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Abstract: Diabetes mellitus is one of the most prevalent chronic diseases worldwide, requiring early detection and continuous 

monitoring to reduce the risk of severe health complications. Artificial Intelligence (AI)-based medical decision support systems 

have demonstrated significant potential in assisting healthcare professionals and improving accessibility to preliminary medical 

assessment. Expert systems, as knowledge-based AI applications, provide decision-making capabilities by representing expert 

knowledge through logical rules and inference mechanisms. This paper presents the design and implementation of an 

intelligent expert system for preliminary diabetes diagnosis using the CLIPS expert system shell. The proposed 

system utilizes a knowledge base containing diabetes-related symptoms and medical decision rules represented 

using IF–THEN production rules. The inference engine analyzes user-provided information, evaluates 

symptom combinations, and generates a possible diabetes assessment with recommendations. The system 

development process includes knowledge acquisition, knowledge representation, rule development, user 

interaction design, and system evaluation. The proposed system was tested using multiple hypothetical patient 

cases to evaluate its ability to produce consistent diagnostic recommendations. Experimental results indicate 

that the system successfully applies the predefined medical rules and provides rapid preliminary assessments. 

The developed expert system demonstrates the effectiveness of rule-based artificial intelligence approaches in 

supporting healthcare decision-making. Although the system is not intended to replace professional medical 

diagnosis, it can serve as an educational and preliminary screening tool. Future improvements may include 

integration with machine learning techniques, larger medical datasets, and advanced user interfaces. 
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1. INTRODUCTION 

Artificial Intelligence (AI) has become an essential technology in healthcare due to its ability to analyze information, support 

decision-making, and improve medical services. Among the earliest and most successful AI applications are expert systems, which 

simulate the reasoning processes of human specialists by using stored knowledge and inference mechanisms to solve domain-

specific problems. 

Medical diagnosis is a complex decision-making process that requires the analysis of multiple factors, including symptoms, patient 

history, and clinical observations. Traditional diagnosis depends heavily on healthcare professionals' experience and availability, 

which may create challenges in environments with limited medical resources. AI-based decision support systems can help 

overcome these challenges by providing rapid and consistent preliminary assessments. 

Diabetes mellitus is a chronic metabolic disorder characterized by elevated blood glucose levels caused by insufficient insulin 

production, reduced insulin effectiveness, or both. According to global health reports, diabetes continues to represent a major 

public health challenge due to its increasing prevalence and association with complications such as cardiovascular disease, kidney 

failure, and vision problems. 

Early identification of diabetes symptoms plays an important role in preventing disease progression. Common symptoms, 

including excessive thirst, frequent urination, unexplained weight changes, fatigue, and increased hunger, can provide important 

indicators for preliminary assessment. However, many individuals may ignore early symptoms or lack access to immediate 

medical consultation. 
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Expert systems provide a practical approach for developing intelligent diagnostic support tools. Unlike statistical models that 

require large datasets, rule-based expert systems can operate using explicit medical knowledge represented through logical rules. 

This makes them particularly useful in situations where expert knowledge is available but extensive training data may not exist. 

This research proposes the development of a CLIPS-based expert system for preliminary diabetes diagnosis. The system applies 

production rules and inference mechanisms to analyze user symptoms and generate possible diagnostic recommendations. The 

main contribution of this research is the design of a lightweight, explainable, and accessible AI system that demonstrates how 

knowledge-based reasoning can support healthcare decision-making. 

2. Objectives 

The objectives of this research are: 

2.1 Develop a Knowledge-Based Diabetes Diagnosis System 

To design and implement an expert system capable of analyzing diabetes-related symptoms and generating preliminary 

diagnostic recommendations using CLIPS. 

2.2 Represent Medical Knowledge Using Production Rules 

To transform diabetes diagnosis knowledge into IF–THEN rules that can be processed by an expert system inference 

engine. 

2.3 Evaluate the Performance of the Proposed System 

To test the system using different patient scenarios and assess its ability to provide consistent and accurate preliminary 

assessments. 

2.4 Provide an Explainable AI-Based Medical Support Tool 

To develop a transparent diagnostic system where decisions can be traced back to predefined medical rules. 

3. Problem Statement 

Diabetes diagnosis requires careful analysis of multiple symptoms and medical indicators. However, limited healthcare 

accessibility, shortage of medical specialists, and delays in consultation can prevent individuals from receiving early assessment. 

Although modern machine learning approaches have achieved promising results in medical diagnosis, they often require large 

datasets, complex training processes, and significant computational resources. In contrast, expert systems provide an alternative 

approach by using explicit medical knowledge and logical reasoning. 

The challenge addressed in this research is the development of an intelligent system capable of providing preliminary diabetes 

assessment using accessible AI techniques. The system must represent medical expertise effectively, analyze patient symptoms 

systematically, and generate consistent recommendations. 

Therefore, this research focuses on developing a CLIPS-based expert system that uses rule-based reasoning to support early 

diabetes symptom assessment. 

