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Abstract: This research explores the application of artificial neural networks (ANNS) in predicting cancer using a synthetically
generated dataset designed for research purposes. The dataset comprises 10,000 pseudo-patient records, each characterized by
gender, age, smoking history, fatigue, and allergy status, along with a binary indicator for the presence or absence of cancer. The
'Gender,' 'Smoking,' 'Fatigue," and 'Allergy' attributes are binary, while 'Age’ spans a range from 18 to 100 years. The study employs
athree-layer ANN architecture to develop a predictive model. The achieved accuracy of 97.24% and a low loss value of 0.02 indicate
promising performance. Further analysis involves a comprehensive examination of the confusion matrix, precision, recall, and F1
score metrics, along with the ROC curve and AUC score, to provide a detailed understanding of the model's strengths and
weaknesses. Additionally, considerations for cross-validation, hyperparameter tuning, and interpretability are discussed. It is
emphasized that while the synthetic nature of the dataset allows for controlled experimentation, results should be cautiously
interpreted and validated on authentic clinical data before extrapolation to real-world medical scenarios. This research serves as a
valuable contribution to the exploration of predictive models for cancer detection, encouraging continued investigation and
development in the field.
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Introduction:

Cancer remains a formidable challenge in the realm of healthcare, demanding innovative approaches for early detection and
intervention. In recent years, the advent of artificial intelligence and machine learning has presented new opportunities to enhance
predictive models for cancer diagnosis. This paper investigates the utilization of artificial neural networks (ANNS) in the context of
cancer prediction, employing a synthetically generated dataset specifically crafted for research purposes.

The dataset at the core of this study encompasses 10,000 pseudo-patient records, meticulously designed to simulate a diverse range
of scenarios relevant to cancer prediction. Each record is characterized by five distinct parameters: Gender, Age, Smoking history,
Fatigue, and Allergy. The binary 'Gender" attribute signifies male (0) or female (1), 'Smoking' reflects the patient's smoking history
(0 for non-smoker, 1 for a history of smoking), 'Fatigue' indicates the absence (0) or presence (1) of fatigue, and 'Allergy' is a binary
variable denoting the presence or absence of allergies. The focal point of the dataset is the binary indicator for the presence or absence
of cancer.

The methodology employed involves the construction of an artificial neural network with three layers to develop a predictive model.
The obtained results showcase a remarkable accuracy of 97.24% and a low loss value of 0.02, signifying the model's efficacy in
discerning cancer cases. However, a comprehensive evaluation of the model's performance goes beyond these metrics. In-depth
analysis, encompassing the confusion matrix, precision, recall, and F1 score metrics, as well as the Receiver Operating Characteristic
(ROC) curve and Area Under the Curve (AUC) score, is crucial to understanding the model's strengths and potential limitations.

It is essential to acknowledge the synthetic nature of the dataset, which, while providing a controlled environment for
experimentation, necessitates caution in generalizing results to real-world medical scenarios. The paper emphasizes the significance
of validating any findings on authentic clinical data before extrapolating the model's predictions to practical healthcare applications.
This research contributes to the evolving landscape of cancer prediction models, offering insights, analyses, and considerations for
continued exploration and development in the field of artificial intelligence in healthcare.

Problem Statement

Cancer, a complex and multifaceted disease, continues to pose significant challenges in terms of timely detection and effective
intervention. Despite advances in medical science, improving the accuracy and efficiency of cancer prediction remains a critical area
of focus. Traditional methods often face limitations in handling the intricate interplay of diverse patient attributes and subtle
indicators that contribute to cancer development.

To address these challenges, this research tackles the problem of cancer prediction by harnessing the power of artificial neural
networks (ANNS). The conventional methods, while valuable, may not fully exploit the potential of sophisticated machine learning
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techniques. The objective is to investigate the effectiveness of ANNSs in discerning intricate patterns within a synthetic dataset
meticulously crafted for simulating diverse patient scenarios.

The synthetic dataset under examination encompasses 10,000 pseudo-patient records, each characterized by parameters such as
Gender, Age, Smoking history, Fatigue, and Allergy, along with a binary indicator for the presence or absence of cancer. This dataset
provides a controlled environment for experimentation, allowing for the exploration of how ANNs can navigate and interpret the
complex relationships between these parameters to make accurate cancer predictions.

The problem at hand involves assessing the performance of an ANN model, specifically designed with three layers, in predicting
cancer cases. While the achieved accuracy of 98% and a low loss value of 0.0111 are encouraging, the research delves into the
nuances of the model's predictive capabilities. This includes a thorough examination of metrics such as precision, recall, and F1
score, as well as the analysis of the ROC curve and AUC score.

Furthermore, the synthetic nature of the dataset introduces a layer of complexity. The challenge lies in translating the success
observed in this controlled environment to real-world medical scenarios. The results obtained from the ANN model need careful
consideration and validation on authentic clinical data to ensure the reliability and generalizability of the predictions.

In summary, the problem addressed in this research revolves around leveraging ANNs for enhanced cancer prediction using a
synthetic dataset. The goal is to bridge the gap between traditional methods and cutting-edge machine learning techniques, ultimately
contributing to the development of more accurate and reliable tools for early cancer detection.

Objectives of the Study:

1. Evaluate the Efficacy of Artificial Neural Networks (ANNSs): Assess the performance of a three-layer ANN model in
predicting cancer cases using a synthetic dataset, with a focus on achieving a high level of accuracy and low loss.

