nn. 11-18.  

5- laaT 3 s TbTe3 )1111a3 lmyntaT    ga is baaaT (a    s (aTa ga aT T   ats baaTta  s an t  

t aab agn  abga t a  aam t  e shstTa Traa  ajaa nga t naT s3 l hb Ta  e ma aT T   

a ggh a(Tta  3   ahga )11a3 essha )6a3 nn. 111-118.  

6- m bsa3   egT 3 )1119a3 sTh a   ga is asn shba t  s (aTa ga aT T   t aab T Tba ass  e 

shstTa Traa  ajaa nga t naT s3 lmyntaT  l hb Ta  e a ggh a(Tta   T   ma aT easaTb( 3 

  ahga )1a3 essha )1a3 nn. 181-116.  

7- Al Sayed, Hanan, (2016), The use of social networking sites by young Emirati women (16-

24) years old - an introduction to uses and gratifications, unpublished master’s thesis, UAE, 

John John University, Australia 

8-  T. ht3 mTb T m  sa  t  Tb3 )1118 3) TbaTraas Teea(ta m t a b aas  e bhbTa   ga  a  

s ga jaaaTmas  e taasT  baT l jab  bTta3 h nhraas a  gTstabis t asas3 taasT  baT3 lmynt.  

9- kTy hga3 m  Tga  sTeTT tr aa eT gT 3 )1118a3 a a agnT(t  e g  ab  s (aTa ga aT    

bhbTa eTgaay jTahas a  s TblaT l jab  bTta3 mTstabis t asas3 eT(haty  e tmba(hathba3 MTmTwam 

l ajabsity, Egypt 

10-tr h 3 sasbaa 3 )1112a3 a a agnT(t  e s (aTa  at  bla m satas    eTgaay ( ggh a(Tta  3 

mTstabis t asas3 lgg ta-kT T.a. l ajabsaty3 lanTbtga t  e hhgT ataas  hhgT at 

 11- tr ha hTga  3mh TggT  sT hs 3 )1111a3 eTgaay a ggh a(Tta   T   a  tT(t3 sa  T   

m  ab 3 a aaama  e hhgT ataas T   s (aTa s(aa (as3 sa(    sTta  Ta e bhg a  aam t  e 

a ggh a(Tta   T    hTaaty  e aaea a  t a eTgaay 

12 eTy T 3 lT ast erbT ag3 )1118a3 ehbTa   ga is nTbta(anTta   a  Tmba(hathbTa T      -

Tmba(hathbTa T(tajataas T   t a eT(t bs Teea(ta m t ag3 ta  s Tgs l hb Ta3   ahga )9a3 essha 

a1 3)nn. 1-11.  

13- tr aa tTa3 m  T aTaTt3 )1111a3 a a aeea(taja ass  e ga(b -tbT seab a stathta  s a  

agn  aba m   ga  a(   ga(Taay a  ahalTbg l jab  bTta eb g t a n a t  e jaa   e 

a stathta   gT Tmabs T   ra aea(aTbaas3 h nhraas a  gTstabis t asas3 t -sT T  sTta  Ta 

l ajabsaty3 sTrahs3 nTaasta a.  

14-taaT3  T  hb MT bT3 )1111a3 ehbTa   ga is   bl T   h ga l(   ga(s3 t a gnTbTtaja 

sth y rat aa  ehbTa T   lbrT    ga 3 er  U Ta  h  l ajabsaty.  

15-Woba  e    sbmT awTta  3 )1118a3 ehbTa   ga is nTbta(anTta   a  t a Tmba(hathbTa sa(t b3 

bhbTa a stathta  s T   ( ggh aty aaea.  
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منطقة تأثير العوامل الجغرافية الطبيعية على إنتاج محصول العنب في 
 السياحي في قضاء الحله

 

 إعداد 

 حميد منصور غانم عطيهم.م. 
 معهد تقني كوفه جامعة الفرات الأوسط التقنية /

hameedmansor@gmail.com 
 

 ملخص الدراسة

اجريت هذه الدراسة على زراعة محصول العنب الذي تمتاز به منطقة السياحي التابعة الى محافظة بابل. تمتاز 
هذه الناحية بخصوصية زراعتها وانتاجها لهذا المحصول منذ مدة طويلة. تبلغ مساحة الاراضي الزراعية 

وزعة بشكل متناثر وذات ( مقاطعات م1( الف دونم وهي تشمل على )69362المخصصة لهذا المحصول )
مساحات زراعية مختلفة فيما بينها وكذلك مختلفة في انتاجها كما تبين من خلال الدراسة. العوامل الجغرافية 
بشقيها الطبيعي والبشري لهما دور متميز في انتاج هذا المحصول. من العوامل الطبيعية. فضلا عن عوامل 

لجانبين الفيزيائي والكيميائي. اهم الامراض التي تصيب العنب وطرق طبيعية اخرى تتعلق بالتربة والمياه على ا
( من المزارعين, لا 266معالجتها. استمارة استبانة للوقوف على المعلومات الميدانية والحديثة وزعت على )

حصاء المعلومات وتبويبها بشكل دقيق عن محصول العنب. الجانب المختبري واضح للعيان جدا من خلال 
ة النتائج. اذ حللت عينات الماء والتربة التي جمعت من منطقة الدراسة داخل مختبرات التربة والماء. مراجع

الجانب الاحصائي كما برز بشكل واضح اذ تم استخدام و لاول مرة في الدراسات الجغرافية طريقة التصميم 

mailto:hameedmansor@gmail.com
mailto:hameedmansor@gmail.com
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ن ذلك معاملات احصائية اخرى مثل التجريبي التي تم اختيار منها ) القطاعات العشوائية الكاملة (. فضلا ع
 معاملات الارتباط للإيضاح طبيعة العلاقة ما بين عوامل الدراسة. 
 ويمكن ان نشير الى اهم وابرز النتائج التي تم التوصل اليها وهي:

 (ق م, اضافة الفوائد الغذائية وجد ان له فوائد طبية كبيرة كما2611. ان زراعة العنب في العراق تعود الى )9
 اشارت اليها المنحوتات القديمة والتحليلات المختبرية الحديثة.

 . ان عملية تكاثر العنب هي بطريقتين اما ترقيد او العقل وهو الانجح حيث يحافظ على سلالة ونوعية العنب.2 
 . ان ابرز العوامل الطبيعية المؤثرة هي درجات الحرارة والعواصف الترابية والشعاع الشمسي.3
 (التربة الفيزيائية لها دور كبير على كمية الانتاج مثل )الكثافة الظاهرية والمسامية . صفات4
. كذلك للصفات الكيميائية الهدف الابرز في التأثير على كمية الانتاج وتوزيعه ولا سيما )املاح الكالسيوم 2

 (والمغنسيوم, المادة العضوية, الكبريتات, الملاح الذائبة
حيث يقوم المزارعون بإرواء محصول العنب بطريقة تقليدية قديمة او بالطريقة الحديثة بالتنقيط . عملية الارواء 6

 وهنا بدء تأكيد على الري بالتنقيط للحفاظ على التربة من التملح.
. عدم لاستخدام المفرط للمبيد الحشري لكونه من سموم التي تدوم طويلا في التربة مما تؤدي الى موت الكثير 6

 حشرات النافعة للتربة, وان تكون عملية رش المبيد بوسائل حديثة تجنبا للإفراط .من ال
 

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. 

  المقدمة

الهامة التي تساهم في دعم الاقتصاد الزراعي، وتحتل زراعته مكانة بارزة يعد العنب من المحاصيل الزراعية 
في العديد من مناطق العراق، بما في ذلك منطقة السياحي في قضاء الحلة. إن إنتاج العنب يتأثر بالعديد من 

التربة، العوامل الجغرافية الطبيعية التي تلعب دورا  حاسما  في تحديد مدى نجاح المحصول، مثل المناخ، 
الموارد المائية، والتضاريس. فهم هذه العوامل الجغرافية يعتبر أساسيا  لتحسين الإنتاجية وتطوير القطاع 

 .الزراعي في المنطقة
تتميز منطقة السياحي بموقعها الجغرافي في وسط العراق، حيث تجمع بين خصائص مناخية ملائمة لزراعة 

الري من نهر الفرات. إلا أن هذه الظروف قد تتعرض لتغيرات تؤثر العنب مثل الفصول الحارة، وتوافر مياه 
 .سلبا  أو إيجابا  على كمية وجودة الإنتاج، مثل التغيرات في درجات الحرارة، كمية الأمطار، وخصائص التربة

يهدف هذا البحث إلى دراسة تأثير هذه العوامل الجغرافية الطبيعية على إنتاج محصول العنب في منطقة 
سياحي، من خلال تحليل البيانات المناخية والزراعية، وتحديد كيفية تأثير كل عامل على إنتاجية المحصول. ال

كما يسعى البحث إلى تقديم توصيات للمزارعين وصناع القرار حول أفضل الممارسات الزراعية التي يمكن 
 .المنطقةاتباعها للتغلب على التحديات البيئية وضمان استدامة إنتاج العنب في 

إن هذه الدراسة تسعى إلى الإسهام في تعزيز المعرفة حول العلاقة بين العوامل الطبيعية والزراعة، وتقديم 
حلول عملية لتحسين إنتاجية العنب في ظل الظروف الجغرافية المتغيرة، مما يسهم في دعم الاقتصاد الزراعي 

 .وتحسين مستوى دخل المزارعين في المنطقة

 مشكلة البحث
تتلخص مشكلة البحث الرئيسة بالسؤال التالي ما لعوامل الجغرافية المؤثرة في تباين زر اعة العنب في منطقة 

 السياحي محافظة بابل؟ وتتدرج ضمن هذه المشكلة مشاكل ثانوية آخرى يمكن صياغتها بالشكل الأتي: 
 ابل؟ ماهي أسباب التباين المكاني لزراعة العنب في منطقة السياحي محافظة ب .9
 ما طبيعة العلاقة بين العوامل الجغرافية وتوزيع العنب في منطقة السياحي محافظة بابل؟  .2
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كيف يمكن وضع المعالجات والحلول لمواجهة المشاكل التي يتعرض لها العنب في منطقة السياحي  .3
 محافظة بابل؟
 اهداف البحث

إنتاج محصول العنب في منطقة السياحي في أهداف البحث حول تأثير العوامل الجغرافية الطبيعية على 
 :قضاء الحلة يمكن أن تتضمن ما يلي

على إنتاج محصول العنب، بما في ذلك درجات الحرارة، كمية الأمطار،  دراسة تأثير المناخ المحلي .9
 .وساعات الإشعاع الشمسي

 .وأنواعها المختلفة في منطقة السياحي على جودة وإنتاجية محصول العنب تحليل تأثير التربة .2
 .مثل الارتفاع عن سطح البحر، والانحدارات على إنتاجية العنب في المنطقة تحديد تأثير التضاريس .3
 .المتاحة وأثرها على ري مزارع العنب ومدى تأثيرها على الإنتاج دراسة الموارد المائية .4
 .على صحة العنب ونموه امل الطبيعية مثل الرياح والرطوبةتحليل تأثير العو   .2
 .المحتملة على الإنتاج المستقبلي للعنب في منطقة السياحي تقييم أثر التغيرات المناخية  .6

 لأصحاب المزارع لتحسين الإنتاج بناء  على العوامل الجغرافية الطبيعية تقديم توصيات
 فرضية البحث

 
أولية عن مشكلة البحث، وتشير إلى التعميمات التي لم تُثبت صحتها بعد. لذا، تتطلب تعد فرضية البحث إجابة 

منا هذه الدراسة التحقق من صحتها أو خطئها. ومن هنا يتطلب أن نضع هذه الفرضية في صياغة على النحو 
 :التالي، حيث تتمثل فرضية البحث الرئيسية في الآتي

 .السياحي بمحافظة بابل بتأثير العوامل الجغرافيةتتباين زراعة وإنتاج العنب في منطقة 
 .أ. تتباين المساحات المزروعة بالعنب بين الأقضية والنواحي حسب المساحة المخصصة للزراعة فيها

ب. تتباين أعداد أشجار الرمان والعنب كما  ونوعا  في توزيعها، متأثرة بعلاقتها مع العوامل الجغرافية في محافظة 
 .بابل

المعالجات والحلول وفق السبل العملية الصحيحة التي تضاهي التطور في مجال التنمية الزراعية من  ج. وضع
 .أجل زيادة المردود الاقتصادي للمزارع والبلد

 منطقة الدراسة

تقع محافظة بابل في الجزء الأوسط من السهل الرسوبي الذي يحتل الأقسام الوسطى والجنوبية من العراق، 
كم عن العاصمة بغداد. يحدها من الشمال محافظة بغداد، ومن الجنوب  11ة الحلة التي تبعد ومركزها مدين

كم، وإلى  32كم، ومن الغرب محافظة كربلاء التي تفصلها عنها مسافة  913.23محافظة القادسية التي تبعد 
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للعراق مع إيران التي تبعد  كم، ومن الشرق الحدود الدولية 61الجنوب الغربي تقع محافظة النجف التي تبعد عنها 
 .كم عن مركز المحافظة 61

 عرض وخطي شرقا  ( ′22-°32و ′22-°44أما بالنسبة إلى موقعها الفلكي، فتقع محافظة بابل بين خطي طول )
 البالغة الكلية العراق مساحة من% 9.2 وتشكل ،²كم 26,266 مساحتها وتبلغ. شمالا  ( ′69-°62و 62′-66°)

 .نسمة 2,162,142 للسكان تعداد آخر حسب المحافظة سكان مجموع ويبلغ. ²كم 436,162
أما حدودها الطبيعية، فهي تقع ضمن الجزء الجنوبي الغربي من السهل الرسوبي، ويقطع أراضيها نهر الفرات 

كما تضم وتفرعاته، الذي يعد الشريان الأساسي لتزويدها بالمياه، مما ساهم في تطوير الإنتاج الزراعي فيها. 
منطقة الدراسة عددا  من الوحدات الإدارية، حيث يبلغ عدد الوحدات الإدارية والنواحي في منطقة السياحي في 

 .وحدة إدارية 93الحلة بمحافظة بابل 

 

 

 

 

 

 

 

 

 

  

 

 منطقة السياحي في الحلة في محافظة بابل
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 الاسلوب البحثي

 جمع البيانات  
 البيانات الميدانية مباشرة  من مزارعي العنب في منطقة السياحي من يمكن جمع  :البيانات الأولية

 :خلال استبيانات أو مقابلات. ستشمل هذه البيانات
o مساحة الأراضي المزروعة بالعنب. 
o نوع التربة المستخدمة. 
o  كميات المياه المستخدمة للري. 
o )ظروف المناخ )درجات الحرارة، الرطوبة، الأمطار. 
o جهها المزارعون )آفات، عوامل بيئية(التحديات التي يوا. 
 سيتم الاعتماد على مصادر رسمية مثل تقارير وزارة الزراعة، والإحصاءات المتعلقة  :البيانات الثانوية

 .بإنتاج العنب في المنطقة، وبيانات المناخ والموارد المائية المتاحة من المؤسسات الحكومية
 التحليل الوصفي

 :البيانات التي تم جمعهافي هذا الجزء يتم وصف 
 سيتم وصف درجات الحرارة، الرطوبة، الأمطار، وساعات الإشعاع الشمسي وكيف  :وصف المناخ المحلي

 .تؤثر على مراحل نمو العنب
 يتم وصف أنواع التربة وتحديد مدى خصوبتها ومدى تأثير التضاريس )الارتفاع  :وصف التربة والتضاريس

 .على الإنتاجيةعن سطح البحر، الانحدارات( 
  يتم تحليل طرق الري المتبعة ومدى تأثير توفر المياه ونظام توزيعها على إنتاج العنب :وصف نظام الري. 
  مثل الرياح، العواصف، أو أي أحداث طبيعية تؤثر على المحاصيل :العوامل الطبيعية الأخرى. 

 محافظة بابل تمت جميع الدراسات وجميع النظريات في منطقة السياحي في الحلة في
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  :العوامل التى تؤثر على زراعة العنب

 هناك بعض العوامل التى تلعب دورا هاما فى جودة وانتاج محصول العنب واهم هذة العوامل:
 . رجة الحرارة1

 خلال فصل الصيف تُعد ضرورية لنضج ثمار العنب. حيث إن العنب يحتاج إلى درجات حرارة  الحرارة المرتفعة
درجة مئوية خلال موسم النمو لضمان نمو الثمار بشكل صحي. لذلك نرى تفاوت في درجة  32-22تتراوح بين 

ول العنب في الغلة الحرارة خلال ثلاث سنوات السابقة كما موضح في الجدول ادناه, مما يؤثر على إنتاجية محص
 الواحدة. لذلك لو اخذا درجات الحرارة الثلاث سنوات 

  : 12.8°C2021   __: 12.7°C2022  ___: 13.2°C2023    درجات الحرارة الاعتيادية كانت
. الزيادة في درجة الحرارة المعتدلة قد تساعد في تحسين جودة العنب 2123متقاربة، مع زيادة طفيفة في 

ا قد تؤثر سلب ا على المحصولونضجه، لكن   .الحرارة المرتفعة جد 
 في فصل الشتاء قد يضر بالأشجار إذا كانت درجات الحرارة تنخفض إلى ما دون الصفر، خاصة خلال  الصقيع

 .فترة الإزهار
 بين النهار والليل يمكن أن تؤثر سلبا  على نوعية الثمار التقلبات الحادة في درجات الحرارة. 

 . الأمطار5
 تلعب دورا  مهما  في توفير المياه اللازمة للري الطبيعي، ولكن الأمطار الغزيرة خلال موسم الإزهار  كمية الأمطار

 .أو قبل الحصاد يمكن أن تؤدي إلى تلف الثمار وزيادة نسبة الأمراض الفطرية
 عند الاخذ في .لمياهالأمطار القليلة في مناطق زراعة العنب تتطلب توفر مصادر ري اصطناعية لتعويض نقص ا

 عين الاعتبار تأثير
ملم   هطول الأمطار مهم لري  933.4: 2123 ملم    ___    916: 2122 ملم  ___    26.2: 2129

ملم(، وهو ما يمكن أن يؤثر إيجابي ا على  916كانت كمية الأمطار أعلى بشكل ملحوظ ) 2122العنب. في 
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كانت الأمطار قليلة، مما قد يقلل من نمو  2129أمراض. في النمو، لكن الأمطار الزائدة قد تؤدي إلى 
 كان الهطول متوسط ا. 2123المحصول، بينما في 

 .الرطوبة3
 يمكن أن تزيد من فرص إصابة العنب بالأمراض الفطرية مثل البياض الدقيقي أو العفن، وهو ما  الرطوبة العالية

 .يؤثر على جودة وكمية المحصول
 تساعد على الحفاظ على توازن الماء داخل النبات وتحسين جودة الثمار الرطوبة المعتدلة. 

 الإشعاع الشمسي .4
 هو عامل مهم جدا  في تحسين جودة العنب من حيث الطعم واللون. فالعنب يحتاج إلى كميات  الإشعاع الشمسي

 .كبيرة من الشمس لتكوين السكريات الضرورية، ما يعزز من نضجه وجودته
  التي تحصل على ساعات طويلة من أشعة الشمس تعزز عملية التمثيل الضوئي، مما يساعد في نمو المناطق

 .النبات وإنتاج الثمار بشكل أسرع  كما موضح في الجدول ادناه
 الرياح .2

 قد تكون مفيدة لتقليل نسبة الرطوبة بين النباتات ومنع تكاثر الأمراض الفطرية الرياح المعتدلة. 
 خاصة إذا كانت محملة بالغبار، يمكن أن تسبب أضرارا  لأوراق العنب وتؤثر على عملية التلقيح الرياح القوية ،

 الطبيعي وتكسر الأغصان. 
عند المقارنة في مدى تأثير الرياح الفترة ثلاث      9.3: 2123 ___     9.6: 2122 ___     9.9: 2129

ا أو سلبي ا على المحصول. الرياح المعتدلة تساهم في قد تؤثر إيجابي   2122سنوات نلاحظ زيادة الرياح في 
 تجفيف الفاكهة ومنع الأمراض الفطرية، ولكن الرياح القوية قد تتسبب في تلف العناقيد.

