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Abstract: Disease diagnosis is the identification of an health issue, disease, disorder, or other condition 

that a person may have. Disease diagnoses could be sometimes very easy tasks, while others may be a bit 

trickier. There are large data sets available; however, there is a limitation of tools that can accurately 

deter- mine the patterns and make predictions. The traditional methods which are used to diagnose a 

disease are manual and error- prone. Usage of Artificial Intelligence (AI) predictive techniques enables 

auto diagnosis and reduces detection errors compared to exclusive human expertise. In this paper, we 

have reviewed the current literature for the last 10 years, from January 2009 to December 2019. The 

study considered eight most frequently used databases, in which a total of 105 articles were found. A 

detailed analysis of those articles was conducted in order to classify most used AI techniques for medical 

diagnostic systems. We further discuss various diseases along with corresponding techniques of AI, 

including Fuzzy Logic, Machine Learning, and Deep Learning. This research paper aims to reveal some 

important insights into current and previous different AI techniques in the medical field used in today’s 

medical research, particularly in heart disease prediction, brain disease, prostate, liver disease, and 

kidney disease. Finally, the paper also provides some avenues for future research on AI-based 

diagnostics systems based on a set of open problems and challenges. 

 

Keywords: Clinical reasoning, Medical AI, Explainable AI, Large language models, Mechanistic 
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I. INTRODUCTION 

In the field of healthcare, the study of disease diagnosis plays a vital role. Any cause or circumstances that lead to pain, 

illness, dysfunction, or eventually, a human being’s death is called a disease. Diseases may affect a person physically 

and mentally, and it considerably manipulates the living style of the affected person. The causal study of disease is 

called the pathological process [1]. A disease is made by signs or symptoms that are interpreted by clinical experts [2]. 

Diagnosis has been defined as the method of identifying a disease from its signs and symptoms to conclude its 

pathology [3]. Diagnosis can also be defined as the method of figuring out which disease is based on an individual’s 

symptoms and signs , as shown in Fig. 1. The data gathered from medical history physical examination of the individual 

having medical pathology constitutes the knowledge required for diagnosis [4]. Often, at least one diagnostic procedure, 

such as medical tests, is done during this procedure. To form an honest diag- nosis, a medical doctor will perform a 

process that involves several steps, allowing them to collect the maximum amount of information as possible [5]. 

Diagnosis of diseases is the most challenging process at the same time, a very pivotal phenomenon for a medical care 

professional as before reaching the conclusion [6]. The diagnostic process could be very tiresome and complex. To 

minimize the uncertainty in medical diagnosis health, the care experts collect empirical data to ascertain a patient’s 

disease. The patient’s correct treatment may be adjourned or missed with serious health issues due to making fault in 

the diagnosis process [7]. Unfortunately, all doctors don’t have expert knowledge in each domain of the medical field. 

Hence, there was a need of automatic diagnostic system that provides benefits from both human knowledge and 

accuracy of the machine A suitable decision support system is needed to achieve accurate results from the diagnosis 

process with reduced costs [8]. Classification of diseases depending upon various parameters is a complex task for 
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human experts but AI would help to detect and handle such kinds of cases [9]. Currently, various AI techniques have 

been used in the field of medicine to accurately diagnosis sicknesses. AI is an integral part of computer science by 

which computers become more intelligent [10]. The vital need for any intelligent system is  

learning. There are various techniques in AI that are based on Learning like deep learning, machine learning, etc [11]. 

Some specific AI methods that are significant in the medical field named as a Rule-based intelligent system, provides a 

set of if-then rules in healthcare, which act as a decision support system. Gradually, intelligent systems are being 

replaced in the medical field by AI-based automatic techniques where human intervention is very less [12]. The neural 

network or artificial neural network (ANN) is a large collection of neural units designed based on biological neurons 

connected in the brain [13]. It is a simulation of the human brain and works exactly like it. Each neural unit is linked 

with many other neurons approximately similar to the bipartite graph . These kinds of systems learn and are trained 

automatically [14]. 

