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M Wilhelms, O Dössel, G Seemann

2-1: Ischemia and Infarction I Chairs J Adgey
M Carey

Development and Comparison of Single-Parameter Indices Characterizing Severity of 17
Acute Myocardial Ischemia
JY Wang, JW Warren, GS Wagner, BM Horáček
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MA Garcı́a-González, M Fernández-Chimeno, J Ramos-Castro

Prediction of Ventricular Tachycardia by a Neural Network using Parameters of Heart 585
Rate Variability
S Joo, KJ Choi, SJ Huh

xxii



Frequency-domain Heart Rate Variability Analysis Performed by Digital Filters 589
TC Lee, HW Chiu

Quantitative Relation between Chaotic Features of Surface Electrocardiogram and 593
Intracardiac Electrogram
S Yahyazadeh, SMP Firoozabadi, M Haghjoo, S Parvaneh

Perturbation in Parasympathetic Nervous System Activity Affects Temporal Structure 597
of Poincaré Plot
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An Improved Model of Ba Current through L-type Ca Channels Including 645
Voltage- and Ion-Dependent Inactivation
S Morotti, E Grandi, A Summa, KS Ginsburg, DM Bers, S Severi

Mathematical Modelling of Electrotonic Interaction between Stem Cell-Derived 649
Cardiomyocytes and Fibroblasts
M Paci, L Sartiani, ME Jaconi, E Cerbai, S Severi

Interplay of Potassium Channels in Modulating the Action Potential of the Human Left 653
Ventricle
C Wang, P Beyerlein, H Pospisil, A Krause, W Dubitzky, CD Nugent

The Role of the Transient Outward Current in Action Potential Repolarization: a 657
Simulation Study
B Carbonell, L Virág, N Jost, A Varró, C Ferrero

Slow Pulse due to Calcium Current induces Phase-2 Reentry in Heterogeneous Tissue 661
A Penaranda, IR Cantalapiedra, B Echebarria

9-1: Algorithms and Signal Processing Chairs D Guldenring
M Horáček

Moving Window Signal Concatenation for Spectral Analysis of ECG Waves 665
P Augustyniak

Heart Arrhythmia Detection Using Continuous Wavelet Transform and Principal 669
Component Analysis with Neural Network Classifier
P Ghorbanian, A Ghaffari, A Jalali, C Nataraj

Analysis of 12-lead Classification Models for ECG Classification 673
M Llamedo, A Khawaja, JP Martı́nez

PCA-based Noise Reduction in Ambulatory ECGs 677
I Romero

Filtering the Cardiopulmonary Resuscitation Artifact: Influence of the 681
Signal-to-Noise-Ratio on the Accuracy of the Shock Advice Algorithm
S Ruiz de Gauna, J Ruiz, U Irusta, U Ayala

9-2: Clinical ECG Chairs R Bond
S Luo

Characteristics of the Standard 12-lead Holter ECG in Professional Firefighters 685
MG Carey, SS Al Zaiti, RA Butler
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Effects of Sotalol on T-wave Morphology in 24-hour Holter ECG Recordings 689
TP Brennan, L Tarassenko

The Electrocardiogram in Pregnancy 693
M Goloba, S Nelson, P Macfarlane

QTc Analysis and Comparison in Pre-Diabetic Patients 697
PV Rivera Farina, J Pérez Turiel, FJ Pagán Buzo, E González Sarmiento, A Herreros López,
CD Rodrı́guez Guerrero

Comparison of QRS Duration in African Blacks and European Caucasians 701
I Katibi, EN Clark, B Devine, S Lloyd, PW Macfarlane

Quality of Electrocardiographic Records in Population Studies: What Can we 705
Achieve?
S Perz, R Küfner, KH Englmeier, C Meisinger, S Kääb, MF Sinner, HE Wichmann

9-3: Heart Rate Variability Chairs S Prucka
L Xia

Repeatability Value in Heart Rate Associated with Experienced Zen Meditation 709
M Hoshiyama, A Hoshiyama