4. Literature Review 

Artificial Intelligence has played an increasingly important role in healthcare by enabling intelligent systems capable of assisting 

diagnosis, prediction, and clinical decision-making. Among the earliest AI applications in medicine were expert systems, which 

attempted to reproduce the reasoning process of human specialists through knowledge representation and rule-based inference. 
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One of the most influential medical expert systems was MYCIN, developed in the 1970s, which demonstrated the ability of rule-

based reasoning to support diagnosis and treatment recommendations for bacterial infections. MYCIN established the foundation 

for later healthcare expert systems by showing that medical knowledge could be represented as logical rules and processed through 

an inference engine. 

Following the success of early expert systems, numerous knowledge-based systems were developed for different medical domains, 

including cardiovascular disease, cancer diagnosis, infectious diseases, and diabetes management. These systems demonstrated 

several advantages, including consistency, rapid decision-making, and the ability to provide recommendations based on stored 

expert knowledge. 

Diabetes diagnosis has received significant attention in AI research due to the increasing global prevalence of the disease. Previous 

studies have explored various AI approaches, including machine learning classification models, neural networks, fuzzy logic 

systems, and expert systems. Machine learning techniques have achieved high predictive performance when trained on large 

medical datasets; however, their decision-making process is often difficult for healthcare professionals to interpret. 

In contrast, rule-based expert systems provide greater transparency because their decisions are generated from understandable IF–

THEN rules. This characteristic makes them valuable in healthcare applications where explainability and trust are essential. A 

physician or user can examine the reasoning path used by the system and understand how a specific recommendation was 

generated. 

The CLIPS (C Language Integrated Production System) expert system shell has been widely used for developing rule-based 

intelligent applications because of its efficient inference engine, flexible knowledge representation, and support for production 

rules. CLIPS allows developers to construct systems where domain knowledge is separated from the reasoning mechanism, 

making the system easier to maintain and expand. 

Recent research has also investigated hybrid approaches that combine expert systems with machine learning methods. Such 

approaches attempt to combine the interpretability of rule-based reasoning with the predictive capability of data-driven models. 

However, lightweight rule-based systems remain useful in situations where limited data availability, computational simplicity, and 

explainability are important requirements. 

This research contributes to this field by developing a CLIPS-based expert system specifically designed for preliminary diabetes 

symptom assessment. The proposed system focuses on creating an understandable and accessible AI-based decision-support tool 

that can assist users in recognizing potential diabetes indicators. 

5. Materials and Methods 

5.1 System Development Approach 

The proposed diabetes diagnosis expert system was developed using a knowledge-based artificial intelligence approach. The 

system consists of three main components: 

1. Knowledge Base  

2. Inference Engine  

3. User Interaction Interface  

The overall architecture enables the system to collect symptom information from users, apply medical reasoning rules, and 

generate a preliminary assessment. 

5.2 System Architecture 

The proposed system architecture is illustrated as follows: 
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Figure 1. Architecture of the proposed CLIPS-based diabetes diagnosis expert system. 

5.3 Knowledge Acquisition 

Knowledge acquisition represents the process of collecting and organizing medical information required for system development. 

The knowledge used in this research was obtained from: 

 Diabetes medical guidelines  

 Healthcare educational resources  

 Published medical references  

 Documented diabetes symptoms  

The collected knowledge focuses mainly on common symptoms associated with diabetes, including: 

 Excessive thirst  

 Frequent urination  

 Increased hunger  

 Fatigue  

 Unexplained weight loss  

 Blurred vision  

 Slow wound healing  

The acquired knowledge was analyzed and transformed into logical rules suitable for implementation in CLIPS. 
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5.4 Knowledge Representation Using CLIPS 

The proposed system uses production rules to represent medical knowledge. Each rule consists of: 

 IF condition: Represents patient symptoms or observations.  

 THEN conclusion: Represents the generated diagnostic recommendation.  

For example: 

Rule 1: 

IF 

    thirst = yes 

    AND urination = yes 

    AND fatigue = yes 

THEN 

    diagnosis = possible diabetes 

This rule represents a simplified reasoning process where the combination of multiple symptoms increases the possibility of 

diabetes. 

5.5 CLIPS Implementation 

The system was implemented using CLIPS production rules. 

Example CLIPS rule: 

(defrule diabetes-symptoms 

   (symptom thirst yes) 

   (symptom urination yes) 

   (symptom fatigue yes) 

=> 

   (printout t  

   "The system suggests possible diabetes symptoms." 

   crlf)) 

The CLIPS inference engine evaluates the available facts and activates the appropriate rules according to the matching conditions. 

The main advantages of using CLIPS include: 

 Efficient rule execution  

 Simple knowledge modification  

 Clear separation between knowledge and reasoning  

 Explainable decision-making  

5.6 User Interaction Process 

The system interacts with users through a question-answer process. 

The consultation procedure includes: 

1. The system asks the user about diabetes-related symptoms.  

2. User responses are converted into facts.  
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3. The inference engine evaluates the available rules.  

4. The system generates a possible diagnosis.  

5. The system provides recommendations.  

Example interaction: 

Question: 

Do you experience excessive thirst? 

 

User: 

Yes 

 

Question: 

Do you experience frequent urination? 