 الضباب والندى . 6
 في الصباح الباكر يمكن أن يؤدي إلى زيادة الرطوبة في البيئة المحيطة  الضباب المتكرر أو الندى الكثيف

 .بالنبات، مما يسهم في انتشار الأمراض الفطرية على الأوراق والثمار
 الفصول الزراعية ومدتها .7

  كانت طول موسم النمو، الذي يشمل الفترة بين الزراعة والحصاد، يتأثر بالفصول الزراعية في المنطقة. فكلما
 .الظروف المناخية مواتية لفترة أطول، زادت فرصة الحصول على محصول جيد من العنب

هذه العوامل المناخية تشكل أساسا  لتحديد مدى ملاءمة زراعة العنب في منطقة السياحي بمحافظة بابل، وتحليل 
 .دة العنبتأثيرها يساعد في تطوير استراتيجيات زراعية تساهم في زيادة الإنتاج وتحسين جو 

 ( 2123 – 2122 – 2129وان اهم عناصر المناخ لثلاث سنوات في الحلة للسنوات ) 
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درجة حرارة  سطوع شمسي السنة

 اعتيادي

مجموع الامطار  (P-Vالرياح ) درجة حرارة صغرى  درجة حرارة عظمى

 ب)ملم(

مجموع  الرطوبة النسبية

التبخر ) 

 ملم(

2021 8.7 12.8 33.7 17.2 1.1 56.8 44.0 2107.7 

2022 8.9 12.7 31.7 16.9 1.7 197 48.6 2088.6 

2023 8.5 13.2 32.5 17.6 1.3 133.4 43.2 2270 

 عمليات خدمة مزارع العنب في مناطق السياحي في الحلة
 الري: اولا:

  صغيرة كرمات -أ
  فى اشهر الشتاءريات / الموسم ويراعى عدم الري  91-2تحتاج للري على فترات متقاربة وتحتاج من 

 ية طور الراحة وقبل تفتح العيون.تعطى الكرمات رية غزيرة عند نها
  مثمرة كرمات -ب

  تعطى رية غزيرة    عند انتفاخ العيون 
  تعطى رية عادية      يوم 32-31بعد

 4-3قبل الجمع  كرمة يوقف الري  31-24يوم )نظام الاحواض( كل حوض يحتوى على  92الرى بعد ذلك كل 
 سابيع .ا

 الحشائش: ومقاومة ثالثا: العزيق
 العزيق يجب ان يكون سطحي )خربشة حول الكرمات(. - 

سم وذلك بعد احراء التقليم الشتوي ونثر السماد على سطح التربة 91تجري عملية العزيق على عمق   -
 لتقليب السماد فى التربة.  وذلك

 كون الثمار حتى نهاية جمع المحصول.لا تجرى عملية العزيق اثناء التزهير او بعد ت -  
 السنوات الاولى من عمر المزرعة. ينصح بعدم استخدام مبيدات الحشائش فى - 

 معاملات مزارع العنب فى الاراضي القليلة وفرة الماء أو جافه 
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 الـــري:
مع اختلاف الكمية تختلف كمية الري فى الاراضي الجافه عنها فى الاراضي الطينية ويتم الري طوال اشهر السنة 

 بحالة كرمات العنب .. على ان يكون هناك يوم كل اسبوع اثناء النمو بدون ري 
 

 الشهر

 

 الاولى السنة

 

 التانية السنة

 

 التالتة السنة

 

 الرابعة السنة

 يوم 11-2لتركل16 يوم11-2لتركل14 يوم11-2لتر كل 12 يوم 11-2لتر كل  8 يناير

 يوم11-2لتركل16 يوم11-2لتركل14 يوم11-2لتركل12 يوم 11-2لتركل8 فبراير

 لتر/يوم16 لتر/يوم14 لتر/يوم14-12 لتر/يوم8 مارس

 لتر/يوم12 لتر/يوم18 لتر/يوم14 لتر/يوم10 ابريل

 لتر/يوم32 لتر/يوم20 لتر/يوم16 لتر/يوم12 مايو

 لتر/يوم32 لتر/يوم28-24 لتر/يوم16 لتر/يوم12 يونية

 لتر/يوم36-32 لتر/يوم28 لتر/يوم18 لتر/يوم14 يولية

 لتر/يوم 36-32 لتر/يوم30 لتر/يوم18 لتر/يوم14 اغسطس

 لتر/يوم28 لتر/يوم28 لتر/يوم16 لتر/يوم12 سبتمبر

 لتريوم بعد يوم24 لتريوم بعد يوم24 لتريوم بعد يوم14 لتريوم بعد يوم10 اكتوبر

 يوم1لتركل20 يوم1لتركل16 يوم1لتركل12 يوم1لتر كل8 نوفمبر

 يوم11-2لتركل14 يوم11-2لتركل12 يوم11-2لتركل10 يوم11-2لتركل8 ديسمبر

 

  الكميات المذكورة هى معدل المياة الازمة / نبات    
   جزء / المليون 911يجب ان لاتزيد الملوحة فى مياة الري عن  -

 التسميد ثانيا: -
 العضوي  التسميد -٠
سم 21/فدان وذلك فى جدر بجانب النبات بمسافة تبعد حوالى  3م21-21تضاف الاسمدة العضوية بمعدل - 

  من الساق
  وتوضع اسفل النقاط على ان يتم تغيير مكان الجدر عام بعد اخر  
  يضاف لكل كرمة عنب مخلوط من الكميات التالية - 
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جم 921جم سلفات بوتاسيوم +21% +  21.6ادر جم سلفات نش911جم سوبرفوسفات كالسيوم احادي + 921
 كبريت زراعي )يفضل اضافته لكل كرمة عنب على السطح اسفل النقاطات(

 ابي: بناتي لصنف الوادي اراضي فى التسميد معدلات
  

 بوتاس تسميد

  

 فوسفوري تسميد

  

 ازوتي تسميد

  

 العمر

كجم سوبر فوسفات  05 %05-84كجم سلفات بوتاسيوم  05

 %50كالسيوم احادي 

 كجم سلفات نشادر 555

 كجم نثرات نشادر 535او 

 سنة 5

-84كجم سلفات بوتاسيوم  555

05% 

 كجم سوبر فوسفات 555

 %50كالسيوم احادي 

 كجم سلفات نشادر 355

 كجم نترات نشادر 555او 

 سنة 5

-84كجم سلفات بوتاسيوم 505-555

05% 

كجم  505-555

سوبرفوسفات كالسيوم 

 %50احادي 

 كجم سلفات نشادر او855

 كجم نثرات نشادر575

سنة او  3

 اكثر

 برنامج شورى لمحصول عنب أفضل -
 الشتوية: الخدمه أولا:

إجراء تقليم الأشجار خلال فترة الشتاء ويتم إجراء تقشير القلف  يتم : الحفار ومكافحه القلف وتقشير التقليم  -٠
يلي ذلك الرش بعد التقليم ضد العفن الهبابي والأشنه وتطهير  -السلكالسائب ويتم مكافحه الحفار بإستخدام 

 لتر ماء911جم/221كوبوكسبمعدل  الجروح بالمركب النحاسي
ساينوميكسبمعدل  يتم الرش لتبكير وزيادة المحصول وتجانس التفتح والتزهير بمادة التفتح: وتجانس التبكير - ٠
  شهر  9.2  - 9  % قبل التزهير 3-2
إسبمعدل  كومولس يتم الرش عند إنتفاخ البراعم : والأكاروسات الدقيقي للبياض الوقائية لمكافحةا -٣

لتر ماء للمكافحه الوقائيه للبياض الدقيقي والأكاروسات ) وتكرر كل إسبوعين طالما لم يظهر 911جم/221
 المرض(.

 :الحرارة والملوحة والنيماتودا _تنشيط تكوين الجذور وتقوية النمو الخضري مع مقاومة الصقيع وتذبذب4
 :يتم إجراء المعاملات الآتية

كجم / فدان )حقن في شبكة الري أو إضافتها أرضيا ( مع الدفعة الأولى من  1 إضافة مادة هيومي باور .9
 .الأسمدة

لتر / فدان )حقن في شبكة الري أو إضافتها أرضيا ( مع بداية دورات النمو  1 إضافة مادة رووت باور .2
 .الأولى
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/ فدان )حقن في شبكة الري أو إضافتها أرضيا ( مع بداية دورات النمو  ³سم 250 إضافة مادة رازومار .3
 .الأولى

لتر ماء )ويُكرر  911/  ³سم 911بمادة رازومار بالتبادل مع مادة هارفست باور  الرش مع بداية التزهير .4
 .يوم ا( 21كل 

 911( بقرص 9-3% حامض الجبرليك 91النمو كلاسيكو ) رش العناقيد بمنظم :تحسين مواصفات الثمار .2
 % )حامض الجبرليك، حبيبات قابلة للذوبان(.41لتر ماء أو بيرلكس 

 921-911تقليل الشلشة في العنب الرومي: يتم الرش مع أول تزهير )تشييح( بمادة نيوكولتار سوبر بمعدل  -2
 لتر ماء / فدان. 611/  ³سم
وعلاج نقص العناصر الكبرى والصغرى: رش الأسمدة الورقية: ستيموفول أمينو  تحسين التزهير والعقد -6

 .³سم 211جم، نيتروفوسكا  911جم، باسفوليار كومبي ستيب  211-911
%(+ عناصر مخلبية )حديد / منغنيز( 92% + بوتاسيوم 2علاج نقص الحديد: إضافة زيلسيس )نتروجين  -6

كجم / فدان )حقن في شبكة الري أو إضافتها أرضيا (، وتُكرر  2فيك( % حامض فول21وليونارديت )هيوميك به 
 في حالة النقص الشديد بمادة باسفير بلس أو مادة كليكات حديد بنفس المعدلات.

 إنتظام الري: خاصة أثناء التزهير والعقد مع الاسترشاد بجداول الري. -2
 تربية كروم العنب والتدعيم بنظام التكاعيب:

ة التكعيب في تربية كروم العنب من أفضل الطرق للحصول على أعلى محصول، وذلك لتعرض تعتبر طريق
 المجموع الخضري للضوء والتهوية الجيدة وزيادة كفاءة عملية التمثيل الضوئي.

متر، ويتم وضع قائم بجوار كل كرمة، ويتم تربية الشتلات بنفس طريقة تربية أي  3×  2يُفضل أن تكون المسافة 
سم، حيث يتم تطويشها  91في طرق التربية السابقة حتى يصل الساق إلى أعلى سقف التكعيبة بحوالي كرمة 

بإزالة القمة النامية. ويُراعى أن تكون الأذرع أسفل سقف التكعيبة، وفي هذه الطريقة يتم تربية عدد من الأذرع قريبا  
بات الثمرية )الطراحات( والدوابر التجديدية على أذرع، لإمكان تربية القص 6 - 2من سقف التكعيبة يتراوح بين 

 تلك الأذرع.
( أو 2تستخدم الأسلاك الرئيسية بين الكرمات )بين القوائم الداخلية داخل التكعيبة(، وتكون أسلاكا  سميكة رقم )

(، وتختلف عددها حسب مساحة 2(. أما أسلاك الدوائر الخارجية للتكعيبة فتكون من الصلب رقم )91رقم )
أو  91التكعيبة. ويتم تضفير الأسلاك الداخلية في المسافة بين الكرمات، حيث تكون أقل في السمك فتكون رقم 

 . ويجب فصل كل جهة من الجهات الأربع للتكعيبة عن بعضها بقوائم رئيسية.92
اية متر لربط أسلاك الشد الخاصة بنه 9.2 - 9كذلك، يتم عمل كتل خرسانية تحت سطح التربة بحوالي 

 ( مضفرة.2الخطوط بها، وهذه الأسلاك رقم )
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 مميزات طريقة التربية على التكاعيب

 
 الحصول على محصول مرتفع. -
تعرض المجموع الخضرى للاضاءة والتهوية الجيدة مما ينتج عنة زيادة فى  -

 خصوبة العيون.
 والامراض. سهولة عمليات مقاومة الافات -
  سهولة جمع المحصول. -

 هذة الطريقةعيوب 
 ارتفاع التكاليف الانشائية. -
 الاحتياج الى الصيانة الدورية. -
لم يعرف العمر الافتراضي للخشب عند استخدامة فى انشاء التكعيبة فى  -

 مصر حتى الان.
صعوبة اجراء عمليات الخف اليدوي للحبات والمعاملة بمنظمات النمو النباتية والخاصة بانتاج عنب صالح  -

 ر.للتصدي
     صعوبة اجراء بعض عمليات التقليم الصيفي. -

 طريق تربية كروم العنب 
 اولا  : طريقة التربية الراسية 

 خطوات التربية
عين فقط فوق سطح  2زراعة الشتلة فى شهر فبراير ومن الافضل دفن عدد من العيون اسفل سطح التربة ويترك 

متربين  2.2متر )  2.2×  2تزرع الشتلات على مسافة التربة ) فى حالة زراعة شتلات غير مطعومة ( 
 .                                     (متر بين الشتلات داخل الصفوف 2الصفوف و 

 فى حالة التربة الرملية
سم، وذلك بطول خطوط الزراعة. ويوضع في الفدان  61سم وعمق حوالي  61 - 61يتم عمل خنادق بعرض 

كجم  311عضوية )سماد بلدي قديم متحلل( أو قمامة المدن الناعمة، ويضاف لها مادة  ³م 41 - 31من 
ا بالتربة، ويتم الري بالتنقيط لفترة طويلة. ويتم زراعة الشتلات في 21.6سلفات نشادر  % أزوت. ويخلط جيد 

هذه الخلطة  سم، وذلك بتغطية 31الموعد المناسب بحيث يكون هناك فاصل بين الشتلة وهذه الخلطة لا تقل عن 
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كجم كبريت زراعي على سطح التربة أسفل النقاطات، ويجب زراعة شتلة قوية  211بتربة عادية. ويتم إضافة 
لإمكان تربية ساق ومجموع جذري في موسم واحد. أما في حالة أراضي الوادي، فيتم تقليل عمق الخندق إلى 

 .سم 61حوالي 

 فصل النمو الأول
تعطي البراعم نمو ا خضري ا، حيث تعطي عدة نموات، يُترك أقواها، وكذلك يُترك فرع آخر تنشط الجذور، وبالتالي 

احتياطي له، ويُزال باقي النموات. الفرع الذي تم اختياره ليصبح ساق الكرمة ينمو حتى يصل إلى الارتفاع 
للعمل على سرعة الوصول إلى سم. وكذلك  11المطلوب، ثم تُزال القمة النامية لهذا الفرع عندما يصل إلى ارتفاع 

هذا الارتفاع، يُجرى إزالة النموات الجانبية النامية في إبط الأوراق على ثلثي هذا الفرع من أسفل، ويترك النموات 
سم )حيث  61الجانبية النامية في الثلث العلوي منه على أن تقصر هذه النموات عندما يصل طولها حوالي 

سم، ستنمو أفرع ثانوية على هذه  61ونتيجة تطويش هذه النموات عند طول ستصبح أذرع الكرمة بعد ذلك(. 
 .سم 31 - 22الأفرع، لذا يجب تطويشها عندما يصل طولها حوالي 

 التقليم الشتوي الاول
عيون  3يختار الافرع ذات الخشب الناضج النامية فى الثلث العلوى من الساق وتقصر بحيث يترك على كل منها 

عين على كل منها هذة الافرع ستصبح  2 - 4مة متوسطة اما اذا كانت الكرمات قوية فيمكن ترك اذا كانت الكر 
اذرع فيمكن استكمال هذا العدد فى الموسم  6 - 2اذرع الكرمة فاذا لم يتوفر العدد المطلوب فى نفس العام 

 التالى.
 فصل النمو الثاني

تحمل العناقيد الثمرية ) بشائر المحصول( وعندما يصل  عند خروج العيون فى بداية الربيع فانها تعطى نموات
 سم يتم تطويشها بازالة القمة النامية. 21 - 61طول هذة النموات حوالى 

 التقليم الشتوي الثاني
عين فى الاصناف ذات العيون القاعدية الخصبة  4 - 3يختار الافرع الناضجة وتقصر بحيث يترك على الفرع 

عيون لتصبح دوابر الاثمار )الطراحات(  2 - 6عيون القاعدية القليلة الخصوبة فيترك اما فى الاصناف ذات ال
عين لتصبح دابرة تجديدية ويجب  2كذلك يجب تقصير عدد اخر من الافرع عمر سنة بحيث يترك على كل منها 

 الايقل عدد الدوابر عن عدد الطراحات وتكون الدوابر خلف الطراحات اقرب الى راس الكومة.
 مميزات هذة الطريقة
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انخفاض التكاليف الاساسية نظرا لعدم استخدام حديد او اسلاك فى هذة الطريقة وبالتالي لايوجد مصاريف صيانة 
 .او )مصاريف شد اسلاك او مصارية تربيط القصبا(

 الظواهر الغير طبيعية على العنب 

 Chimeras  الكايميرا
بصورة مفاجائة على اصناف العنب المعمرة وفيها تحدث انعزالات وراثية ظاهرة الكايميرا او طفرة البراعم تظهر 

 من نقطة معينة في
 الخلايا المرستيميه الطفرات التى تحدث في البراعم .  

 عادة ما تشبة الاصابة الناتجة عن مسببات مرضية. -
اعات الجديدة وعادة ما يكون تحدث ظاهرة الكيميرا وتتكاثر بصورة لاجنسية وعادة ما تحدث الكيميرا في الزر  -

المظهر. وهناك اصناف من العنب عادة ماتظهر عليها هذة الظاهرة في الاعمار   شكلها بصورة جديدة في 
 الكبيرة.

على الرغم من ان ظاهرة الكايميرا تحدث من البراعم او العقل فان هذة الظاهرة لاتنتقل عند التطعيم على  -
 نباتات سليمة ومن الامور

هرة مع ما يسببة الفيروس هامة انه لا يوجد ناقل معروف حتى الان لهذة الظاهرة حتى ولو تشابهة هذة الظاال  
 المرضي.

انواع من  4ظاهرة الكايميرا من الممكن حدوثها في اي مكان من زراعات العنب التجارية وقد وجد ان هناك  -
  الكايميرا يمكن حدوثها مع

 العنب:  
م انواع الكايميرا التى تحدث لنباتات العنب وفي هذا النوع يحدث التبرقش وينتشرللانسجة التبرقش من اه -أ  

تنمو من نقطة حدوث الطفرة وهذا التبرقش يحدث في منطقة منفصلة بخط واضح او   الجديدة والاعضاء التي
 يكون على هيئة شحوب في لون الورقة ومن اهم

الورقة او على العنقود الثمرى او على النموات الحديثة او تظهر البقعة ما يميز هذا النوع ظهور بقعة على       
على الجزء الرئيسي من العرق الوسطى واحيانا نحدث هذة النقط على العروق الثانوية وتكون على شكل تبرقش 

 وث هذة الطفرة.البرعم والخلايا المرسيمية ومرحلة التطور اثناء حد    وهذا يعتمد على مكان الطفرة الوراثية داخل
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النوع الثانى من هذة الظاهرة يتسبب عن ظهور النموات الحديثة والسويقات والعناقيد بصورة منبطحة او   -ب  
الطبيعي للنمو بالاضافة الى الشكل القريب من الاستدارة وهذا النوع من الممكن ان       في وضع مخالف للوضع

تحدث بصورة متكررى على بعض اصناف العنب دون        نهايظهر على اى جزء من النبات والطفرة يبدوا
النوع من الطفرات يكون مصاحب       الاصناف الاخرى ولكنها تكون اكثر شيوعا على الاصناف المقصرة وهذا

 يروس الورقة المروحية على العنب.لف
خرين وفى هذا النوع جميع طفرة المكنسة وهو النوع الثالث من الطفرات وهو اقل حدوثا من النوعين الا -ج  

البراعم النامية من مكان الطفرة تنمو في وقت قصير بمجرد خروجها من البرعم براعم اخرى على نفس شجرة 
 العنب تنمو بصورة طبيعية.

 بعض النموات التى تنمو من الانسجة التى حدثت بها طفرة لا تنضج ولا يخرج منها عناقيد زهرية. 
صغير الحجم وتظل خضراء لمدة طويلة عن الحالة الطبيعيه العقل التى يتم اخذها من  الاوراق المتكونة تكون  -

 الساكن من الاجزاء الماصبة غالبا لا تكون جذور.  الخشب الغض او الخشب 
البراعم الموجودة على الاجزاء التى حدث لها طفرات تم تطعيمها على اصول عادية ووجد انها استمرت في  -

 لشكل بينما ظلت الاصول دون تاثر.طفرات على نفس ا   ات بها النمو واعطت نمو 
النوع الرابع من هذة الطفرات نادرا مايحدث في الاصناف التجارية والمظهر الاساسي لهذا النوع هو النمو   -د  

 المشوه للاوراق.

    اعراض نقص العناصر
اعراض نقص العناصر على اشجارالعنب تاخذ عدة اشكال مثل تغير في   :Nitrogen النتروجين عنصر -٠

ء من النباتات او الشكل العام للاوراق شحوب اللون تغير في المحتوى الكيماوي تغير في الحالة العامة لبعض اجزا
 بات الكامل.للن
عندما يقل عنصر النيتروجين فان النموات الخضرية تتحول الى اللون الاخضر الشاحب ثم تصفر الاوراق  -

والنموات الصغيرة والسويقات والعناقيد ويصبح لونها احمر ويختزل طول النموات الحديثة في بعض الاحيان تظهر 
 انسجة مصابة لونها يميل للبني بين العروق الوسطى

 ى الاوراق القاعدية وبزيادة درجة نقص العنصرتذبل الاوراق المصابة وتسقط.عل
نقص العنصر يؤدى الى صغر حجم شجرة العنب في الاصناف التجارية بداية الاعراض تكون على هيئة  -

 تغيير في اللون الطبيعي للثمار حيث
 صابة شديدة بالبق الدقيقى.ان النيتروجين ينتقل من الاوراق القريبة من العناقيد الى الثمار ا
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تحت ظروف من فترات البرودة الطويلة ربما يحدث تداخل بين اعراض نقص النيتروجين وتاثير الصقيع  -
 درجات الحرارة المنخفضة تقلل من

 كفاءة عملية البناء الضوئي ويختفى اللون الاخضر تماما من الاوراق.
ة مثل النيماتودا وحشرة الفيلوكسدا ربما يعوق يعوق عملية الضرر الميكانيكى واصابة الجذور بافات الترب -

 ممايؤدي الى ظهور اعراض النقص.  امتصاص وانتقال النيتروجين 
زيادة عنصر النتروجين يؤدى الى زيادة النمو وتصبح القصبات طويلة وسميكة ويصبح لون الاوراق الشاحبة  -

 اكثر اخضرارا.
 نصر النتروجين .اصناف العنب تتحمل الزيادة في ع -

اعراض نقص العناصر على اشجارالعنب تاخذ عدة اشكال مثل تغير في  :Phosphoru الفسفور عنصر -٠
النباتات او  الشكل العام للاوراق شحوب اللون تغير في المحتوى الكيماوي تغير في الحالة العامة لبعض اجزاء من

 للنبات الكامل.
نادرا ما بحدث نقص عنصر الفسفور في اغلب مناطق زراعة العنب واذا حدث نقص لهذا العنصر فانة يسبب  -

 اختزال في نمو الاوراق والجذور ويصبح لون الاوراق اخضر داكن وتتدلى حافة الاوراق لاسفل دون التفاف.
 ون الاوراق الى اللون الاحمر.تحت ظروف النقص الشديد للعنصر يتحول ل -
 زيادة عنصر الفوسفور ربما يعوق امتصاص الزنك والحديد وتظهر اعراض النقص لهما. -

اعراض نقص العناصر على اشجارالعنب تاخذ عدة اشكال مثل تغير في الشكل  :Potassium البوتاسيوم- ٣
او للنبات العام للاوراق شحوب اللون تغير في المحتوى الكيماوي تغير في الحالة العامة لبعض اجزاء من النباتات 

 الكامل.
  اعراض نقص البوتاسيوم على العنب تتغير تبعا لمراحل تطور الاوراق عندما يقل تركيز -
 البوتاسيوم عن الحد الاقل لوجودة في النبات.  