 

II. LITERATURE REVIEW / BACKGROUND 

• Machine Learning in Medical Diagnosis: 

Machine learning (ML) algorithms such as Decision Trees, Support Vector Machines (SVM), and Random Forests are 

widely applied for disease prediction. Re- searchers have used ML to classify diseases like diabetes, heart disease, and 

cancer with high accuracy[15]. Studies show that training models on large datasets helps the system learn complex 

patterns between symptoms and diagnoses [16].For instance, the UCI medical dataset has been used to train models for 

breast cancer detection 

 

• Deep Learning for Image-Based Diagnosis: 

Deep learning techniques, particularly Convolutional Neural Networks (CNNs), have revolutionized image- based 

diagnosis in radiology and pathology [17]. Studies by researchers at Stanford and MIT have demonstrated that CNNs 

can detect skin cancer and pneumonia from medical images with accuracy comparable to expert doc- tors [18]. 

 

• Natural Language Processing (NLP) in Medical Re- ports: 

NLP techniques help analyze unstructured clinical data, such as doctors’ notes and medical histories [19]. Recent 

studies show that NLP models can identify key medical terms, symptoms, and diagnoses from patient reports. For 

example, AI systems can automatically extract disease names, medications, and outcomes from electronic health 

records (EHRs) [20]. 

 

• Explainable AI and Ethical Considerationsx: Explain- able AI and Ethical Considerations 

Recent literature emphasizes the importance of explain- able AI (XAI) to make medical decisions transparent and 

trustworthy [21]. Studies highlight that black-box models can raise ethical issues, as doctors may not understand how 

the AI reaches a diagnosis [22]. Researchers are developing interpretable AI systems that provide reasons for their 

predictions. 

• AI in Predictive and Preventive Healthcare: AI in Predictive and Preventive Healthcare Recent studies show that AI 

not only diagnoses existing diseases but also predicts future health risks [23]. Predictive models use patient data such as 

genetics, lifestyle, and medical his- tory to forecast conditions like heart attacks or diabetes before symptoms appear 

[24]. 

 

III. RELEATED WORK 

In this section we discuss current applied AI techniques which are used for disease diagnostic process, relevant survey 

articles on diagnostic process and our contribution in regards to the existing work [25]. Authors carried out a survey on 

automated surveillance techniques for healthcare- associated infections. In this review, authors have described how 

automatic surveillance systems based on machine learning algorithms bring enhanced performance and reliability com- 

pared to manual surveillance methods [26]. Another finding of this review is that the use of regression models can 

improve the efficiency and sensitivity of surveillance programs [27]. There are some challenges that need to be 
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addressed in the near future such as post discharge surveillance, case-mix adjustment, quantification of device 

utilization [28]. BRON- CHIOLITIS is a lung infection that is commonly seen in younger children and infants Luo et al 

reviewed this disease along with respiratory syncytial virus (RSV), an infection that can be a root cause of bronchiolitis 

[29]. The systematic review provides some insights into predictive modeling and also reported how machine learning 

can use to overcome limitations of predictive modeling [30]. SEPSIS is a life- threatening condition that occurs due to 

your body’s response to infection, which causes inflammation that result in multiple organ failures at the same time. 

The Author al [31] performed a systematic review to investigate the current trends in sepsis detection in hospitals [32]. 

Authors have investigated various sepsis detection scoring systems and screening tools along with their pros and cons 

in general hospital wards. Finally, they observed biomarkers and electronic health records can have a huge effect in 

predicting sepsis [33]. One more study on sepsis was performed by The authors in paper [34] . They reported some 

drawbacks in routine blood culture testing for sepsis detection [35]. To analyzed suitable automatic sepsis detection, 

methods that they investigated seven molecular technologies that utilize blood samples [36]. In this study, they have 

discussed the various present and future trends. In addition, they have also analyzed the impact of machine learning 

algorithms with electronic medical records in sepsis detection [37]. They conclude that by merging various technologies 

can improve the detection process and minimize the risk of using the wrong antibiotic [38]. 

To the best of the knowledge, this is the first attempt that provide a comprehensive survey for disease prediction using 

the techniques of fuzzy logics, machine learning and deep learning [39]. In addition, contrary to existing survey articles 

available in the literature, this work has focused on a particular range of sicknesses including heart disease, brain 

disease, prostate, liver disease and kidney disease [40].  