 

User: 

Yes 

 

Result: 

Possible diabetes symptoms detected. 

Medical consultation is recommended. 

6. System Evaluation 

6.1 Testing Methodology 

The developed system was evaluated using hypothetical patient scenarios designed to represent different symptom combinations. 

The purpose of testing was to evaluate: 

 Correct execution of rules  

 Consistency of diagnostic results  

 Ability to distinguish different symptom patterns  

6.2 Test Cases 

Case Symptoms Expected Result System Output 

Case 1 Thirst + frequent urination + fatigue Diabetes risk Possible Diabetes 

Case 2 No significant symptoms No diabetes indication Non-Diabetes 

Case 3 Thirst + weight loss + fatigue Diabetes risk Possible Diabetes 

Case 4 Minor unrelated symptoms No diabetes indication Non-Diabetes 

6.3 Evaluation Results 

The system successfully processed the test scenarios and generated decisions according to the predefined knowledge rules. 

The evaluation demonstrates that: 

 The inference engine correctly matched symptoms with diagnostic rules.  

 The system provided consistent recommendations.  

 The rule-based approach enabled transparent reasoning.  
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However, the system should be considered a preliminary screening tool rather than a replacement for professional medical 

diagnosis. Real clinical diagnosis requires laboratory testing and evaluation by qualified healthcare professionals. 

7. Discussion 

The developed expert system demonstrates the usefulness of knowledge-based artificial intelligence approaches in healthcare 

applications. Unlike black-box machine learning models, the proposed system provides transparent reasoning because each 

decision is generated from explicit medical rules. 

One of the main advantages of the system is its simplicity and accessibility. The CLIPS-based implementation requires limited 

computational resources and does not depend on large medical datasets. This makes it suitable for educational environments, 

preliminary screening applications, and healthcare support systems in resource-limited settings. 

Another important advantage is explainability. Users and healthcare professionals can understand the reasoning process behind 

each recommendation by examining the activated rules. This characteristic improves trust and supports the adoption of AI systems 

in medical environments. 

However, the current system has several limitations. The diagnosis depends on predefined rules and cannot automatically learn 

from new medical cases. Additionally, diabetes diagnosis requires clinical measurements such as blood glucose levels, which are 

not included in the current version. 

Future improvements should focus on integrating machine learning techniques, connecting the system with medical databases, and 

incorporating patient history and laboratory results to improve diagnostic accuracy. 

8. Conclusion 

This research presented the design and development of an intelligent expert system for preliminary diabetes diagnosis using the 

CLIPS expert system shell. The proposed system demonstrates how Artificial Intelligence and knowledge-based reasoning can be 

applied to support healthcare decision-making by analyzing patient symptoms and generating diagnostic recommendations based 

on predefined medical knowledge. 

The developed system utilizes a rule-based approach in which diabetes-related symptoms are represented as IF–THEN production 

rules. Through the CLIPS inference engine, the system evaluates user-provided information, identifies relevant symptom patterns, 

and produces a possible diabetes assessment. The evaluation using multiple test cases demonstrated that the system can 

successfully apply the implemented rules and provide consistent preliminary recommendations. 

One of the main advantages of the proposed expert system is its transparency and explainability. Unlike many data-driven AI 

models that operate as black boxes, the developed system allows users and healthcare professionals to understand the reasoning 

process behind each decision. Furthermore, the lightweight nature of the CLIPS platform makes the system suitable for 

educational purposes and preliminary health assessment applications, particularly in environments where access to advanced 

diagnostic technologies may be limited. 

Despite these advantages, the system has limitations. The current version relies on manually constructed medical rules and does 

not include automatic learning capabilities. Additionally, the system provides only preliminary symptom-based assessment and 

cannot replace professional medical diagnosis, laboratory examinations, or clinical evaluation. 

Future research will focus on enhancing the system by integrating machine learning and fuzzy reasoning techniques to improve 

adaptability and diagnostic accuracy. Additional improvements may include incorporating electronic health records, laboratory test 

results, larger medical knowledge bases, and developing a graphical or mobile-based interface to increase accessibility. The 

integration of hybrid AI approaches could further enhance the system’s ability to provide intelligent, reliable, and personalized 

healthcare decision support. 

Overall, this study demonstrates the potential of CLIPS-based expert systems as effective AI tools for supporting early diabetes 

awareness and assisting users in making informed decisions regarding healthcare consultation. 



International Journal of Academic Engineering Research (IJAER) 

ISSN: 2643-9085 

Vol. 10 Issue 7 July - 2026, Pages: 49-59 

www.ijeais.org/ijaer 

 56 

9. Future Work 

Although the proposed CLIPS-based expert system demonstrates the effectiveness of rule-based Artificial Intelligence for 

preliminary diabetes diagnosis, several improvements can be explored to enhance the system’s intelligence, accuracy, and practical 

applicability. 

9.1 Integration with Machine Learning Techniques 

Future work can focus on integrating machine learning algorithms with the existing rule-based expert system to create a hybrid 

intelligent diagnosis framework. Machine learning models can analyze large medical datasets, identify hidden patterns, and 

improve prediction accuracy beyond manually defined rules. Combining machine learning with CLIPS-based reasoning can 

provide both predictive capability and explainable decision-making. 