Wavelet Transform Cardiorespiratory Coherence for Monitoring Nociception 713
CJ Brouse, GA Dumont, D Myers, E Cooke, JM Ansermino

Respiratory Frequency Estimation from Heart Rate Variability Signals in 717
Non-Stationary Conditions Based on the Wigner-Ville Distribution
E Cirugeda, M Orini, P Laguna, R Bailón

Point Process Heart Rate Variability Assessment during Sleep Deprivation 721
L Citi, EB Klerman, EN Brown, R Barbieri

Stress during Pregnancy: is the Autonomic Nervous System Influenced by Anxiety? 725
J Taelman, S Vandeput, D Widjaja, MAKA Braeken, RA Otte, B Van den Bergh,
S Van Huffel

9-4: Electrophysiology Chairs O Dössel
JM Vesin

Analysis of the Influence of Parasympathetic Postganglionic Neurons on Cardiac 729
Response in Ventricular Fibrillation
J Guerrero, A Rosado, A Serrano, M Bataller, J Chorro, L Such, A Alberola

Morphological Stability of Bipolar and Unipolar Endocardial Electrograms 733
P Milpied, R Dubois, P Roussel, C Henry, G Dreyfus
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Diastolic Heart Activity Inspection from Intracardiac Electrogram Analysis 737
A Casaleggio, T Guidotto, V Malavasi, P Rossi

Predicting Transthoracic Defibrillation Shock Outcome in the Cardioversion of Atrial 741
Fibrillation Employing Support Vector Machines
JD Diaz, OJ Escalona, NC Castro, J Anderson, B Glover, G Manoharan

Three-dimensional Frequency Mapping from the Noncontact Unipolar Electrograms in 745
Atrial Fibrillation
JL Salinet Jr, A Ahmad, PD Brown, P Stafford, GA Ng, FS Schlindwein

Automatic Location of Ventricular Arrhythmia using Implantable Defibrillator Stored 749
Electrograms
M Sanroman-Junquera, I Mora-Jiménez, J Almendral, E Everss, A Caamaño-Fernandez,
F Atienza, L Castilla, JL Rojo-Álvarez

9-5: Cardio-Respiratory

Time-Frequency Analysis of Cardio-Respiratory Response to Mental Task Execution 753
LY Di Marco, R Sottile, L Chiari

10-1: Repolarization at Rest and During Exercise Chairs W Kaiser
P Kligfield

Continuous Time Analysis Method for T–Wave Alternans Detection 757
M Blanco-Velasco, F Cruz-Roldán, E Moreno-Martı́nez, JP Martı́nez, P Amo-López

Automated QT Interval Measurement in Holter ECGs Recorded at 180 and 1000 761
samples/second
GK Panicker, V Salvi, DR Karnad, PW Macfarlane, EN Clark, A Ramasamy, S Kothari,
D Narula

Exercise-Recovery Hysteresis in the Ventricular Gradient Predicts Antiarrhythmic 765
Therapy in Primary Prevention ICD Patients
SC Man, PV De Winter, J Thissen, AC Maan, WPM Van Meerwijk, EE Van der Wall,
MJ Schalij, CA Swenne

Exercise Test Interpretation 769
W Kaiser, M Findeis, R Lehtinen, T Lehtimäki, J Viik

Evaluation of a Method for Quantification of Restitution Dispersion from the surface 773
ECG
A Mincholé, E Pueyo, JF Rodrı́guez, E Zacur, M Doblaré, P Laguna

Evaluation of Restitution Slopes Using a Quasi-stationary Exercise Protocol 777
JM Starobin, V Varadarajan, VN Polotski
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10-2: Telemedicine II Chairs L Galway
D Bogan

Enterprise Cardiovascular System to Support Multimodality Imaging and Clinical 781
Effectiveness
NL Greenberg, RR Cecil, FA Heupler, RA Grimm

Emergency Medical Care Information System for Fetal Monitoring 785
MI Ibrahimy

An Approach towards a Heartbeat Sound Information Retrieval System 789
E Safar Khorasani, S Doraisamy, A Azman, M Azmi Murad