 

IV. FUZZY LOGIC AND DISEASE DIAGNOSIS 

Fuzzy logic provides dynamic methods that deal with difficult problems [41]. Fuzzy logic is assumed a solid tool for 

decision-making systems, such as expert systems or Pattern classification systems [42]. Fuzzy logic plays a vital role in 

the medical evaluation as it provides an exact examination report [43]. These sorts of frameworks provide an instant 

and straightforward strategy for clinical assessment. They are also useful where an expert or clinical specialist is absent 

[44]. These frameworks give an outcome depending on the knowledgebase incorporated within or from specialists or 

experts in the field various clinical diagnoses systems created depend on the fuzzy set model and applied in the medical 

field [45]. The word fuzzy refers to things that are ambiguous [46]. Sometimes we face a circumstance when we are 

uncertain about whether the state is valid or invalid, wherein fuzzy logic provides reasoning for such conditions as 

depicted in Fig. 2. It is a rule-based method [47]. Fuzzy Rule-Based System (FRBS) is a frequently used technique in 

healthcare that drives from Fuzzy Inference Systems (FIS). FRBS applies IF-THEN rules for information portrayal 

[48]. Besides this, clustering and classifying techniques are also used in the medical domain. Also, FIS and FDSS are 

determined as the most common techniques in the area of medicine [49]. The main feature of fuzzy logic is that it can 

alleviate the inaccuracies and uncertainties of any situation [50]. There is no logic for the absolute valid and absolute 

invalid value, but partially true and partially false intermediate value exists in a fuzzy logic system [51]. Let’s take the 

following example to show how fuzzy logic works [52]. 

In the past few years, Fuzzy logic is consistently gaining popularity in diagnosing disease based on different parameters 

[53]. For instance, coronary illness is a sort of malady caused due to a damage or blockage of veins in the heart, thus 

influencing less oxygen supply to heart organs [54]. Common heart diseases are heart failure, artery blockage, heart 

attack, stroke, etc [55]. Fuzzy logic is continually developing to distinguish heart patients all through the world with the 

assistance of growing new AI techniques. Many articles have been published to detect coronary disease by utilizing 

Fuzzy logic [56]. Sari and Gupta discussed coronary disease detection using a neuron-fuzzy integrated system and their 

results reached a similar level of doctor’s opinion in case of high/low cardiac risk [57]. Junior et al presented a 

cardiovascu- lar arrhythmia grouping framework utilizing fuzzy classifiers to recognize the particular point of the 

electroencephalogram utilizing network fuzzy Rules [58]. In their system, the total time of ECG signal processing is 

reduced by a sequence of samples, without any essential loss [59]. The ECG signals are imposed into the framework 

that implements cleaning, and afterward utilizes a clustering algorithm “Gustafson–Kassel fuzzy” for the signal 

classification and correlation. Their study suggested that common heart diseases like myocardial infarct, arterial 
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coronaria and angina diseases could easily be detected by their system. According to the obtained results, their method 

provided better disease diagnosis for Pulse Pressure Variation compared to other reported systems[60]. Ebola Virus 

Disease is a fatal infectious disease also known as the “Ebola hemorrhagic fever”. Hence, a secure method of diagnosis 

has been investigated. Oluwagbemi et al . described that Ebola fuzzy informatics system was designed to diagnose 

EVD. They utilized fuzzy logic as its inference engine along with a collec- tion of rules. A knowledgebase was created 

to help provide a diagnosis of the Ebola Virus Disease (EVD). The method used as a fuzzy inference method was Root 

Sum Square. According to the performance of their system, we can say that their system is a valuable addition to fight 

against Ebola. BRAIN DISEASE or disorder is a condition where a person loses the capability of reasoning, loss of 

memory; change personality, mild seizures, and twitching are common symptoms. The brain is the central control of the 

body. When brain problems occur, the results can be devastating. Brain diseases such as stroke, brain tumours, 

Alzheimer’s disease can cause problems like vision loss, weakness, and paralysis, etc . Early detection of these 

problems is very necessary for a doctor as well as a patient in order for the treatment to be started. Gopal and Karnan 

.proposed a system for diagnosing Brain Tumor. A system designed to diagnose brain tumors using MRI images by the 

use of the Fuzzy C Means clustering algorithm. The tools used along with Fuzzy C means algorithms are Genetic 

Algorithm and Particle Swarm Optimization. The suspicious block is fragmented by the use of two algorithms GA and 

PSO. Computer-aided System is then utilized for verification and correlation of brain tumor in the diagnosis algorithm. 