9.2 Expansion of the Medical Knowledge Base 

The current system focuses mainly on common diabetes symptoms. Future versions can expand the knowledge base by 

incorporating additional medical factors, including: 

 Patient age and demographic information  

 Family medical history  

 Lifestyle factors  

 Body Mass Index (BMI)  

 Blood glucose measurements  

 Blood pressure information  

 Laboratory test results  

A larger and more comprehensive knowledge base would allow the system to provide more accurate and personalized assessments. 

9.3 Integration with Electronic Health Records (EHRs) 

Future research can investigate connecting the expert system with electronic health record platforms. This integration would allow 

the system to automatically access patient information, analyze historical medical data, and provide more comprehensive decision 

support. 

The integration with EHR systems could improve healthcare workflow efficiency by assisting medical professionals with 

preliminary analysis before clinical consultation. 

9.4 Development of a Graphical and Mobile-Based Interface 

The current system can be improved by developing a user-friendly graphical interface or mobile application. A mobile-based 

implementation would increase accessibility and allow users to perform preliminary diabetes risk assessments anytime and 

anywhere. 

Future interfaces can include: 

 Interactive symptom questionnaires  

 Visualization of assessment results  

 Health monitoring dashboards  

 Personalized recommendations  

 Notifications for medical consultation when required  

9.5 Incorporation of Fuzzy Logic for Uncertain Medical Information 
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Medical symptoms are often associated with uncertainty and different levels of severity. Future versions of the system can 

integrate fuzzy logic techniques to handle uncertain information more effectively. 

For example, instead of representing symptoms as only present or absent, fuzzy reasoning can represent different degrees of 

severity, such as: 

 Mild fatigue  

 Moderate thirst  

 Severe frequent urination  

This approach can improve the flexibility of the reasoning process and produce more realistic diagnostic recommendations. 

9.6 Validation Using Real Clinical Data 

A major direction for future research is evaluating the system using real-world clinical datasets obtained from healthcare 

institutions. Large-scale testing would enable researchers to measure important performance indicators, including: 

 Accuracy  

 Precision  

 Recall  

 F1-score  

 Sensitivity  

 Specificity  

Comparison with existing machine learning-based diabetes prediction models would provide a more comprehensive evaluation of 

the proposed system. 

9.7 Explainable and Adaptive AI Enhancement 

Future developments can incorporate Explainable Artificial Intelligence (XAI) techniques to provide detailed explanations for 

generated recommendations. This would allow healthcare professionals and users to understand why a specific assessment was 

produced. 

Additionally, adaptive learning mechanisms can be introduced so that the system continuously improves its knowledge base based 

on newly collected cases and expert feedback. 

9.8 Multi-Disease Diagnosis Extension 

The current system is designed specifically for diabetes assessment. Future work can extend the framework into a broader medical 

expert system capable of diagnosing multiple diseases, such as: 

 Cardiovascular diseases  

 Hypertension  

 Kidney disorders  

 Respiratory diseases  

A multi-domain healthcare expert system would provide greater practical value and demonstrate the scalability of the proposed 

approach. 

Summary of Future Directions 
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Future research will focus on transforming the current rule-based diabetes expert system into a more advanced hybrid AI 

healthcare assistant by combining expert knowledge, machine learning, fuzzy reasoning, and real-time patient data analysis. These 

improvements can increase diagnostic reliability, adaptability, and usability while maintaining the transparency and explainability 

that characterize expert systems. 

  



International Journal of Academic Engineering Research (IJAER) 

ISSN: 2643-9085 

Vol. 10 Issue 7 July - 2026, Pages: 49-59 

www.ijeais.org/ijaer 

 59 

References 

1. Russell, S., Norvig, P. Artificial Intelligence: A Modern Approach. 

2. Giarratano, J. CLIPS User Guide. 

3. World Health Organization (WHO) Diabetes Guidelines. 

4. American Diabetes Association (ADA). 

5. Abu-Naser, Samy S, et al., “An expert system for shoulder problems using CLIPS”, World Wide Journal of Multidisciplinary Research and Development, vol. 2, no. 5, pp. 1-8, 2016. 

6. Salman, Fatima M, et al., “Expert System for COVID-19 Diagnosis”, International Journal of Academic Information Systems Research (IJAISR), vol. 4, no. 3, pp. 1-13, 2020. 
7. Abu-Naser, Samy S, et al., “Ear Diseases Diagnosis Expert System Using SL5 Object”, World Wide Journal of Multidisciplinary Research and Development, vol. 2, no. 4, pp. 41-47, 2016. 

8. Almadhoun, Husam R, et al., “An Expert System for Diagnosing Coronavirus (COVID-19) Using SL5”, International Journal of Academic Engineering Research (IJAER), vol. 4, no. 4, pp. 1-9, 2020. 

9. Abu-Naser, Samy S, et al., “A Ruled Based System for Ear Problem Diagnosis and Treatment”, World Wide Journal of Multidisciplinary Research and Development, vol. 2, no. 4, pp. 25-31, 2016. 

