Detecting ECG Late Potentials Using Wavelet Transform

by VAI MANG |

Call_No: PHDO02.VAI

Chapter 1

CONTENTS

I ntroduction

Table of Contents

Table of Figures

1.1 Electrocardiograms

111
112
113
114

The EGO mechanism
The EGO waveform
Recording of the ECG
The ECG Lead system

1.2 Ventricular late potentials

121
122
1.2.3
124
125
1.2.6
1.2.7
128

129

The clinical value of ventricular late potentials
Ventricular late potentials data acquiring
Ventricular late potentials detecting

Difficulty in detecting ventricular |ate potentials
Noise reduction

Detect ventricular late potentials in time domain
Detect ventricular late potentials in other domains

Typical ventricular late potential s detecting procedure
currently used

Detecting variance of ventricular |ate potentials

1.2.10 Drawback of existing methods

1.3 Purpose of research

1.4 Thesisoverview

1.5 Statement of originality

1-1
1-3
1-5
1-5

1-10
1-11
1-12
1-14
1-14
1-15
1-15
1-16
1-17
1-17

1-18

1-19
1-19
1-20
1-21
1-23



References 1-26
Chapter 2 ECG de-noising 2-1
Table of Contents 2-1
Table of Figures 2-2
21 Noisein ECG 2-4
2.2 Noiselevel requirement 2-5
2.3  Multi-beat average 2-6
2.4  Adaptive line enhancement 2-7
25 Beat sequencefilter 2-8
25.1 Moving average beat sequence filter(MABS) 2-10
25.2 Waveet transform de-noising (WTDN) 2-14
26 WTDN verification 2-17
2.6.1 Simulation ECG Signa 2-17
2.6.2 Clinica ECG Signal 2-20
References 2-23
Chapter 3 Endpoint L ocation 31
Table of Contents 31
Table of Figures 3-2
3.1 Wavelet packet and filter bank 3-6
3.2 Signal noiseratio & correlation coefficient between two Beats 3-8
3.3 ECG signal after passing the filter bank 39
3.4 Threshold selection 3-11
3.5 Filter bank selection 3-11
3.6 Method verification 3-12
3.6.1 Simulation ECG signd 3-12
3.6.2 Clinica ECG signal 3-15
References 3-17
Chapter 4 VLP variance detecting system 4-1
Table of Contents 4-1
Table of Figures 4-2
4.1 Low noise amplifier 4-4
4.2 Dataacquisition 4-5




4.3 ECG matrix conversion 4-6
4.4 Band passfilter 4-7
45 WTDN beat-sequence filter de-noising 4-8
4.6 QRS complex endpoint detecting 4-8
4.7 VLPindex calculation 4-8
4.7.1 Parameters calculation using semi-de-noised signal 4-9
4.7.2 VLPindex definition 4-10
References 4-13
Chapter 5 Resultsand conclusion 5-1
Table of Contents 5-1
Table of Figures 5-2
Table of Tables 5-3
51 Simulation signal 55
5.1.1 The effectiveness of the system 5-8
5.1.2 VLP variance detecting ability 5-11
5.2 Clinical signa 5-13
5.3 Discussion and conclusion 5-16
References 5-19
Chapter 6 Conclusion 6-1
Table of Contents 6-1
6.1 Conclusion 6-3
6.2 Suggestion for possible future work 6-4
6.2.1 Clinical issues 6-4
6.2.2 weightsin VLP index 6-5
6.2.3 System implementation platform 6-5
6.24 Algorithm implementation 6-6
References 6-7
Appendix A VLPindexesfor clinical data A-1
Table of Contents A-1
Table of figures A-2
Appendix B Wavelet transform and Filter Bank B-1
Table of Contents B-1




Table of Figures B-3
B.1 Fourier transform B-5
B.1.1  Short time Fourier transform B-6
B.2 Wavelet transform B-9
B.21 Continuous wavelet transform(CWT) B-10
B.2.2 Discrete wavelet transform(DWT) B-13
B.2.3 Multiresolution representation B-15
B.2.4 Biorthogonal Wavelet Transform B-19
B.2.5 Biothogonal multiresolution representation B-19
B.3  Filter bank B-22
References B-35
Appendix C  Sourcecodelist C-1