Matching Data Fragments with Imperfect Identifiers from Disparate Sources 793
MB Craig, BE Moody, S Jia, MC Villarroel, RG Mark

10-3: MRI: Ventricular Function Chairs V Mor-Avi
C Corsi

Semiautomatic Quantification of Left and Right Ventricular Functions in Magnetic 797
Resonance Imaging
LR Masip, PG Tahoces, M Souto, A Martı́nez, JJ Vidal

Three-Dimensional Analysis of Septal Curvature from Cardiac Magnetic Resonance 801
Images for the Evaluation of Severity of Pulmonary Hypertension
F Maffessanti, MA Sciancalepore, AR Patel, M Gomberg-Maitland, S Chandra, EG Caiani,
BH Freed, RM Lang, V Mor-Avi

Estimation of Right Ventricular Volume, Quantitative Assessment of Wall Motion and 805
Trabeculae Mass in Arrhythmogenic Right Ventricular Dysplasia
M Lemmo, A Azarine, G Tarroni, C Corsi, C Lamberti

Evaluation of Semi-automated Border Detection Algorithms for the Left Ventricular 809
Endocardium from Magnetic Resonance Images
K Wang, K Hollingsworth, AJ Sims, AM Blamire, A Murray

3D Evaluation of Myocardial Systolic Wall Stress from Cardiac Magnetic Resonance 813
Cine Data
M Sénési, K Defrance, E Bollache, L Perdrix, E Mousseaux, N Kachenoura
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10-4: Ventricular Cell Modeling Chairs B Rodriguez
H Ostrow

Analysis and Improvement of a Human Ventricular Cell Model for Investigation of 817
Cardiac Arrhythmias
J Carro, JF Rodrı́guez, P Laguna, E Pueyo

Systems Biology in Drug Safety Assessment: Use of a Recalibrated Hund-Rudy Model 821
to Predict the Effect of Novel Drug Compounds on Action Potential Duration
MR Davies, H Mistry, L Hussein, N Abi Gerges, CE Pollard, J Swinton

In-silico Evaluation of -adrenergic Effects on the Long-QT Syndrome 825
DUJ Keller, A Bohn, O Dössel, G Seemann

Modelling of Intracellular Ca2+ Alternans and Ca2+-Voltage Coupling in Cardiac 829
Myocytes
Q Li, H Zhang

Mechano-Electrical Feedback during Cardiac Resynchronization Therapy? 833
NHL Kuijpers, E Hermeling, FW Prinzen

Enhanced Computer Modeling of Cardiac Action Potential Dynamics using 837
Experimental Data-Based Feedback
LM Munoz, N Otani

11-1: Forward/Inverse and System Modeling

ECGSIM: Interactive Simulation of the ECG for Teaching and Research Purposes 841
P van Dam, T Oostendorp, A van Oosterom

Refined Estimate of the Dominant T-Wave 845
R Sassi, LT Mainardi

Simulation of Fractionated Electrograms at Low Spatial Resolution in Large-Scale 849
Heart Models
M Potse, NHL Kuijpers

Measurement of Defibrillator Surface Potentials for Simulation Verification 853
JD Tate, JG Stinstra, TA Pilcher, RS MacLeod

A Chaotic Model for Generating Heart Rate Variability Signal Using Integral Pulse 857
Frequency Modulation
M Lak, N Jafarnia Dabanloo, S Kamaledin Setarehdan

Towards the Cardiac Equivalent Source Models in Electrocardiogram and 859
Magnetocardiography: A Simulation Study
GF Shou, L Xia, HL Duan, MQ Qian
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The Inverse Problem of Phase Singularity Distribution: an Eikonal Approach 863
V Jacquemet

Modelling the Influence of Cardiac Motion on Electrical Excitation and the 867
Magnetocardiogram
S Fruhner, H Engel, M Bär