10. Abu-Naser, Samy S, et al., “An expert system for nausea and vomiting problems in infants and children”, International Journal of Medicine Research, vol. 1, no. 2, pp. 114-117, 2016. 

11. bu Naser, Samy, “An Agent Based Intelligent Tutoring System For Parameter Passing In Java Programming”, Journal of Theoretical & Applied Information Technology, vol. 4, no. 7, 2008. 

12. Abu-Naser, Samy Saleem, et al., “An Expert System For Diagnosing Eye Diseases Using CLIPS.”, Journal of Theoretical & Applied Information Technology, vol. 4, no. 10, 2008. 

13. Elhabil, Basel Y, et al., “An Expert System for Ankle Problems”, International Journal of Engineering and Information Systems (IJEAIS), vol. 5, no. 4, pp. 57-66, 2021. 

14. Elhabil, Basel Y, et al., “Expert System for Hib Problems”, International Journal of Academic Information Systems Research (IJAISR), vol. 5, no. 5, pp. 5-16, 2021. 

15. Abu-Naser, Samy S, “Sl5 Object: Simpler Level 5 Object Expert System Language”, International Journal of Soft Computing, Mathematics and Control (IJSCMC), vol. 4, no. 4, pp. 25-37, 2015. 

16. Samhan, Lamis F, et al., “Expert System for Knee Problems Diagnosis”, International Journal of Academic Information Systems Research (IJAISR), vol. 5, no. 4, pp. 59-66, 2021. 

17. Alkahlout, Mohammed A, et al., “Expert System Diagnosing Facial-Swelling Using CLIPS”, International Journal of Academic Information Systems Research (IJAISR), vol. 5, no. 5, pp. 29-36, 2021. 
18. Mansour, Aysha I, et al., “Expert system for the diagnosis of high blood pressure diseases”, International Journal of Academic Information Systems Research (IJAISR), vol. 5, no. 5, pp. 23-28, 2021. 

19. Alkahlout, Mohammed A, et al., “Knowledge Based System for Diagnosing Throat Problem CLIPS and Delphi languages”, International Journal of Academic Engineering Research (IJAER), vol. 5, no. 6, pp. 7-12, 2021. 

20. Alfarra, Amjad H, et al., “An Expert System for Neck Pain Diagnosis”, rnal of Academic Information Systems Research (IJAISR), vol. 5, no. 7, pp. 1-8, 2021. 

21. Aish, Mohammed A, et al., “Lower Back Pain Expert System Using CLIPS”, International Journal of Academic Information Systems Research (IJAISR), vol. 5, no. 5, pp. 57-67, 2021. 

22. Al-Masawabe, Marah M, et al., “Expert System for Short-term Abdominal Pain (Stomach Pain) Diagnosis and Treatment”, International Journal of Academic Information Systems Research (IJAISR), vol. 5, no. 5, pp. 37-56, 2021. 

23. Mansour, Aysha I, et al., “An Expert System for Diagnosing Cough Using SL5 Object”, International Journal of Academic Engineering Research (IJAER), vol. 5, no. 6, pp. 13-27, 2021. 

24. Abu-Jamie, Tanseem N, et al., “Diagnosing Cough Problem Expert System Using CLIPS”, International Journal of Academic Information Systems Research (IJAISR), vol. 5, no. 5, pp. 79-90, 2021. 

25. Alkahlout, Mohammed A, et al., “Throat Problems Expert System Using SL5 Object”, International Journal of Academic Information Systems Research (IJAISR), vol. 5, no. 5, pp. 68-78, 2021. 

26. Hamadaqa, Mohammed Hazem M, et al., “Hair Loss Diagnosis Expert System and Treatment Using CLIPS”, International Journal of Academic Engineering Research (IJAER), vol. 5, no. 5, pp. 37-42, 2021. 

27. Alsaqqa, Azmi H, et al., “Knowledge Based for Tooth Problems”, International Journal of Academic Information Systems Research (IJAISR), vol. 5, no. 5, 2021. 

28. Abu-Naser, Samy Salim, et al., “A proposed Expert System for Foot Diseases Diagnosis”, American Journal of Innovative Research and Applied Sciences, vol. 2, no. 4, pp. 155-168, 2016. 

29. Abu-Naser, Samy S., et al., “Male Infertility Expert system Diagnoses and Treatment”, American Journal of Innovative Research and Applied Sciences, vol. 2, no. 4, 2016. 
30. Radwan, Hanan IA, et al., “A Proposed Expert System for Passion Fruit Diseases”, International Journal of Academic Engineering Research (IJAER), vol. 6, no. 5, pp. 24-33, 2022. 

31. Sababa, Raed Z, et al., “A Proposed Expert System for Strawberry Diseases Diagnosis”, International Journal of Engineering and Information Systems (IJEAIS), vol. 6, no. 5, pp. 52-66, 2022. 

32. Al-Qadi, Mohanad H, et al., “Developing an Expert System to Diagnose Tomato Diseases”, International Journal of Academic Engineering Research (IJAER), vol. 6, no. 5, pp. 34-40, 2022. 