 في المراحل الاولى لنمو النباتات تكون اوراق النباتات ذات لون فاتح مصحوبة بتبقعات على طول -
 صغيرة اثناء الجو الجاف يتغير شكل التبقعات وعددها ويتغير حجم هذةحافة الورقة وخاصة ال  

 التبقعات في الانسجه حول العروق.
 بزيادة شدة نقص العنصر تجف حواف الوراق ويحدث لها التواء لاعلى او لاسفل. -
تلون باللون في اخر فصل الصيف سطح الاوراق القديمة عند قواعد النموات الحديثة والمعرضة لاشعة الشمس ت -
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 البنفسجى يميل للبني ثم
تتحول الى البني الداكن خاصة بالقرب من العناقيد هذة الاوراق يظهر عليها التعريق واضحا ويمتد ليغطى   

 السطح العلوى للورقة.

اعراض نقص العناصر على اشجارالعنب تاخذ عدة اشكال مثل تغير في الشكل  :Magnesium الماغنسيوم- .
او للنبات العام للاوراق شحوب اللون تغير في المحتوى الكيماوي تغير في الحالة العامة لبعض اجزاء من النباتات 

 الكامل.
يحدث نقص عنصر الماغنسيوم في الضوء والتربة الحامضية ذات المحتوى القليل من العنصر وكذلك يحدث  -

 نقص العنصر في الارض الرملية
 والتى تحتوى على نسبة عالية من كربونات الكالسيوم.  

لى معظم اجزاء الورقة وعلى اعراض نقص الماغنسيوم له مظهران في اول موسم نمو العنب يحدث تقرح ع -
 الانسجة الوسطى للاوراق

 الصغيرة وهذه البقع تكون بيضاوية الشكل وتاخذ شكل السلسله.  
ر في اوائل الصيف حتى نهاية اللون اللامع للانسجة يظهر بين انسجة العروق الورقية وزيادة نقص العنص -

 يصاحبها زيادة اصفرار الاوراق.
 المكافحة

لتر ماء )يحتوى على عدة عناصر فى صورة مخلبية سهلة  911جم /  21بمعدل  2ن كومبى استخدم فترليو 
 الامتصاص بواسطة النبات(

اعراض نقص العناصر على اشجارالعنب تاخذ عدة اشكال مثل تغير في الشكل العام   :Calcium الكالسيوم -٢
للنبات  للاوراق شحوب اللون تغير في المحتوى الكيماوي تغير في الحالة العامة لبعض اجزاء من النباتات او

 الكامل.
 PH 4.2 -ظهر اعراض نقص الكالسيوم في الاراضي ذات  -
اعراض التقص تظهر على هيئة تقرحات صغيرة على حافة الاوراق ثم تمتد هذة التقرحات حتى تصل الى  -

 مكان خروج الازهار .
 العناقيد يحدث لها جفاف من القمة للقاعده وهذا مؤشر على زيادة نقص العنصر . -
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 كافحةالم
 لتر ماء 911سم /  911باسفوليار كومبى ستيب بمعدل 

اعراض نقص العناصر على اشجارالعنب تاخذ عدة اشكال مثل تغير في الشكل  IRON(  :الاصفرار) الحديد -٨
الكيماوي تغير في الحالة العامة لبعض اجزاء من النباتات او للنبات العام للاوراق شحوب اللون تغير في المحتوى 

 الكامل.
يحدث نقص الحديد عادة في التربة الجيرية الفقد في مادة الكلوروفيل الخضراء يبدا في الظهور بين العروق  -

 الوسطى للاوراق وبزيادة شدة
 لعروق الكبيرة.نقص العنصر ينتقل النقص في الكلوروفيل )اللون اصفر( بين ا  

 ر شدة ويصاحب ذلك قلة عقدالثمار.قد يحدث جفاف للاوراق وتسقط فى حالات النقص الاكث -
 المكافحة

لتر ماء )يحتوى على عدة عناصر فى صورة مخلبية سهلة  911جم /  21بمعدل  2استخدم فترليون كومبى 
 الامتصاص بواسطة النبات(

 (((EDTA 93.2او كيلكات )حديد 
اعراض نقص العناصر على اشجارالعنب تاخذ عدة اشكال مثل تغير في الشكل  :Manganese المنجنيز -٩

لون تغير في المحتوى الكيماوي تغير في الحالة العامة لبعض اجزاء من النباتات او للنبات العام للاوراق شحوب ال
 الكامل.

 نقص عنصر المنجنيز يحدث غالبا في الاراضي القلوية والاراضى الرملية -
مع بداية فصل الصيف الاوراق القاعدية يظهر عليها الشحوب في اللون وتكون صغيرة الحجم مع بقع صفراء  -
 ى الانسجة بين عروق الورقةف
وتظهر هذة البقع على شكل تبرقش فى المنطقه الواقعة بين العروق الصغيرة للورقة بينما تبقى العروق الكبيرة   

 خضراء اللون.
اعراض نقص المنجنيز تكون اشد وضوحا على الاوراق المعرضة للشمس اكثر من الاوراق الغير معرضة  -

 لاشعة الشمس.
 شوه للاوراق كما يحدث في نقص عنصر الزنك.لا يحدث ت -
 زيادة نقص العنصر تؤدى الى نقص في النموات الحديثة والاوراق والثمار كما يحدث اختزال في حجم العنقود. -
  :Zinc الزنك -٩
اعراض نقص العناصر على اشجارالعنب تاخذ عدة اشكال مثل تغير في الشكل العام  :nBoro البورون  -٨

للاوراق شحوب اللون تغير في المحتوى الكيماوي تغير في الحالة العامة لبعض اجزاء من النباتات او للنبات 
 الكامل.

 -رون في التربة ذات ص عنصر البورون له تاثير كبير على نمو العنب والاثمارو يشاهد نقص عنصر البو  -
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4.2 - 3.2 PH 6 - 2.2في التربة الطبيعيه والقلويه ذات  وقليلا ما يحدث PH 
 جفاف الشعيرات الجذرية او تعرض منطقة الجذور للجفاف يقلل من امتصاص البورون . -
 زراعات العنب التى تنمو وسط جو شديد الامطار تكون اكثر عرضة للتعرض لنقص البورون . -
اعراض نقص البورون بالقرب من قمة النموات الحديثة قبل حدوث التزهير وتكون على شكل مناطق  تظهر -

 ..                                    سوداء متقرحه
 . .                       حدوث جفاف لمناطق الاصابة ويموت العنقود الزهرى  -
صغيرة يحدث لها التواء في عدة اماكن وعادة ماتموت هذة اثناء فترة خروج النموات الحديثة والقصبات ال -

 . .المناطق
 صغر حجم الاوراق مع شحوب في اللون واصفرار في مناطق مابين العروق . -
 في موسم النمو التالى البراعم على الاشجار التى تعانى من نقص البورون تخرج منها نموات قصيرة متفرعه . -
 الثمار عديمة البذور .قلة عقد الثمار وصغر حجم  -

 التوصيات:
. من المهم إجراء تحليل دقيق للتربة لتحديد ما إذا كانت تحتاج إلى تحسينات معينة، مثل إضافة الأسمدة 9

 العضوية أو المواد المغذية.
المياه . استخدام طرق الري الحديث  ،  يجب استخدام تقنيات الريّ الحديثة مثل الري بالتنقيط لضمان توفير 2

بشكل مستمر للنباتات المواجهة شحت المياه التي تحدث خلال فترة موسم النضج في فصل الصيف في منطقة 
 السياحي .

. التوسع في زراعة الأصناف المقاومة للآفات: يجب اختيار الأصناف المناسبة للمنطقة، التي تكون مقاومة 3
 قة السياحي في محافظة بابل.للأمراض والآفات، وتتناسب مع البيئة المحلية المنط

. التقنيات الحديثة: تطبيق تقنيات الزراعة المستدامة مثل الزراعة بدون تربة أو استخدام الزراعة المحمية 4
 )الأنفاق البلاستيكية( لتقليل تأثير العوامل المناخية المتقلبة.

وف المناخية المستقبلية، وتطوير . التخطيط لمواجهة التغيرات المناخية: يجب إجراء دراسة للتنبؤ بالظر 2
 استراتيجيات للتكيف مع التغيرات المناخية مثل التقنيات المستخدمة للتحكم في درجات الحرارة أو الرطوبة.

. التدريب والتوعية للمزارعين: توفير دورات تدريبية للمزارعين المحليين حول أفضل طرق زراعة العنب، وتحسين 6
 يب علمية حديثة ومبتكرة.الإنتاجية باستخدام أسال

باتباع هذه التوصيات، يمكن تعزيز إنتاج محصول العنب في منطقة سياحي في قضاء الحلة وزيادة فعاليته 
 الاقتصادية.
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 المستخلص

تشهه د د ا االههصاو اههلجتصا اة وصقتههد  ام سههصد،د ث لههصىعدل ثاههصا عاههه ياهها ااالهه   اا  وههت   اا  صاههد 
 اا غي  ااونصخيل تليق تحليق اا نوتد ااوله داثد  قلهده اهاا اا حهل تحاهتمق ثلولهص اميه  اتقتصا اةم سهصد،د اا هي 

د.  ن هد  ثهن خهما اهاا اا حهل تلوهتو ،وكن ان تلصاو في تلزقز اا نوتد ااوله داثد  لها ااوشهكما اةة وصقته
فلصاتههد اةيهه  اتتقتصا اةم سههصد،د . ااوف ااههد فههي تلزقههز اا نوتههد ااولهه داثدل  تحايهها ا هه  اهها  اةيهه  اتقتصا عاههه 
لههها ااوشهههكما اةة وصقتهههد  تليهههتو ثهههدا ثميوهههد اههها ايههه  اتتقتد ام سهههصد،د االهههتصمصا اةة وصقتهههد  اةم سهههصد،د 

 ي  اتتقتصا اةم سصد،د ا لزقز اا نوتد ااول داثد .ةاىيصا ااوف ااد  تحديد افضا ثوص
التنمية المستدامة الاستراتيجيات الاقتصاادية   المشاكلات الامتماةياة   ال ،ار   الة،الاة   :الكلمات الافتتاحية

 عدم المساواة
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 

 

 

 الم،دمة
  االتصيهههههتد اةة وصقتهههههد  ت اثقههههه  يتصيهههههصت  ايههههه داثد عاهههههه كبيههههه  بشهههههكا ،ل وهههههد ام سهههههصد أي ت هههههجى إن
 اان صيج ااو ةجة احا ااوشكما اةم سصد،د اا ي ،و  ب ص ام سصد ااد اهدل  تعلهد ث اةلهد نحج ااوجة د اةم سصد،د

 ايههههه قصبدق  ااهههههد ا الأيصيهههههتد اةل تصةهههههصا ثلصاقهههههد فهههههي ااغص،هههههد ث وهههههد  الإاهههههملصا اةم سهههههصد،د اةيههههه  اتتقتصا
تلهههصني ا اهههل ااهههد ا اانصثتهههد  ااالههه ة ثهههن ااوشهههصكا إي  .ااو غيههه ة  اةم سهههصد،د  االتصيهههتد ااوق وعتهههد امل تصةهههصا

ي تلههله لكجثههصا ايهه  اتتقتد ام سههصد،د ة اةم سههصد،د اا ههي ثن ههص اا  صاههد ااو تالههد  اا ضههفو ااولهه و   ااالهه ل إ
ا أكاهههه   ةلا ههههو ااشهههه ص   توكههههين ااالهههه  لههههدة ثههههن اا ففتهههه  اابهههه اثج ثههههن تحسههههه أنالهههه ول تلههههله  عاههههه اع وههههصدق

  ااوتههص  ااقيههدل  اا لاههتو ااقيههدةل  ااسههحد ااقههج ل عاههه  االضههص  ااالهه ل عاههه اةيهه  اتتقتصا اةم سههصد،د االضههص 
 اةم سههههصديل  اانوههههج ااميههههقل  االوهههها ثللجاههههدل  تأيههههلصى اانظتاههههد  اا صمههههد اةة وههههصعيل اانههههج   ةههههجدة اانظتاههههدل
 ااولهو ال  اةيه  م  ااول داثدل  اابادان  ااودن ااولص اةل عده ثن  ااحد الأيصيتدل  اابنتد ااسنصعي  اةب كصى
 االجقهههد  ااوويلهههصا  االدااهههدل  االهههمه الأىضل تحههه   ااحتهههصة ااوهههص ل تحههه   ااحتهههصة ااونهههصخيل  االوههها  الإن هههص ل
 (.Purity.U. & Rita.I. ،8102 ،071)الأادا   ا حليق  ااش اكد

  تجيهههت  اانههص  اقوتههه  ااواحههد اةل تصةههصا ااولههه داثد  ااوشههكما اةم سههصد،د أن يابهههه اا نوتههد ت  اههل
هههص تضهههون  اهههي أفضهههال لتهههصة إاهههه ت الهههصت و ا ابتهههد اااههه    ااقوتههه   اهههحتد آثنهههد ببيئهههد ي و ههه  ث لهههدثقص عصاوق

(Ndubuisi et al, 2016 132-142)  ضهج   فهي. باهد أي فهي اا نوتهد ااوله داثد لصةهد ا لزقهز انهص إي أن 
  ااقتههصدة ااههااا عاههه  اةع وههصد الأعوههصا ىقههصدة  تنوتههد ااشهه ص   توكههين ااالهه  لههدة ثههن اا ففتهه  إاههه يعنظهه  ياهها

 اا ففته  د ن  ثوكنقهص اهت  ثله داه ام سصد تحليق إاه االلي ىيتلدل إن اي  اتتقتصا ام سصد،د بصع  صىاص ااالّصاد
 بشهكا ااهااا عاهه اةع وهصد أةا ثن الأعوصا ىقصدة تلاتو  تشقت  ااش ص ل  توكين ةاىيل بشكا ااال  لدة ثن

ا إي ،شكا ااال   ياال إاه  ثص فلصا  إي ي و. عصه بشكا ااد ا اانصثتد  ام سصد خص  بشكا الإنلصنتد كبي قا ت ديدق
الأيصيههتد  اةل تصةههصا ا ابتههد كصفتههد ثههجاىد عاههه ااحسههجا عاههه الأيهه ة أ  اااهه د مههدىة عههده أنهه  عاههه ااالهه  تسههجى

(Purity.U. & Rita.I. ،8102 ،061-071 .) 
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 مشكلة الدراسة
 فهههي ت  هههل لكجثهههد لأي الأاوتهههد بهههصا  أثههه قا ااولههه داثد  لههها ااوشهههكما اةم سهههصد،د اا نوتهههد إن تلزقهههز

 د ن  ااوله داه  لها ااوشهكما اةم سهصد،د اةم سهصد تحليهق ي لهنه  اهن.  تلهدثي  ثزداه   مجي  ثل ل  ام سصد
  اةم سههصد،د اةة وصقتههد االضههص،ص  ثلصاقههد ااولهه داثد  اا نوتههد  تشههقت  ةههاىيل بشههكا ااالهه  لههدة ثههن اا ففتهه 

اةي  اتتقتصا اةم سصد،د اا ي ،وكن ص اةم سصدل  اتغ  ثشكاد اادىايد: ثص اي  في الأخ ا   االتصيتد  اابيئتد
 ثن تلزقز  دعو اا نوتد ااول داثد  لا ااوشكما اةم سصد،د؟

 هدف الدراسة: 
بتهههصن ثهههدا تهههأ ي  اةيههه  اتتقتصا اةم سهههصد،د عاهههه تلزقهههز اا نوتهههد ااولههه داثد  لههها  ت هههد  اادىايهههد إاهههه

 ااوشكما اةم سصد،د اد ا عيند ثف صىة.

 فرضية الدراسة :
 فإن اةم سصد،دل ااوشصكا  لا ااول داثد اا نوتد تلزقز عواتد تجاة  اا ي اادىايد أن اا حد،صا تا  ض

 أىض عاه فلاتصق  تنايا  ي و ثص ث  ي  صبق ة ااوف صىة ااد ا اةم سصد،د  ااف ط  ااب اثج اةي  اتتقتصا ثح جا 
  .ااجام 

 أهمية الدراسة :
 ااام ين خما االصاو أنحص  ةوت  في ث زايد بشكا  اضحد اةم سصد،د اا ك تكصا اي فداه ض  ىة أا ح  الد

ص   ات  أيصايل إاه ت جىا مد ااول داثد اا نوتد  تلزقز اةم سصد،د االضص،ص ثلصاقد لأن  نظ قا. ااوصضتد عصثق
 .ااولأاد اا  تجضتح إاه ت د  اادىايد اا  فإن ختصىاال

 هج الدراسة:من
اا ق قبههي ا ااقتصيههي   فههي ااقصنههل اانظهه ي  اا حاياههي اادىايههد    –اا حاياههي تههو اةع وههصد عاههه اةيههاج  

 فضم عن اةياج  ااكوي ااقتصيي في تحايا ن صيج اا لدي  الأنوجي  ااقتصيي ااول فده في اادىايد.
 هيكلية الدراسة: 

تضون  اادىايد أىتلد ثحص ى الأ ا ثن ص شوا ثنقتد اادىايد  اادىايصا االصبلدل أثهص اااهصني فلهد   هه اة هصى  
اانظ ي اادىايد ل أثص ااوحهجى اااصاهل ف ضهون اة هصى االواهي اادىايهدل أثهص ااوحهجى الأخيه  فشهوا عاهه عهدة ثهن 

 اةي ن صةصا  ااول  لصا.

 الدراسات الساب،ة
 أثههص. ث جاههد تالههي اا  تضههون  ثاسههاد ةوتل ههص  اصنهه  ااوجضههج ل اههاا لههجا اادىايههصا ثههن االديههد أة قهه  الههد

 ااولهههدةا فهههي اا غيههه اا او اق هههد لدياههد زثنتهههد ف ههه ة  تلههه فده  ث صشههه ةل مسههي ة ف هههي أخههه ال نصلتهههد ثهههن دىايهه نصل
 :اادىايصا اا  أثااد  ثن  ااووش اال
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يهبا ثجاة هد اااله   أ  اهص فهي تلزقهز  بلنهجان: (:2102ي )حنان عباد الخرار ها ام ومهاا عالاو  راضادراسة 
 ااهه ل  ب لضهه وص ث ت  ههصن ااولهه داثد  اا نوتههد ااالهه  أن  إاههه اادىايههد ل  خاسهه اا نوتههد ااولهه داثد فههي االهه ا 

 الأةهال  جقاهد ا حلهينصا الأيهص    ضه  اا شه ي  االنسه  ثعتشهد ثله جا  ىفه  عاهه  ق اهزان يناسهول ة بشكا
اههو تلهه و  االههصاوي إي اف  ضهه  اادىايههد  ااوحاههي ااوله جقين عاههه خههص  بشههكا ث وههين ثجضههجعين ،وههامن فإن وهص

ل  تجاهها  اادىايههد االهه ا  إةهه ا اا ثكصفحههد ااالهه  فههي ىفهه  ثلهه جا ثوشهه اا اا نوتههد ااولهه داثد بشههكا فصعهها فههي
ولههيل ة ااالهه  هههصا ة إة وصقتههد  ام سههصد،د ة ،فاههج ثق وهه  ثن ههصل ي  تههل عاي ههص خاهها فههي اا نظههتو ااوق إاههه أن 

،وكهههههن تلجقوههههه  إة ثهههههن خهههههما تهههههدابي  لكجثتهههههد ثميوهههههدل  اههههها  اا هههههدابي  تواههههها ااوح هههههجا الأيهههههص  احزثهههههد ثهههههن 
إن ااولصاقههههصا اانصةوههههد اا ههههي تجف اههههص اةيهههه  اتتقتصا اةم سههههصد،د  اابهههه اثج .   اةيهههه  اتتقتصا الإم سههههصد،د االصثههههد

د اا هي ت عهه ااحصةهصا الأيصيهتد الأةتهصا ااحصضه ة تل و في تدقتو ىاصيز اا نوتد ااول داث اا نوجقد اظصا ة ااال 
 .ث  فل  ااول لباتد فم فل  ث  الإي داثد اا نوجقد  ة تنوتد ثل داثد 

د ى يتصيصا اا نوتد ااول داثد في ااحد ثن ااال  : دىايد لصاهد ااقزايه ل بلنجان  ( 2102)دراسة ةةاس وداد 
عاهههه بلههه  االنصاههه  ااو وهههدل  اا هههي اهههي: ااجمهههج  عاهههه  الأىدن  ااهههتون. ةهههص ا اههها  اادىايهههد ا لهههاتط ااضهههج 

اا  جى اا صىقفي اوا جه اا نوتد اةم سصد،د  اا نوتد ااول داثد  الأادا  اا ي بني  عاي ص ث  إه صى االممد بين 
 اهد اا نوتد ااول داثد  ااال   أثص اادىايد اا  بتقتد فكصن  عهن دىايهد  امه  ثكصفحهد اااله  فهي ااقزايه  بصع  صىاهص د

ع تتد نا تدل  ااوواكد الأىدنتد اجن ص د اد ياا ام سصد ث نج  ث جي د اادخال  ةو جىقد ااتون ااوسناد ضون 
 .ااد ا اال تتد ااونفاضد اادخا

 : بلنهههجان إيههه  اتتقتصا د اهههد ااقزايههه  ا حليهههق تنوتهههد ثلههه داثد: ااجامههه  0202دىايهههد: باحلهههينل فص وهههد اازاههه ا  ا
يهد إاهه إن اا اههصن ااهج ني  الإماتوهي  ل هه ااهد اي ااههاي شهغا إا وهصه اهنص  االهه اى  اا حهد،صال إي خاسه  اادىا

،كون فهي اتفتهد إيه لوصا ااوهجاىد ااو صلهد ب  قلهد ثله د،ود بهدة ثهن إيه لوصا ص بصا  قلهد اا لايد،هد االهصبلدل  ياها 
لهد   أبه ز ثهص تجاها  بلسد ضوصن بلصي ص عاه الأثهد ااو جيهط  اا جقها. إي ،ل به  نوهجي  اا نوتهد ااوله داثد أ

إاتهه  اانوههصي  اا نوجقههد اا ههي  صا ههص ثههص تحهه   عاههه اانوههج اةم سههصدي ااههاي ،كههجن عاههه للههص  ث غيهه اا أخهه ا 
اا شهه ي   كصابيئههد  اا نههج  اابيجاههجةي ثههامل عكهه  نوههجي  اا نوتههد ااولهه داثد ااههاي يجفههق بههين االنسهه  اةة وههصعي 