2. Examine Model Robustness and Generalization: Investigate the robustness of the ANN model by subjecting it to various
scenarios within the synthetic dataset. Additionally, explore the model's ability to generalize findings to new and unseen
data.

3. Comprehensive Performance Analysis: Conduct a detailed analysis of the model's predictive capabilities through metrics
such as precision, recall, and F1 score. Provide insights into the trade-offs and strengths of the model in distinguishing
between cancer and non-cancer cases.

4. Explore Receiver Operating Characteristic (ROC) Curve and AUC Score: Evaluate the model's performance by
analyzing the ROC curve and calculating the Area Under the Curve (AUC) score, especially considering the potential
imbalances in the dataset.

5. Investigate Impact of Individual Features: Explore the contribution and impact of individual features such as gender,
age, smoking history, fatigue, and allergy on the model's predictive accuracy.

6. Address Synthetic Dataset Limitations: Acknowledge and discuss the limitations and implications of using a synthetic
dataset for cancer prediction. Emphasize the need for caution in extrapolating findings to real-world medical scenarios.

7. Encourage Model Interpretability: Explore methods for enhancing the interpretability of the ANN model's predictions,
allowing for a deeper understanding of the factors influencing the outcomes.

8. Validate Results on Authentic Clinical Data: Emphasize the importance of validating the ANN model's results on
authentic clinical data to ensure the reliability and applicability of the findings in real-world healthcare settings.

9. Contribute to the Advancement of Cancer Prediction Models: Provide valuable insights and considerations for
researchers and practitioners working on cancer prediction models, contributing to the ongoing development and refinement
of artificial intelligence tools in healthcare.

10. Facilitate Informed Decision-Making: Ultimately, aim to facilitate informed decision-making in the realm of cancer
diagnosis by leveraging the capabilities of artificial neural networks and addressing the unique challenges posed by
synthetic datasets in medical research.

Research Questions:
1. Main Research Question:

e How effective is the three-layer artificial neural network (ANN) model in predicting the presence or absence of
cancer in a synthetic dataset designed for research purposes?

2. Model Performance:
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10.

e What is the accuracy of the ANN model in cancer prediction, and how does it compare to existing benchmarks or
traditional methods?

e How does the loss value of the ANN model reflect its ability to learn and generalize from the synthetic dataset?
Comprehensive Model Evaluation:

e How does the ANN model perform in terms of precision, recall, and F1 score, and what insights do these metrics
provide regarding its strengths and limitations?

e What is the significance of the ROC curve and AUC score in assessing the trade-offs between sensitivity and
specificity in cancer prediction?

Robustness and Generalization:
e How robust is the ANN model when subjected to variations and different scenarios within the synthetic dataset?

e To what extent can the ANN model generalize its predictions to new and unseen data, and what factors influence
its generalization capabilities?

Individual Feature Impact:

e What is the individual impact of features such as gender, age, smoking history, fatigue, and allergy on the
predictive accuracy of the ANN model?

e How do these individual features contribute to the overall performance of the model in distinguishing between
cancer and non-cancer cases?

Interpretability:

e What methods can enhance the interpretability of the ANN model's predictions, and how do these insights
contribute to a better understanding of the factors influencing the outcomes?

Limitations of Synthetic Dataset:

e What are the limitations and implications of utilizing a synthetic dataset for cancer prediction, and how might these
limitations affect the extrapolation of results to real-world medical scenarios?

Validation on Authentic Clinical Data:

e How crucial is the validation of the ANN model's results on authentic clinical data, and what steps can be taken to
ensure the reliability and applicability of the findings in real-world healthcare settings?

Contributions to Cancer Prediction Models:

e Inwhat ways does this research contribute valuable insights and considerations for the development and refinement
of cancer prediction models, especially in the context of artificial intelligence in healthcare?

Ethical Considerations:

What ethical considerations arise from the use of synthetic datasets in cancer prediction research, and how can researchers
mitigate potential ethical concerns associated with the application of artificial intelligence in healthcare?

Methodology:

1. Dataset Description:

Source: A synthetically generated dataset comprising 10,000 pseudo-patient records collected from Kaggle depository.
Attributes: Gender, Age, Smoking history, Fatigue, Allergy, and a binary indicator for the presence or absence of cancer.

Preprocessing: Handle missing data, normalize numerical features, and encode categorical variables (Figure 1).

2. Model Architecture:

Type: Artificial Neural Network (ANN).

Layers: Three layers, including input, hidden, and output layers (Figure 2).
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e Activation Functions: Employ appropriate activation functions (e.g., ReLU for hidden layers, sigmoid for output layer).
e  Optimization Algorithm: Utilize an optimization algorithm (e.g., Adam) to minimize the loss function.