33. AlQatrawi, Mohammed JA, et al., “Rule Based System for Diagnosing Lablab Problems”, International Journal of Academic and Applied Research (IJAAR), vol. 6, no. 5, pp. 249-256, 2022. 

34. El-Habibi, Mohammed F, et al., “A Proposed Expert System for Obstetrics & Gynecology Diseases Diagnosis”, International Journal of Academic Multidisciplinary Research (IJAMR), vol. 6, no. 5, pp. 305-321, 2022. 

35. Abu-Naser, Samy S, et al., “Lower Back Pain Expert System Diagnosis and Treatment”, Journal of Multidisciplinary Engineering Science Studies (JMESS), vol. 2, no. 4, pp. 441-446, 2016. 

36. Megdad, Mosa MM, et al., “Mint Expert System Diagnosis and Treatment”, International Journal of Academic Information Systems Research (IJAISR), vol. 6, no. 5, pp. 22-28, 2022. 

37. Al-Ghoul, Mustafa MK, et al., “Knowledge Based System for Diagnosing Custard Apple Diseases and Treatment”, International Journal of Academic Engineering Research (IJAER), vol. 6, no. 5, pp. 41-45, 2022. 

38. LAfi, Ola IA, et al., “A Proposed Expert System for Broccoli Diseases Diagnosis”, International Journal of Engineering and Information Systems (IJEAIS), vol. 6, no. 5, pp. 43-51, 2022. 

39. El-Hamarnah, Hadeel A, et al., “Proposed Expert System for Pear Fruit Diseases”, International Journal of Academic and Applied Research (IJAAR), vol. 6, no. 5, pp. 237-248, 2022. 

40. Abueleiwa, Mohammed HS, et al., “Rule Based System for Diagnosing Bean Diseases and Treatment”, International Journal of Engineering and Information Systems (IJEAIS), vol. 6, no. 5, pp. 67-74, 2022. 
41. Al-Saloul, Nora JH, et al., “A Knowledge Based System for Cucumber Diseases Diagnosis”, International Journal of Academic Information Systems Research (IJAISR), vol. 6, no. 5, pp. 29-45, 2022. 

42. Elhabil, Basel Y, et al., “An Expert System for Tooth Problems”, International Journal of Academic Information Systems Research (IJAISR), vol. 5, no. 4, 2021. 

43. Okasha, Sami M, et al., “A knowledge Based System for Diagnosing Persimmon Diseases”, International Journal of Academic and Applied Research (IJAAR), vol. 6, no. 6, pp. 53-60, 2022. 

44. Harara, Fadi ES, et al., “Figs Knowledge Based System Disease Diagnosis and Treatment”, International Journal of Academic Engineering Research (IJAER), vol. 6, no. 5, pp. 41-45, 2022. 

45. Aslem, YI, et al., “CLIPS-Expert System to Predict Coriander Diseases”, International Journal of Engineering and Information Systems (IJEAIS), vol. 6, no. 6, pp. 89-95, 2022. 

46. Abu-Naser, Samy S., et al., “An Expert System for Mouth Problems in Infants and Children”, Journal of Multidisciplinary Engineering Science Studies (JMESS), vol. 2, no. 4, pp. 468-476, 2016. 

47. Abu-Naser, Samy S, et al., “A Knowledge Based System for Neck Pain Diagnosis”, World Wide Journal of Multidisciplinary Research and Development (WWJMRD), vol. 2, no. 4, pp. 12-18, 2016. 

48. Abu-Naser, Samy S, et al., “A proposed rule based system for breasts cancer diagnosis”, World Wide Journal of Multidisciplinary Research and Development, vol. 2, no. 5, pp. 27-33, 2016. 

49. Abu-Naser, Samy S., et al., “Photo Copier Maintenance Knowledge Based System V. 01 Using SL5 Object Language”, International Journal of Engineering and Information Systems (IJEAIS), vol. 1, no. 4, pp. 116-124, 2017. 

50. Hammad, Malak S, et al., “A Proposed Expert System for Diagnosis of Migraine”, International Journal of Academic Engineering Research (IJAER), vol. 7, no. 6, pp. 1-8, 2023. 

51. Abu Naser, Samy S, “Big O Notation for Measuring Expert Systems complexity”, Islamic University Journal Gaza, vol. 7, no. 1, pp. 57-70, 1999. 

52. Qanoo, Fadi N, et al., “A CLIPS-Based Expert System for Heart Palpitations Diagnosis”, International Journal of Academic Information Systems Research (IJAISR), vol. 7, no. 6, pp. 10-15, 2023. 
53. Altarazi, Raja E, et al., “A CLIPS-Based Expert System for Brain Tumor Diagnosis”, International Journal of Academic Engineering Research (IJAER), vol. 7, no. 6, pp. 9-15, 2023. 

54. Al-Borno, Dina F, et al., “A Proposed Expert System for Vertigo Diseases Diagnosis”, International Journal of Academic Information Systems Research (IJAISR), vol. 7, no. 6, pp. 1-9, 2023. 

