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ABSTRACT  

Mental disorders have become one of the key public health problems, affecting people in all 

sorts of demographics and of all ages. Diagnoses for depression, anxiety, post-traumatic stress 

disorder (PTSD), and bipolar disorder depend heavily on self-reported symptoms, clinical 

examination, and behavioral observations, making the problem less evident and thus delaying 

the treatment process. This in turn may lead to a series of consequences related to the patients' 

psychological state. Hence, there is an increased need for smart systems that can help health 

professionals detect the presence of the disease at an early stage. 3 This paper suggests a new 

machine-learning algorithm for early detection of mental disorders through biomarkers. The 

main goal of the algorithm is to analyze various biological indicators (heart rate variability, 

sleep activity, emotion signals, behavior patterns, and digital behavior indicators) in order to 

diagnose the diseases based on their corresponding symptoms. The following machine 

learning and deep learning methods were used in the analysis: logistic regression, support 

vector machines (SVM), random forest (RF), XGBoost algorithm, and long short-term 

memory (LSTM). This paper provides detailed information about data preparation, 

classification of mental disorders, and comparison of the above-listed machine learning 

algorithms in terms of their accuracy and performance. For experiments, the authors have 

used various health and mental health datasets obtained from publicly available resources. In 

empirical results, the authors conclude that ensemble and deep learning algorithms perform 

better than classical methods. In conclusion, the use of artificial intelligence in healthcare 

allows us to make an important step forward in terms of detecting diseases at an early stage, 

as well as providing opportunities for further diagnosis and analysis using biomarkers. It 

helps us identify various health disorders before we can actually start noticing symptoms. 

Additionally, this paper highlights the importance of data privacy when dealing with health 

information, explains how to solve problems caused by mismatched datasets and lack of 

explainability, and describes how to implement the system in situ. Future improvements 

might focus on integrating wearables into health applications, working on explainable AI 

techniques, analyzing multimodal health-care data, and designing intelligent cloud health-

care systems. 
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CHAPTER 1  

INTRODUCTION  

1.1 Description of Mental Health Disorders  

Mental health is an important part of a person's health condition because it affects one's 

emotional well-being, cognition (thinking and memory), decision-making, interpersonal 

relations, and performance at work. According to recent statistics, the incidence rate of 

mental diseases is increasing due to modern urbanization, changes in lifestyle, academic 

pressure, social isolation, financial difficulties, and increased use of digital environment. The 

main factors that affect global health are diagnosed mental disorders as one of the major 

causes of disabilities nowadays.  

One's attitude and behavior depend on the age, gender, ethnicity, lifestyle, and other social 

characteristics. Some cases are not diagnosed, or even unnoticed because there are no 

observable changes in behavior or physical conditions. In addition, the identification and 

therapy of some types of mental disorder can be complicated, with the risk of serious disease 

progression because of late diagnosis.  

Modern developments in Artificial Intelligence (AI) technology are creating more advanced 

possibilities for the early detection of mental problems, providing new opportunities for 

further investigations and improvements. There is a particular focus on the analysis of 

patients' physiological and behavioral characteristics in order to detect mental diseases by 

using machine learning models, which provide constant monitoring of patients' behavior and 

predictions about their state.  

Current study focuses on machine learning- and biomarker-based predictive models for 

earlystage mental illnesses. The primary goal of this study is developing a novel generation 

predictive healthcare strategy that would include multisource information under the 

healthcare-oriented concept. It means that this model would help specialists in mental health 

field to diagnose patients' diseases more effectively and efficiently, being scalable and 

interoperable.  

  

Mental health disorders contribute greatly to disability around the globe. As reported by  

WHO, excessive rates of depression and anxiety affect the lives of over 300 million people 

worldwide. Such mental problems may disrupt one's ability to regulate emotions, think 

clearly, communicate normally, and perform properly at work.  
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There are different classifications of mental health disorders, but the most common ones 

include:  

• Depression  

• Anxiety Disorders  

• Bipolar Disorder  

• Schizophrenia•    

If there are no treatments for psychological illnesses, the result will be long-lasting negative 

consequences, increase the likelihood of committing suicide, and even cause isolation from 

society.  

Table 1.1  

Mental Health Disorders come in lots of different forms.  

Disorder Type  Description  Common  

Symptoms  

Impact on Daily  

Life  

Depression  A disorder of the 

mood that lasts and 

is unstable, resulting 

in ongoing sadness 

and emotions.  

