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1- John L. Semmlow, Benjamin Griffel-Biosignal and Medical Image Processing-
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CRC Press (2014).

2- JOHN L. SEMMLOW, Biosignal and Biomedical Image Processing, MATLAB-
Based Applications

3- Alan V. Oppenheim, Signals and Systems (2nd Edition) 2nd Edition
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BIOSIGNAL and MEDICAL IMAGE PROCESSING, Chapter 1

Introduction, Biosignals, Measurement Systems, Transducers, Amplifier/Detector,
Analog Signal Processing and Filters, Filter Types, Filter Bandwidth, Filter Order,
Filter Initial Sharpness, ADC Conversion, Amplitude Slicing, Time Slicing, Edge
Effects, Buffering and Real-Time Data Processing, Data Banks
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BIOSIGNAL and MEDICAL IMAGE PROCESSING, Chapter 2

Biosignal Measurements, Noise, and Analysis, Biosignals, Signal Encoding, Signal
Linearity, Time Invariance, Causality, Superposition, Signal Basic Measurements,
Decibels, Signal-to-Noise Ratio, Noise, Noise Sources, Noise Properties: Distribution

Functions, Electronic Noise
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BIOSIGNAL and MEDICAL IMAGE PROCESSING, Chapter 2
Signal Analysis: Data Functions and Transforms, Comparing Waveforms, Vector

Representation, Orthogonality, Basis Functions

oal; bl S

BIOSIGNAL and MEDICAL IMAGE PROCESSING, Chapter 2
Correlation-Based Analyses, Correlation and Covariance, Matrix of Correlations,
Cross-Correlation, Autocorrelation, Autocovariance and Cross-Covariance,

Convolution and the Impulse Response
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BIOSIGNAL and MEDICAL IMAGE PROCESSING, Chapter 3
Spectral Analysis: Classical Methods, Fourier Series Analysis, Periodic Functions,

Symmetry, Complex Representation, Data Length and Spectral Resolution, Aperiodic

Functions, Window Functions: Data Truncation, Power Spectrum, Spectral Averaging:

Welch’'s Method
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BIOSIGNAL and MEDICAL IMAGE PROCESSING, Chapter 4
Noise Reduction, Noise Reduction through Ensemble Averaging, Z-Transform, Digital

Transfer Function
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BIOSIGNAL and MEDICAL IMAGE PROCESSING, Chapter 4

Finite Impulse Response Filters, FIR Filter Design and Implementation, Derivative
Filters: Two-Point Central Difference Algorithm, Determining Cutoff Frequency and
Skip Factor, FIR Filter Design Using MATLAB
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BIOSIGNAL and MEDICAL IMAGE PROCESSING, Chapter 4
Infinite Impulse Response Filters, IIR Filter Implementation, Designing IIR Filters with
MATLAB
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BIOSIGNAL and MEDICAL IMAGE PROCESSING, Chapter 5

Modern Spectral Analysis: The Search for Narrowband Signals; Parametric Methods,
Model Type and Model Order, Autoregressive Model, Yule—-Walker Equations for the
AR Model
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BIOSIGNAL and MEDICAL IMAGE PROCESSING, Chapter 5
Modern Spectral Analysis: The Search for Narrowband Signals; Nonparametric
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Analysis: Eigenanalysis Frequency Estimation, Eigenvalue Decomposition Methods,
Determining Signal Subspace and Noise Subspace Dimensions, MATLAB

Implementation

BIOSIGNAL and MEDICAL IMAGE PROCESSING, Chapter 8
Optimal and Adaptive Filters, Optimal Signal Processing: Wiener Filters, MATLAB oaly bbb S AR

Implementation

BIOSIGNAL and MEDICAL IMAGE PROCESSING, Chapter 8
Adaptive Signal Processing, ALE and Adaptive Interference Suppression, Adaptive ool)‘ r‘,Ja'LS );lfé V'Y
Noise Cancellation, MATLAB Implementation

BIOSIGNAL and MEDICAL IMAGE PROCESSING, Chapter 8
Phase-Sensitive Detection, AM Modulation, Phase-Sensitive Detectors, MATLAB aol)' p_lc‘:l.; ).‘;5.3 VY

Implementation

BIOSIGNAL and MEDICAL IMAGE PROCESSING, Chapter 9
Multivariate Analyses, Linear Transformations, Principal Component Analysis,

o o o - ool pbl yiS's '
Determination of Principal Components Using Singular-Value Decomposition, Order
Selection: The Scree Plot, MATLAB Implementation, Data Rotation, PCA in MATLAB
BIOSIGNAL and MEDICAL IMAGE PROCESSING, Chapter 9 ool)' r""éu S5 \d
Independent Component Analysis, MATLAB Implementation
BIOSIGNAL and MEDICAL IMAGE PROCESSING, Chapter 10 ool)' r""éu S5
Chaos and Nonlinear Dynamics, Nonlinear Systems, Chaotic Systems, Types of \#

Systems, Types of Noise, Chaotic Systems and Signals

BIOSIGNAL and MEDICAL IMAGE PROCESSING, Chapter 11 oo‘j r""‘"t’ S
Nonlinearity Detection: Information-Based Methods, Information and Regularity, vy

Shannon’s Entropy Formulation, Mutual Information Function, Automutual Information

Function