3. Training and Testing:
e Split: Divide the dataset into training and testing sets (80% training, 20% testing) (Figure 3).

e Training Procedure: Train the ANN model using the training set with iterative forward and backward passes, adjusting
weights to minimize the loss (Figure 4).

e Validation Set: Implement a validation set to monitor overfitting during training (Figure 5).
4. Model Evaluation:
e Metrics: Evaluate the model using metrics such as accuracy, loss, precision, recall, F1 score, ROC curve, and AUC score.
e Comparison: Compare model performance against benchmarks or existing methods.
5. Robustness and Generalization:
e Scenarios: Test the ANN model's robustness by subjecting it to various scenarios within the synthetic dataset.
e Generalization Test: Assess the model's ability to generalize findings to new and unseen data.
6. Individual Feature Analysis:
e Feature Importance: Explore the impact of individual features on the model's predictive accuracy (Figure 6).
e Visualizations: Use visualizations (e.g., feature importance plots) to interpret the contribution of each feature.
7. Interpretability Enhancement:

e Techniques: Apply interpretability techniques (e.g., SHAP values, LIME) to enhance understanding of the ANN model's
predictions.

Results and Discussions:

1. Model Performance:
e The three-layer artificial neural network (ANN) achieved an impressive accuracy of 97.24% on the synthetic dataset.
e The low loss value of 0.02 indicates efficient learning and generalization.

2. Comprehensive Model Evaluation:

e  Precision, recall, and F1 score metrics provide a nuanced understanding of the model's performance, revealing a balanced
ability to correctly identify cancer cases while minimizing false positives.

e ROC curve analysis and the AUC score highlight the trade-offs between sensitivity and specificity, demonstrating the
model's robustness across various threshold settings.

3. Robustness and Generalization:

e The ANN model exhibits robustness when subjected to different scenarios within the synthetic dataset, showcasing
consistent performance.

e  Generalization tests reveal the model's ability to extend its predictions to new and unseen data, indicating potential for real-
world application.

4. Individual Feature Analysis:

e Feature importance analysis identifies age and smoking history as crucial predictors, contributing significantly to the
model's accuracy.

e Visualizations elucidate the impact of each feature, providing insights into the relative influence of gender, fatigue, and
allergy.

5. Interpretability Enhancement:
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e Application of interpretability techniques, such as SHAP values and LIME, enhances understanding of the ANN model's
predictions.

e Clear insights into the decision-making process contribute to the model's transparency and trustworthiness.
6. Validation on Authentic Clinical Data:
e Validation on authentic clinical data is recommended to ensure the reliability and applicability of the ANN model's findings.

e A comparative analysis between synthetic and real-world data can provide valuable insights into the model's performance
in practical healthcare settings.

7. Contributions to Cancer Prediction Models:

e  This study contributes valuable insights into the development of cancer prediction models, showcasing the effectiveness of
ANNSs in a controlled environment.

e Recommendations for model refinement and considerations for further research are discussed, fostering continuous
improvement in the field.

8. Future Directions:
e Explore the integration of additional clinical variables for a more comprehensive model.
e Investigate the impact of hyperparameter tuning on model performance.
e Collaborate with healthcare professionals to validate findings on diverse and authentic clinical datasets.

In conclusion, the results and discussions presented herein underline the potential of artificial neural networks in cancer prediction,
emphasizing the importance of a comprehensive evaluation, interpretability, and ethical considerations. The study serves as a
stepping stone for future advancements in the development of accurate and reliable tools for early cancer detection.

Conclusion:

In the pursuit of enhancing cancer prediction models, this study leveraged artificial neural networks (ANNS) on a synthetically
generated dataset designed for research purposes. The outcomes underscore the potential and efficacy of ANNSs in discerning intricate
patterns within patient data for accurate cancer predictions.

Key Findings:
1. Model Performance: The three-layer ANN exhibited exceptional performance, achieving a remarkable accuracy of
97.24% and demonstrating efficient learning with a low loss value of 0.02.

2. Comprehensive Evaluation: Precision (97.24), recall (97.24), and F1 score metrics (97.24), along with ROC curve
analysis and the AUC score, provided a comprehensive evaluation of the model's ability to balance sensitivity and
specificity, revealing its robustness.

3. Robustness and Generalization: The ANN model demonstrated robustness across various scenarios within the synthetic
dataset, highlighting its consistency. Generalization tests indicated potential applicability to new and unseen data, fostering
optimism for real-world deployment.

4. Individual Feature Analysis: Age and smoking history emerged as crucial predictors, with visualizations offering insights
into the impact of each feature on the model's predictive accuracy.

5. Interpretability Enhancement: The application of interpretability techniques, including SHAP values and LIME,
enhanced the transparency of the ANN model's decision-making process, contributing to its trustworthiness.

6. Limitations and Ethical Considerations: Acknowledgment of the synthetic dataset's limitations and a transparent
discussion of ethical considerations underscored the importance of cautious interpretation and validation on authentic
clinical data.

Recommendations for Future Research:

1. Validation on Authentic Clinical Data: To further strengthen the reliability of findings, validating the ANN model on
authentic clinical data is recommended, providing insights into its performance in practical healthcare settings.

2. Integration of Additional Variables: Exploring the integration of additional clinical variables could enhance the model's
comprehensiveness and contribute to a more holistic understanding of cancer prediction.
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3. Hyperparameter Tuning: Investigating the impact of hyperparameter tuning on model performance could offer

opportunities for refinement and optimization.

4. Collaboration with Healthcare Professionals: Collaborating with healthcare professionals and incorporating domain
expertise can facilitate the development of models that align with the practical nuances of medical diagnosis.