55. Murad, Walid F, et al., “An Expert System for Diagnosing Mouth Ulcer Disease Using CLIPS”, International Journal of Academic Engineering Research (IJAER), vol. 7, no. 6, pp. 30-37, 2023. 

56. Eleyan, Husam Abd Rahim, et al., “An Expert System for Diagnosing West Nile virus Problem Using CLIPS”, International Journal of Academic Information Systems Research (IJAISR), vol. 7, no. 6, pp. 27-37, 2023. 

57. Mahmum, Abedeleilah S, et al., “An Expert System for Diagnosing Whooping Cough Using CLIPS”, International Journal of Engineering and Information Systems (IJEAIS), vol. 7, no. 6, pp. 1-8, 2023. 

58. Altayeb, Jehad M, et al., “Mango Pests Identification Expert System”, International Journal of Engineering and Information Systems (IJEAIS), vol. 7, no. 6, pp. 17-26, 2023. 

59. Albadrasawi, Shahd J, et al., “Development and Evaluation of an Expert System for Diagnosing Kidney Diseases”, International Journal of Academic Engineering Research (IJAER), vol. 7, no. 6, pp. 16-22, 2023. 

60. El Kahlout, Faten, et al., “Developing an Expert System to Computer Troubleshooting”, International Journal of Academic Information Systems Research (IJAISR), vol. 7, no. 6, pp. 16-26, 2023. 

61. Jamala, Mohammed N, et al., “Knowledge Based System for Diagnosing Lung Cancer Diagnosis and Treatment”, International Journal of Academic Information Systems Research (IJAISR), vol. 7, no. 6, pp. 38-45, 2023. 

62. Qaoud, Alaa NN, et al., “Developing an Expert System to Diagnose Malaria”, International Journal of Academic Information Systems Research (IJAISR), vol. 7, no. 6, pp. 9-18, 2023. 

63. Harazin, Dalia, et al., “Developing an Expert System to Warts and Verruca”, International Journal of Engineering and Information Systems (IJEAIS), vol. 7, no. 6, pp. 37-45, 2023. 
64. Wishah, Nida D, et al., “Developing a Knowledge-Based System for Diagnosis and Treatment Recommendation of Neonatal Diseases Using CLIPS”, International Journal of Academic Engineering Research (IJAER), vol. 7, no. 6, pp. 38-50, 

2023. 

65. Tantawi, Jihad, et al., “Knowledge-Based System for the Diagnosis of Flatulence”, International Journal of Academic Engineering Research (IJAER), vol. 7, no. 6, pp. 23-29, 2023. 

66. Almzainy, Mohammed M, et al., “Development and Evaluation of an Expert System for Diagnosing Tinnitus Disease”, International Journal of Academic Information Systems Research (IJAISR), vol. 7, no. 6, pp. 46-52, 2023. 

67. Aldeeb, Mohammed H, et al., “Breast Cancer Knowledge Based System”, International Journal of Engineering and Information Systems (IJEAIS), vol. 7, no. 6, pp. 46-51, 2023. 

68. Albanna, Rawan N, et al., “Knowledge-Based System for Diagnosing Colon Cancer”, International Journal of Engineering and Information Systems (IJEAIS), vol. 7, no. 6, pp. 27-36, 2023. 

69. Aldeeb, Mohammed H, et al., “Knowledge Based System for Breast Cancer Diagnosis”, International Journal of Engineering and Information Systems (IJEAIS), vol. 7, no. 6, pp. 46-51, 2023. 

70. Albanna, Rawan NA, et al., “Colon Cancer Knowledge-Based System”, International Journal of Engineering and Information Systems (IJEAIS), vol. 7, no. 6, pp. 27-36, 2023. 

71. Taha, Ashraf MH, et al., “Multi-modal MRI-based classification of brain tumors. A comprehensive analysis of 17 distinct classes”, pp. 39-50, 2023. 

72. Abu-Naser, Samy S, et al., “Expert system urination problems diagnosis”, World Wide Journal of Multidisciplinary Research and Development, vol. 2, no. 5, pp. 9-19, 2016. 

73. Altarazi, Altarazi, et al., “Image-Based Nuts Detection Using Deep Learning”, International Journal of Academic Information Systems Research (IJAISR), vol. 9, no. 1, pp. 28-34, 2025. 

74. Dwimah, Amal, et al., “Image-Based Strawberry Leaves Classification Using Deep Convolutional Neural Networks”, 2025. 
75. AbuEl-Reesh, Jihan Y., et al., “An Expert System For Diagnosing Shortness Of Breath In Infants And Children”, International Journal of Engineering & Information Systems  (IJEAIS), vol. 1, no. 4, pp. 102-115, 2017. 

76. ALJerjaw, Nesreen SIA, et al., “Image-Based Tomato Leaves Diseases Detection Using Deep Learning”, 2025. 

77. Qunoo, Mohammed Mostafa, et al., “A proposed accurate system for diagnosing low vision”, International Journal of Engineering and Information Systems (IJEAIS), vol. 9, no. 6, pp. 23-32, 2025. 

78. Mettleq, Malak Soliman Abu, et al., “Expert System for the Diagnosis of coffee Diseases”, International Journal of Engineering and Information Systems  (IJEAIS), vol. 9, no. 6, pp. 1-12, 2025. 