فهصاقزاي  ا ههصمي ااهد ا اانصثتهد  ى هه  تهتكم ام سههصد،ص اشهص ثههن اا كنجاهجةي  اههاا اابيئهي  اا بتلههي.    اةم سهصدي 
ااول لو  ثوص ةلا ص تسدى مجانين  ث ايتو ا نظهتو ثف اهن نشهص صت ص اد اهد. اهاا ثهص ةلانهص فهي ثحص اهد ا لسهي 
الإنقصزاا اا ي اع  ا ثلي ة ااقزاي  اةم سصد،د اا نوجقد  ياا بجض  ايه  اتتقتصا اا هد  ثن هص أ  فهي ثقوا هص 

 جاجا إاه تحليق تنوتد ثل داثد.اا
إن ه هههههجى اانظ قهههههد اةم سهههههصد،د ااكاتهههههد  تاهههههصمو الأزثهههههصا اةم سهههههصد،د فهههههي ااباهههههدان ااو لدثهههههد  تههههه دي الأ ضهههههص  
اةم سصد،د في اابادان ااو فاادل أدا إاه زقصدة اةا وصه بصةي  اتتقتصا اةم سصد،د ااكاتد اوص ا ص ثن مدىة ابيه ة 

اةم سههصد،د  اةة وصقتههد  االتصيههتد ااوحت ههدل ليههل تلههله ا فهه  ثلهه جقصا اا شههغيا عاههه اا كيتهه  ثهه  ااظهه    
 أثهههصه تزايهههد   تحليهههق اةيههه ل اى اةم سهههصدي ااهههداخاي  اا هههجازن ثههه  االهههصاو اافهههصىةي  تحليهههق االدااهههد فهههي اا جزقههه .
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اتتقتد  اةم سهصد،د اا داخا بين ثف ان ثقصةا اانشصط اةم سصديل اصن ة بد ثن الإدىا  اادميق اون ج اةي   
فههي أي إم سههصدل  ااههاي أاهه ح أكاهه  ثههن ضهه  ىي.  اههاا ثههص يايهه  إشههكصاتد  بتلههد الأد اا اا ههي بإثكههصن ااد اههد 
ايههه فداث ص اا هههأ ي  فهههي ااجامههه  اةم سهههصديل  انههههص ،كوهههن ثجضهههج  اةيههه  اتتقتصا اةم سهههصد،د  أاهههداف ص  شهههه  ط 

  .0ل 0202ام   ل  اي فداث ص  أيل ص
احصض  تحد،صا ام سصد،د  اة وصقتد  يتصيتد اا هص تهو   عاهه ام سهصد ااهد ا بنلهل ثف ااهدل فهإن االصاو ا يجاة 

 اةم سهصد،د  تلزقهز اا نوتهد ااوله داثد ة بهد ثنه ل إن ااوشهصكا لاهجا  ةجد ايه  اتتقتصا ام سهصد،د ثلينهد لإ،قهصد
 ااوشههصكا لهها عاههه االههصدى اةم سههصد اههاا ثاهها ،قلهها أن شههأن  ااههاي ثههن اةم سههصد اههج ث  نههد الأكاهه  اةم سههصد

 ،اه ح ااهاي اةم سهصد ث  نهد اهج الأكاه   اةم سهصد. اةم سهصد اهاا داخها اوها  ااا ا هصا  دعو اا نوتد ااوله داثد
اوجاة د  عاه لا ااوشكما اةم سصد،د  تلزقز اا نوتد ااول داثد. ااا تلله ااحكجثصا  قشق  الإبدا  الأبجا 

عههن   قههق تجةتهه  ثههجاىداو الأاههدا  ااو ةههجة  اوشههصكا  ااحاههصى عاههه اا نوتههد ااولهه داثد اةم سههصد،د  ا اا حههد،صا
  Buheji, 2018, 148-157ا تنااي ص عب  اي  اتتقتصا ام سصد،د ثعلدة ثل لصق 

  اا هصلاينل ااوهوااين ثهن االديهد اا وهصه عاهه ايه حجيا اا هي ااوجاضهت  ثهن الإم سهصد،د الإيه  اتتقتد ثجضج  إن
 االضهص،ص  ثميوهد يه قلد إةصبهصا تلهد،و عاهه الإم سهصد،د الإيه  اتتقتد مهدىة ثهدا اول فهد كبيه ة ة هجداق  بهااجا ليل

 عاهه تحهد  اا هي ااو ا مهد  الألهدا  اا  هجىاا ثه  ا كيتا هص فلصاتهد الأكاه  ااجيهصيا تحديد عن فضمق  ااو   لدل
 تنوجقهد ام سهصد،د ايه  اتتقتد تبنهي تتلهي  فهي يهب صق  ااضهفود ااوصاتهد ااوجاىد كصن  الد . االصاوي ااوحاي ااول جا 

.  اا فاهن ااولهص اة  عهده أشهكصا كصفهد عاهه االضهص  ب هد  ةهاىقصق   اةم سصد،د اةة وصقتد اابنه تغيي  إاه ت د 
 فهي ضهفود ثصاتهد فهجاي   ةهجد فهإن  ااوله داثدل ااشهصثاد اا نوتهد تحليهق فهي  د ىاهص االضهص،ص اها  لأاوتهد  نظه اق 

  تحليهههق ااوههجاىد ا فسههت  االههبا أفضهها ثاهها بصا نوتههدل ت لاههق أيصيههتد مضههص،ص أ ههصى اا نوتههد ثههن ثلينههد ث الهها
 . اابيئي  الإماتوي اال صعي اا جازن 

 ماهية الاستراتيجية الاقتصادية 
  االصاوتد ااح   ن ص،د ثنا كبي  بشكا ب ص ااو ت  د  اانظ قصا اةم سصد،د اةي  اتتقتد دىايد تلدث  الد

 عنههدثص ااحدياههد اةم سههصد،د اميهه  اتتقتد الأيههص  إىيههص  فههي اتلهه  ف قههدىق  ااونظهه  إاههه اااضهها  قلههجد. اااصنتههد
 ثهن. أاوصنتهص فهي اانصثتهد ااسهنصعصا إنلهصي أةها ثهن ااقوهصى  يتصيهد خهما ثهن ت هدخا أن ،قهل ااحكجثهد أن زعو

 اةم سههصد،د اةيه  اتتقتد إ هصى فهي   ل ههص تهو اا هي   اةىتقهصاي اا هدخا يتصيههد   ثلصاقهصا كصنه  أخه ال نصلتهد
 ثلينهد نظه   ة هد إاهه تا له  ااف د اا  كصن . ااجم  ياا في ه  ا اا ي االتصقتد االضص،ص ثلصاقد إاه ت د 

 . 022ل 0891اةم سصد،د ابليجنيل  اا اصعما اقوت  ااشصثا ااا و عن فضمق  اةم سصد،د اةي  اتتقتد في
 الإن ههص  ثقههصةا فههي االصثههد االهها صا ت فههااص اا ههي االصثههد الإةهه ا ااأن اةيهه  اتتقتد  اةم سههصد،د تعلبهه  عههن 

 اوحص اهههد الأيهههصايل ثهههن ثقوجعهههد اةم سهههصد،د اةيههه  اتتقتد  تلههه فده ااوهههصال ىأ   تكهههجقن  اةيههه  م   اا قهههصىة
 ت فهااص اا هي ااو  اب د اال اىاا ثن ثقوجعد عن ق صىة ف ي ا اال  ن تقد. الأادا  ثن ث نجعد ثقوجعد تحليق



 

194 

 خهههما ثهههن اا جقههها أ  االسهههي  ااوهههدا عاهههه اةم سهههصد،د بصاحصاهههد ت لاهههق أاهههدا  تحليهههق ب هههد  االصثهههد االههها صا
  .08ل 0221مديل . ااا لنتصا ثن ث نجعد ثقوجعد

  بغهه ض أن اةيهه  اتتقتد اةم سههصد،د ثههص اههي فههي ااحقتلههد يههجا ثقوجعههد ثههن ااحاههجا اةم سههصد،د تجضهه
  3ل 0202اياتول  اا أ ي  عاه الألدا  اةم سصد،د
 أهداف الاستراتيجية الاقتصادية

 اةة وهصعي االهتص  عن بولزا أ  ف اغ في  أد ات ص اةم سصد،د اةي  اتتقتد أادا  تحديد ااول حيا ثن
  ا ههاا. ااوق وعتهد الأاهدا  ثهن إشهصىات ص اةم سهصد،د اةيه  اتتقتد تله ود ياهال ثهن  تهدةق . ااوق وه   اةم سهصدي

 ااهد ا اها  بللي عممد في اانصشئد ااد ا في اةم سصد،د اةي  اتتقتد أادا  تحديد ي و أن ااو جم  ثن االبلل
 الأثههه  ي لاهههق عنهههدثص. الأاوتهههد  تلالههها الأاهههدا  نهههج  ثهههن كههها فهههي توايا هههص يههه و  اا هههي اةم سهههصد،دل اا نوتهههد إاهههه

 اا جزقههه  ،كهههجن  اانصثتهههدل ااهههد ا فهههي  اكهههن ااولههه ل ل اانوهههج الأ اجقهههد ااغنتهههد ااهههد ا تل هههي اةم سهههصد،دل بصلأاهههدا 
 ل  فتوص ،أتي أاو أادا  اةي  اتتقتد اةم سصد،د:  9ل 0888االودل الأ ا  ااولصه في  اا نوتد

 ااهدخا ثهن اااه د لسهد ي فه  اان ص   اي  ام سصد،صق  تجيلصق  ثص د اد تش د عندثص:  تح،يق النمو الاقتصاد  -0
 إن. اا اسهيا ثهن بوزقهد اااكه ة اها  اا هصاي اااسها ي نهص ا  يهج . ثكااهصق  ام سهصد،صق  نوهجاق  تشه د إن هص ،لهصا االجثيل

 ثهن اا هد  ااا  ق حلق. اةم سصدي اانوج زقصدة اج اةم سصد،د الأنظود ثن االديد اةم سصد،د االتصيصا اد 
. ااوحاههي اال ههص  فههي اةيهه اوصى زقههصدة تشههقت  ثهه   صب ههد أ  لقتقتههد بأيههلصى تههدىققتصق  االههجثي ااههدخا زقههصدة خههما
 اانوههج ثلههدا ي حلههق ل ههه ثهه ت  ين اةم سههصدي اانوههج  ثلههدا االههكصني اانوههج ثلههدا ،كههجن  أن ،قههل أنهه   قههاا 

 ة اةم سهههصدي اانوهههج إنل االهههكصني اانوههج ثلهههدا ي قهههص ز أن ،قهههل اةم سههصدي اانوهههج ثلهههدا أن أي اةم سههصدي 
 ثلهدا اانوهج ثلهدا ي قهص ز أن ةبهد بها ااوق وه ل فهي ااوعتشهد ثله جقصا ىفه  فهي ااو واها ااض  ىي  ادف  ،حلق

 لوص،ههد ب ههد  اةم سههصدي اانوههج اههد  ىتههط ااضهه  ىي  ثههن أاهه ح ااحههديل عصاونههص فههي  اكههن. االههكصني اا جيهه 
 أعاهه تحليهق كتفتهد فهي ت اف  اةم سصد،د اةي  اتتقتصا اصنلي تجاة  اا ي ااولضاد فإن ا اا  ن تقد. اابيئد
 . 00ل 0202اا بتعتد ام   ل  ااوجاىد تجاف  عاه  ااحاصى اابيئي اا اج  ثن ااحد ث  اةم سصدي اانوج ثلدا

 الأثاهها اانحههج عاههه ايهه فداث ص أةهها ثههن ااوههجاىد بلهه  تل هها عههده ضههوصن اساات،رار التشااأيل أو التو ياا :-0
 ثلههه جا  عاهههه  هههو  ثهههن ااوح وههها االهههجثي اانهههصتج عاهههه إ،قصبهههصق  يهههنلك  ثهههص  اهههج ثن هههصل االسهههجا  اةيههه اصدة ا حليهههق

  ااوههههجاىد الإن صةتههههد االههههدىاا اا شههههغياي ااجضهههه  عاههههه ااحاههههصى بأنهههه  اةيهههه ل اى نلهههه   فإننههههص ااو حلههههقل ااوعتشههههد
 اههج ااوعتشههي ااوله جا  اههاا إاهه ااجاههجا فهي ااوق وهه  فشهها أن  ااحقتلهد. ااو صلههد  اا شه قد  ااوصد،ههد اةم سهصد،د

 .  3ل 0881باج   اتجفيقل  عاه مصدىاق  كصن  ام  تحليق في ااشا  ن تقد
 ةبد اا قزيدل أيلصى ثوش  ثن للصيتد أكا  ،ل ب   اااي ااقوادل أيلصى ثوش  إن الاست،رار في الأسعار: -3

 اوله جا  ،قهجز  ة. الأيهلصى ايه ل اى اهد  تنايها ي و أن مبا فت  ،ل  اااي اان ص  تحديد  و أ ةقل اخ تصى  ي و  أن
 ،كههجن   أن  ةبههد. ااولبجاههد ااحههد د ثههن ثقوجعههد ضههون ،لهه  اههو ثههص ااقواههد أيههلصى ن ههص  عههن ينحهه   أن الأيههلصى
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 عاههه اا أكيههد ااو ههو  ثههن. كاههل عههن ث امب هه  تهه و  أن  ةبههد اا قزيههدل أيههلصى ن ههص  ثههن أكبهه  ااقواههد أيههلصى ن ههص 
  .2ل 0881اتجفيقل توصثصق  ثل ل اق  ،ظا اا مو أن ،لني ة  ااا الأيلصىل  اىتاص  اا ضفو بين اااصى  

 تحليق اد  اةع  صى في الأخا ثن ةبد ام سصد،د يتصيد أي  ض   عند :تح،يق العدالة في توزيع الدخل -4
 ثف اههن بههين أ  ااوق وهه  ثن ههص ي ههأان اا ههي اةة وصقتههد اا  لههصا بههين يههجا  ههه االههجثي ااههدخا تجزقهه  فههي االدااههد

 ،لهه ازه االههجثي ااههدخا تجزقهه  فههي االدااههد تحليههق إن عههصه بشههكا االههجا  قوكههن. اةم سههصد،د  اال صعههصا ااونههص ق
 ثسهه اح   االههجثي ااههدخا تجزقه  فههي االدااههد   ثسه اح أن  اههج ااوف ااههدل ااههد ا ثله جقصا بههين اا اههص ا تلاهت 

  391 ل0222 إب اتتوا أخ ا  إاه ام سصد،د يتصيد ثن  تصا صاي آخ ل إاه ام سصدي نظصه ثن ،ف ان فضاصض
 بصانله د  خصاهد ااوهدفجعصال ثيهزان ايه ل اى اهج اا يتلهتد الأاهدا  ألهد إن : التوازن في ميزان المادفوعات -5

 شهأن  ثهن ااوهدفجعصا ثيزان في خاا  أي. اادخا اا يتلي ااوسدى ااسصدىاا تشكا ليل ااوا جلد امم سصداا
  عنههدثص. خ يه ة ثصاتههد ثشهصكا إاهه اههاا يهودي فلهد عقههزل انهص  كههصن  إيا ااوهدفجعصا  ثيهزان عاههه ل وهصق  يهو   أن

 شههكا فههي ااولههصعدة  ا ههصق  ااههد اي ااوق وهه  إاههه تاقههأ ثههص كايهه اق  فإن ههص يههابتصقل ثههص د اههد فههي ااوههدفجعصا ثيههزان ،كههجن 
  مه  فهي االهداد فهي ثشهصكا  قلهبل ااهديجن  فهي الألتهصن ثهن كايه  فهي ااهد ا اها  ،ضه  ثص  اج ثلجندل م  ض
 .ةلق

 ثشههجاد اةم سههصد،د االهه اىاا ا جةتهه  تلهه فده اا ههي الأخهه ا  اةم سههصد،د ااووشهه اا إن :الااتحكم فااي الترااخم -6
  لأن. ثاهههه ط تضههههفو إاههههه ي حهههجا فلههههد ىاد ل د ن  اازالههههن اا ضههههفو تعههه     إيا. ااونضهههه ط  يهههه  اا ضههههفو بلهههبل

ا ااظهه   ل ثههن  ايههلد ثقوجعههد ا وايهها ،لهه فده   اا ضههفو   ثسهه اح  يجةههد فههم اا ضههفول ثسههدى عاههه اع وههصدق
  اىتاهص  الأيهلصىل االهصه ااوله جا  فهي ااوا  هد اازقهصداا ااظ    اا  أثااد  ثن. اا ضفو ،شكا ثص عاه إةوص 

 فههي اا ضههفو ثاهها اا ضههفول ثسههدى بههإدىا  اا ضههفو تل قهه  الأفضهها  ثههن. اا كههصات   اىتاههص  اانلد،ههدل ااههدخجا
 ثلدةا ا لدي  الأد اا أفضا اي ااووش اا  لأن. شا أي إزااد أةا ثن  اا كصات ل  الأىتصح  الأةجى الأيلصى

ل 0202اةم سهصدي امه   ل   اةنكوهص  اا ضهفو اتقصاهصا اقتهص  إلسهصيتد كووشه اا تعله فده فإن هص اا ضهفول
04 . 

 التنمية المستدامة
  في إف ققتص اقنج  االصاوتد اااقند مبا ثن 0893 عصه في ث ة لأ ا ااول داثد اا نوتد ثا جه تسجى تو

 ثا هجه اتص د تو  . ب  ن مند.   اان  قج  زىا  اااقند ىيت  ىيت  كصنا االصاوتد اااقند مبا ثن 0893 عصه
 ,Antipova, et alا 0891 عهصه فهي ااوشه     اثله لبانص اااقنهد اها  تل قه  ااوله داثد فهي اةم سهصد،د اا نوتد

. اابيئهد عاهه ااحاهصى ثه  اةيه  م  فهي اا شه قد اةل تصةصا تابتد اج ااوا جه إن ةجا  . 697-710 ,2020
 بنتههد اانجقتههد فههي  اا غيهه اا ااكوههي اانوههجا اةم سههصد،د ااوكجنههصا   ااولهه داثد اا نوتههد   ،شههوا االههتص ل اههاا فههي

 ااوهههجاىد اةة وهههصعي  اةيههه فداه اابيئهههد لوص،هههدا  اابيئتهههد  االهههكصن لتهههصة نجقتهههد تحلهههينا  اةة وصقتهههد ل اةم سهههصد
  .Proskuryakova & Ermolenko, 2019, 1670-1686  ااا بتعتد
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ع ف  اا نوتد ااول داثد ب لصىق  ث لددة ثن ص: عهده الإضه اى بصا صمهد الإن صةتهد الأةتهصا ااولباهد  ا،سهصا ص إاهي و 
  .3ل0201ل بنا  ااجض  اااي  ى   ااقيا ااحصاي اااقجاىقن

ا ضههص  أكاهه  تلههدثصق ا حليههق ااههدا  ثحههددة تلههله  بأن ههص عواتههد نلهها ااوق وهه  ثههن اة ضههص  االصيوههد ااههه   ع فهه
ايصيصق ا ف  ثل جا ااوعتشد ااوق و  اكا ثن اصفد ةجان   عو انتصق  اة وصقتهصق  ام سهصد،صق  ياها فهي إ هصى ااوهجاىد 

 اعيهد نيل ااو صلد ا صثين عومق ثل ل اق  ثلكنصق احتصق  ثنظجثد بيئتهد   لصفتهد  اداىقهد تجيه  اافتهصىاا ااوهجا نين
  .20ل 0204

 عواتهههد  ان هههص. عهههصه بشههكا  اا بتلهههد اا شههه قد إاههه إة تعنلهههل أن ،وكهههن ة فئههد اهههي ااولههه داثد إن اا نوتههد
 اباهد ااوله داثد اا نوتهد. ث لاهد كها فهي الأادا  تحديد  ت  ال ثحددةل د اد  اا ككا ااحضصىة تناااص ت جىقدل

 ةهجدة زقهصدة اهج ااوله داثد اا نوتهد اةيه  اتتقي اا هد إن . ةولهص  اا شه قد ااول داثد اا نوتد ثن ةز  اي ف دي
 اةة وههههصعيل  ااوقههههصا امم سههههصد اادينصثتكتههههد  اا نوتههههد  اا كنجاههههجةيل االاوههههي اا لههههده أيههههص  عاههههه االههههكصن لتههههصة

 اسهههصاح اا كنجاجةتهههد  الإثكصنهههصا ااحيهههجي  ااوحهههتط عاهههه ااحاهههصى ااههه مد اا بتلهههي ااوقوههه  الإنقصبتهههد  الإثكصنهههصا
 (Khamzna, et al., 2020, 5-20ا  ااول لباتد ااحصاتد الأةتصا

 ياهال  ثه . اا ايخ اا  لي الأيص  تلزقز اج ااول داثد اا نوتد اا يتلي ااداخاي اا د  ،كجن  أن ،قل
 يههزاا ة االههكصن لتههصة اقههجدة ااولهه و   اا حلههين  اةم سههصدي اةة وههصعي اانظههصه ااولهه داثد اا نوتههد ضههوصن فههإن

 االتصيهي اا هأ ي  أثهصه ااج نتهد  اةم سهصد،د اةة وصقتهد الأنظوهد ضهلن  تلهبل. تل ق قهص د اد اكا بصانل د اع قص
 ,Vasylieva et al, 2020)  االجاوهد ااد اتهد الأيهجا  انا هصح ثزا،هص ةوته  إب هصا يه و اافصى ل ثن  اةم سصدي

 ثاحهد لصةهد انهص  اهااا. ااوله داثد اا نوتد اضوصن فلصاد لكجثتد ب اثج اي فداه ي  ال ل  ااا( 1439-1445
 عجاثها عاه اا يتلتد اا أ ي  انلصط االصثد ااول داثد اا نوتد إاه ،ل ند أن ،قل. اةي داثد ثن قتد تليتو ا  جق 
 ,Bliznets et al, 2020) ااه مد فهي االتصيهي  اةيه ل اى امم سهصد كأيهص  االهكصن ثعتشهد ثل جقصا تحلين

1439-1445) 

  المستدامةاهداف التنمية 
  : 0ل 0202ث از اةثو ااو حدة الإعمهل ا قوكن تجضتح اادا  اا نوتد ااول داثد  عاه اانحج الآتي: 