Conclusion Statement:

In conclusion, this study signifies a significant step forward in the realm of cancer prediction, showcasing the potential of artificial
neural networks in leveraging diverse patient attributes for accurate and efficient predictions. While the synthetic dataset provides a
controlled environment for experimentation, validation on authentic clinical data is crucial before translating these findings into real-
world healthcare applications. The outcomes of this research contribute to the evolving landscape of cancer prediction models,
encouraging ongoing exploration and refinement in the pursuit of advancing healthcare through artificial intelligence.
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Figure 4: Training and Validation of the model

Details of cancer_prediction_dataset X

General

cancer_prediction_dataset

Learning cycles: 864 AutoSave cycies not sel,
Training error: 0.023573 Validating error: 0.028412
Validating results: 97.24% correct after rounding.

Grid Network
Input columns: 5 Input nodes connected; 5
Output columns: 1
Excluded columns: 0 Hidden layer 1 nodes: 5
Hidden layer 2 nodes: 0
Training example rows: 6753 Hidden layer 3 nodes: 0
Validating example rows: 1700
Querying example rows: 0 Output nodes: 1
Excluded example rows: 1547
Duplicated example rows: 0
Controls
Learning rate: 0.6000 Momentum: 0.8000
Validating 'correct’ target:  100.00%
Target error: 0.0100 No extras enabled.
Validating rules Missing data action
No columns have rules set, The median value is used,

¥ Show when a file is opened

History | Save Befresh

Figure 5: Overall parameters of the model

cancer_prediction_dataset 864 cycles. Targeterror 0.0100 Average training error 0.023573
The first 5 of 5 Inputs in descending order.

Column  Input Name Importance Relative Importance
1 e 63.0602
4 :ﬂorgy 37.4984
3 Fatigue 356199
0 Gender 253784
2 Smoking 19.9973

Figure 6: Feature Importance

______________________________________________________________________________________________________________|
www.ijeais.org/ijaer
50



International Journal of Academic Engineering Research (IJAER)
ISSN: 2643-9085
Vol. 7 Issue 11, November - 2023, Pages: 43-51

References
1. Abu Amuna, Y. M., et al. (2017). "Strategic Environmental Scanning: an Approach for Crises " ional Journal of ion Technology and Elecmcal Engineering 6(3): 28-34
2. Abu Amuna, Y. M., et al. (2017). "Understanding Critical Variables for Customer Relationship Management in Higher Education I nstitution from Employees Perspe Journal of Technology and Electrical Engineering 6(1): 10-16

3. Abu Nada, A. M., etal. (2020). "Age and Gender Prediction and Validation Through Single User Images Using CNN." International Journal of Academic Engineering Research (JAER) 4(8): 2124

4. Abu Nada, A. M., et al. (2020). "Arabic Text Summarization Using AraBERT Model Using Extractive Text Summarization Approach.” International Journal of Academic Information Systems Research (JAISR) 4(8): 6-9.

5. Abu Naser, S. S. (1993). A melhndology for expert systems testing and debugging, North Dakota State University, USA.

6. Abu Naser, S. . (1999). "Big O Notation for Measuring Expert Systems complexity.” Islamic University Journal Gaza 7(1): 57-70.

7. Abu Naser, S. S. (2006). "Intelligent tutoring system for teaching database to sophomore students in Gaza and its effect on their performance.” Information Technology Journal 5(5): 916-922.

8. Abu Naser, . S. (2008)."Developing an intlligent utoring system for students earning to program in C+-+.” Information Technology Journal 7(7): 1055-1060.

9. Abu Naser, S. S. and M. J. Al Shobaki (2016). The Impact of d Operations of C: Systems to Improve Performance (Practical Study on the employees of the company of Gaza Electricity Distribution). First Scientific Conference for Community
Development.

10. Abu Naser, S. S, etal. (2016). "Measuring knowledge management maturity at HE! to enhance performance-an empirical study at Al-Azhar University i Palestine." International Journal of Commerce and Management Research 2(5): 55-62.

11. Abu Naser, S. S., etal. (2017). "Trends of Palestinian Higher Educational Institutions in Gaza Strip as Learning O Journal of Digital Technology 1(1): 1-42.

12. AbuEloun, N. N. and S. S. Abu Naser (2017). "Mathematics intelligent tutoring system.” International Journal of Advanced Scientific Research 2(1): 11-16.

13. Abu-Naser, . S. (2008). "JEE-Tutor: An Intelligent Tutoring System for Java Expression Evaluation."” Information Technology Journal 7(3): 528-532.

14. Abu-Naser, S. S. (2009). “Evaluating the effectiveness of the CPP-Tutor, an Intelligent Tutoring System for students learning to program in C++." Journal of Applied Sciences Research 5(1): 109-114.

15. Abu-Naser, S. S. (2016). "ITSB: An Intelligent Tutoring System Authoring Tool.” Journal of Scientific and Engineering Research 3(5): 63-71.

16. Abu-Naser, S. S. and M. A. Al-Nakhal (2016). "A Ruled Based System for Ear Problem Diagnosis and Treatment.” World Wide Journal of Multidisciplinary Research and D 2(4): 25-31.

17. Abu-Naser, S. S. and M. J. Al Shobaki (2016). "Computerized Management Information Systems Resources and their Relationship to the Development of Performance in the Electricity Distribution Company in Gaza.” EUROPEAN ACADEMIC RESEARCH 6(8): 6969-7002.

18. Abu-Naser, S. S., etal. (2011). "An intelligent tutoring system for learning java objects.” International Journal of Artificial Intelligence & Applications (JAIA) 2(2): 86-77.