Fuzzy C Means helped to determine the adaptive threshold for brain tumor fragmentation. The results of previous 

techniques were compared with existing outcomes. Their results indicated that it improves the overall performances of 

the fragmentation and can find the optimal solution .Another representation was given by Chen et al 

to introduce a productive brain problem detection sys- tem by the use of fuzzy k-closest neighbour or SVM for 

Parkinson’s disease diagnosis. A comparative analysis was performed between SVM and FKNN. The experimental out- 

come showed that the FKNN technique worked better over the SVM classifier. The accuracy obtained by the FKNN 

was 96.07 which is more than the SVM method. Different diseases such as neuro diseases, cancer, diabetes, heart dis- 

eases, thyroid disorder, asthma disease were also diagnosed by using various ANN mechanisms. The neuro-fuzzy 

model has been proposed by Patra and Thakur . for the proper diagnosis of adult Asthma disease. The dataset was 

collected from various hospitals. Three learning algorithms were used: ANN with Self Organizing Maps (SOM), ANN 

with Learning Vector Quantization (LVQ) and ANN with Backpropagation Algorithm along with NF tool to produce 

accurate results. Fuzzy inference was then used to classified data to diagnosis a disease. Fuzzy logic is also capable to 

detect dangerous diseases like cancer, especially BREAST CANCER. Breast cancer is a sort of sickness caused by 

bumps found in the breast that frames the cells. Cancer appears when cells start  

to grow out of control . Miranda and Felipe inter-operated on the Fuzzy Omega algorithm, an automated tool to detect 

breast lesions. The user availed elements like contour, size, and density and the system suggested the BI-RADS clas- 

sification. Their method achieved an accuracy of 76.6 for nodules and 83.34was given by Nilashi for early diagnosis to 

tackle the disease . The authors designed an information- based architecture for the classification of breast cancer 

disease using Clustering, and classification approaches. They used Expectation-Maximization for clustering the 

data.Fuzzy rules extracted from Classification and Regression Trees were used for the classification of breast cancer 

disease. Their method can be used as a decision support system for disease diagnosis. The liver ailment is also a sort of 

hepatic sickness that makes the liver stop its working partially or completely. Most of the factors of liver ailment are 

due to an alcoholic or hereditary nature. The most well-known kind of liver illness is fatty liver. In order to diagnose, a 

liver disease, Satarkar S.L, and Ali M.S worked to form an expert system that cooperated Fuzzifier: The Fuzzification 

process is done by a Fuzzifier. It is a process of changing a crisp input value to the fuzzy set. Hence Fuzzifier is used as 

a mapping from observing input to fuzzy value. • Inference engine: After completing the fuzzification process, fuzzy 

value processed by the inference engine using a set of rules act as a collection of rules to the knowledge base. • 

Knowledgebase: This is the main component of the fuzzy logic system. The overall fuzzy system depends on the 

knowledge base. Basically, it consists of rules, structured and unstructured data also named the database. • Defuzzifier: 

The process of converting the output from the inference engine into crisp logic. Fuzzy value is an input to the 

defuzzification that maps fuzzy value to crisp value . 
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Fig. 1. Process of Fuzzy Logic. 

The figure No.1 demonstrates the process of Fuzzy Logic. The diagram shows a simple example of how fuzzy logic 

works, using the question ”Is it hot?”. The input is processed through three linguistic variables: ”Very much,” ”Little,” 

and ”Very less,” each associated with a numerical value (48.5, 40.3, and 29.1, respectively). This process of using 

degrees of truth rather than a simple true or false (binary) system is the core concept of fuzzy logic . 

 

V. METHODOLOGY USED 

A. Problem Definition  

Objective: Define the specific diagnostic goal (e.g., detect pneumonia from chest X-rays, identify diabetic retinopathy). 

Scope: 

Disease type Patient population 

Clinical setting (hospital, clinic, telemedicine) 

Success Metrics: Sensitivity, specificity, AUC-ROC, preci- sion, recall, F1-score. 

