
 
 

 
 

TABLE OF CONTENTS 

 

  

Chapter no. Title Page no. 

1 Fundamentals of Biomedical Signal Processing and 

Artificial Intelligence 

1.1  Introduction to Biomedical Engineering 

1.2  Human Physiological Signals 

1.3 Biomedical Signal Classification 

1.4  Biomedical Signal Acquisition Systems 

1.5  Biomedical Sensors and Instrumentation 

1-34 

2 Biomedical Signal Acquisition and Preprocessing 

2.1  Biomedical Signal Acquisition Techniques 

2.2  Signal Sampling and Quantization 

2.3  Analog-to-Digital Conversion 

2.4  Sources of Biomedical Signal Noise 

2.5  Digital Filtering Techniques 

35-62 

3 Digital Signal Processing for Biomedical Applications 

3.1  Time-Domain Analysis 

3.2  Frequency-Domain Analysis 

3.3  Fourier Transform 

3.4  Fast Fourier Transform (FFT) 

3.5  Short-Time Fourier Transform (STFT) 

63-90 

4 Machine Learning for Biomedical Signal Analysis 

4.1  Supervised Learning 

4.2  Unsupervised Learning 

4.3  Reinforcement Learning 

4.4  Feature Selection Methods 

4.5  Classification Algorithms 

91-113 

5 Deep Learning in Biomedical Signal Processing 

5.1  Artificial Neural Networks 

5.2  Convolutional Neural Networks 

5.3  Recurrent Neural Networks 

5.4  Long Short-Term Memory Networks 

5.5  Autoencoders 

114-135 



 
 

 
 

6 AI-Based Analysis of Cardiovascular Signals 

6.1  Electrocardiogram (ECG) 

6.2  ECG Signal Acquisition 

6.3  ECG Preprocessing 

6.4  QRS Detection 

6.5  Heart Rate Variability Analysis 

6.6  Arrhythmia Detection 

136-161 

7 AI-Based Neural and Muscular Signal Processing 

7.1  Electroencephalography (EEG) 

7.2  EEG Signal Processing 

7.3  Brain–Computer Interfaces 

7.4  Epileptic Seizure Detection 

7.5  Sleep Stage Classification 

162-185 

8 AI for Wearable and Remote Healthcare Systems 

8.1  Photoplethysmography (PPG) 

8.2  Respiratory Signal Processing 

8.3  Blood Pressure Estimation 

8.4  Oxygen Saturation Monitoring 

8.5  Wearable Biosensors 

186-208 

9 Advanced Artificial Intelligence Techniques 

9.1  Ensemble Learning 

9.2  Self-Supervised Learning 

9.3  Semi-Supervised Learning 

9.4  Graph Neural Networks 

209-227 

10 Explainable, Ethical, and Secure AI 

10.1  Explainable Artificial Intelligence 

10.2  SHAP 

10.3  LIME 

10.4  Grad-CAM 

10.5  AI Fairness 

228-254 

11 AI Applications in Biomedical Signal Processing 

11.1  Introduction 

11.2  AI-Based ECG Analysis 

11.3  AI-Based EEG Analysis 

11.4  AI-Based EMG Analysis 

11.5  AI-Based Sleep Signal Analysis 

255-274 



 
 

 
 

12 AI-Enabled Future Trends and Applications in Biomedical 

Signal Processing 

12.1  Introduction to AI-Enabled Biomedical Signal 

 Processing 

12.2  Multimodal Biomedical Signal Analysis 

12.3  AI-Based Personalized Healthcare 

12.4  AI-Enabled Remote Patient Monitoring 

275-294 

 Reference 295-296 

 

  