 .ثظصا    تكا ثكصن كا في ااال  لد  ض  -0
 اا د . ااول داثد بصازىاعد  اان جض اا غا،دل  تلزقز ااغااييل الأثن  تحليق ااقج ل لد  ض  -0
 ااشصثا ااقيد اا لاتو. تلزقزاص  ق و احتد بحتصة ي و لجن  االو ل عن اانظ  بغ  ااقوت ل أن ثن اا أكد -3

 .ااقوت  ااحتصة ثدا اا لاو إثكصنتصا  قدعو  ااو لص ي 
 .اا س   عاه االدىة اث أة  كا  ثنح ااقنلين بين اا كصفو تحليق -4
 االهدىة اهدي و ااقوته  أن ثهن اا أكهد. ااوله داثد ااسهحي  ااس   ااوتص  إداىة إاه ااشصثا ااجاجا ضوصن -2

 . ااول داثد  ااوج جمد اا كااد  ااوتلجىة ااحدياد اا صمد إاه ااجاجا عاه
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 ااميهههق  االوههها  ااواوههه ل ااكصثههها  اا جهتههه   ايههه داثدل  إنسهههصفقص مهههجة الأكاههه  اةم سهههصدي اا جيههه  تشهههقت  -1
 .اا د . ااقوت 

ل 0202ابغهداد محمد،ل  والمشاكلات الاقتصاادية كل التنمياة المساتدامةاولمعالجاة مشا الاقتصادية الاستراتيجيات
03:  

 م صعههصا أن زعههو ليههل ااو ههجازنل اانوههج ايهه  اتتقتد اي شههوصن أابهه ا ان لههد :اسااتراتيجية النمااو المتااوازن  -0
 الأخه ا  اال صعهصا ،قبه  ثوهص ااو لدثهدل اابادان في اةم سصدي اانوج تدف  اا ي اي ااج ني اةم سصد ثن ثليند
هص  تصا هصايل. ااو هجازن   يه  اانوج انظ قد كأيص  اا أكيد ااا خده  مد. اان ج نا  ات ص  عاه  فهإن ا ي شهوصنل  فلق

 فههي اال صعههصا اهها  تجيهه  ي لههبل بحيههل الأيصيههتدل اال صعههصا ثههن مايهها عههدد فههي أ ةق  ي حلههق اةم سههصدي اانوههج
 اال صعهصا ثهن اا اهل  زقهصدة. الأخه ا  اال صعهصا تجيه  ث صشه ل  يه  أ  ث صشه  بشهكا تشهق ل اىتهداداا لد  

 .ااو صش  اا  قق اج الأخ ا  اال صعصا تن ق ص اا ي االا  عاه الأيصيتد
  اهت  اانوهج بأم هص  تله   بله  أ  ثجامه  فهي ي قاه اةم سصدي اا جي  إن: استراتيجية التنمية ال،،بية -2

 ابيه  ل   فلهصق . ااحدياهد ااوق ولهصا بيه   ف انلهجا دىايهد تجضهح كوهص ثكهصنل كها  فهي  الهد  مه  فهي اةن شهصى في
 اا حهجةا  أ،ضهصق  بها اا كنجاجةتهدل اا حهجةا فلهط اهت  ي  اهل اانصثتهد ااهد ا تنوتهد عاهه اانظ قهد اها  ت بيق فإن

  مهههد. اةيههه  اتتقتد الأم هههص  اههها  تهههأ ي اا ةوتههه  انشههه  ااونصيههه د ااظههه    خاهههق أةههها ثهههن  اةة وصقتهههد اانالهههتد
 ثاها ث جملهدل  يه  كصى هد لأي ااسهنصعي اال هل تله ض أن ليهل اةن لهصداال ثن ااكاي  الأم ص  اا  تل ض 

 عاه ث صش اق  تأ ي اق  ،فان أن شأن  ثن ااناطل انصعد عاه ام سصدات ص تل ود اا ي ااناط ااون قد ااد ا ثن االديد
 .ااج ني اةم سصد

فهي ايه  اتتقتد عاهه ت هجق  ااسهنصعصا اا ههي  G.D.DEBERNISي اهز : اساتراتيجية الصاناعات التكاملياة. 3
ت ويز ب  ابط أثصثتد  خافتد عصاتد  فلص ا ا  اةي  اتتقتد انص  تقنهل ااسهنصعصا اا هي تكوهن  هتا  هص الأيصيهتد 
فههي ثوصىيههد لأ ههصى تسههنتعتد عصاتههد فههي اةم سههصد ااههج ني  قل ف ههص د قهه نت  عاههه أن ههص اههنصعد أ  ثقوجعههد ثههن 

الأيصيههتد فههي إلههدا  تغيهه اا تتكاتههد داخهها ثحت  ههص أي ااولههصاود فههي اا كصثهها  ا  ههصااسههنصعصا اا ههي تكوههن  هت
اةم سهصدي  ااسههنصعيل الأثهه  ااههاي يههودي إاههه ىفهه  الإن صةتههد فههي اصفههد اال صعههصا اةم سههصد،د عاههه أيههص  اهها  

ص الأثصثتهد اةي  اتتقتد فصن عواتد اا كصثا ااسنصعي عاهه أيهص  اخ  هصى ااسهنصعصا اا هي ت ويهز بصىتاهص  ى اب  ه
 اافافتههد  تشههوا اهها  ااسههنصعصال اههنصعد ااحديههد  ااسههالل اههنصعصا الآةا  ااولههداا ااسههنصعصا ااكتوتص قههدل 

ت بيههق اهها  اةيهه  اتتقتد ي  اههل    ااسههنصعصا ااب   اتوتص قههدل ااسههنصعصا اةيهه ف اةتد  ااسههنصعصا اةاك   نتههد
  ااوههجاىد ااوصاتههد  ااوصد،ههد  االههج  ااجايههلد  اا ههدخا تههجف  عههدد ثههن ااشهه  ط ثههن أاو ههص ااونههصو ااوميههو اههااا  تههجاف

 ااحكجثي ااو صش   ااالصا في اةم سصد  ااقتصه بصلإاملصا في اال ص  اازىاعي 
 الاستثمار الأمنبي المةا ر كمحرك لبلوغ التنمية المستدامة:

الأةنبههي ااو صشهه  ثلصىن ههص تق هها  ادنههي ااولهه جقصا ثههن اةيهه اوصى ااههد ا اانصثتههد ثههص ،وكههن الإشههصىة إاتهه  اههج أن 
ااونص ق الأخه ا ثهن االهصاول إي نلهقا عهددا ضهئتم ثهن الأنشه د ااو ت  هد بصا حهل  اا  هجق   اا هي تل سه  فهي 
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 ااغصال عاه ت بيق ثلصى  مصيود بدة ثن اي حدا   ت بيق أفكصى ةديدةل الأث  ااهاي ،وكهن إىةصعه  إاهه  م هد
 :أي ص  ىيتلتد

ةيهه  اتتقتصا االاوتههد  يتصيههصا اةيهه اوصى الأةنبههي ااو صشهه  فاههي االديههد ثههن ااباههدان أ. اا  ههصين ااجاضههح بههين ا 
 الإف ققتدل او تدى  االاجه  اا كنجاجةتد  الإبدا  في اوتو اي  اتتقتصا اا نوتد.

 . انلهههداه اا نلهههيق  اا ههه ابط بهههين يتصيهههصا تشهههقت  اةيههه اوصى  يتصيهههصا اا حهههلل أيهههن نلهههقا ثلظهههو يتصيهههصا 
 ةنبي ااو صش  ت از عاه ىو   الأثجاا بدة ثن ت اكو ااول فد  ىأ  ااوصا اا ش ي.اةي اوصى الأ

 ا. انلداه  لصفد ااش اكد بين اال صعين االصه  اافص .
 ااوحاتههدل  ااوويلههصا ااشهه اصا فههي  اا  ههجق  اا حههل  لصفههصا ت ههجق  الإ،قصبتههد ااو صشهه ة  يهه  اا ههأ ي اا  تشههوا
 بصلإضههصفد.  اا  ههجق  اا حههل ثقوجعههصا  تشههكيا ااوحاتههدل ااقصثلههصا فههي  اا فسسههصا ااول فههد ثقههصةا  إنشههص 

 ةصنبتهد آ هصى ا هص يا  إن ص  خما ثن ااج نتد ااوويلصا ااد ى ب اا ااقنلتصا ااو لددة ااش اصا تلجه ياال إاه
 عاههه ضههصى تههأ ي  ااو صشهه  الأةنبههي اةيهه اوصى ا ههدفلصا ،كههجن  مههد أخهه ال نصلتههد ثههن. بنالهه ص تلههبب ص أن ت قههد ة

 تجهتهه  ااوحاتههد ااشهه اصا عاههه ااسههلل ثههن ،قلهها ثوههص االوههال يههج   اك ظههصى إثكصنتههد بلههبل ااوحاتههد اا نوتههد
 الأةنبتههد اااهه    بههين ااهه  ابط إن .ااوحاتههد اا حههل  لههداا فههي اةك ظههصى إثكصنتههد عههن فضههمق  ااو اجتههدل ااو ههصىاا

  اا  ههجق  اا حههل نشههصط تجمههن إاههه الأةنبتههد ااشهه اصا تههدفق يههودي  مههد ثحههد دةل ااوحاتههد  ااوويلههصا  ااشهه اصا
 ،حهددان ااوضهت  اةم سهصد  تاصاهيا  اا  هجق  اا حهل نهج  إن. اةيه حجاي عواتهصا خهما ثن  خصاد ااوحايل

  تقنيهد  اا  هجق  اا حهل فهي ااو صشه  الأةنبهي اةيه اوصى ثهن اةيه اصدة إن. اةم سصد ااا عاه الإةوصاي اا أ ي 
 إدثهههص  ثهههدا إن .ااوحاتهههد  ااو صىقهههد الإبداقتهههد االهههدىاا بنوهههج كبيههه  بشهههكا ي هههأ  ان ااو صشههه  الأةنبهههي اةيههه اوصى
  اال هههص  ااوحاتههد ااشهه اصا تشههوا  اا ههي اا حههلل عواتههصا ثهههن الأ يهه  ااشهه كد فههي ااقنلههتصا ث لههددة ااشهه اصا

 ااو صدىاا فإن ااا  عاه. اانصثتد اابادان في نش   ي و اااي  اةب كصى ااول فد ثلداى أ،ضصق  ،حدد يج  ااحكجثيل
  تله ايد ااو صشه  الأةنبهي اةيه اوصى تق ها  اا هي ااظه     تلزقز ت يتخ في لصيود تكجن  مد ااالّصاد ااحكجثتد

  31-31ل 0208 اا  جق  اةلا ل  اا حل  خصاد ثن ل

 توصي  منهجية التحليل والأنموذج القياسي المستخدم
  اي:،و  إعداد الأنوجي  بام د ث الا ث ودل 
 المرحلة الأولى: مرحلة توصي  الأنموذج

تو في اا  ااو لاد تل ق  ااو غي اا اا ي يي كجن ثن ص الأنوجي ل  عات  فإنّ ااست  اا قصضتد الأنوهجي   
 ي كجن بصاشكا الآتي:

   (               )      

 إذ أن:
 عاماً فأكثر )%( 51إجمالي نسبة التشغيل إلى عدد السكان،  : 
 المتأيرات المست،لة فهي كالاتي: أما
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X1  :اةي اوصى الأةنبي ااو صش  ثن نل د GDP 
X2  :)التضخم، الأسعار التي يدفعها المستهلكون )% سنويا 

X3 :)سعر صرف رسمي )عملة محلية مقابل الدولار الأمريكي، متوسط الفترة 

X4  :)الدين الخارجي )% من إجمالي الدخل القومي 

 الثانية: الحدود الزمانية والمكانية للدراسةالخ،وة 

  8180-8111  عصه ااودة ثن ا82اع ودا اا  اادىايد بتصنصا يميا زثنتد ثدااص االحدود الزمانية : 
اع وههدا اادىايههد عاههه عههدد ثههن ااههد ا ااوف ههصىة  اههي: ااا صنتههصل أيىتتقههصنل بجى نههديل بجاتفتههصل الحاادود المكانيااة: 

 ااب ازقال اند نتلتصل اا ند . 
 المرحلة الثانية: مرحلة ت،دير الأنموذج 

لأبد انص ثن ثل فد تكصثا أ  ىت د ث غي اا اادىايد ثهن أةها تحديهد  بتلهد الأنوهجي  فتوهص إيا اهصن  
  اصق  ياا بجيص د إة ا  اخ  صىاا ةاى ااجلدة فضمق عن اخ  صى اا كصثا ااوش    ابتصنصا اا صنا.يصكنصق أ  ث ح

 ق و   ااا الأنوجي  بلدة ثزا،ص ل أاو ص أثكصنتد ت بيق اهاا الأنوهجي  بغه  اانظه  عهن دىةهد تكصثها أ  
ا أ  خاتط ثن الأ نين  اكن بش ط ىت د ااو غي اال فتوص إي اصن  ث كصثاد في ااول جا أ  ث كصثاد في ااا   الأ  

أيص   اج أن ة تكجن ث كصثاهد فهي اااه   اااهصني. اوهص ،وكننهص اهاا الأنوهجي  ثهن ااحسهجا عاهه تلهدي اا ااوهدا 
اا جقههها  االسهههي  فهههي آن  الهههد. اوهههص  قوكهههن ايههه فداه اهههاا الأنوهههجي  ل هههه فهههي لهههصا اهههجن ااو غيههه اا ااولههه لاد 

صط ااهههااتي  ثشهههكاد اا لهههدد ااف هههي بهههين ااو غيههه اا ااولههه لاد اثقبهههال ث غيههه اا داخاتهههد  تفاهههج ثهههن ثشهههكاد اةىت ههه
    يههط ااوقوجعههد MG .  أخيهه اق يههجف  اههاا الأنوههجي ل  ةيههتوص فههي ثلههدىاا  يههط ااوقوجعههد ا60-61ل 8101

 ل ثلهههصثما ث لهههلد ثههه  ال وهههصا  ةهههجد تقهههصن    ياههها لأنههه  ي ضهههون تهههأخ  ااو غيههه اا اا صبلهههد PMGااودثقهههد ا
  .  Pesaran et al., 1999 ااول لاد ا

 المرحلة الثالثة: مرحلة اختةار الأنموذج:
تو في اا  ااو لاد إة ا  ثقوجعد ثن اةخ  صىاال ثن ص ثص اج مبا تلدي  الأنوجي   ااو وااهد بصخ  هصىاا  

ه ااولص   اال ضتد ابتصنصا اا صنا ثن أةا تحديد نج  ااقيا ةخ  صىاا ةاى ااجلدة ااها اهي ثهن ااقيها الأ ا أ
اااصني؟ ل ي و بلد ياا إة ا  اخ  صى اا كصثا ااوش    ابتصنصا اا صنا  ثن  و تحديد ف  ة الإب ص  ااوااه  ياا ثن 

 أةا اي فداث ص في عواتد تلدي  الأنوجي .  أخي اقل تو إة ا  اخ  صىاا ثص بلد تلدي  الأنوجي .
 :(Dynamic Panel Modelمنهجية التحليل لنماذج الةانل الديناميكي )

يي و اةع وصد في اا  اادىايدل  اوص يا نص آناصقل عاه أياج  اابتصنصا اا جاتد أ  ثص ،ل   بأنوجي  
 ل إي ،وكن تل ق  اا  اانوصي  عاه أن ص ثقوجعد ثن اابتصنصا اا ي تقو  بين خسصي  Panel Dataاا صنا ا

االميا اازثنتد  خسصي  اابتصنصا ااول عتدل فصلأ اه تسن ياج  ثا دة  الدة خما ثدة زثنتد ثليندل أثص 
بتصنصا ااابادانل  اااصنتد فأن ص تسن ياج  عدد ثن ااوا داا أ  ااجلداا ااول عتد عند ف  ة زثنتد ثليند أي
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اا لدي   ل إن عواتد 862ل 8108 ااوحصفظصال  ااش اصال الأف اد   ااو ادة عب  ثدة زثنتد ثليندل اااقوصال 
 ااو صلد في   Pooled Mean Group PMGي  و ثن خما اي فداه ثلدىاا  يط ااوقوجعد ااودثقد ا

 اوزا،صل ثن أاو ص الآتي:بوقوجعد ثن االأنوجي  إي ي و   ااا   لARDLبيئد أنوجي  ا
،وكن ت بتل  بغ  اانظ  عن ىت د ادىةد  تكصثا ااو غي اا فتوص إيا اصن  ااو غي اا ث كصثاد ثن اادىةد  .1

اا  اااول جا  أ  ثن اادىةد الأ اه اااا   الأ ا  أ  خاتط بين الأ نين ايصكن في ااول جا + يصكند في 
 دىةد اااصنتد اااا   اااصني . الأ ا   اكن بش ط أن ة تكجن ث كصثاد ثن اا

 ،وكننص ثن ااحسجا عاه تلدي اا في ام الآةاين في آن  ألد االآةا اا جقا  الآةا االسي  . .2
،وكننص عزا أ  فسا آ صى الآةا اا جقا عن آ صى الآةا االسي  فضمق عن تحديد تكصثاتد االممد بين  .3

  . 60-61ل 8101ن اا جقا  االسي اثقبال ااو غي  اا صب   ااو غي اا اا الي قد في ام الآةاي

 Unit root testsالخ،وة الثانية: اختةارات مذر الوحدة للبيانات الم،،عية: 
 ياها ا ضهون ص  ثاحهد تلهد ضه  ىة  ةهاى ااجلهدةإن إخضص  ااو غيه اا اةم سهصد،د إاهه اخ  هصىاا  

 ياا ن ههصيج تلدي قههد  يهه  يههصكندل يههاجاتد ياا اتقصاههصا عشههجايتد ثلنجقههد تقلهها االالههاد اازثنتههد  يهه   ث غيهه اا
إيا اههصن اةىت ههصط  تههااا فههثلنههه ام سههصديل  ااق ي  دقتلههد ة تلبهه  عههن ااحصاههد اةم سههصد،د ااودى يههد  ة تلههده تالههي

 ,Harvey). 0118  88 كجن يصكند ايفإن االالاد  أ  ضعت  ثلد هااااتي 
ل  ياهها الههدة أثههجى ثههن أاو ههص: إن بتصنههصا  يهه ل اىقداةإنَّ ايهه فداه بتصنههصا اا صنهها تجاههد عههدة تلليههداا ةخ  ههصىاا 

اا صنا تجاهد مهدىاق ابيه اق ثهن عهده اا قهصن  ااو يهيل  اهاا بهد ى  ،قلها ثلاوهصا الأنوهجي  ثف ااهد عبه  ااولهص   ثهن 
ة ههدل  ثهههن ة ههد أخههه ا ،كههجن اف ههه اض عههده  ةهههجد اع وصد،هههد اايهه لماتد  بهههين ااولههص   فهههي عههدد ثهههن اادىايهههصا 

ل  ثهن أةهها اا غاهل عاهه اهها  ااسهلجتصال فلهد تههو ت هجق  االديهد ثههن اخ  هصىاا ةههاى اا  بتقتهد  يه  ثميههو. اهااا
ااجلدة اقلا ص مصدىة االوصح بجةجد اةع وصد،د بين ااولص   اال ضتد ااوف ااد في بتصنصا اا صنا.  تااا ي و تللتو 

ااجاههجا إاهههه  اهها  اةخ  هههصىاا إاههه نهههجعين ثههن الأةتهههصال  اهها ةيههها ي ضههون عهههدد ثههن اةخ  هههصىاا اا ههي ت هههد 
 of) ل إي أن اخ  ههصىاا ااقيهها الأ ا ابتصنههصا اا صنهها 00ل 8106اخ  ههصىاا أكاهه  مههجة  ااههص ة ااا وتوههي  لويههدل 

tests First generation A) :ت ضون الآتي 
 Levin, Lin and Chu (LLC) 

 :(VARالخ،وة الثالثة: تحديد فترة الإب،اء المثلى من خلال نموذج )
وههههجي  ث قهههه  اةنحههههداى ااههههااتي نبصيهههه فداه  ااو غيهههه اال اةب ههههص  ااوااهههههف هههه اا يهههه و تحديههههد  

Vector Auto Regression (VAR) اا ي تل فده ا حديداصل ثن ااولصيي   دثقوجع انص  ل 
 

ا حديههد ف هه ة اا  ههص و ااوااههه  ااوميوههد الأنوههجي   اا ههي ة تحههجي (AIC)  أكص،ههاعاههه ثعتههصى  اةع وههصدتههو مههد   
ياتههي. إي أن زقههصدة عههدد ف هه اا اا  ههص و تههودي إاههه زقههصدة ااقههتو ااوالههجدة  ثههن  ههو انفاههصض عاههه ثشههكاد اىت ههصط 

دىةهصا ااح قههدل  اها  ااوشههكاد تلهد أكاهه  لهدة فههي االميها اازثنتههد االسهي ة ثوههص يهو   فههي ااهص ة  دمههد اان ههصيج 
  .001ل 8108الوصديل 
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 الخ،وة الرابعة: اختةار التكامل المشترك لبيانات الةانل
عدد ثن اةخ  صىاا اا ي تل فده في ااكشهن عهن اا كصثها ااوشه    فهي بتصنهصا اا صنهال اصخ  هصى  انص 

ل أنَّ ااا اةخ  صى اه  اف  اضهصا تلهوح  (Pedrone)ل  اخ  صى بيدى ني (Fisher)   اخ  صى فتش (Kao)كص  
ا لص   عاه ااودا اا جقا بلده اا قصن  يجا  اصن  في اادينصثتكتد مسي ة ااودا أ  في ثلصثما اةنحداى  ا

 عده اا  ابط بين ااولهص   اال ضهتد بينوهص يهوح ب ه ابط  ايه  عبه  االهنجاال عاهه االكه  ثهن تحايها االميها 
اازثنتههد االصد،ههد اا ههي ة تأخهها اهها  اةثههجى بنظهه  اةع  ههصىل فضههمق عههن االههدد ااههدميق الممههصا اا كصثهها ااوشهه    

  يههه   السهههص اا ثف ااهههدل أىتههه  ثن هههص تل وهههد عاهههه تلهههدي  Pedroni .  مهههد ام ههه ح اNeal, 2014, 685ا
 Panel v-Statistic, Panel rho-Statistic, Panel PP-Statistic ل  اهي اWithin-dimensionا

and Panel ADF-Statisticأثههههص ااام ههههد الأخهههه ا فههههإن و ،ل وههههد ن في ههههص عاههههه تلههههدي  ا  Between-

dimensionد  اا هي ايه فدث  تلهدي  ا  اا ي تلد تجيلصق او جيهط ااوقوجعهWithin اها  اةلسهص اا اهي   
   ااقهدي  بصاهاا  أنَّ Group rho-Statistic, Group PP-Statistic and Group ADF-Statisticا

ل 8106ةوت  الإلسص اا ا اا اةخ  صى ت جز  تجزقلصق  بتعتصق  تلصىن ثه  قهتو ل ةهد ثنصيه د ااا وتوهي  لويهدل 
02.  