Automation and job displacement Problem Definition Objective: Define the specific diagnostic goal (e.g., detect 

pneumonia from chest X-rays, identify diabetic retinopathy). Scope: 

Disease type Patient population 

Clinical setting (hospital, clinic, telemedicine) 

Success Metrics: Sensitivity, specificity, AUC-ROC, preci- sion, recall, F1-score. 

B. Data Collection Types of Data: 

Imaging (X-rays, MRIs, CT scans) Clinical notes 

Electronic health records (EHR) Genomics / Lab reports Sources: 

Public datasets (e.g., MIMIC, NIH ChestX-ray14) Hospital databases (with consent IRB approval) Preprocessing: 

Anonymization Normalization Handling missing data 

Data augmentation (for image data)  

C.Data Labeling An- notation 

Label Sources: 

Verified clinical diagnoses Radiologist or specialist annotations Quality Assurance: 

Inter-rater reliability checks Use of consensus labeling Manual review of edge cases 

D. Model Selection Development Algorithm Choices: 

For imaging: CNNs (e.g., ResNet, DenseNet), Vision Trans- formers 

For tabular/EHR data: XGBoost, Random Forests, LSTMs For text (clinical notes): BERT, BioBERT, GPT-like models 

Hybrid Models: 

Combine image + EHR using multi-modal models Techniques: 

Transfer learning 

Fine-tuning on domain-specific data 

Explainability techniques (e.g., Grad-CAM, SHAP) 

E. Model Training Validation Data Splits: 

Training (70 

Validation (15  

Test (15 



I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

                           International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 5, Issue 3, November 2025 

Copyright to IJARSCT DOI: 10.48175/IJARSCT-29830   241 

www.ijarsct.co.in  

 
 

ISSN: 2581-9429 Impact Factor: 7.67 

 
Cross-validation: 

K-fold CV to ensure generalizability Performance Metrics: 

Accuracy, AUC, recall, precision, F1-score Confusion matrix 

Class imbalance handling (SMOTE, class weights) 

 
Fig. 2. Flowchart of the medical diagnosis AI methodology 

 

VI. MEDICAL DIAGNOSIS PROCESS USING FUZZY LOGIC 

Fuzzy logic has the ability to portray information and outcomes in the form of semantic articulation. It tends to be 

valuable since most diagnosis processes have been performed based on the probability of medical findings. The power 

of human thinking and decision-making ability develop a clinical proof-based theory to make the process of diagnosis 

better . Due to the demonstrated viability of applying fuzzy methods in the field of healthcare to display uncertainty, it 

has been used in the finding procedure with various applications as per the kind of illness and targets of the researchers. 

The main rule of this framework in medical science has two major elements in which symptoms are used as input and 

the disease as output. Generally, the Fuzzy logic process to disease diagnosis as described in Fig 3 is made by the 

following steps: 

• Fuzzifier: The Fuzzification process is done by a Fuzzifier. It is a process of changing a crisp input value to the fuzzy 

set. Hence Fuzzifier is used as a mapping from observing input to fuzzy value. 

• Inference engine: After completing the fuzzification process, fuzzy value processed by the inference engine using a 

set of rules act as a collection of rules to the knowledge base . 

The Figure No.2 demonstrates a flowchart of a medical diagnosis AI methodology that uses fuzzy logic. The process 

begins with selecting a fuzzy method and defining the disease. It then takes symptoms as input and uses a ”Knowledge 

Based” system, which includes an ”Inference engine” and ”Rule bases,” to process the information. The input values 

are converted into fuzzy membership functions, and an applicable method is executed to compute fuzzy output 

functions. Finally, the fuzzy output is defuzzified to provide a disease as the final output. 

• Knowledgebase: This is the main component of the fuzzy logic system. The overall fuzzy system depends on the 

knowledge base. Basically, it consists of rules, structured and unstructured data also named the database. 
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• Defuzzifier: The process of converting the output from the inference engine into crisp logic . Fuzzy value is an input 

to the defuzzification that maps fuzzy value to crisp value. Fuzzy Logic is taken into account among the techniques for 

AI, where intelligent behavior is achieved by creating fuzzy classes of some parameters. The rules and criteria are 

understandable by humans. These rules and the fuzzy classes are defined by a domain expert mostly. Therefore, a great 

deal of human intervention is required in fuzzy logic. The actual processing of data basically provides a presentation of 

the information in fuzzy logic. One of such representations can be done using machine learning in the medical field 

even in a much better way than fuzzy logic. The statistical model used for estimation is not capable to produce good 

performance results. Statistical models fail to detect missin

above-mentioned reasons can be achieved through machine learning (ML). ML plays an essential role in numerous 

applications such as natural language processing, information mining, image detect

above-mentioned domains, ML provides appropriate solutions as per the problem. Thus, ML also facilitates advanced 

diagnosis systems and treatment options in healthcare. In the following section, we describe how ML was

disease diagnostic systems . 