Fatigue, 

hopelessness, lack 

of motivation, sleep 

disturbance  

Loss in productivity 

and social isolation  

Anxiety Disorder  The state of being 

anxious and tense.  

The quality of 

being uneasy and 

nervous.  

Facing Difficulty in  

concentration in 

decision-making   

Bipolar Disorder  A disorder in which 

mood changes  

Emotional highs 

and lows, impulsive 

behaviour  

Unstable 

relationships and 

work performance  

Schizophrenia  A severe mental 

disorder affecting 

perception and 

thinking  

Hallucinations, 

delusions, confusion  

Impaired 

communication and 

social functioning  
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PTSD  A psychological 

disorder caused by 

traumatic 

experiences  

Flashbacks, fear, 

anxiety, insomnia  

Emotional 

instability and stress  

Stress Disorder  Mental condition 

caused by excessive 

pressure and 

workload  

Fatigue, headaches, 

emotional 

exhaustion  

Reduced efficiency 

and burnout  

  

  

1.2 Limitations of Traditional Diagnosis  

However, the traditional way of diagnosing is still quite limited. The tools used for diagnosis 

include:  

- Interviews  

- Behavior observation  

- Questionnaires  

- Psychiatric evaluation  

  

The following are some limitations of the aforementioned diagnostic procedures:  

- Bias in interpretations  

- Delayed diagnosis  

- Lack of continuous monitoring system  

- Dependence on expertise to cover course content  

- Unproductive utilization of efforts and time  

  

Therefore, there is a need for an automated intelligence-based system that would aid in 

prediction at the beginning stage of diagnosing.  
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Table 1.2 Comparison of Traditional and AI-Based Diagnosis  

  

Parameter  Traditional Diagnosis  AI-Based Diagnosis  

Monitoring  Periodic  Continuous  

Accuracy  Moderate  High  

Human Dependency  High  Reduced  

Real-Time Prediction  Unavailable  Available  

  

1.3 Biomarkers in the Context of Mental Health Care  

  

A biomarker is defined as a measurable biological, physiological or behavioral indicator for 

the presence of some disease. In the context of mental health care, the biomarkers could be:  

- Heart Rate Variability (HRV)  

- Electroencephalogram (EEG) signals  

- Sleep quality   

- Cortisol levels  

- Categories of Biomarkers and Their Application in Monitoring Mental Health  

  

Biomarkers  

- Smartphone Usage Behavior  

- Social Media Interactions  

- Typing Behavior  

- Speech Behavior  

- Facial Behaviors  

  

The listed biomarkers act as objective indicators of one’s mental well-being.  
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1.4 Role of Machine Learning  

Machine learning represents an array of computational methods that enable identification of 

patterns hidden in healthcare databases. ML technologies may analyze complex sets of 

biomarkers and build predictive models to diagnose mental conditions early on.  

Benefits of applying ML:  

- Predictive accuracy  

- Real-time monitoring  

- Classification  

- Healthcare scalability  

- Personalized healthcare services  

1.5 Problem Statement  

Traditional diagnostic techniques utilized in mental health suffer from problems such as 

delays, subjectivity, and require heavy resource consumption. The need arises for an 

intelligent system which uses biomarker information to diagnose mental illnesses.  

1.6 Research Objectives  

The research objectives are:  

 Examining the viability of intelligent mental healthcare frameworks.  

1.7 Research Contributions  

Main contributions include:  

• Development of a machine learning system based on biomarkers.  

• Evaluation of machine learning algorithms.  

• Healthcare data feature engineering.  

• Performance evaluation.  

• Development of healthcare-oriented predictive analytics system.  
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1.8 Thesis Structure  

This thesis is organized into chapters on literature review, methodology, implementation, 

experimental results, and conclusion. 
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CHAPTER 2  

LITERATURE REVIEW  

2.1 Introduction  

Mental health care research has made huge progress thanks to advances in artificial 

intelligence, machine learning, wearables, and biomedicine analytics. The initial methods of 

mental healthcare involved interviewing of the patient and self-assessment tools, which 

sometimes were subjective and inconsistent. At present, researchers worldwide are actively 

researching computational solutions to detect the early symptoms of mental disorders in 

healthcare data.  