Comparison of Phenomenological and Biophysical Cardiac Models Coupled with 871
Heterogenous Structures for Prediction of Electrical Activation Sequence
A Pashaei, D Romero, R Sebastian, O Camara, AF Frangi

Moving Equivalent Multipoles Derived from the Body Surface Potential Map by 875
Solving the Inverse Problem
V Starc

Study of the Static and Dynamic Characterization of the Biological Tissue to Obtain 879
the Temperature Estimation in RF Ablation Using Computer Modeling
J Alba, M Trujillo, R Blasco, EJ Berjano

11-2: Imaging and Related Topics

Three-Dimensional Analysis of Regional Left Ventricular Endocardial Curvature from 883
Cardiac Magnetic Resonance Images
F Maffessanti, EG Caiani, HJ Nesser, J Niel, R Steringer-Mascherbauer, RM Lang,
V Mor-Avi

Characterization of Degenerative Mitral Valve Disease Using Morphologic Analysis of 887
Real-Time 3D Echocardiographic Images
S Chandra, IS Salgo, L Sugeng, L Weinert, M Takeuchi, W Tsang, RM Lang, V Mor-Avi

Identifying Fetal Heart Anomalies using Fetal ECG and Doppler Cardiogram Signals 891
AH Khandoker, Y Kimura, M Palaniswami, S Marusic

MRI-Induced Heating on Patients with Implantable Cardioverter-Defibrillators and 895
Pacemaker: Role of the Lead Structure
E Mattei, G Calcagnini, M Triventi, F Censi, P Bartolini

A Validation Protocol for Assessing Cardiac Phase Retrieval in Intravascular 899
Ultrasound
A Hernàndez-Sabaté, MMS Matsumoto, SS Furuie, D Gil

Non-invasive 4D Blood Flow and Pressure Quantification in Central Blood Vessels via 903
PC-MRI
S Meier, A Hennemuth, O Friman, J Bock, M Markl, T Preusser

A Computational Tool for Coronary Atherosclerotic Plaque Analysis of Virtual 907
Histology Images
FJR Sales, JLAA Falcão, BAA Falcão, SS Furuie, PA Lemos
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Automated Heart Localization for the Segmentation of the Ventricular Cavities on Cine 911
Magnetic Resonance Images
C Constantinides, Y Chenoune, E Mousseaux, E Roullot, F Frouin

Transmural Changes in Fibre Helix Angle in Normal and Failing Canine Ventricles 915
RH Clayton, S Abdalhamid, R Bloor, G Kyprianou, K Kotagiri, J Lee, A Mane, R White

11-3: Cardiovascular Variability

Poincaré Plot in Ischemic Rabbit Hearts 919
O Janousek, M Ronzhina, M Nováková, I Provaznı́k, J Kolářová

HRV in Isolated Rabbit Hearts and In Vivo Rabbit Hearts 923
O Janousek, M Ronzhina, P Scheer, M Nováková, I Provaznı́k, J Kolářová

Determination of the Frequency Bands for Heart Rate Variability: Studies on the 927
Intact and Isolated Rabbit Hearts
M Ronzhina, O Janousek, P Scheer, M Nováková, I Provaznı́k, J Kolářová

Time Domain BRS Estimation: Least Squares versus Quantile Regression 931
S Gouveia, C Rocha, AP Rocha, ME Silva

Relationship between Fractal Dimension and Power-Law Exponent of Heart Rate 935
Variability in Normal and Heart Failure Subjects
M Cusenza, A Accardo, G D’Addio, G Corbi

Ventilatory Threshold Prediction by Spectral Analysis of Heart Rate Variability in 939
Incremental Maximal Tests
A Benı́tez, MA Garcı́a-González, R Angulo, F Rodrı́guez, X Iglesias, R Bescós, M Marna,
JM Padullés

Modifications of Autonomic Activity and Baroreceptor Response during Tilt-induced 943
Vasovagal Syncope
CA Cheng, JT Lee, HW Chiu

Respiration Signal as a Promising Diagnostic Tool for Late Onset Sepsis in Premature 947
Newborns
X Navarro, F Porée, A Beuchée, G Carrault