 

VII. MACHINE LEARNING AND DISEASE DIAGNOSIS

A. EXISTING WORKS USING FUZZY ML

Machine learning is a field that comes within the broader area of AI in which by training, a machine learns itself and

The Figure No.3 demonstrates a machine learning system for predicting disease. The diagram outlines a process that 

begins with patient data and follows these steps: Data Input: Patient records are used as the initial data source. Feature 

Extraction and Processing: Features are extracted from th 

patient data and then processed . Categorization: The pro

multiple machine learning algorithms, specifically K

Vector Machine (SVM). Prediction and Evaluation: The system then uses these algorithms to predict a disease. The 

final step is to compute the accuracy of the predictions

 

VIII. MEDICAL DIAGNOSIS PROCESS USING ML

Machine learning has granted computer systems new abili

is a field of AI that gives machines to power to learn itself by examples in order to analyze how to different models 

perform in ML without using human judgment .The working of ML are explained step by step as follow as shown in 

Fig. 4. 

• Data Collection: The very first step is to collect data. It is a very critical step as quality and quantity affect the over

performance of the system. Basically it is a process of gathering data on targeted variables .

• Data Preparation: After the collection of data, the second step is data preprocessing. It is a process to change raw data 

to useful data, on which a decision could be made. This process is also call
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e extracted from th  

 
Fig. 3. Machine Learning System. 

patient data and then processed . Categorization: The pro- cessed data is fed into a ”Categorization Procedure” that uses 

multiple machine learning algorithms, specifically K-Nearest Neighbors (KNN), Decision Tree (DT), and Support 

Vector Machine (SVM). Prediction and Evaluation: The system then uses these algorithms to predict a disease. The 

final step is to compute the accuracy of the predictions 

VIII. MEDICAL DIAGNOSIS PROCESS USING ML 

earning has granted computer systems new abili- ties that we could have never thought of. Machine learning 

is a field of AI that gives machines to power to learn itself by examples in order to analyze how to different models 

an judgment .The working of ML are explained step by step as follow as shown in 

• Data Collection: The very first step is to collect data. It is a very critical step as quality and quantity affect the over

is a process of gathering data on targeted variables . 

• Data Preparation: After the collection of data, the second step is data preprocessing. It is a process to change raw data 

to useful data, on which a decision could be made. This process is also called data cleaning. 
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• Defuzzifier: The process of converting the output from the inference engine into crisp logic . Fuzzy value is an input 

the defuzzification that maps fuzzy value to crisp value. Fuzzy Logic is taken into account among the techniques for 

AI, where intelligent behavior is achieved by creating fuzzy classes of some parameters. The rules and criteria are 

ns. These rules and the fuzzy classes are defined by a domain expert mostly. Therefore, a great 

deal of human intervention is required in fuzzy logic. The actual processing of data basically provides a presentation of 

such representations can be done using machine learning in the medical field 

even in a much better way than fuzzy logic. The statistical model used for estimation is not capable to produce good 

g values, large data values and hold categorical data . All the 

mentioned reasons can be achieved through machine learning (ML). ML plays an essential role in numerous 

ion, and disease detection. In all the 

mentioned domains, ML provides appropriate solutions as per the problem. Thus, ML also facilitates advanced 

diagnosis systems and treatment options in healthcare. In the following section, we describe how ML was used for 

Machine learning is a field that comes within the broader area of AI in which by training, a machine learns itself and 

nstrates a machine learning system for predicting disease. The diagram outlines a process that 

begins with patient data and follows these steps: Data Input: Patient records are used as the initial data source. Feature 

cessed data is fed into a ”Categorization Procedure” that uses 

), Decision Tree (DT), and Support 

Vector Machine (SVM). Prediction and Evaluation: The system then uses these algorithms to predict a disease. The 

ties that we could have never thought of. Machine learning 

is a field of AI that gives machines to power to learn itself by examples in order to analyze how to different models 

an judgment .The working of ML are explained step by step as follow as shown in 

• Data Collection: The very first step is to collect data. It is a very critical step as quality and quantity affect the overall 

• Data Preparation: After the collection of data, the second step is data preprocessing. It is a process to change raw data 
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• Choose a Model: To represent preprocessed data into a model, one chooses an appropriate algorithm according to the 

task. 