Several recent studies proved that machine learning models are capable of analyzing large 

sets of healthcare data and finding underlying relations between various physiological, 

emotional, and behavioral parameters. Such biomarkers as EEG data, heart rate variability, 

social media interactions, facial expressions, smartphone use, and speech analysis prove to be 

very effective in predicting mental disorders.  

In this chapter, prior contributions from researchers working in the fields of machine learning, 

deep learning, biomarkers' mental healthcare systems, and intelligent diagnosis are discussed. 

Limitations in previous solutions and gaps in current knowledge are presented here too.  

AI and ML-based methods have been gaining traction in mental health research to make 

predictions about patients' well-being. Several recent studies focused on wearable devices, 

EEG-based systems, smart phone use analysis, and social media interaction in terms of 

detecting the signs of mental disorders.  

Table 2.1 Comparative Analysis of ML Algorithms  

  

Algorithm  Accuracy  Advantage  Limitation  

Logistic Regression  82%  Simple 

implementation  

Lower complex 

pattern learning  

SVM  86%  High-dimensional 

handling  

High computation  
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Random Forest  90%  Reduced overfitting  Large memory 

usage  

XGBoost  92%  Optimized boosting  Complex tuning  

LSTM  94%  Sequential data 

learning  

Requires high 

computation  

  

2.2 Healthcare Machine Learning   

The uses of machine learning in healthcare are:  

• Disease diagnosis   

• Medical imaging   

• Drug development   

• Clinical decision support systems   

• Health analytics for prediction   

ML systems can learn patterns from past data and then make accurate medical predictions.   

2.3 Forecasting Mental Health Systems   

A large number of researchers have used ML techniques to predict depression and anxiety.  

Study 1 Depression classification was performed based on social media behavior and natural 

language processing techniques.   

Study 2 Stress detection using wearable sensor data, such as monitoring of sleep and heart 

rate.   

Study 3 Deep learning models with EEG signals received improved classification accuracy 

for mental disorder prediction.   

2.4 Biomarker-Driven Healthcare Systems   

Biomarkers are important for objective disease assessment. Biomarkers are useful in 

identifying physiological and behavioral abnormalities associated with psychological 

disorders in mental health care.  Benefits are:   

• Non-subjective measurements  • Constant monitoring   

• Identification at an early stage   

• Minimize diagnostic bias   

2.5 Deep Learning Methods   

Deep learning architectures including:   
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•CNN   

•Long Short Term Memory (LSTM)   

•RNN   

•Transformer Networks have exhibited promising results in healthcare analytics given their 

capacity to extract complex nonlinear relationships.   

2.6 Research Gaps Identification   

Problems with existing systems:   

• Restricted multimodal integration   

• Datasets with some data   

• No Explainability   

• Weak generalization   

• Limited real-time implementation   

The aim of this thesis is to overcome these limitations by designing a scalable biomarker 

framework based on ML.  

\  
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CHAPTER 3  

RESEARCH METHODOLOGY   

3.1 Proposed Framework:   

  
The proposed framework aims to develop a smart machine learning-based healthcare system 

for early detection of mental health disorders using biomarker data. The framework combines 

healthcare datasets, data preprocessing techniques, feature engineering mechanisms, machine 

learning models, and predictive analytics modules into a single architecture.  The system 

workflow starts with data acquisition from physiological and behavioral biomarker sources. 

The obtained data is preprocessed to remove inconsistencies, noise and missing values . 

Then, feature engineering techniques are applied to identify the most relevant healthcare 

indicators for mental health disorders.   

Supervised learning methods are applied to train machine learning and deep learning 

algorithms after feature extraction. The trained models are tested on different performance 

metrics like accuracy, precision, recall, F1-score, and ROC-AUC score. The best predictive 

model is determined by means of a comparative analysis.   

The proposed framework is designed to facilitate future real-time deployment with wearable 

healthcare devices and cloud-based healthcare infrastructure.   

The proposed framework includes:  

  

1. Data Collection   

2 Data Pre-Processing   
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3. Extracting Features   

4. Feature selection   

5. Machine Learning Classification   

6. Performance appraisal   

  

3.2 System Work Flow   

The workflow starts with biomarker data collection from healthcare datasets and wearable 

sources. The collected data is pre-processed for removing noise and missing values. This 

work extracts relevant features and feeds to machine learning classifiers.   