Quantitative Analysis of Heart Rate Baroreflex in Healthy Subjects Using Adaptive 951
Neuro Fuzzy Inference System Approximation
A Jalali, A Ghaffari, P Ghorbanian, F Jala, C Nataraj

Tone-Entropy Analysis as a Cardiac Risk Stratification Tool 955
HF Jelinek, AH Khandoker, M Palaniswami, S McDonald

A New Parameter in the Nonlinear Dynamics of the Heart: The Higher Reconstruction 959
Step
AC Silva Filho, FMHS Pereira da Silva, LG Júnior, JC Crescêncio
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Statistical Properties and Memory of Excursions in Heartbeat Intervals 963
I Reyes Ramı́rez, LG Vargas, R Hernandez Perez

Towards a Data Fusion Model for Predicting Deterioration in Dialysis Patients 967
Y Borhani, S Fleming, DA Clifton, S Sutherland, L Hills, D Meredith, CW Pugh,
L Tarassenko

Heart Rate Variability using Poincaré Plots in 10 year old Healthy and Intrauterine 971
Growth Restricted Children with Reference to Maternal Smoking Habits during
Pregnancy
T Biala

11-4: ECG Algorithms and Signal Processing

QRS Morphological Analysis using Two Layered Self-Organizing Map for Heartbeat 975
Classification
M Kaneko, F Iseri, T Gotoh, T Yoneyama, Y Yamauchi, K Takeshita, H Ohki, N Sueda

A Wavelet-Based Algorithm for Delineation and Classification of Wave Patterns in 979
Continuous Holter ECG Recordings
L Johannesen, USL Grove, JS Sørensen, ML Schmidt, JP Couderc, C Graff

Predicting Effectiveness of Cardiac Resynchronization Therapy Based on QRS 983
Decomposition using the Meyer Orthogonal Wavelet Transformation
X Xia, JP Couderc, S McNitt, W Zareba

Automatic Electrocardiogram Delineator Based on the Phasor Transform of Single 987
Lead Recordings
A Martı́nez, R Alcaraz, JJ Rieta

An Efficient Approach for Heartbeat Classification 991
S Jokić, S Krčo, V Delić, D Sakač, Z Lukić, T Loncar-Turukalo

A Fast and Robust Time-Series Based Decision Rule for Identification of Atrial 995
Fibrillation Arrhythmic Patterns in the ECG
OJ Escalona, ME Reina

Linear and Non-Linear Features for Intrapartum Cardiotocography Evaluation 999
V Chudáček, J Spilka, M Huptych, D Georgoulas, L Lhotská, C Stylios, M Koucký, P Janků

P Wave Delineation Using Spatially Projected Leads from Wavelet Transform Loops 1003
R Almeida, JP Martı́nez, AP Rocha, P Laguna

Beats: An Interactive Research Oriented ECG Analysis System 1007
SC Man, AC Maan, EE Van der Wall, MJ Schalij, CA Swenne

xxxi



11-5: ECG - Atrial Fibrillation

Radial Basis Function Networks Applied to QRST Cancellation in Atrial Fibrillation 1011
Recordings
J Mateo, A Torres, C Sánchez, JJ Rieta

Ectopic Beats Canceler for Improved Atrial Activity Extraction from Holter 1015
Recordings of Atrial Fibrillation
A Martı́nez, R Alcaraz, JJ Rieta

Simulation of Monitoring Strategies for Atrial Fibrillation Detection 1019
F Censi, G Calcagnini, E Mattei, M Triventi, P Bartolini

Organization Analysis of Atrial Fibrillation Applied to the Improvement of Electrical 1023
Cardioversion Protocols
R Alcaraz, F Hornero, JJ Rieta

Study of Sample Entropy Ideal Computational Parameters in the Estimation of Atrial 1027
Fibrillation Organization from the ECG
R Alcaraz, D Abásolo, R Hornero, JJ Rieta