• Train the Model: ML use supervised learning to train a model to increase the accuracy of decision making or doing 

predictions. 

• Evaluate the Model: To evaluate the model, a number parameters is needed. The parameters are driven from the 

defined objectives. Also, one needs to capture the performance of the model with the previous one. 

• Parameter Tuning: This step may include: numbering of training steps, performance, outcome, learning rate, 

initialization values, and distribution, etc. 

• Make Predictions: To evaluate the developed model with the real world, it is indispensable to predict some out- come 

on the test dataset. If that outcome will match with domain expert or opinions nearer to it, then that model can be used 

for further predictions. The basic steps of for disease detection using ML is described as follows . 1) Collect test data 

with patient details. 2) The feature extraction process picks attributes which are useful for disease prediction 3) 

Afterward, the selection of attributes, then select and process the dataset. 4) Various classifications methods as 

mentioned in the diagram can be applied to preprocess dataset to evaluate the accuracy of prediction of disease 5) The 

performance of different classifiers compared with each other in order to select the best classifier with the highest 

accuracy . In Machine learning, all the features extracted by a domain specialist to minimize the complications of data 

and to develop patterns in such a way that would easily visible to ML algorithms. However, deep learning based 

technique can extract features manually without human intervention, the only condition is to make precise decisions in 

which the testing data could be accurate . This technique eliminates the requirement of a domain expert for feature 

extraction. In the following section, we describe how deep learning has been used for disease diagnostic system 

 

IX. APPLICATIONS OF MEDICAL DIAGNOSIS 

Artificial Intelligence is transforming healthcare by helping doctors and medical staff diagnose diseases faster, more 

accu- rately, and in a more personalized way. AI can analyze large amounts of data—like medical images, lab reports, 

and patient histories—to support better healthcare decisions. Here’s how AI is applied in medical diagnostics: 

A. Disease Detection 

AI systems can identify diseases early by analyzing medical data such as X-rays, CT scans, MRI images, and lab 

results. Example: Detecting tumors, fractures, pneumonia, or abnor- malities in organs that may be missed by human 

observation. Early detection allows doctors to treat patients sooner and improve outcomes . 

B. Medical Imaging Analysis 

AI can process and interpret medical images faster and more accurately than traditional methods. It highlights areas of 

concern in images for radiologists, reducing the chance of misdiagnosis. Example: AI can detect tiny cancerous nodules 

in lung scans that might be overlooked by humans . 

C. Predictive Diagnosis 

AI can predict the likelihood of a patient developing certain diseases based on their medical history, lifestyle, and 

genetic data. Example: Predicting the risk of heart attacks, diabetes, or stroke before symptoms appear . Helps in 

preventive healthcare, allowing patients to make lifestyle changes or take early treatment.  

D. Personalized Treatment Recommendations 

AI analyzes patient data along with global medical research to recommend the most suitable treatment plan. 26 

Example: Suggesting specific chemotherapy protocols for cancer patients based on their condition and response 

patterns . 

E. Drug Discovery and Development 

AI speeds up the process of finding new drugs by predicting which compounds might be effective against certain dis- 

eases. Example: AI can simulate drug interactions or identify potential new medications, reducing the time and cost of 

development . 
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X. CHALLENGES FOR MEDICAL DIAGNOSIS USING AI 

• Technical and Data Challenges: AI threatens to Techni- cal and Data Challenges • Data Quality and Availability Need 

for Big, Clean Data: AI models require massive volumes of high-quality, labeled data to achieve human- level 

accuracy. Healthcare data is often fragmented, in- consistent, incomplete, and unstructured . 