 (PMG،بيق أنموذج الةانل الديناميكي باستخدام م،درات )الخ،وة الخامسة: ت
بلهههد اك شهههص  االممهههصا اا كصثاتهههد عهههن   قهههق اههها ثهههن ةهههاى ااجلهههدة  اخ  هههصىاا اا كصثههها ااوشههه     

  فهههي بيئهههد أنوهههجي  PMGابتصنهههصا اا صنهههال نلهههجه ب جهتههه  ثلصىتهههد قتصيهههتد ث وااهههد بجيهههط ااوقوجعهههد ااودثقهههد ا
   ته اف  اها  اا  قلهد فهي فه ض ميهد Pesaran and et al., 1999ا   ااول  لد ثن مبا اا ثن ARDLا

اا قصن  عاه ثلاوصا ااودا اا جقا أي أن ص تلوح ب اهص ا ثلاوهصا ااوهدا االسهي ل  لهد د تسهحتح اخه ما 
  ثهن ة هد تحظهه بكاهص ة اا لهدي  ااوهدثجل  ثهن ة هد PMGاا جازن  ت صينصا لد ااف أ.  تهااا فهإن ثلهدىاا ا

شكاد عده اةتلص  اانصةود عن دثج االممصا اادينصثتكي  ي  ااو قصنلدل فاي ها اهاا اااه ض  صنتد ت مفه ث
  .872ل 8107  ث للد  أعاه ااص ة اعبد اام ي  آخ  نل PMGتكجن ثلدىاا ا

 الخ،وة الأولى: اختةار مذر الوحدة لبيانات الةانل
ثلهههه ل ة عنههههد  x1   x3بههههين ان اان ههههصيج ت  اخ  ههههصى ةههههاى ااجلههههدةل إي نملهههه  أن 2يجضههههح ااقههههد ا ا

 .الأ اااول جا. اثص بقتد ااو غي اا اي ل ا عند ااا   
 (LLC(:اختةار مذر الوحدة لبيانات الةانل للأنموذج باستخدام اختةار )3الجدول )

 

   Probالاحتمالية       IPSمستوى الِإحصائيَّة   المتغيرات 

 المتغيرات في حالة المستوى

Y  

 0.09840  
 

0.4608 

X1 0.51576 0.3030 

X2 1.15623  0.8762 
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X3 0.46221 0.3220 

X4 0.46221  0.3220 

ل  المتغيرات عند الفرق الأوََّ

Y) d(  

    -3.24835 
 

0.0006 

d(X1) 6.37078 - 0.0000 

d(X2) 10.5796 -  0.0000 

d(X3) -5.56235  0.0000 

d(X4) -5.56235  0.0000 

 
 .Eviews 12من إعداد الةاحث بالاعتماد على برمجية  المصدر:

 الخ،وة الثانية: أختةار التكامل المشترك
 kaoاختةار التكامل المشترك ب،ري،ة  -0

إ ي  kaoإ اه اخ  صى اا كصثا ااوش    بين ث غي اا الأعنوجي  بصي لوصا   قله    4ا،شي  ااقد ا ىمو 
لسههصيتَّد أننَّ ههص ثلنجقههد بولنههه أننَّ ااا ضههتد اابدياههد اا ههي ،لههجه عاي ههص اةخ  ههصى  اههي  ةههجد  ي ضههح ثههن قتوههد الإ 
تكصثا ثش    بين ث غي اا الأعنوجي  احتحد في اا  ااحصاد ،وكهن اع وهصد نوهجي  تسهحتح ااف هأ ااحسهجا 

 د اابتصنههصا ااودثقههد انههص  أنكاهه  ثههن عاههه ثلههدىاا اولاوههصا الأعنوههجي  فههي الأنةاههين اا جقهها  االسههي   تصانلهه
 Pooled mean group PMGأعيهاج  ا  بيهق أعنوهجي  تسهحتح ااف هأ اكهن الأنكاه  شهيجعص اهج أعيهاج  
 . ااقد ا اةتي ،ظ   ن صيج تلدي  ثلاجثصا الأعنوجي   فق اا  اا  قلد

 اختةار التكامل المشترك (4مدول )
 ليةالاحتما T.Statisticالقيمة الِإحصائيَّة  

10.90464  0.0000 

 . Eviews برمجية مخرمات على بالاعتماد الةاحث إعداد من: المصدر
 اختةار التكامل المشترك لبيانات الةانل: -2

إي ،مله    عممصا اا كصثا ااوش    بهين ااو غيه  ااول وهد  تهين ااو غيه اا ااوله لاد 5يجضح ااقد ا ا 
فهي ااباهدان ااوف هصىة ااوههدة  عممهد  جقاهد ااوهدا بهين ث غيه اا اادىايهد ةهجد عهده أن  أعهم  ثهن ن هصيج ااقهد ا

  8188-8111ا
للأنموذج التكامل المشترك لبيدرونينتائج اختةار (: 5الجدول )  

Pedroni Residual Cointegration Test 

Series: Y1 X1 X2 X3 X4 

Sample: 2000 2022 

Included observations: 060 

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 ADF-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 
 

  .Eviewsمن إعداد الةاحث بالاعتماد على برمجية  المصدر:

 (اختةار التكامل المشترك )موهانسن فيشر-3
بلهبل    ت سن بجةجد تكصثا ثشه      None  أن ااو ق صا ةوتل ص  ثن ضون ص ا6،مل  ثن ااقد ا ا

%   ثوص يدا عاه  ةجد عممد تكصثا ثش    فهي اةةها اال قهل بهين 2كجن قتود اةل وصاتد ادي و أما ثن ا
 ااو غي اا.

  اخ  صى اا كصثا ااوش    اةجاصنلن فتش   6ةد ا ا 
Johansen Fisher Panel Cointegration Test 

No. of CE(s) (from trace test) Prob. 

(from max-eigen 

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 

 . Eviews برمجية مخرمات على بالاعتماد الةاحث إعداد من: المصدر
 الخ،وة الثالثة: تحديد فجوة الإب،اء المثلى 

انص  االديد ثن ااولصيي  اا ي تل فده ثن أةا اخ تصى ثدة الإب ص  ااوااه او غي اا أنوجي  اابادان 
 ل فأن AICتصى اااوف صىة اا ي تفا  الأنوجي  ثن ثشكاد اةىت صط ااااتي بين اابجاميل  تصةع وصد عاه ثع

 ,2 ,2,2 ,3)  اج ARDLالأنوجي  اااي يي و اخ تصى   فق ثن قتد اةلداى ااااتي اااقجاا اازثنتد ااو  ص ئد ا

  أدنص  يبين ياا للل اخ تصى 8ل إي ي و اخ تصى  جا الإب ص  اااي ،ل ي أما قتود ا اا ااوعتصى.  ااشكا ا(2
  ل  اصةتي:AICثعتصى اكص،كي ا
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Akaike Information Criteria

 
   AICاكص،كي ا(: نتائج مدة الإب،اء المثلى المحددة وفق معيار 2الشكل )

 .  Eviewsالمصدر: من إعداد الةاحث بالاعتماد على مخرمات برمجية 

 (: نتائج المدى ال،ويل وال،صير 8الجدول )
Method: Panel ARDL (PMG) 

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) 

Long Run Equation 

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 

Short Run Equation 

COINTEQ01 -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 

%، )11%، )***(: مستوى معنوية 5%، )**(: مستوى معنوية 1)*(: مستوى معنوية 
n.s

 (: غير معنوية.

 .Eviewsمن إعداد الةاحث بالاعتماد على برمجية  المصدر:  
   ن صيج االممد في ااودا اا جقا  االسي ل  عات  نل ن ج الآتي:2يجضح ااقد ا ا

 نتائج العلاقة في المدى ال،ويل: -
إجماالي نسابة التشاغيل إلاى عادد الساكان،    نل د اةيه اوصى الأةنبهي ااو صشه .  ةجد عممد   د،د  ثلنجقد بين 0

%  0بنل د ا اةي اوصى الأةنبي ااو صش % ل أي أن اىتاص  نل د 2 عند ثل جا ثلنجي أما ثن ا ،عاماً فأكثر 51
 % . 1.07بنل د ا ،عاماً فأكثر 51إجمالي نسبة التشغيل إلى عدد السكان، يج  يودي إاه اىتاص  

 .كثرعاماً فأ 51إجمالي نسبة التشغيل إلى عدد السكان، عممد ثلنجقد بين اا ضفو .عده  ةجد 8

عاماااً  51إجماالي نساابة التشاغيل إلااى عادد السااكان، ويهل  ااسه   اا يههوي .  ةهجد عممهد   د،هد  ثلنجقههد بهين 3

%  يههج  يههودي إاههه 0بنلهه د ا يههل  ااسهه  % ل أي أن اىتاههص  نلهه د 2 عنههد ثلهه جا ثلنههجي أمهها ثههن ا ،فااأكثر
 % . 1.41بنل د ا ،عاماً فأكثر 51إجمالي نسبة التشغيل إلى عدد السكان، اىتاص  

 عنههد  ،عاماااً فااأكثر 51نساابة التشااغيل إلااى عاادد السااكان، وااههدين اافههصىةي  ةههجد عممههد   د،ههد  ثلنجقههد بههين . 4
نساابة %  يههج  يههودي إاههه اىتاههص  0بنلهه د ا ااههدين اافههصىةي% ل أي أن اىتاههص  نلهه د 2ثلهه جا ثلنههجي أمهها ثههن ا

 % . 7..1بنل د ا عاماً فأكثر 51التشغيل إلى عدد السكان، 

 نتائج العلاقة في المدى ال،صير: -
 

 ،عامااً فاأكثر 51إجماالي نسابة التشاغيل إلاى عادد الساكان،    ثلدا اا ضهفو.  ةجد عممد عكلتد  ثلنجقد بين 0
إجمالي نسابة %  يج  يودي إاه انفاهصض 0% ل أي أن اىتاص  اا ضفو  بنل د ا2 عند ثل جا ثلنجي أما ثن ا

ً  51التشغيل إلى عدد السكان،   % . 1.121بنل د ا ،فأكثر عاما

 عنههد  ،عاماااً فااأكثر 51نساابة التشااغيل إلااى عاادد السااكان، وااههدين اافههصىةي  ةههجد عممههد عكلههتد  ثلنجقههد بههين . 4
%  يههج  يههودي إاههه انفاههصض فههي 0بنلهه د ا ااههدين اافههصىةي% ل أي أن اىتاههص  نلهه د 2ثلهه جا ثلنههجي أمهها ثههن ا

 % . 1.812بنل د ا عاماً فأكثر 51نسبة التشغيل إلى عدد السكان، 
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 الاستنتامات والم،ترحات
ااشههصثادل اههاا فهصن اا حههل عههن ااحاههجا ااوله داثد اةيه  اتتقتصا بصخ مف ههص ت لههه عهصةزة عاههه تحليههق اا نوتههد  -0

لسد باجغ ثكصند بهين ااد اهد ااو لدثهد اا هي ب اابدايا ااووكند ا حليق اا نوتد ااشصثاد اا ي تلله إاي ص ااد ا اانصثتد 
 بد ىاص ة تزاا تشغا ص فك ة اا نوتد ااول داثدل اصاحاصى عاه ااوجاىد  لوص،د ااسحد  اابيئد. 

 لها ااوشهكما اا نوتهد ااوله داثد  اةم سصد،د في ا لزقهز تجةد الجتصا في ض ط   ت بيق اي  اتتقتصا -0
 اةم سصد،د 

إجمااالي نساابة التشااغيل إلااى عاادد    نلهه د اةيهه اوصى الأةنبههي ااو صشهه بههين   ةههجد عممههد   د،ههد  ثلنجقههد -2

إجماالي نسابة يهج  يهودي إاهه اىتاهص   اةيه اوصى الأةنبهي ااو صشه أي أن اىتاهص  نله د  ،عاماً فأكثر 51السكان، 

  .عاماً فأكثر 51التشغيل إلى عدد السكان، 

عاماً  51إجمالي نسبة التشغيل إلى عدد السكان، ويل  ااس   اا يوي  ةجد عممد   د،د  ثلنجقد بين  -.

 51إجماالي نسابة التشاغيل إلاى عادد الساكان، يهج  يهودي إاهه اىتاهص   يهل  ااسه  أي أن اىتاص  نله د  ،فأكثر

 .عاماً فأكثر

أي أن  ،عاماً فاأكثر 51نسبة التشغيل إلى عدد السكان، واادين اافصىةي  ةجد عممد   د،د  ثلنجقد بين  -2
 .عاماً فأكثر 51نسبة التشغيل إلى عدد السكان، يج  يودي إاه اىتاص   اادين اافصىةي د اىتاص  نل

 الم،ترحات 

فهههي ثقهههصا و لدثهههد فهههي ثقهههصا ت بيهههق اةيههه  اتتقتصا اةم سهههصد،د ااجمهههج  عاهههه اا قهههصى  اانصةحهههد ااهههد ا اا -0
بأبلصداهص اةم سهصد،د  اةة وصقتهد اا نوتد ااول داثد عند  ض  اةيه  اتتقتصا  ااف هط ااولنتهد بصا نوتهد ااوله داثد 

  اابيئتد.
تشهقت  ت بيهق اا نوتهد ااوله داثد اوهص    عاه تجهت  ثاصتتو اا نوتد ااوله داثد  ايه  اتتقتصت ص. ين غي االوا -8

 ااد اد  ااوويلصا.  ثلصندةتجف   ثن 
اا صمههصا  تشههقت  ايهه فداه ثسههصدى اا صمههد ااو قههددة عاههه أيهه  بيئتههد  ام سههصد،د يههاتودل  ت شههيد ايهه فداه -2

 ااغي  ااو قددة ااحد ثن آ صىاص
ضهه  ىة ضهه ط ثلههصيي     ضهه  ىة تكشههن ااق ههجد ا حلههين ثنههصو اا نوتههد ااولهه داثد  تشههقت  االوهها بو صدي ههص. -.

 اا نوتد ااول داثد  نجاي بض  ىة تدخا ااد اد اونح تحايزاا خصاد ب ص.
اةم ههدا  بصاههد ا ااو لدثههد  اا ههي االوهها عاههه     ضهه  إيهه  اتتقتد شههصثاد االوهها عاههه تحليههق تنوتههد لقتقتههد. -2

  ااول داثد. كصن  ا ص تقصى  نصةحد في تحليق أادا  أبلصد اا نوتد
فهه ح ااوقههصا أثههصه ااونضههوصا ااد اتههد ااقتههصه بههد ىاص فههي ثحصىتههد ااالهه   لوص،ههد اابيئههد. االوهها عاههه إدخههصا  -6

 اا    ااحدياد في ت جق  اي  اتتقتصا اا نوتد ااول داثد.
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 تحلههين الإ ههصى ااوعتشههي الأفهه اد بصلإضههصفد  اا قلههي ااجالههدوههج اةم سههصدي خههصى  م ههص  تحلههين ثلهه جا اان -7
إاه نش  ااجعي اابيئي بصلإيه لصند بجيهصيا اا كنجاجةتهص ااحدياهد  دعهو  ت هجق  ااوويلهصا اا نوجقهد  اابيئهد  تلزقهز 

ىادعد اوفصااي االتصيد اابيئتهد  بنص  االدىاا اا ش قد  اىيص  ثا جه ااوجا ند اابيئتد   ض  مجانين ثازثد  علجتصا
  .تش   عاي ص ااد اد ااحد ثن ااالصد  الإفلصد

 المصادر:
 أولًا: المصادر العربية

 أي  عاو اةم سصدل ثويلد ش ص  ااقصثلد الإيكندىقد ل0222ل نلو  الله نقيل لإب اتتو .0
اانلد،هد فهي ضهج   ل االممد بين االتصيتد ااوصاتهد  االتصيهد0888الودل اياه ، عبدااا ت ل  .0

توجقا عقهز ثجازنهد ااد اهد فهي ةو جىقهد ثسه  اال تتهدل دا هجىا  فهي اةم سهصدل ااتهد اةم سهصد 
  االاجه االتصيتدل ةصثلد االصا ة.

اةم سصد،د تقص  اةي اوصىاا الأةنبتد ااو صشه ة ثه   لتصيدد ى اا ل0891ل ، نظي  لبليجني .3
 تصيهههد اةنا هههصح اةم سهههصدي دا هههجىا  فهههيدىايهههد عاهههه م هههص  ااسهههنصعد فهههي ثسههه  فهههي ضهههج  ي

 اااالاد   اةم سصد. ااتد اا قصىة ةصثلد عين شو  االصا ة 
ايههه  اتتقتصا  يتصيهههصا اا نوتهههد ااولههه داثد فهههي هههها ل 0202ل لوهههداني محمد،ل بغهههدادل ا تهههصاي .4

ل ااتهههد االاهههجه 42ثقاهههد عاهههجه إنلهههصنتدل االهههدد  -اا حهههجةا اةم سهههصد،د  اا كنجاجةتهههد بهههصاقزاي  
 ةصثلدل  ا ان -ةم سصد،دل عاجه اا ليي   االاجه اا قصىقد ا

  ل ثههن ج تحايهها ث قهه  اةىت ههصط 8106اا وتوههيل زاهه ة للههن ق ههص   لويههدل خد،قههد عههدنصنل ا .2
  ثهههه  لصاههههد Panel Data  اابتصنههههصا اااجلتههههد اVEC   تسههههحتح ااف ههههأ اVARااههههااتي ا

ثقاهههد  ل 8102-0171ت بتقتهههد: ااحلهههصبصا االجثتهههد اهههد ا ثقاههه  اا لهههص ن اافاتقهههي ااوهههدة ا
 ل ةصثلد اا س ة .21ل ث از دىايصا اا س ة  اافاتج اال تي ل االدد اةم سصدي اافاتقي

اانلد،د فهي تحليهق اةيه ل اى اةم سهصدي ثه  اا  بيهق   لتصيدد ى اا ل0881ل ، خاد لتجفيق .1
ثههههن نتقي قههههص  ثجىقشههههيج ل ىيههههصاد دا ههههجىا  فههههي اااالههههاد ثل ههههد اا حههههج   اادىايههههصا  عاههههه اهههها

 الإف ققتد. ةصثلد االصا ة
دىايههههد لصاههههد  اا نوتههههد ااولهههه داثد  ايهههه  اتتقتصا ت بتل ههههص فههههي ااقزايهههه ل 0208ل يههههوي  لةلاهههه  .1

ختض   ةصثلد ،  لااتد االاجه اةم سصد،د  اا قصىقد  عاجه اا ليي ل ىيصاد ثصةل ي لااقزاي 
 .بلك ة –

ااوقاههد نوههصي  اابتصنههصا اا جاتههد اااصب ههد  االشههجايتدل  اخ تههصى فههيل 8108ااقوههصال زا قههص ،حيهههل  .2
ل ةصثلههد ااوجاههال ااتههد عاههجه ااحصيههج   اا قصضههتصال 80ل ااوقاههد اال اقتههد االاههجه الإلسههصيتد

 .ااوجاال اال ا 

 .٦١٠٢ااجام   اا حد،صال  -ااقجاىقنل عدنصن لف لصن اا نوتد ااول داثد في اال ا   .8
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  ل قتهههص  تهههأ ي  عقهههز ااوجازنهههد فهههي بلههه  ث غيههه اا 8108لوهههصديل ثسههه اه فصضهههال ا .01
 ل أ   لههد دا ههجىا  8111-0121اةم سههصد ااكاههي الينههد ثههن ااباههدان ااو لدثههد  اانصثتههد ااوههدة ا

 . ةصثلد ااوجاا ي  ثنشجىةل 

أ   لهد دا هجىا  ل اةم سصد،د   آفص  اا نوتهد فهي ااقزايه  لتصيداال 0202ل ىضجان لياتو .00
 ةصثلد ي ت  لااتد االاجه اةم سصد،د  عاجه اا ليي  ل

اةي  اتتقتصا اةم سصد،د  تحايها لزيهي  ااهي ثك  هد  ل0881ل عبد ااو ال لعبد ااحويد .00
 زا ا  ااش   االصا ة.

أ ه  ااوشهصىاد فهي يميها    ل8107اعبد اام يل عق دل ةديديل يوتد  ة ثجنل يهلصدل  .02
دىايههد قتصيههتد اوقوجعههد ثههن ااههد ا  –ااقتوههد االصاوتههد عاههه اا نوتههد اا شهه قد فههي ااههد ا اانصثتههد 

 ل ةصثلد ا تم  . 07لدد اال ثقاد اا صلل ل .810-0112اانصشئد ااا  ة ا
د ى نظهههصه ااولاجثهههصا فهههي اتفهههصي االههه اىاا ضهههون ث  ا هههصا  ل0204 عيهههد نيل ااعتصشهههيل .04

اولهه داثد ادىايههد ايهه  مقتد عاههه شهه اد ثنههصةو ااحديههد  اااجيههاصا ااقزاي قههد ل ىيههصاد اا نوتههد ا
 .٠ثصةل ي ل ااتد االاجه اةم سصد،د  اا قصىقد  عاجه اا ليي  ةصثلد ي ت  

 تحاياتههد دىايههد ااكاتههد اةم سههصد،د اةيهه  اتتقتصا إاههه ااوههدخا ل0221ااوقيههدل  مههديل عبههد .02
 ااقزاي . ل  .  ه. د  تليتوتد

أ ههه  اةيههه  اتتقتصا الإم سهههصد،د عاهههه اانوهههج الإم سهههصدي فهههي ل 0202ل ، اههه قو لمههه    .01
ااتهههد االاهههجه اةم سههههصد،د ل أ   لههههد دا هههجىا ل  0204/0888دىايهههد ت بتقتهههد ااا ههه ة ا ااقزايههه 

 ةصثلد ااحص  افض  بصتند. ل اا قصىقد  عاجه اا ليي 
ى  أ  اههص فههي اةيهه اوصى ل قتههص  بلهه  نلهه د ثنههصو اةيهه اوص8101ثقبههال ت ههصني اههصاحل  .07

ثههه  أشهههصى  خصاهههد االههه ا ل ىيهههصاد ثصةلههه ي   يههه  ثنشهههجىةل  8102-0122اباهههدان آيهههتص ااوهههدة 
 . ةصثلد ااوجاا

 .٦١٠٢ث از الأثو ااو حدة الإعمهل اادا  اا نوتد ااول داثدل  .09
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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 IOCs 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 Alqattan, 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 

Alqattan, Zakaria NM and Alzubi, 2020). 