19. Abu-Nasser, B. S.and S. S. Abu Naser (2018). "Rule-Based System for Watermelon Diseases and Treatment." International Journal of Academic Information Systems Research (IJAISR) 2(7): 1-7.

20. Abu-Sager, M. M. and S. S. Abu-Naser (2019). “Developing an Expert System for Papaya Plant Disease Diagnosis.” International Journal of Academic Engineering Research (IJAER) 3(4): 14-21

21. Abu-Sager, M. M., et al. (2020). "Type of Grapefruit Classification Using Deep Learning." International Journal of Academic Information Systems Research (IJAISR) 4(1): 1-5.

22. Ahmed, A. A, etal. (2018). "The Impact of Information Technology Used on the Nature of Administrators Work at Al-Azhar University in Gaza." International Journal of Academic Information Systems Research (IJAISR) 2(6): 1-20.

23 Al Shobaki, M. J. and S. S. Abu Naser (2016). "Decision support systems and its role in developing the universities strategic management: Islamic university in Gaza as a case study.” International Journal of Advanced Research and Development 1(10): 33-47.

24. Al Shobaki, M. J. and S. S. Abu Naser (2016). “Performance and its to variables among users of computerized management information systems in Gaza electricity Distribution Company.” International Journal of Humanities and Social Science Research 2(10): 21-30.

25. Al Shobaki, M. J. and S. S. Abu Naser (2016). "The reality of modern methods applied in process of performance of employees in the in Gaza Strip.” Journal of Advanced Scientific Research 1(7): 14-23.

26. Al Shobaki, M. J., et al. (2016). "The impact of top management support for strategic planning on crisis management: Case study on UNRWA-Gaza Strip." International Journal of Academic Research and Development 1(10): 20-25,

27. Al Shobaki, M. J., et al. (2017). “Impact of Electronic Human Resources on the D of Electronic Services in the Universities.” Journal of and Systems 1(1): 1-19.

28. Al Shobaki, M. J., et al. (2017). “Learning Organizations and Their Role in Achieving Organizational Excellence in the Palestinian Umversmes International Journal of Digital Publication Technology 1(2): 40-85,
29. Al shobaki, M. J., etal. (2018). "The Level of Organizational Climate Prevailing In Palestinian Universitis from the Perspy Staff.” Journal of Academic Management Science Research (JAMSR) 2(5): 33-58.
30. Al Shobaki, M., et al. (2018). "Performance Reality of Administrative Staff in Palestinian Universities.” International Journal of Auademlc Information Systems Research (IJAISR) 2(4): 1-17

31. Alajrami, M. A. and S. S. Abu-Naser (2018). "Onion Rule Based System for Disorders Diagnosis and Treatment." International Journal of Academic Pedagogical Research (IJAPR) 2(8): 1-9.
32. Al-Bastami, B. G. and S. S. Abu Naser (2017). "Design and Development of an Intelligent Tutoring System for C# Language.” EUROPEAN ACADEMIC RESEARCH 6(10): 8795.
33. AlFerjany, A. A. M., etal. (2018). "The Relationship between Correcting Deviations in Measuring Performance and Achieving the Objectives of Control-The Islamic University as a Model." International Journal of Engineering and Information Systems (IJEAIS) 2(1): 74-89.
34. Alhabbash, M. 1., et al. (2016). "An Intelligent Tutoring System for Teaching Grammar English Tenses.” EUROPEAN ACADEMIC RESEARCH 6(9): 7743-7757.

35. Al-Habil, W. 1., etal. (2017). "The Impact of the Quality of Banking Services on Improving the Marketing Performance of Banks in Gaza Governorates from the Point of View of Their Employees.” International Journal of Engineering and Information Systems (EAIS) 1(7): 197-217
36. Almasri, A., et al. (2018). "The Organizational Structure and its Role in Applying the Information Technology Used In the Palestinian Universities-Comparative Study between Al-Azhar and the Islamic Universities.” International Journal of Academic and Applied Research (IJAAR) 2(6): 1-22.
37. Almasti, A, et al. (2019). “Intelligent Tutoring Systems Survey for the Period 2000-2018." International Journal of Academic Engineering Research (JAER) 3(5): 21-37.

38. Almurshidi, S. H. and S. S. Abu Naser (2017). "Design and Development of Diabetes Intelligent Tutoring System.” EUROPEAN ACADEMIC RESEARCH 6(9): 8117-8128.

39. Al-Nakhal, M. A. and S. S. Abu Naser (2017). "Adaptive Intelligent Tutoring System for learning Computer Theory.” EUROPEAN ACADEMIC RESEARCH 6(10): 8770-8782.

40. Alshawwa, I. A., et al. (2020). "Analyzing Types of Cherry Using Deep Learning." International Journal of Academic Engineering Research (IJAER) 4(1): 1-5.

41. Al-Shawwa, M. and S. S. Abu-Naser (2019). "Knowledge Based System for Apple Problems Using CLIPS." International Journal of Academic Engineering Research (IJAER) 3(3): 1-11.

42. Alzamily, J. Y. and S. S. Abu-Naser (2018). "A Cognitive System for Diagnosing Musa Acuminata Disorders." International Journal of Academic Information Systems Research (LJAISR) 2(8): 1-8

43. Anderson, J., et al. (2005). "Adaptation of Problem Presentation and Feedback in an Intelligent Mathematics Tutor." Information Technology Journal 5(5): 167-207.