11-6: T-Wave Alternans

Sensitivity of T-Wave Alternans Identification Algorithms to Residual Physiological 1031
Noise Affecting the ECG after Preprocessing
S Bini, L Burattini, R Burattini

Signal Processing Subsystem Validation for T-Wave Alternans Estimation 1035
R Goya-Esteban, I Mora-Jiménez, M Blanco-Velasco, O Barquero-Pérez,
A Caamaño-Fernandez, JL Rojo-Álvarez, A Garcı́a-Alberola

T Wave and QRS Complex Alternans during Standard Diagnostic Stress ECG Test 1039
II Christov, G Bortolan, II Simova, T Katova

T-Wave Alternans Quantification: which Information from Different Methods? 1043
L Burattini, S Bini, R Burattini

11-7: Cardiovascular Mechanics

Assessment of Autonomic Cardiac Control in Women with Cardiac Syndrome X using 1047
Time Related Autonomic Balance Indicator
M Matveev, SN Tsonev, R Prokopova, T Donova
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Elimination of the Respiratory Effect on the Thoracic Impedance Signal with 1051
Whole-body Impedance Cardiography
P Jurák, J Halámek, V Vondra, I Viscor, J Lipoldová, M Plachý

Estimation of Hemodynamic Parameters from Seismocardiogram 1055
K Tavakolian, AP Blaber, B Ngai, B Kaminska

Mitral Valve Modelling in Ischemic Patients: Finite Element Analysis from Cardiac 1059
Magnetic Resonance Imaging
CA Conti, M Stevanella, F Maffessanti, F Trunfio, E Votta, A Roghi, O Parodi, EG Caiani,
A Redaelli

Long-Term Characterization of Arterial Blood Pressure Series 1063
JC Perfetto, GA Ruiz, C D’Attellis

11-8: Informatics

Displaying Computerized ECG Recordings and Vital Signs on Windows Phone 7 1067
Smartphones
S Klug, K Krupka, H Dickhaus, HA Katus, T Hilbel

Transmural Exchange of Cardiology Related Information Between Two Academic 1071
Centers and Referring Hospitals Using XDS(-I)
WA Dijk, JP Busman, NHJJ van der Putten, W Dassen

A Personalised Self-Management System for Chronic Heart Failure 1075
WP Burns, RJ Davies, CD Nugent, PJ McCullagh, H Zheng, ND Black, GA Mountain

12: Closing Plenary Session Chairs W Sanders
C Nugent

Nonhyperemic Intracoronary Pressure Waveform Analysis Predicts the Fractional 1079
Flow Reserve
P Lugosi, J Sánta, P Sánta, Z Béres, B Tar, P Polgár, Z Kőszegi

Development and Validation of Automated Endocardial and Epicardial Contour 1083
Detection for MRI Volumetric and Wall Motion Analysis
EG Caiani, A Redaelli, O Parodi, E Votta, F Maffessanti, E Tripoliti, G Nucifora,
D De Marchi, G Tarroni, M Lombardi, C Corsi

Polysomnography in Extreme Environments: the MagIC Wearable System for 1087
Monitoring Climbers at Very-High Altitude on Mt. Everest Slopes
P Meriggi, P Castiglioni, C Lombardi, F Rizzo, P Mazzoleni, A Faini, M Di Rienzo, G Parati

Investigation of Drowsiness while Driving Utilizing Analysis of Heart Rate Fluctuations 1091
G Dorfman Furman, A Baharav

xxxiii



Hypotension as a Risk Factor for Acute Kidney Injury in ICU Patients 1095
LW Lehman, M Saeed, G Moody, RG Mark

Development and Clinical Evaluation of a Physiological Data Acquisition Device for 1099
Monitoring and Exercise Guidance of Heart Failure and Chronic Heart Disease
Patients
A Kokonozi, A Astaras, P Semertzidis, E Michail, D Filos, I Chouvarda, O Grossenbacher,
JM Koller, R Leopoldo, JA Porchet, M Correvon, J Luprano, A Sipilä, C Zamboulis,
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