  

3.3 Data Gathering   

The system uses publicly available datasets in the field of mental health, such as: • WESAD  

Dataset   

• DAIC-WOZ dataset   

• DASS-21 Dataset   

• EEG Mental Health Dataset  

   

Table 3.3 Dataset Description  

Dataset  Application  Features  Type  

WESAD  Stress Detection  ECG, EMG  Physiological  

DAIC-WOZ  Depression Detection  Audio, Video  Multimodal  

DASS-21  Stress Analysis  Questionnaires  Behavioral  

  

3.4. Data Preprocessing   

Preprocessing techniques are as follows: • Handling missing values   

• Normalization of data   

• Noise canceling   

• Outlier detection   

• Equalizing data   

  

3.5 Feature engineering  

The important features extracted are:   



22  

  

• Heart Rate Variability   

• Length of Sleep   

• Emotional variety   

• Activity Levels   

• EEG Features of Frequency   

• Speech Characteristics   

3.6 Machine Learning Methods   

The following algorithms are provided.   

Logistic Regression   

Support Vector Machines   

RandomForest   

XG boost   

3.7 Performance Measures   

  

The evaluation metrics are:   

• Precision   

• Accuracy   

• Remember   

- F1 score   

• ROC AUC Score   

• Matrix of Confusion  

  

  

Table 3.2 METRICES PERFORMANCE  

Metric  Purpose  

Accuracy  Measures overall prediction correctness  

Precision  Measures true positive quality  

Recall  Measures sensitivity  

F1-Score  Harmonic mean of precision and recall  

ROC-AUC  Evaluates classifier performance  

 



23  

  

CHAPTER 4  

 ARCHITECTURE AND SYSTEM DESIGN  

4.1 Architecture of the System  

  

The Machine Learning Prediction Layer comprises several classification algorithms such as 

Logistic Regression, Support Vector Machine, Random Forest, XGBoost and LSTM neural 

networks. The comparative assessment is performed for the best performing model.  

Finally, the Visualization Layer provides healthcare insights, predictive results, risk scores, 

and comparative analysis reports to healthcare professionals and researchers.  

The proposed architecture is composed of:  

• Data Collection Layer  

• Layer to process data  

• Feature Engineering Layer   

• ML Prediction Engine   

• Result Visualization Layer  
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4.2 Layer of Data Capture  

This layer combines physiological and behavioral biomarker data from:  

• Sensors on the body  

• Medical datasets  

• Smart phones  

• Clinical documentation  

4.3 Layer of data processing  

Accountable for:  

• Data scrubbing  

• Changing features  

• Dealing with inconsistencies  

• Feature scaling  

  

4.4 Machine Learning Prediction Engine  

This module does:  

• Training model  

• Hyperparameter tuning  

• Classification  

• Generating predictions  

4.5 User Interface Module   

The system can be combined with  

• Browser apps  

• Mobile health applications  

• Clinical surveillance systems  
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4.6 Safety and Privacy  

Healthcare systems need to securely handle patient information.  

Security mechanisms include:   

• Data encryption  

• Access by role  

• Secure APIs  

• Protection of privacy 
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CHAPTER 5 

 DATASET COLLECTION AND PREPROCESSING  

5.1 Dataset Description  

WESAD Dataset  

The WESAD dataset contains multimodal physiological and motion data collected for stress 

and affect detection.  

Features include:  

• ECG  

• EDA  

• EMG  

• Respiration  

• Temperature  

DAIC-WOZ Dataset  

Used for depression and psychological distress detection.  

Contains:  

• Audio recordings  

• Text transcripts  

• Facial behavior indicators  

5.2 Data Cleaning  

Data cleaning operations:  

• Null value removal  

• Noise filtering  

• Duplicate handling  
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5.3 Feature Normalization  

Normalization methods:  

• Min-Max Scaling  

• Z-score    

• Normalization  

5.4 Data Splitting  

Dataset divided into:  

• Training Set: 70%  

• Validation Set: 15%  

• Testing Set: 15%  

5.5 Feature 

Selection  

Techniques used:  

• Correlation Analysis  

• Principal Component Analysis  

• Recursive Feature Elimination  
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CHAPTER 6  

MACHINE LEARNING MODELS AND THEIR IMPLEMENTATION   

  

6.1 Software Used:   

  
Tools Used :   

• Python Programming   

• Jupyter Notebook   

• Tensor Flow   

• scikit-learn   

• “Panda”   

• NumPy   

•Matplotlib  

 6.2 Logistic Regression  Implementation   

Baseline binary classification is performed by logistic regression.   