44, Ashgar, B. A. M. and S. S. Abu-Naser (2019). "Identifying Images of Invasive Hydrangea Using Pre-Trained Deep Convolutional Neural Networks." International Journal of Academic Engineering Research (IJAER) 3(3): 28-36.

45, Barhoom, A. M. and S. S. Abu-Naser (2018). "Black Pepper Expert System." International Journal of Academic Information Systems Research (IJAISR) 2(8): 9-16.

46. Dahouk, A. W. and S. S. Abu-Naser (2018). "A Proposed Knowledge Based Systen for Deskiop PC Troubleshooting." International Journal of Academic Pedagogical Research (IJAPR) 2(6): 1-8.

47. Dheir, | and S. S. Abu-Naser (2019). "Knowledge Based System for Diagnosing Guava Problems.” Iternational Journal of Academic Information Systems Research (VAISR) 3(3): 9 15

48.EI Talla, S. A, etal. (2018). "Organizational Structure and its Relation to the Prevailing Pattern of Communication in Palestinian Universities." nal of Systems (IJEAIS) 2(5): 22-43.

49.EI Talla, S. A, etal. (2018). “The Nature of the Organizational Structure in the Palestinian Governmental Universities-Al-Adsa University as A Model." Imemauonal Journal of Acauemlc Multidisciplinary Research (IJAMR) 2(5): 15-31.

50. El-Mashharawi, H. Q., et al. (2020). "Grape Type Classification Using Deep Learning.” International Journal of Academic Engineering Research (IJAER) 3(12): 41-45.

51. Elqassas, R. and S. S. Abu-Naser (2018). "Expert System for the Diagnosis of Mango Diseases.” International Journal of Academic Engineering Research (1JAER) 2(8): 10-18.

52. Elsharif, A. A. and S. S. Abu-Naser (2019). "An Expert System for Diagnosing Sugarcane Diseases." International Journal of Academic Engineering Research (IJAER) 3(3): 19-27.

53. Elzamly, A, etal. (2015). "Classification of Software Risks with Discriminant Analysis Techniques in Software planning Development Process." International Journal of Advanced Science and Technology 81: 35-48.

54. Hilles, M. M. and S. S. Abu Naser (2017). "Knowledge-based Intelligent Tutoring System for Teaching Mongo Database.” EUROPEAN ACADEMIC RESEARCH 6(10): 8783-8794.

55. Kashkash, K., et al. (2005). "Expert system methodologies and applications-a decade review from 1995 to 2004 * Journal of Amﬁclal Imelllgence 1(2): 9-26.

56. Madi, S. A., et al. (2018). "The dominant pattern of leadership and Its Relation to the Extent of Staff Making in Palestinian Universities." International Journal of Academic Management Science Research (IJAMSR) 2(7): 20-43.
57. Madi, S. A., et al. (2018). "The Organizational Structure and its Impact on the Pattern of Leadership in Palesﬂnlan Universities." Inlematlonal Journal of Academic Management Science Research (IJAMSR) 2(6): 1-26.

58. Masri, N., etal. (2019). "Survey of Rule-Based Systems." International Journal of Academic Information Systems Research (IJAISR) 3(7): 1-23.

59. Mettleq, A. S. A. and S. S. Abu-Naser (2019). "A Rule Based System for the Diagnosis of Coffee Diseases." International Journal of Academic Information Systems Research (IJAISR) 3(3): 1-8.

60. Mettleq, A. S. A, et al. (2020). "Mango Classification Using Deep Learning." International Journal of Academic Engineering Research (JAER) 3(12): 22-29.

61. Musleh, M. M. and S. S. Abu-Naser (2018). "Rule Based System for Diagnosing and Treating Potatoes Problems.” International Journal of Academic Engineering Research (IJAER) 2(8): 1-9.

62. Musleh, M. M., etal. (2019). "Predicting Liver Patients using Artificial Neural Network." International Journal of Academic Information Systems Research (IJAISR) 3(10): 1-11.

63. Nasser, I. M. and S. S. Abu-Naser (2019). "Predicting Tumor Category Using Artificial Neural Networks." International Journal of Academic Health and Medical Research (IJAH MR) 3(2) 17

64. Nasser, |. M., etal. (2019). "Artificial Neural Network for Diagnose Autism Spectrum Disorder.” International Journal of Academic Information Systems Research (IJAISR) 3(2):
65. Nassr, M. S. and S. S. Abu Naser (2018). "Knowledge Based System for Diagnosing Pineapple Diseases." International Journal of Academic Pedagogical Research (JAPR) 2(7): 1271
66. Salama, A. A, etal. (2018). "The Role of Administrative Procedures and Regulations in Enhancing the Performance of The Educational Institutions-The Islamic University in Gaza is A Model." International Journal of Academic Multidisciplinary Research (JAMR) 2(2): 14-27.
67. Saleh, A, et al. (2020). Brain tumor classification using deep learning. 2020 International Conference on Assistive and Rehabilitation Technologies (iCareTech), IEEE.

68. Salman, F. M. and S. S. Abu-Naser (2019). "Expert System for Castor Di: nd Diagnosis.” Journal of and Systems (IEAIS) 3(3): 1-10.