Table 1: Comparisons of SIDS vs. AIDS 

 
Advantages Disadvantages 

SIDS 

 

 Highly effective at identifying 

intrusions while producing 

fewer false alarms (FA).  

 Identifies intruders with speed. 

 Outstanding at spotting known 
attacks.  

 Simple design. 

 SIDS needs to be updated often in order to detect 

attacks using known signatures. If an original 

intrusion is slightly altered to create a new 
version, the system is unable to identify this new 

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 

 

 It might be used to create an 
intrusion signature.  

 It might be used to detect 
upcoming attacks. 

 AIDS cannot process encrypted packets, therefore 
there's a chance the attack will go unreported and 

dangerous.  

 An excessive quantity of false-positive alerts. 

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

 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). 

 

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 IOCs 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 IOCs (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 & Ianchovichina, 

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 (IoT) data management and storage are critical tasks in contemporary cloud systems 

(Novo, 2018). But there are also significant security vulnerabilities introduced by this. IoT 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 IOCs 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 IOCs. 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 IOCs 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 & Blažič, 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 

et al., 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 (Mutňanský & Vincúrová, 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 



 

218 

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. IOCs 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. 
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 الملخص:
التقنيات مسالة إشكالية للمجتمع الفني بالذات المتعلقة بالفنون المولدة من الذكاء الاصطناعي، حيث أضحت 

بالفن وولدت أسئلة مفتوحة وخوف غير مبرر من أحلال الذكاء الاصطناعي مصدر قلق للفنانين والمشتغلين 
 محل الفنان. 

فالتقنيات القائمة على الذكاء الاصطناعي أصبحت موجة عالمية ومظهر من مظاهر الحداثة، بل وصارت مجالًا 
اءات النقدية الغربية المتعلقة رحباً للجدل والتناول الفكري بين الباحثين في الأطروحات العلمية، ونظراً لتباين القر 

بالذكاء الصناعي والفنون المولدة منه، أدرك الباحث الحاجة الى إعادة قراءة المفاهيم من وجهة نظر الفنان العربي 
 باعتبارها ماده جديدة أو أسلوب معاصر لإنتاج الاعمال الفنية.

الوسط الفني وما نتج عنها من تأثير مباشر أو  وهدفت الدراسة لإبراز دور التقنيات الفنية للذكاء الاصطناعي في
غير مباشر على الفن والفنانين وكذا استشراف مستقبل الذكاء الاصطناعي في المجال الفني وإشكاليات الفن 

 الناتج عنه.
 ، الجماليات، التقنيات الفنية، تعليم الآلات.(AI) : الذكاء الاصطناعيالكلمات المفتاحية
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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 (AI), Aesthetics, Artistic Technologies, Machine Teaching. 

 

 

 

 مقدمة: 
مجرد تقنية تساعد الآلات على إكمال المهام بشكل أسرع وأكثر دقة، بل  (AI)لم يعد الذكاء الاصطناعي 

أصبحت تقنية عالمية تنافس على الإنتاج الثقافي، وعلى الرغم من دوغمائية الذكاء الصناعي وحداثة عهدة، إلا 
لالية، حيث و له معارضه الخاصة ومتذوقيه حول العالم، أنه حقق انتشارا واسعاً وأصبح ينحو تدريجياً نحو الاستق

وصار بالإمكان تحول النصوص إلى صور بكل بساطة، بمعني أن تحكى قصتك ويتكفل الذكاء الاصطناعي 
برسم لوحة معبرة عن إحساسك، وهذا أمر محير يخلق الكثير من التساؤلات عن قدرة الآلة التأثير بنا وهي لاتزال 

 تها عهدها والبرامج ليست جميعها متاحة للعامة.وليدة وفي بداي
واليوم الذكاء الاصطناعي يرافقنا بشكل متزايد في جميع جوانب حياتنا اليومية، ومع ذلك، لا يزال الارتباط بين 

 التعلم الآلي والأنشطة الإبداعية قيد البحث في أثر الذكاء الاصطناعي على الفن المرئي. 
إنشاؤه بواسطة الخوارزميات القائمة على الذكاء الاصطناعي مساحة جديدة للألوان حيث يخلق الفن الذي يتم 

-نمط الذكاء الاصطناعي  -والتجريد والتفكير، مما يفتح العديد من المناقشات الفلسفية والعاطفية والفنية حول 
ولكنه قد يشارك أيضاً  ومع ذلك، فإن الذكاء الاصطناعي لا يخلق فقط الفن المرئي من خلال توليد صور جديدة،

في الحفاظ على الفن وترميمه واستكشافه، في هذه البحث، نقدم لمحة عامة عن تطبيقيات الذكاء الاصطناعي في 
( المختلفة في الفن المرئي وأثره على الفنون والتقدير الجمالي AIمجال الفنون البصرية، ونستكشف إمكانات )

الباحثين والمبدعين في مجال الفنون الذين يمكنهم تحقيق إبداع فني جديد  بشكل عام، نتوقع أن تلهم هذه المقالة
باستخدام خوارزميات الذكاء الاصطناعي، في الوقت نفسه، نتوقع أيضاً أن يؤدي مثل هذا العمل إلى رؤى فلسفية 

 جديدة لفهم الإبداع.
 المشكلة: 

حدة من الناحية الشكلية؟ ما تأثير ذلك على ما مدى تأثير ذلك على واقع الفنون؟ هل سيصبح العالم أكثر و 
 الخصوصية والتنوع الاسلوبي؟  

 وقد لخص الباحث المشكلة في السؤال التالي:
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 ما مدي تأثير تطبيقات الذكاء الاصطناعي على الفنون البصرية؟ 
 يعتمد البحث على المنهج الوصفي التحليلي والمنهج الفلسفي 

 

 (AI) مفهوم الذكاء الاصطناعي

ذكاء الاصطناعي فرع من علوم الكمبيوتر ويهتم بإنشاء آلات يمكنها التفكير والتصرف بطريقة مشابهة للبشر، ال
لتطوير أنظمة قادرة على التعلم وفهم العالم من حولها، واتخاذ القرارات، وحل المشكلات، وأداء المهام  AI يسعى

 .1(geminiبطريقة مستقلة)

كي، وناثانيال روتشستر، وكلود شانون( هم المؤسسون لمشروع الذكاء الاصطناعي يمكننا القول بإن )مارفين مينس
، بوثيقة سميت )دارتموث( الصيفية، وتتمحور الفكرة في جعل الآلة تتصرف كالبشر، وهذا ما 5511وذلك في عام

علماء رسمياً اقترح ال5512، بالتحديد عام 2 (6002أطلق عليه لاحقاً أسم الذكاء الاصطناعي )مكارثي وآخرون 
مصطلح الذكاء الاصطناعي، وذلك في مؤتمر عقد في جامعة )دارتموث(، وكانت الخطوة الأولى لدراسة موضوع 

  3(.1جديد وهو كيفية محاكاة الآلات للأنشطة البشرية الذكية )يانغ لو:

اما بحصر الذكاء وبالرغم من تعدد التعريفات وتشعبها، ومنها على سبيل المثال: )راسل ونوفينج( اللذان ق
التصرف العقلاني(وهذه  -التفكير العقلاني-التصرف الإنساني  -)التفكير الإنسانيالاصطناعي في أربعة مفاهيم 

، حيث  توقع نوعاً من الآلات يمكن أن تحل 5510في عام  4الصبغة العقلانية تتوافق مع ما طرحه  )تورينج(
المفهوم يتعارض مع الواقع لكنه يتوافق مع توقعات )كارل  طبعاً هذا 5( Stuart Russell2003محل البشر)
 ماركس(.

ولذا تتوارد التأويلات والتفسيرات التي تحمل معاني متباينة ولكن تفسير )بي إتش ونستون( لمفهوم الذكاء 
")بي الاصطناعي أكثر وضوحاً وهو: " جعل أجهزة الكمبيوتر أكثر فائدة وفهم للمبادئ التي تجعل الذكاء ممكناً 

بات من المعروف المعالجات الحاسوبية لتفكير المنطقي وتمثيلها للمعرفة التي تعد امتداداً للذكاء  6(.5590دبليو
 الاصطناعي ومفردة تقيس دقة الترابط بين الأشياء وإيجاد حلول منطقية قد يصل من حلالها لحلول ذكية.

                                                           
1
 Gemini9959292820: هو روبوت تفاعلي من جوجل رقم المحادثة 

2 https://en.oxforddictionaries.com/definition/artificial_intelligence p10 
 99المجلد  مجلة تكامل المعلومات الصناعية الاصطناعي: الحالة الفنية والآفاق المستقبلية)دراسة عن الذكاء  9991دراسة )يانغ لو (    3

 8ص ينجامعة الص
برنامج  وقد صمم يبتدشين الذكاء الاصطناع 1289في بحثه "الآلات والحوسبة والذكاء" إنجليزي وباحث وقد أسهم )تورينج(هو عالم  4

 ، كما كتب برنامج للشطرنج يستطيع لعب لعبة كاملة، وتم تنفيذه لاحقاً على(الآلة الحاسبة العالمية)الحوسبة الاوتوماتيكي الذي يعرف حالياً 
 .كمبيوتر في جامعة مانشستر، إضافة الى اسهاماته في كسر الشفرة اثناء الحرب العالمية الثانية

5. Stuart Russell & Peter Norving, Artificial Intelligence: Modern Appr oach, Upper Saddle River  

Prentice Hall, 2003, pp.5-18.
 

 .الذي يمكن أتمته، مطبعة معهد ماساتشوستس للتكنولوجيا، كامبريدج، ماساتشوستس، ما 0891بي دبليو الذكاء الاصطناعي،  6

https://en.oxforddictionaries.com/definition/artificial_intelligence%20p
https://en.oxforddictionaries.com/definition/artificial_intelligence%20p
https://www.sciencedirect.com/journal/journal-of-industrial-information-integration/vol/23/suppl/C
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الاصطناعي يستخدم أجهزة الكمبيوتر "لمحاكاة  وما دام الهدف هو محاكاة ذكاء العقل البشري فإن الذكاء
السلوكيات البشرية الذكية حيث يقوم بتدريب أجهزة الكمبيوتر لتعلم السلوكيات البشرية مثل التعلم والحكم واتخاذ 

في نفس السياق تحدث )ليو( عن الذكاء الاصطناعي في كيفية جعل أجهزة  7(B. Shi, X2014القرار" )
 .W. Liu, Zم ذكية لم يكن من الممكن القيام بها في الماضي إلا من قبل البشر )الكمبيوتر تؤدي مها

Wang2017 .)8 

(يأخذ المعرفة كموضوع، ويكتسب AIأن )-والقول لـ)أستيرجيو( -بما أن الذكاء الاصطناعي مشروع معرفي 
ير لمحاكاة الأنشطة الفكرية المعرفة، ويحلل ويدرس طرق التعبير عن المعرفة، ويستخدم هذه الأساليب لتحقيق تأث

 9(.C. Stergiou 1996البشرية )

فإذا نظرنا إلى التعريفات السابقة سنجد القاسم المشترك بينها هو مقدرة أجهزة الحاسوب من التعامل مع المهام  
ب ان التي قد تتطلب ذكاءً بشرياً، وأن حدث ذلك للأجهزة فإنها سوف تواجه الوقت نفسه تحدي أخلاقي ولذلك "يج

تكون الأجهزة مطلعة بما فيه الكفاية، و"ذكية"، ومستقلة، وقادرة على أداء الإجراءات ذات الصلة أخلاقيا بشكل 
 .10 (6002مستقل عن البشر الذين خلقوها" )فلوريدي وساندرز 

كانت يتضح لنا أن أنظمة الذكاء الاصطناعي تستفيد من أجهزة الكمبيوتر في استكمال الأعمال والمهام التي 
تتطلب في السابق ذكاءً وكفاءةً بشرية، ونظراً لمحدودية الوسائل التقنية الآن،" لا يمكن تحقيق هذا إلا من قبل 

كما هو  -الذكاء الاصطناعي القوي الذي يسمح للآلات بالحصول على القدرة على التفكير المستقل والإبداعي 
 (.mengjun Huang , 2022:2صطناعي الضيي  )فلازلنا في مرحلة الذكاء الا -موضح في بعض الأفلام 

وبحسب ما سبق يتبين لنا أن تعري  الذكاء الاصطناعي متقلب ومتغير، وقد قال )ميننج( أنه عبارة عن تجميع 
لعلوم الكمبيوتر، والمنطق، وعلم الأحياء، وعلم النفس، والفلسفة، والعديد من التخصصات الأخرى هو علم 

حوظة أو تطبيقات معينة مثل التعرف على الكلام، ومعالجة الصور، ومعالجة اللغة مجازي، لتحقق نتائج مل
 11(.  J. Huang2017الطبييية، وإثبات النظريات التلقائية، والروبوتات الذكية، )

ومن بين ما نركز عليه هو مفهوم وجوهر الذكاء الاصطناعي ودوره في مجال الفنون البصرية، وخاصة في 
أول شيء يجب فعله هو "فرز مفهوم الذكاء الاصطناعي، ودائماً ينشأ سوء فهم الذكاء عملية الإبداع ف

                                                           
7 B. Shi, X. Bai, W. Liu, J. Wang, 2014 Deep Regression for Face Alignment, preprint arXiv: 1409.5230. 

8 W. Liu, Z. Wang, X. Liu, N. Zeng, Y. Liu, F.E. Alsaadi, 2017 A survey of deep neural network architectures 

and their applications, Neurocomputing p 234 
 

9 C. Stergiou, D. Siganos, Neural Networks 1996,  

العقول والآلات،  .حول أخلاق العوامل الاصطناعية .(2004) فلوريدي، إل.، وساندرز، جي دبليو10 
01 (3)  ،918-978 . 

 

11 T.J. Huang, 2017 Imitating the brain with neurocomputer a “new” way towards artificial general 

intelligence, Int. J. Autom. Comput. p5-14 
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الاصطناعي من هذه المصطلحات )الذكاء، والتعلم غير الخاضع للرقابة، والتعلم العميق، والشبكة العصبية 
 Hwachul Son2018.)12الاصطناعية، وما إلى ذلك(" )

شر أمر مبالغ فيه ومنافي للواقع، في إن تتصرف الآلات كالبشر في بالنسبة للباحث أن تعمل للآلات مثل الب
سلوكها، يتضمن المعنى القائل إن الآلة ذكية أو إنها تفكر لهو مغالطة ممزوجة بالخرافة ولنأخذ )أرون( على 

هذه الحالة، سبيل المثال لا يستطيع أن يرسم مثلنا، كما أنه مقيد بالمكان وبيئة الاسلاك التي لا تنتهي، وفي مثل 
لا تتحقق قدرة الآلة على أداء المهمة بطريقة تجعل النتيجة مطابقة للواقع ولا يمكن تمييزها عن عمل الإنسان، 

 وأن ظهرت فستكون لها تبعات إنسانية وفلسفية...

راء مهام وفقاً لما سبق فإن الباحث يعرف الذكاء الاصطناعي وفقاً للمعطيات الحالية بأنه: نظام محاكاة ألية لإج
 محدده وفقاً لمدخلات ضخمة من البيانات في عملية معقدة وضبابية وغير مفهومة. 

                                                           
12 Hwachul Son, Science and Technology Governance in the Age of Artificial Intelligence ",

Philosophical Thought, No. 68, Institute of Philosophy and Thought, Seoul National University, 2018 ,

pp. 267-299. 
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 والفنون البصرية (AI) الذكاء الاصطناعي

( ذلك الكائن الافتراضي، هذا المسخ الذي ليس إنساناً بيولوجياً، ولا كائناً حياً، فضلًا عن كونه AIكي  يؤثر )
 Brunder, Kristianaان الوهمي أن يهدد وجوده فكرة وماهية الفن )بتصرفغير عضوي تماماً، كي  لهذا الفن

M. 2024 )13 .فقد انشترت هذه الكائنات في الفنون البصرية كحمى فيروسية لتوليد الفن 

( تفتقر إلى السمات البشرية مثل القصدية والإبداع AIومن المعلوم أن الصور التي تم إنشاؤها بواسطة كائنات )  
في  AI Art)ة والذاتية والعمق العاطفي والسياق و المحتوى الثقافي، ومع هذا فقد تسببت مولدات الفن) والأصال

( سيسمح بالتعبير اللامحدود عن الإبداع ، بينما AIحدوث ضجة كبيرة في المجتمع الفني، وقد اعتقد البعض أن)
الذكاء الاصطناعي هو التطور التالي للفن يخشى بعض الفنانين على وظائفهم ومستقبلهم ويبقى السؤال ، هل فن 

، أم سيتم تذكره على أنه مدمر لصناعة الفن إذا لم يتم تنظيمه بشكل صحيح، فالذكاء الاصطناعي موضوع 
معقد، لكن من أين بدأ كل هذا؟ من أين نشأت فكرة الكمبيوتر الواعي؟ يشير الكثيرون الى )جون مكارثي( 

-Hyungاعي" وأحد الأشخاص المسؤولين عن تقديم تكنولوجيا الذكاء الاصطناعي")باعتباره "والد الذكاء الاصطن
Kwon and others2023.)14 

بينما قلل )دريفوس( في قوله إن "الذكاء الاصطناعي ما هو تلاعب رمزي واعي، يذكرنا أن الذكاء البشري لا يتبع 
 15على المعرفة والإدراك الموجودين )هوبرت دريفوس(المنطق المنطقي ولا يتبع دائماً القواعد الرسمية ولكنه يعتمد 

ليس له قيمة أو صلة بالوعي، "فالتغييرات الهائلة في بنية المولدات  (AI)والباحث لا يتفق مع )دريفوس( في أن 
جعلتها أكثر إدراكاً بالنمو الذاتي من العشوائية الخالصة، وتستطيع بناء الأشكال والكلمات والجمل الكاملة مع 

 مات الترقيم، وفضلًا عن توسعها في القواعد النحوية، وتطويع المفردات، وتنويع طول وبنية الجمل، بما فيعلا

                                                           
13 

Brunder, Kristiana M. 2024 AI Art and Its Implications Current and Future Artists 12/02/2024 4 

Link to Item  http://hdl.handle.net/20.500.12648/14041
 

14
 Hyung-Kwon and others2023 KoLarge-scale Text-to-Image Generation Models for Visual Creative 

WorksarXiv:2210.08477v3,16 Feb 2023 
15

 . Hubert Dreyfus, What Computers Can't Do (New York: MIT Press, 1972). 
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1الشكل   

ذلك إنتاج بنيات حوارية في النص الأصلي، كما بالترجمة الآلية ومولدات المسرحيات والقصص" )بتصرف 
Leonardo Arriagada 2019.) 

تبنى مشاريع ورؤى فلسفية أخلاقية، وعلى نهج )مارغريت بودن( الذي ولكي نقلل من حدة هذه التحيزات لابد من ت
يقترح طرق يمكن من خلالها أن يكون الذكاء الاصطناعي قادراً على التصرف بشكل خلاق، وذلك من خلال 
استكشاف المساحات المفاهيمية المنظمة، والجمع بين الأفكار الحالية )أقل احتمالية، وأكثر إثارة للإعجاب( 

 ,M.A. Bodenلتحول الحالي للمساحات المفاهيمية تستطيع تشكيل أفكار كانت مستحيلة في السابق )فا
1998.)16 

بالطبع هناك اختلاف بالرأي يحوط فكرة الذكاء الاصطناعي في مسألة أنتاج الفنون وغيرها، ويترتب على هذا 
غائية البحث ، لأن كشف ستر الموضوع الاختلاف مصاعب من تبين جميع الآراء، فقد اختزلنا منها ما يوافق 

الواسع يحتاج الى مئات الأبحاث،  ومن المعقولية أن يكون تركيز بحثنا على دراسة عدد من المولدات، ومقارنة 
الصور التي تنتجها بواسطة الذكاء الاصطناعي مع اللوحات البشرية والمنطق الجمالي لهما، لمعرفة وفهم 

كاء الاصطناعي والبشر، وتحليل التحيز ضد أو مع المولدات، وبحث إمكانات الذكاء الاختلافات المربكة بين الذ
 الاصطناعي في المستقبل لتساعدنا في الفهم والمقارنة في اختيار الصور ذات الصلة لتسهيل التقييم اليدوي.