• Ethical and Fairness Challenges: • Algorithmic Bias and Health Equity Bias Reinforcement: AI models are trained on 

historical data, which often reflects existing systemic biases and disparities in healthcare access and quality. If the 

training data under-represents certain racial, ethnic, or socioeconomic groups, the model will perform less accurately 

for those groups. 

• Operational and Cultural Challenges: Developing countries and under- Operational and Cultural Challenges 

• Integration into Clinical Workflow Disruption: AI tools must be seamlessly integrated into existing, often rigid 

Electronic Health Records (EHRs) and clinical work- flows. Tools that disrupt the physician’s workflow will face 

strong resistance and low adoption rates. 

 

XI. FUTURE SCOPE 

• Predictive and Preventive Healthcare:AI is shifting the medical paradigm from reactive treatment to proactive 

prevention by leveraging comprehensive patient data. By analyzing vast amounts of information, including a person’s 

genetic markers, full medical history, detailed lifestyle habits, and environmental data, AI can calculate an individual’s 

precise risk profile for various future illnesses.  

• Early and More Accurate Disease Detection:The future of AI in diagnostics promises to elevate the detection of 

diseases to their earliest, most treatable stages. AI algorithms are becoming adept at analyzing minute, sub- tle patterns 

in data, such as faint molecular biomarkers or cellular changes, often missed by the naked eye or conventional tests. 

• Personalized Treatment Plans: AI is essential for re- alizing truly personalized medicine, moving away from a one-

size-fits-all treatment approach. The technology can analyze complex in29 teractions between a patient’s genetics, 

metabolism, age, concurrent conditions, and past responses to various medications. 

• Continuous Monitoring Through Wearable Devices: The integration of AI with wearable technology is creat- ing a 

system of seamless, continuous patient monitoring outside of a clinic. Devices like smartwatches, rings, and specialized 

health patches constantly collect real- time physiological data, including heart rhythm, blood pressure, oxygen 

saturation, and blood glucose levels. 

• Enhanced Telemedicine and Remote Care: AI is vital for scaling and improving the quality of telemedicine and 

healthcare delivery to remote populations. In online consultations, AI systems can process patient-reported symptoms 

and history to perform initial triage, flagging cases that require immediate physical intervention and prioritizing the 

doctor’s time efficientlyy ref1,ref12. 

• Faster Drug Discovery and Medical Research: The process of developing a new drug is historically slow, 

astronomically expensive, and often unsuccessful; AI is poised to revolutionize this. AI and ML algorithms can rapidly 

screen millions of chemical compounds and biological targets, predicting their efficacy, toxicity, and potential 

interaction profiles against specific diseases with unprecedented speed. 

• Improved Medical Imaging and Surgical Assistance: AI is transforming both the visualization and execution of 

medical procedures. In medical imaging, specialized Con- volutional Neural Networks (CNNs) can analyze complex 

scans like MRIs, CTs, and X-rays with superior precision, rapidly highlighting subtle anomalies such as tiny tumors, 

deep tissue lesions, or vascular blockages that might escape human detection.  

 

XII. CONCLUSION 

Artificial Intelligence (AI) is playing an increasingly im- portant role in healthcare, especially in medical diagnostics. It 

helps doctors detect diseases more quickly and accurately by analyzing large amounts of medical data, including lab 

reports, patient histories, and medical images like X-rays, CT scans, and MRIs. AI enables early diagnosis, which can 

prevent serious complications and save lives. By predicting potential health risks, AI allows doctors to take preventive 

measures, helping patients avoid developing severe illnesses. It also supports personalized treatment plans, tailoring 

therapies to each patient’s specific needs, which improves treatment effectiveness and reduces side effects. With the 
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integration of wearable devices and continuous monitoring, AI can track vital signs in real-time, alerting doctors 

immediately if any abnormalities occur. This improves patient safety and allows timely medical intervention. AI also 

reduces human errors by acting as a second opinion for doctors, ensuring more reliable diagnoses and treatments. 

Looking forward, AI will continue to evolve, making healthcare faster, smarter, and more accessible. It will assist in 

drug discovery, enhance telemedicine services, and support population health manage-  

ment by detecting trends and predicting outbreaks. While AI will not replace doctors, it will serve as a powerful tool 

that enhances their capabilities, improves patient outcomes, and transforms healthcare into a more efficient and patient-

centered system. 
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