79. AlDammagh, Alaa K, et al., “Natural Language Processing in Modern Knowledge-Based Systems”, International Journal of Academic Engineering Research (IJAER), vol. 9, no. 8, pp. 74-79, 2025. 

80. Alhaj, Ala'a, et al., “Teeth Problem Diagnosis Expert System”, International Journal of Academic Engineering Research (IJAER), vol. 9, no. 8, pp. 63-73, 2025. 

81. Ashour, Wesam H, et al., “Design and Development of a Clinical Diagnosis Expert System”, International Journal of Academic Engineering Research (IJAER), vol. 9, no. 8, pp. 154-158, 2025. 

82. Altallaa, Sahar E, et al., “From Rules to Reasoning: Impact of NLP on Knowledge-Based Systems”, International Journal of Academic Engineering Research (IJAER), vol. 9, no. 8, pp. 148-153, 2025. 

83. Mohaisen, Basel Midhat, et al., “Expert System Design and Implementation for Medical Diagnostic Applications”, International Journal of Academic Engineering Research (IJAER), vol. 9, no. 8, pp. 85-94, 2025. 

84. Kwaik, Hiba Basem Ali Abu, et al., “Design and Development of a Knowledge-Based System for Medical Diagnosis”, International Journal of Academic Engineering Research (IJAER), vol. 9, no. 8, pp. 111-115, 2025. 

85. Al-Aydi, Beesan Mohammed, et al., “Integrating NLP Techniques for Smarter Modern Knowledge-Based Systems”, International Journal of Academic Engineering Research (IJAER), vol. 9, no. 8, pp. 95-99, 2025. 
86. ALJerjawi, Nesreen Samer, et al., “A Rule Based System for Diagnosing Hypertension Problems”, International Journal of Academic Engineering Research (IJAER), vol. 9, no. 8, pp. 129-147, 2025. 

87. Alqedra, Heba IA, et al., “Knowledge Based System for Diagnosis Tomato Diseases”, International Journal of Academic Engineering Research (IJAER), vol. 9, no. 8, pp. 100-110, 2025. 

88. Ihlayyel, Mazen S, et al., “Design and Evaluation of a Fuzzy Expert System for Early Detection of Breast Cancer”, International Journal of Academic Engineering Research (IJAER), vol. 9, no. 8, pp. 116-120, 2025. 

89. Abu-Naser, Samy S, et al., “Detecting Health Problems Related to Addiction of Video Game Playing Using an Expert System”, World Wide Journal of Multidisciplinary Research and Development, vol. 2, no. 9, pp. 7-12, 2016. 

90. Al-Afifi, Yousef Ahmed, et al., “Cloud-Based Deployment of Knowledge-Based Systems: Architecture and Case Study”, International Journal of Academic Engineering Research (IJAER), vol. 9, no. 8, pp. 159-165, 2025. 

91. Quffa, Abdallah, et al., “A Rule-Based Expert System for Cybersecurity Threat Detection: Evolution, Applications, and the Hybrid AI Paradigm”, International Journal of Academic Engineering Research (IJAER), vol. 9, no. 8, pp. 44-48, 2025. 

92. Aljerjawi, Nesreen S, et al., “AI-Based Sorting Strategies for Automation in Logistics and Supply Chains”, International Journal of Academic Information Systems Research (IJAISR), vol. 9, no. 8, pp. 94-98, 2025. 

93. Qaoud, Alaa N, et al., “Deep Learning-Based Skin Cancer Classification and Localization: A Comprehensive Approach for Accurate Diagnosis and Localization of Skin Cancers”, pp. 169-181, 2025. 

94. Salman, Fatima M, et al., “An Interpretable Clinical Expert System for Heart Disease Diagnosis via Decision Tree-Derived Rules”, International Journal of Academic Information Systems Research (IJAISR), vol. 10, no. 2, pp. 1-12, 2026. 

95. Musabeh, Taif Jamal Abu, et al., “Image-Based Eye Classification Using Deep Learning”, International Journal of Academic Information Systems Research (IJAISR), vol. 10, no. 2, pp. 66-77, 2026. 

96. Quffa, Abdallah, et al., “A Rule-Based Expert System for Cybersecurity Threat Detection: Evolution”, Applications, and the Hybrid AI Paradigm, vol. 10, 2025. 
97. Abu-Naser, Samy S, et al., “Knowledge-based systems that determine the appropriate students major: In the faculty of engineering and information technology”, World Wide Journal of Multidisciplinary Research and Development, vol. 2, no. 

10, pp. 26-34, 2016. 

98. 34, 2016. 

99. Alamawi, Wadee W, et al., “Rule Based System for Diagnosing Wireless Connection Problems Using SL5 Object”, International Journal of Information Technology and Electrical Engineering, vol. 5, no. 6, pp. 26-33, 2016. 

100. Akkila, Alaa N, et al., “Proposed Expert System for Calculating Inheritance in Islam”, World Wide Journal of Multidisciplinary Research and Development, vol. 2, no. 9, pp. 38-48, 2016. 

 

 