 التلوين( -تطبيقات الذكاء الاصطناعي في الفنون البصرية )الرسم

، عن خوارزمية توليد الصور 6052وجل في عام بيبارة حالمة كشفت ج 
( وهي تقنية الشبكة (Deep Dreamالحلم العميق  (GDD)المسماة

لتدريب الآلات على تعلم كيفية )التعرف على  Google العصبية من
و إنشاء صور جديدة، ولقد كان الفنانون يختارون الصور  17الصور(
واحداً  Deep Dreamبطون الخوارزمية لإنشاء صور، ويعتبر يدوياً من مجموعات البيانات الخاصة بهم ويض

 Ghosh A 2022)  .)18من أقدم الأمثلة على الإمكانات الفنية للذكاء الاصطناعي
)شبكات الخصومة التوليدية(  GANأنشأ العلماء برنامج  6052وينصب الاهتمام بمثل هكذا مشاريع وفي عام 

لاسيكية من تاريخ لمحاكاة وإنشاء أعمال مماثلة)مطابقة( من خلال جعل أجهزة الكمبيوتر تتعلم وتقلد الأعمال الك
 الفن.
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 M.A. Boden, 1998 “Creativity and artificial intelligence,” Artificial Intelligence, 103, no. 1 346-357. 
17
ف “أو ” تصنيف الصور“عملية تمييز الأشياء أو الأنماط أو المفاهيم داخل الصور، ويعُرف أيضاً باسم :التعرف على الصور  التعرُّ

 ”.          على الصور
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2الشكل   

تعتمد على الخوارزميات الذكية "عكس الفن الخوارزمي التقليدي، الذي يشترط على الفنان  GANعلى أي حال 
أن يكتب فيه كوداً تفصيلياً لتحديد قواعد الجماليات المرغوبة، فالموجة الجديدة من الفن الخوارزمي، تتيح للفنانين 

لي لبرمجة الخوارزمية لتعلم الجماليات من خلال مراقبة عدد كبير من جماليات استخدام تكنولوجيا التعلم الآ
    19(5، ص 2019 الصور" )مازون والجمال،

أنه "يمكنها إنشاء أسلوب فني بشكل مستقل، وفقا لاختبار  CAN مما كان له عظيم النفع في الأثر الفني لـ 
 CANالتعمية المزدوج الذي أجراه عشاق الفن والخبراء ، الذي يفيد بانخداع  الناس باللوحات التي أنشاءها برنامج 

 ,Elgammal وتر اجتاز بنجاح اختبار )تورينج( ، ويبدو أنه كان ذكياً حقاً في الفن المرئي")، أي أن الكمبي
A2017)  ًوخلافاً لظاهر التسمية السابقة تسمى أيضا،CAN  شبكات الخصومة الإبداعية(، بسبب انحراف(

ن الأعمال الفنية لتقليدها، الشبكة عن النمط بقدر محدد يعطيها القدرة على توليد صور فنية، وتتزود بعدد كبير م
ويتم تدريب كلا النموذجين معاً في ليبة محصلتها صفر مع الهدف النهائي المتمثل في خداع المُمي ِّز بواسطة 

 المولد. 
وما من شك فإن "جميع البرامج تحتاج إلى تزويدها بما يكفي من الأعمال الفنية للتعلم والتقليد والتعرف، فسواء 

، وجميعهما تعتمد على الشبكات العصبية الاصطناعية وهي نموذج CANأو  GANو أ GDDكان برنامج 
 20(. Negnevitsky, M يعتمد على محاكاة الدماغ البشري")

يمكنها التقليد فقط، فتوليد "الفن الإبداعي يكون من خلال  GANهو أن  GANو CANلكن الفرق الأكبر بين   
(،  و 6052ليل الانحراف عن التوزيع الفني") الجمِّال، وآخرون م.سزيادة الانحراف عن الأنماط الراسخة وتق

يحتوي على برنامجين للمواجهة: المولد والمُمي ِّز، ويتعلم الكمبيوتر توليد صور جديدة من  GANيحتوي نظام 
ذي يحدده خلال المولد، ويكون المُمي ِّز هو المسؤول عن الحكم على الصور الفنية المطابقة لقسم التدريب الفني ال

 الكمبيوتر، ومن البديهي لا يمكن توليد صور جديدة ومبتكرة.

تحمل مييارين في المُمي ِّز، أحدهما هو "ما  CANأما بالنسبة لـ 
إذا كان فنًا" والآخر هو "ما هو نمط الفن الذي يتم إنشاؤه"، وقد 
تم وضع هذين المييارين ليكونا تصادميين لإحداث انحراف 

لية ضمن النطاق المقرر، ووضع صور عن القواعد الأص
تنحرف الأسلوب الراسخ، أي أسلوب فني غامض )تاو فنغ 

، بمعنى أوضح إنشاء نموذج مستقل بسبب هروب 21(6055
ه الذي يرفض الصورة فيعمد المُمي ِّز الى  المُمي ِّز من الموج ِّ
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3الشكل   

 تشويهها لتمر عبر الموجه لإضفاء الغموض والابتعاد عن الواقيية.

م من أن الشبكات مثل على الرغ CAN تستخدم غموض الأسلوب )الانحراف(، إلا أن ما يسمى بمييار التقييم  
الفني لا يزال مستمداً من الأساليب الفنية السابقة، ولا يمكنه اختراق المعايير وإعادة ضبط هذه المعايير")هوا 

النطاق الفني( بيبارة أخرى، يعد فالمعايير الفنية تتضمن )الحد الأدنى من الانحراف عن  22شانغو اخرون(
الابتكار اختراقاً وانحرافاً عن القواعد الأصلية ضمن النطاق المحدد، الفن نفسه له خاصية الابتكار فيعتقد 

.المبرمجين إن "أنماط التحفيز الخارجية" سوف يعتاد الناس عليها  

اظ الحس الجمالي، فالقليل جداً من التحفيز الناس على إيق -إمكانات الإثارة المعتدلة  -ومن الممكن أن تساعد  
يمكن أن يكون مملًا، ويمكن أن يكون الكثير منه مثيراً للاشمئزاز، لذلك، تتمثل مهمة المصمم في محاولة "زيادة 
الغموض الأسلوبي والانحرافات عن معايير الأسلوب، وفي نفس الوقت، تجنب الابتعاد كثيراً عما هو مقبول 

 (. Elgammal, A2017 كفن")م.س
من وجهة نظر الباحث، يرى بإن هناك قصور في شبكات التوليد و 

CAN وGAN أذا ما تم مقارنتها بالأعمال للفنية للمدرسة الانطباعية
أو ما بعدها أو حتى بالاختزال اللوني عند كاندينسكي أو مارك 
شجال، سنجد هناك فروق من الناحية اللونية والتدرج اللوني، فعند 

كات ضيي  وتبدو بمستوى مسطح كإنها تون واحد، إضافة الى الشب
اقصد الشفافية في استخدام -الكثافة اللونية وتداخل الألوان منعدم 

من خلال GANو CANوببساطة أستطيع تمييز أعمال -اللون 
الألوان وهذا تقييم شخصي ليس مبني على تفضيلات الجمهور أو 

 دراسات سابقة.
عن العيوب التفصيلية لهذه المولدات "فإن وحتى ولو تم التغاضي 

GANs  وهو مرشح طبيعي لحل المشكلة الصيبة للفنون التي يتم إنشاؤها بواسطة الكمبيوتر، وتستخدم البرمجة
  23(.S. DiPaola2009الجينية لتوليد الفن )

 GANsفي التطبيقات لـ وعلى الرغم من تقدم التكنولوجيا الرقمية والانجازات التي حققت بالفعل نتائج ملحوظة 
وخاصة فيما يتعلق بتوليد الصور الواقيية للأشخاص بحيث لا يمكن التعرف عليها على أنها مزيفه، فلا يبعد أن 

 ,GANعلى عكس الأساليب السابقة ) GANsتحقيق فكرة توليد أجهزة الكمبيوتر دون إشراف بشري باستخدام 
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CAN كما أن ،)GANs جديدة تلقائيا من مجموعة معينة من البيانات تثبت أنها مكون  يمكنها تعلم إنشاء أمثلة
 24.(M. Mirza2014)مفيد للغاية في توليد فن الكمبيوتر 

لا تستطيع التنبؤ بماهية الاعمال الفنية التي  AIعموماً هناك رأي آخر لـ )جيبس( يقول فيه أن هذه الشبكات لـ
الحلول الإبداعية التي تتناسب والموضوع، فلا يمكن للكمبيوتر تمت عبر التاريخ، ناهيك عن مقدرتها على تقديم 

تحليل وتحريض البيانات والوعي بالمشاكل الفكرية، وهي من الإشكاليات العديدة للذكاء الاصطناعي ، ولازال فن 
تج الذكاء الاصطناعي الميكانيكي يتمحور في إعادة التنظيم البرمجي وتجميع الصور الأصلية معاً، حتى لو ان

أو غيرها  GANأو  CANأعمال جديدة، فلا يمكن اعتبارها نجاحاً، ناهيك عن الاصالة،" فالمولدات سواء كانت 
  25( .Gips, J., Stiny, Gمن البرامج الفنية، يجب أن تضع ميياراً للتحكيم و التقييم" )

لابتكار والمعايير التي يدعي نظام ومن الصعوبة الحكم على ما إذا كان العمل الجديد عملًا فنياً، فالتناقض بين ا
CAN   بتبنيها، علاوة على ذلك ،فلا زال التطور في السياق الفني متعددة والمولدات كثيرة "ولكن الأبرز
ANN وشبكاتGAN  وصول التعلم الآلي (ML) إلى مستوى من التعقيد كان يعتبر في السابق طوباوياً" )شهريار
 26(.   2021 سانتوس و آخرون،  2022 وهياوي،

وتحليل كل صورة  "لتعزيز دقة اللوحات وتحسين الجودة البصرية للوحات المتضررة، ANNوحالياً يمكن استخدام 
ت وتصنيفها بناءً على عوامل متعددة، بما في ذلك ملابس الشخص المراد تصويره، والجنس، والإيماءات، وتعبيرا

   ( Westhoff، 2020)الوجه، ولون العين...." 

على أنه "ينتج العمل الفني من  CG-Art، ويُفهم CANالتي أنشأتها  CG-ARTومن الممكن أذاً الاشارة: 
(. ويعتمد Leonardo 2019:23بعض برامج الكمبيوتر التي تُترك لتعمل بمفردها مع حد أدنى من الرقابة )

CG-Art  بشكل أساسي على البيانات الضخمة، وهو في الواقع أكثر الأشياء الاجتماعية لدينا، لأنه يُظهر
في الاختبارات العمياء الأفضل  CG-ARTأنماطاً للسلوك الاجتماعي، لذلك، ليس من المستغرب أن يتم تقييم 

يرة من البيانات الضخمة، فإذا كنا متفائلين وانتظرنا تمدد البيانات من الناحية الجمالية، لأنه يعتمد على عينة صغ
 Leonardo، فسيكون لدينا أعمال جمالية لم يفكر فيها البشر أبداً )CG-Artالضخمة التي يستخدمها 
Arriagada ,2019:23, .) 
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 الشكل

من أحد اهم المولدات الفنية: وهي  DALL-Eولربما يكون   
ء" "عمل فني" مستقل يعتمد على النص بإنشا "باختصار، تقوم 

لأنشاء الصور بشكل حداثي، وتكون في بعض الأحيان قريبة 
بشكل مدهش من الصور الموصوفة، بمعنى تفسر النصوص 

ومع ذلك، "تكافح نماذج تحويل النص إلى  بشكل حرفي،
الصورة أتباع أوصاف الصور التفصيلية وغالباً ما تتجاهل 

   DALL-E2 ن المعاني، وتعتمدبعض الكلمات أو تخلط بي
 على الذكاء الصناعي المفتوح.

من منظور جمالي فلسفي، فإنه  DALL-Eو عند النظر إلى  
 DALL-Eلا يخلق الفن بشكل مستقل، فعندما يتم اختزال 

إلى مبادئه الجمالية الفلسفية، سيظل الإنسان )الفنان(هو 
أن ينشئ  DALL-Eلا يمكن لـ  لخوارزمية أو تميز النتيجة،الذي يقدم المدخلات ، بغض النظر عن مدى تعقيد ا

كائناً من العدم على العكس من ذلك، يرى كانط أن البشر قادرون على الخلق من العدم  لأن البشر قادرون على 
  27( Skees, 2011التصرف بشكل مستقل، تعد القدرة والحرية متطلباً ضرورياً لصنع الفن )

ت العالم بقدراتها ولازلنا في نفس موضوع المولدات ويبدو أنها كثيرة لكن سنتطرق الى الشبكة العملاقة التي أدهش
( (Geneative Pretrained Transformerهي اختصار  6059 التي ظهرت \(ChatGPTالواسعة انها )
، وهي مولد نص قادر على إنشاء صور وموسيقى ونصوص وملخصات نصية  (Open AI)والتابعة لشركة 

و ”الأسئلة كأخصائي،  وحتى الشعر، وتمتاز بمقدرتها على توليد ردود مفصلة على مجموعة متنوعة من
ChatGPT  كغيره من نماذج اللغات الكبيرة بإنشاء جمل وفقرات وتستجيب لأنماط الكلمات في بيانات التدريب

السابقة ويستطيع المستخدمين التواصل مع نموذج الذكاء الاصطناعي بطريقة تشبه الإنسان" )جنيفر 
 28(.6062واخرون 

التي يمكن الوصول إليها  ChatGPT ت من الصور الفوتوغرافية من قبلبيد أن استخدام الملايين بل المليارا
 عبر الإنترنت لتدريب النموذج على إنشاء الصور، له تبعات أخلاقية وقانونية. 

، فهناك طي  واسع من الأمثلة الموجودة مثل توليد الصور، التفاوض ChatGPTأما فيما يخص استخدامات 
برمجة، وكتابة المقالات، وتقنيات التعليم العام والتعليم التفاعلي والنشط، انشاء على الفواتير، وتصحيح أخطاء ال
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28 مولدات النصوص المعتمدة على الذكاء الاصطناعي في أمراض الكبد:  ،9199جنيفر واخرون  ChatGPT هو مجرد  

،الانترنت البداية PMC 01-0الصفحات    
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الرسوم البيانية والمعمارية، وتسجيل المحادثات، وتستخدم في الأبحاث والممارسات الطبية،.... ولديها العديد 
 والعديد من النماذج المماثلة.

متحركة( ومراجعته، مراجعة قريبة جداً  -)ثابتة  أضافة لمقدرتها على صناعة محتوى كامل نص أو صورة 
كما تقوم بإنشاء حوار لتدريب الروبوتات، وتقوم بشكل جيد واستثنائي في المهام التي  -أي تبدو أصلية  -للواقع

تتطلب الخيال، مثل رواية القصص وكتابة القصائد، ومن المنطقي أنهم قد يكونون جيدين أيضاً في الخروج 
لديها قدرات كبيرة وقادرة على إحداث GPTباختصار 29(.James Betkerلة في وصف الصورة )بتفاصيل معقو 

 تأثيرات عميقة وغير معروفة حتى الآن.

التي اسسها ديفيد هولز ، وهي من المولدات العملاقة والكبيرة والأكثر  Midjourney تليها حسب الأهمية: 
لذكاء الاصطناعي لجوانبها الجمالية تشابهاً مع الفن البشري، وتقوم بتحليل صور ا

والكتابية مثل الدقة والأسلوب، لفهم أنماط الذكاء الاصطناعي في مجال الفن لابد من 
دراسة تحليلية لهذه المولدات وستكون في الفصل الثالث، ولو تم مقارنتها بالتاريخ الفني 

كما في المثال التالي. مثلًا بلوحة العشاء الأخير لدافنشي لنجدها الأقرب على الاطلاق 
للموجه "منظر طبيعي انطباعي سريالي يثير الشعور  Midjourneyتم إنشاء صورة  

 بالرهبة" 

 
  2الشكل 

 لكنها ضمن الشبكات التي توصف بإنها توليدية، و Midjourney وGPTليست عميقة كـ  Clip لكن بالنسبة
ة، حيث يتم ترميز النص إلى الصورة التي تحتوي على : التدريب المسبق للصورة اللغوية المتباينClipتعني 

المعلومات الدلالية للموجه الموجود في ترميز النص ،ولإنهاء العملية و يقوم مفكك تشفير الصور بإنشاء صورة 
مرئية بناءً على المعلومات الدلالية التي تم التقاطها من النص، يعتبر الأسلوب فريداً من حيث كونه لا يحتوي 

ويمثل أحد الاساليب مثل  AI Artبتصرف( ويتوفر بها محرك  James Betkerرورة نهايات محددة)بالض
 )التكعيبية أو فن البوب أو الفسيفساء( طبعاً مثل هذه المولدات تخزن المليارات من الصور.
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، و هي شبكة عصبية متكررة تتعلم من تسلسل البيانات ، مثل الكلمات والأحرف LSTM:كما هو الحال في
التعرف على الكلام( وهي من الأنظمة العديدة -تستخدم في التطبيقات الحديثة لمعالجة اللغات )الترجمة الآلية 

لمقارنة الترجمات  LSTMالتنبؤ والتوليد، تُستخدم أنظمة التعلم العميق  LSTMللتعلم العميق ، يمكن لشبكة 
ومن ميزات أنظمة التعلم العميق إنها تتحسن بشكل متكرر،  باحتمالات مختلفة والاحتفاظ بالترجمة الأكثر ترجيحاً،

بدءاً من الصفر، ويتقدمون عندما يكونون أكثر عرضة للبيانات، "فإنهم يتحسنون ويصبحون أفضل في التنبؤ، 
 (..Brunder, Kristiana Mإذا كان لديهم أي منها") -مما يؤثر بشكل مباشر على قدراتهم التوليدية

"، وتعتبر أحد أحدث Edmond de Belamyبالفعل الى الجمهور بعنوان " AI Artت دخل 6059في عام 
تطبيقات الذكاء الاصطناعي لتوليد الصور المستندة إلى أوصاف اللغة الطبييية، مما يعزز كفاءة وتأثير التحول 

ط إلى أن يكون المؤلف من الإبداع إلى الرؤية إلى حد كبير، سواء في إنشاء الرسم التقليدي أو الرقمي، تحتاج فق
 Yanruماهراً في استخدام الأدوات وأن يكون لديه خبرة فنية غنية لرسم خريطة خيال الدماغ بدقة للطبقة المرئية )

Lyu And Authors.)30 

 الاستنتاج
وهكذا يتضح أن كل تفاعل ابداعي يتبعه جهد آخر، وليس بالضرورة ظهور مولد جديد أن يكون مكتفي بذاته 

ن السابق، إنما هو تفاعل ديالكتيكي يتبلور انطلاقاً من الصورة وإليها، وكل ما تحقق للصورة من ويغني ع
 إنجازات يستند على التطور التكنولوجي الذي نحن على حافته.

وعموماً هي مهمة شاقة للباحثين في الذكاء الاصطناعي، وما يمكن أن نأمله هو الالتزام الاخلاقي لهذه الكائنات 
فالرقمية طريق الى المعرفة والتجربة لا يمكن أن نسلك هذا الطريق بدون مخاطر،  -ما تم اعتبارها بشرية أذا  -

والأمر الأكثر إثارة للقلق هو احتمال أن يمتلك الذكاء الاصطناعي في الفنون القدرة على تقليل الوظائف المحدودة 
 يا خير أم شر، لكن الجواب أكثر تعقيداً من ذلك بكثير. بالفعل المتاحة للفنانين، وهنا نتساءل هل هذه التكنولوج
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حيث تستخدم هذه المولدات -بلا نهايات ومفتوح الافق -((AIأستطيع الجزم أن الجدل الذي ستخلفه مولدات 
مخلفات البيانات لملايين الأشخاص وقد تسبب بانتهاك خصوصية الافراد وسرقة للأعمال الفنية، والأكثر من ذلك 

وعي، عبر محاكاة الصور التي في نصوص الفلاسفة والكتاب وغيرهم بسياق مختلف، فضلًا عن ترجمة تزي  ال
النصوص الدينية والخوض بالغيب والمقدس، عبر محاكاة القصص والصور في النصوص الدينية بصور لا 

 توافق النص، بل تتوافق مدخلات هذه المولدات وربما يكون هناك تحيز في هذه المدخلات. 

بالنسبة لإشكالية الصورة في النص الديني طبعاً في الكتاب المقدس الانجيل لا مشكلة تقريباً، فالفن القوطي ما 
هو الا تجسيد للفن الديني، والتاريخ الفني مليء بالمواضيع الدينية، ولفهم أنماط الذكاء الاصطناعي في مجال 

في الدين الإسلامي فهي مسألة جدلية بحد ذاتها تصل  اللاهوت يحتاج الى دراسة مستقلة، لكن بالنسبة للصورة
 للتحريم القطعي، وهذا موضوع طويل ولكن عموماً ستثير الصورة الدينية جدلًا كبيراً خاصة عند المسلمين.
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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. 
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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 table1. below 

Table 1. the Google Net architecture layers 

 The layer The window size The output layer size 

Convolution 7*7  06*119*119  

Max pooling 9*9  06*80*80  

Convolution 9*9  129*80*80  

Max pooling 9*9  129*95*95  

Inception  980*95*95  

Inception  659*95*95  

Max pooling 9*9  659*16*16  

Inception  819*16*16  

Inception  819*16*16  

Inception  819*16*16  

Inception  895*16*16  

Inception  599*16*16  

Max pooling 9*9  599*7*7  

Inception  599*7*7  

Inception  1996*7*7  

Average pooling 7*7  1996*1*1  

Dropout  1996*1*1  
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Linear  1999*1*1  

Softmax  1999*1*1  

 

 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 

   …..1 

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. 

 

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 

3 layers The neural network layers 

1000 neurons The number of neurons in the input layer 

30 neurons The number of neurons in the hidden layer 

10 neurons The number of neurons in the output layer 
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Tangent sigmoid Activation function  

Firefly algorithm Neural network training 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. 

 
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 

 

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 

Training Test Accuracy 

011%  011%  Accuracy for the plane image 

011%  011%  Accuracy for the car image 

011% 011% Accuracy for the bird image 

011%  87%  Accuracy for the cat image 

011%  87%  Accuracy for the deer image 
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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
6-9 

of the proposed method 

with other methods in this field. 

Method Accuracy% 

[28]Preact-110 + SVM 94 

[29]Preact-164 + SVM 94.84 

[30]WRN-22-08 + SVM 94.99 

[31] 

 ((DW-ELM
4
)) 

95.18 

Google Net+ MLP+FFA 97.4 

 
4
 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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011%  011% Accuracy for the dog image 

011% 011% Accuracy for the frog image 

011%  011% Accuracy for the horse image 

011%  011%  Accuracy for the ship image 

89.8%  90.9%  Accuracy for the truck image 
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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. 

   

II- 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. 
 

III- 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). 

 
FIGURE (1): CNN structure 

 

IV- RELATED WORK 
The CNN technique, detailed in reference [1], was used to detect mass liver from a 450 × 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. 

 
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. 

 
FIGURE (3): structure of DCNN-IQA-14 to assess the ultrasound image quality [6]. 

 

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). 

 
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]. 

 
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 (CNNs) 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.  

 
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.  



 

 

 
FIGURE (8): CNN structure [25]. 

 

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(I)                  .



 

 

TABLE (I) Comparative of The Authors Work to The Related Work 
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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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