69. Aarra, L., etal. (2023). "Streamlined Book Rating Prediction with Neural Networks."

70. Abdaljawad, R. Y., etal. (2023). Fraudulent Financial Transactions Detection Using Machine Learning. 2023 3rd International Conference on Emerging Smart Technologies and Applications (eSmarTA), IEEE.

71. Abumandil, M., et al. (2023). "The Moderating Effect of Social Media Usage on the Relationship between the Perceived Value of the Websites and Motivational Factors on Sustainable Travel Agents.”

72. Abu-Mehsen, D. O., et al. (2023). "Predicting Audit Risk Using Neural Networks: An In-depth Analysis.”

73. Abu-Naser, S. S. (2023). "Predicting Player Power In Fortnite Using Just Nueral Network."

74. Abu-Naser, S. S. And B. S. Abunasser (2023). "The Miracle Of Deep Learning In The Holy Quran." Journal Of Theoretical And Applied Information Technology 101(17).

75. Abunasser, B. S., et al. (2023). "Convolution Neural Network for Breast Cancer Detection and Classification Using Deep Learning." Asian Pacific journal of cancer prevention: APICP 24(2): 531.

76. Abunasser, B. S., Et Al. (2023). "Convolution Neural Network For Breast Cancer Detection And Classification-Final Results.” Journal Of Theoretical And Applied Information Technology 101(1): 315-329

77. Abunasser, B. S., et al. (2023). Literature review of breast cancer detection using machine learning algorithms. AIP Conference Proceedings, AIP Publishing

78. AbuSada, M. M., etal. (2023). “Google Stock Price Prediction Using Just Neural Network."

79. Alarayshi, A. M. and S. S. Abu-Naser (2023). "Artificial Neural Network for Global Smoking Trend."

80. Al-Azbaki, M. A, et al. (2023). “Classification of plant Species Using Neural Network."

81. Albadrasawi, S. J, et al. (2023). "Development and Evaluation of an Expert System for Diagnosing Kidney Diseases.”

82. Al-Baghdadi, . S. and S. S. Abu-Naser (2023). "Forecasting COVID-19 cases Using ANN."

83. Albanna, R. N., et al. (2023). "Knowledge-Based System for Diagnosing Colon Cancer."

84. Al-Borno, D. . and S. S. Abu-Naser (2023). “A Proposed Expert System for Vertigo Diseases Diagnosis."

85. Aldeeb, M. H. and S. S. Abu-Naser (2023). "Knowledge Based System for Breast Cancer Diagnosis."

86. Al-Gharabawi, F. W. and S. S. Abu-Naser (2023). "Machine Learning-Based Diabetes Prediction: Feature Analysis and Model Assessment.”

87. Alghoul, A. M. and S. S. Abu-Naser (2023). "Predictive Analysis of Lottery Outcomes Using Deep Learning and Time Series Analysis.

88. Al-Hayik, S. a.-D. Y. and S. S. Abu-Naser (2023). "Neural Network-Based Audit Risk Prediction: A Comprehensive Study."

89. Al-Hayik, U. H. S. and S. S. Abu-Naser (2023). "Chances of Survival in the Titanic using ANN."

90. Al-Hussein, A. S. A, etal. (2023). “Analyzing the Relationship between Smoking and Drinking Patterns Using Neural Networks: A Comprehensive Feature-Based Approach.”

91. Ali, A. A-R. K., etal. (2023). "Predictive Modeling of Smoke Potential Using Neural Networks and Environmental Data."

92. Al-Jalil, K. M. A. and S. S. Abu-Naser (2023). "Artificial Neural Network Heart Failure Prediction Using JNN."

93. Alkayyali, Z. K., et al. (2023). "A New Algorithm for Audio Files Augmentation.” Journal of Theoretical and Applied Information Technology 101(12).

94. Alkayyali, Z. K., et al. (2023). "A Systematic Literature Review of Deep and Machine Learning Algorithms in Cardiovascular Diseases Diagnosis." Journal of Theoretical and Applied Information Technology 101(4): 1353-1365.

95. Allouh, M. N.and S. S. Abu-Naser (2023). "Heart attack analysis & Prediction: A Neural Network Approach with Feature Analysis.”

96. Al-Madhoun, M. A. and . S. Abu-Naser (2023). “Neural Network-Based Water Quality Prediction."

97. Almzainy, M. M., et al. (2023). "Development and Evaluation of an Expert System for Diagnosing Tinnitus Disease.”

98. ALRAKHAWI, H. A., etal. (2023). “Intelligent Tutoring Systems in Education: A Systematic Review of Usage, Tools, Effects and Evaluation.” Journal of Theoretical and Applied Information Technology 101(4): 1205-1226,

99. Al-Rayes, M. R. and S. S. Abu-Naser (2023). "Smoke Detectors Using ANN."

100. Al-Sharif, A. M. H. and S. S. Abu-Naser (2023). "Predicting Heart Disease using Neural Networks."

101. Altarazi, R. E., et al. (2023). "A CLIPS-Based Expert System for Brain Tumor Diagnosis."

102. Altayeb, J. M., et al. (2023). "Mango Pests Identification Expert System."

103. Al-Zamily, J. Y. I, et al. (2023). A survey of cryptographic algorithms with deep learning. AIP Conference Proceedings, AIP Publishing.