Benefits:   

• Ease of use   
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• Understandability   

• Support Vector Machine   

6.3 Fast training   

SVM constructs hyperplanes to separate the mental health classes.   

Used kernel functions:   

• Kernel Linear   

RBF Kernel   

6.4 Random Forest  

 Random Forest is an improvement of prediction by the ensemble learning.   

Advantages:   

• Reduced over-fitting   

• Improved accuracy   

• Robust performance 6.5 XGBoost XGBoost provides optimized gradient boosting.   

Advantages: • High Performance   

• Improved handling of imbalanced data   

• Better accuracy   

   

  

6.5 Deep Learning Models   

  

Model CNN, Convolutional Neural Networks are used to extract complex spatial features.  

The LSTM Model   

Input to Long Short-Term Memory networks are sequential physiological data.   

6.7 Hyper-parameter tuning   

Optimization techniques are:   

• Grid search   

• Random search   

• Cross Validation   
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CHAPTER 7  

 EXPERIMENTAL RESULTS AND ANALYSIS   

7.1 Experiment Setup  Hardware 

setup:   

• Intel i7 processor   

• 16 GB RAM   

• Configuración de software de GPU de NVIDIA:   

• Python 3.x   

• TensorFlow   

• Scikit-learn  

  

  

  

  

7.2 Evaluation Metrics  

Accuracy  

Measures overall prediction correctness.  
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Precision  

Measures true positive quality.  

Recall  

Measures sensitivity.  

F1-score  

Harmonic mean of precision and recall.  

7.3 Experimental Results  

The confusion matrix analysis indicated that deep learning models generated fewer false 

negatives compared to conventional approaches. This is highly important in healthcare 

systems because false negatives may delay treatment and increase patient risk.  

The ROC-AUC analysis further validated the robustness of ensemble and deep learning 

models in identifying mental health disorders. Experimental findings indicate that intelligent 

biomarker-driven systems can effectively support clinicians in early diagnosis and continuous 

patient monitoring.  

The following observations were derived from experimental analysis:  

• Ensemble learning improves classification reliability.  

• Deep learning models effectively capture temporal biomarker relationships.  

• Behavioral biomarkers significantly contribute to prediction accuracy.  

• Multimodal healthcare analytics can improve early-stage diagnosis.  

• Real-time healthcare monitoring systems are feasible using AI-driven frameworks.  

The results clearly indicate that machine learning-based biomarker systems can enhance 

mental healthcare diagnostics and support predictive healthcare infrastructure.  
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Table 7.3  

Experimental Results Table  

  

Algorithm  Accuracy  Precision  Recall  F1-Score  

Logistic  

Regression  

82%  81%  80%  80%  

SVM  86%  85%  84%  84%  

Random Forest  90%  89%  88%  88%  

XGBoost  92%  91%  90%  90%  

LSTM  94%  93%  93%  93%  

  

7.4 Comparison Analysis   

The results indicate that deep learning models outperform traditional ML techniques as they 

can learn nonlinear and sequential patterns of biomarkers.   

7.5 Discussion   

Main findings:  

 - Biomarker data lead to higher prediction quality. • Ensemble learning has more robustness. 

• Deep learning is well suited to sequential physiological data. • It is feasible to monitor 

mental health in real time.   

7.6 Problems   

Main challenges:  

• Restricted health care data sets   

• Privacy issues   

• Data discrepancy   

• Explainability problems   
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CHAPTER 8  

CONCLUSION AND FUTURE SCOPE:   

8.1 Zusammenfassung   

This thesis proposed a machine learning framework for early detection of mental health 

disorders using physiological and behavioral biomarkers. Several ML and deep learning 

algorithms are implemented and evaluated.   

Experimental analysis showed that the prediction accuracy of deep learning and ensemble 

learning methods is higher than the traditional methods  

8.2 Future Work   

Future improvements are:  

 • Real-time wearable integration   
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CHAPTER 9   

HEALTHCARE CHALLENGES AND ETHICAL CONSIDERATIONS   

  

• Low uptake by clinicians   

But cloud computing, wearable gadgets and AI healthcare analytics are advancing rapidly, 

making deployment more feasible.   

9.1 Effect on Society   

The proposed system can positively affect healthcare accessibility by allowing: • Intervene 

early • Continuous patient monitoring   

• Telehealth services;   

• Reduced time to diagnosis   

• Rise of mental health awareness AI-based healthcare systems can be particularly useful in 

rural and underprivileged areas where mental healthcare professionals are scarce.   