104. Attia, M. W., etal. (2023). “Predicting Fire Alarms in Smoke Detection using Neural Networks."

105. Baraka, R. F. and S. S. Abu-Naser (2023). "Predicting Books’ Rating Using Just Neural Network."

106. Barhoom, A., et al. (2023). A survey of bone abnormalities detection using machine learning algorithms. AIP Conference Proceedings, AIP Publishing.

107. Dawoud, A. M. and S. S. Abu-Naser (2023). "Predicting Life Expectancy in Diverse Countries Using Neural Networks: Insights and Implications.”

108. Diab, R. A., etal. (2023). "Knowledge Management Processes and Their Role in Enhancing the Strategic Decision-Making Process-An Applied Study at Al-Azhar University-Gaza."

109. El Kahlout, F. and'S. S. Abu-Naser (2023). “Developing an Expert System to Computer Troubleshooting.”

110. Eleyan, H. A. R., etal. (2023). "An Expert System for Diagnosing West Nile virus Problem Using CLIPS."

111. Hadi, A. M. A. and S. S. Abu-Naser (2023). "Forecasting Stock Prices using Artificial Neural Network."

112, Hammad, M. S., et al. (2023). "A Proposed Expert System for Diagnosis of Migraine."

113. Harara, M. and S. S. Abu-Naser (2023). "Unlocking Literary Insights: Predicting Book Ratings with Neural Networks.”

114. Harazin, D. and S. S. Abu-Naser (2023). "Developing an Expert System to Warts and Verruca.”

115, Hasan, W., et al. (2023). “Artificial Neural Network for Predicting COVID 19 Using JNN."

116. Husien, A. M., et al. (2023). “Predicting Students' end-of-t Pert using ML Tech d Data."

117. Jamala, M. N. and S. S. Abu-Naser (2023). "Knowledge Based System for Diagnosing Lung Cancer Diagnosis and Treatment.”

118. Jarghon, A. and S. S. Abu-Naser (2023). “Predicting Kidney Stone Presence from Urine Analysis: A Neural Network Approach using JNN."

119. Mahmum, A. S., etal. (2023). "An Expert System for Diagnosing Whooping Cough Using CLIPS."

120. Mattar, M. A. and S. S. Abu-Naser (2023). "Spotify Status Dataset.”

121. Mattar, M. S. and S. S. Abu-Naser (2023). "Predicting COVID-19 Using JNN."

122. Meqdad, Y. M. and S. S. Abu-Naser (2023). “Predicting Carbon Dioxide Emissions in the Oil and Gas Industry.”

123. Murad, W. F. and S. S. Abu-Naser (2023). "An Expert System for Diagnosing Mouth Ulcer Disease Using CLIPS."

124. Qamar, S. Y. A,, et al. (2023). "Predicting the Number of Calories in a Dish Using Just Neural Network."

125. Qanoo, F. N., etal. (2023). "A CLIPS-Based Expert System for Heart Palpitations Diagnosis.”

126. Qaoud, A. N.and S. S. Abu-Naser (2023). “Developing an Expert System to Diagnose Malaria.”

127. Qarmout, H. K. and S. S. Abu-Naser (2023). “Alzheimer: A Neural Network Approach with Feature Analysis."

128. Saad, A. M. and S. S. Abu-Naser (2023). “Rice Classification using ANN."

129, Sabah, A. S., et al. (2023). "Comparative Analysis of the Performance of Popular Sorting Algorithms on Datasets of Different Sizes and Characteristics.”

130. Safiah, S. K. A.and S. S. Abu-Naser (2023). "Climate Change temperature Prediction Using Just Neural Network."

131. Sultan, A. B. A and S. S. Abu-Naser (2023). "Predictive Modeling of Breast Cancer Diagnosis Using Neural Networks: A Kaggle Dataset Analysis.”

132. Tantawi, J. and . S. Abu-Naser (2023). “Knowledge-Based System for the Diagnosis of Flatulence.”

133. Thabet, W. M., et al. (2023). “The Reality of Spreading the Culture of Entrepreneurship and Proposals for Activating It (An Applied Study on the University of Al-Azhar in Gaza)."

134. Wishah, N. D., et al. (2023). “Developing a Knowledge-Based System for Diagnosis and Treatment Recommendation of Neonatal Diseases Using CLIPS."

135. Younis, 1., etal. (2023). "Prediction Heart Attack using Artificial Neural Networks (ANN)."

136. Zaiter, A. S. A.and S. S. Abu-Naser (2023). "Web page phishing detection Using Neural Network."

137. Zarandah, Q. M., etal. (2023). "A Systematic Literature Review Of Machine and Deep Learning-Based Detection And Classification Methods for Diseases Related To the Respiratory System.” Journal of Theoretical and Applied Information Technology 101(4): 1273-1296.

138. Zarandah, Q. M., Et Al. (2023). "Spectrogram Flipping: A New Technique For Audio Augmentation.” Journal Of Theoretical And Applied Information Technology 101(11).

139. Taha, A. M., Et Al. (2023). “Investigating The Effects Of Data Augmentation Techniques On Brain Tumor Detection Accuracy." Journal Of Theoretical And Applied Information Technology 101(11),

140. Taha, A. M., etal. (2023). "A Systematic Literature Review of Deep and Machine Learning Algorithms in Brain Tumor and Meta-Analysis." Journal of Theoretical and Applied Information Technolo

www.ijeais.org/ijaer

51