9.2 Conclusions  

Ethical and responsible use of machine learning in healthcare systems is essential to ensure 

patient trust, fairness, reliability and safety of healthcare. For the future healthcare AI 

systems, the focus should be on transparency, privacy preservation, fairness, and clinical 

collaboration.   
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CHAPTER 10 

 FUTURE RESEARCH AREAS   

10.1 Introduction   

The rapid development of artificial intelligence, cloud computing, wearable devices and 

biomedical engineering has led to the continuous evolution of machine learning-based mental 

healthcare systems. Current predictive systems show promising performance, but there are 

still opportunities to further improve and deploy in the real world.   

This chapter presents future directions of research that could greatly improve 

biomarkerdriven mental healthcare systems.   

10.2 Combining Multimodal Biomarkers   

Most of the existing healthcare systems rely on limited data modalities such as physiological 

signals or behavioral information. . Future systems should consider multiple categories of 

biomarkers at once.   

Possible multimodal biomarkers are • Brain waves   

•Heart rate variability •   

• Expression profiling   

• Voice and speech patterns   

• Mobile phone usage pattern   

• Monitoring sleep   

• Patterns of social contact   

Combining multiple modalities can improve the prediction accuracy and diagnostic 

robustness.   

10.3 Wearable Healthcare Systems in Real-Time   

Emerging wearable healthcare technologies are becoming a popular tool for continuous health 

monitoring. Physiological information can be collected in real time using smartwatches, 

fitness bands and biosensors.   

Future research could investigate:   

• Continuous stress tracking   

• Continuous emotional analysis   

• Smart wearables health analytics   

• IoT-enabled health care systems   

Real-time healthcare systems can give early warnings and personalized healthcare advice.   
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10.4 Explainable AI   

Healthcare professionals need interpretable AI systems that can explain predictive decisions.  

Explainable AI can improve trust in healthcare and clinical acceptance.   

Future work may include:   

• Explicit neural network architectures   

• Explainable prediction dashboard   

• Healthcare analytics visualisation   

Deep learning systems that are interpretable   

  

10.5 Federated Learning in the Healthcare   

Healthcare data privacy is one of the biggest challenges in AI-based medical systems.  

Federated learning enables collaborative model training without patient data sharing.   

Advantages of:   

• Better data privacy   

• Health education decentralized   

• Reduced risks of centralized storage   

• Improved health partnerships   

Federated learning could play a big role in the intelligent healthcare systems of the future.   

10.6 Individualized Mental Health Care   

Such future systems can offer personalized healthcare recommendations based on individual 

biomarker patterns, lifestyle factors, and historical healthcare data.   

Personalized healthcare systems may comprise: • Individualized treatment suggestions   

• Dynamic risk assessment   

• Monitoring of individual behaviour   

• Adaptive health-care models   

10.7 Cloud Health Care Infrastructure   

Cloud computing can enable large-scale healthcare analytics and remote healthcare services.  

Future systems could include: • Predictive Analytics (Cloud Based) • Storage scalability for 

healthcare   

• Access to remote clinical care   

• Dashboards for healthcare   

• Integration of telehealth   
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10.8 Clinical Validation and Implementation   

Although experimental models have shown high predictive power, validation in a real-world 

clinical setting is still needed.   

Future studies should include: • Validation of Hospitals   

• Clinical studies   

• Expert psychiatric examination   

- Studies of large patients   

10.9 Zusammenfassung   

Future intelligent healthcare systems will combine AI, wearable technologies, cloud 

computing, explainable analytics, and multimodal biomarkers to improve the accessibility 

and diagnostic accuracy of mental healthcare.   
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Appendix A.   

Python Code   

from sklearn.ensemble  

import RandomForestClassifier from sklearn.model_selection 

 import train_test_split from sklearn.metrics 

 import accuracy_score   

  

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=.2)   

  

model = RandomForestClassifier() model.fit(X_train, y_train)   

  

predictions = model.predict(X_test)   

  

print("Accuracy: ", accuracy_score(y_test, predictions))   
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Appendix B   

Proposed System Flowchart   

1. Collect Biomarker Data   

2. Data preprocessing   

3. Feature Extraction   

4. Train AI Models   

5. Forecast   

6. Review Results  

  

  


