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Evaluation of Blind Source Separation Methods for Noise Reduction in BSPM 593
Recorded during Exercise
Heriberto Zavala-Fernandez, Michal Kania, Roman Maniewski, Dariusz Janusek

Validation of the PR-RR Hysteresis Phenomenon 597
Aline Cabasson, Olivier Meste, Raquel Bailon, Pablo Laguna

Critical Values in the Uni-G program 601
Brian Devine, Elaine Clark, Shen Luo, Peter W Macfarlane

8-5: Clinical Correlates of ECG

Selective Beat Averaging to Evaluate Ventricular Repolarization Adaptation to 605
Deconditioning after 5-days of Head-Down Bed-Rest
Alessandro Pellegrini, J Bolea, M Llamedo Soria, M Sotaquira, R Almeida, P Laguna,
P Vaida, Enrico Caiani

Cardiovascular Risk Stratification with Heart Rate Topics 609
Alexander Van Esbroeck, Zeeshan Syed

Clinical Characterization by Principal Component Analysis of Stress Test ECG 613
Giovanni Bortolan, Ivaylo Christov, Iana Simova, Nikolay Dimitrov, Irena Jekova,
Vessela Krasteva

Symbolic Dynamics of QT Interval Series: Ischemic Cardiomyopathy 617
Anna Vera Cuppone, Montserrat Vallverdú, Pedro Gomis, Alberto Porta, Andreas Voss,
Antonio Bayes de Luna, Pere Caminal

Screening ST Segments in Patients with Cardiac Autonomic Neuropathy 621
AH Khandoker, S Boularaoui, GM Alhussein, NSO Almatroushi, EAA Osman,
NSM Widatalla, K Khalaf, Herbert F Jelinek

Profile of the Autonomic Cardiac Control in Patients who are not Considered Ready 625
for Weaning from Mechanical Ventilation
Mikhail Matveev, Vessela Krasteva, Irena Jekova, Georgi Georgiev, Stoyan Milanov,
Rada Prokopova, Lyudmila Todorova

Applying Lyapunov Exponents in Heart Rate Time Series to Identify the Anaerobic 629
Threshold in Healthy Men
FMHSP Silva, AC Silva Filho, JC Crescêncio, L Gallo Jr

Interest of RR Deceleration for Diagnosis of Late Onset Sepsis 633
Romain Billois, Fabienne Poree, Alain Beuchee, Guy Carrault

xxv



Significance of Snoring Sounds and Other Sounds Appearing during the Night, based 637
on ECG
Klaudia Czopek

Suppression of Motion Artifacts in Optical Action Potential Records by Independent 641
Component Analysis
Oto Janousek, Jana Kolarova, Marina Ronzhina, Marie Novakova, Sridhar Krishnan

8-6: ECG Ischemia & Infarction

Spectral and Higher-Order Statistics Analysis of ECG: Application to Study of 645
Ischemia in Isolated Rabbit Hearts
Marina Ronzhina, Tomas Potocnak, Oto Janousek, Jana Kolarova, Marie Novakova,
Ivo Provaznik

Study of QRS-loop Parameters and Conventional ST-T indexes for Identification of 649
Ischemic and Healthy Subjects
Raúl Correa, Pedro D Arini, Max E Valentinuzzi, Eric Laciar

Study of T-wave Spectral Variance during Acute Myocardial Ischemia 653
Esteban Valverde, Pedro Arini

Early Diagnosis of Acute Myocardial Infarction by ST-Segment Deviation Score 657
Raphael Twerenbold, Roger Abächerli, Tobias Reichlin, Stefan Osswald, Christian Müller

8-7: General Electrocardiography

Role of Fibrillatory Waves Amplitude as Predictors of Immediate Arrhythmia 661
Termination after Maze Surgery of Atrial Fibrillation
A Hernández, R Alcaraz, F Hornero, JJ Rieta

Atrial Electrical Activity Detection in the 12-Lead ECG using Synthetic Atrial Activity 665
Signal
Or Perlman, Amos Katz, Noam Weissman, Yaniv Zigel

Analysis of Intracardiac Electrogram Changes 669
Trygve Eftestøl, Jan T Kvaløy, Dennis WT Nilsen, Leik Woie

Characterization of Cardiac Repolarization Response to Heart Rate Changes Provoked 673
by a Tilt Test
Julia Ramı́rez, Ana Mincholé, Pablo Laguna, Esther Pueyo

Suppression of the Respiration Artefact and Extraction of the Cardiac Component in 677
the Transthoracic Impedance Recorded Through Defibrillation Pads
Erik Alonso, Elisabete Aramendi, Jesús Ruiz, Unai Ayala, Digna González-Otero

xxvi



9-1: Cardiac MRI Chair Mireille Garreau

Automated Evaluation of Diastolic Function from Phase-Contrast MRI in Healthy 681
Subjects and Patients
Emilie Bollache, Alban Redheuil, Stephanie Clement-Guinaudeau, Carine Defrance,
Ludivine Perdrix, Magalie Ladouceur, Muriel Lefort, Alain De Cesare, Alain Herment,
Benoit Diebold, Elie Mousseaux, Nadjia Kachenoura

Monogenic Signal for Cardiac Motion Analysis from Tagged Magnetic Resonance 685
Image Sequences
Martino Alessandrini, Hervé Liebgott, Adrian Basarab, Patrick Clarysse, Olivier Bernard

Automated Motion Artifacts Removal between Cardiac Long- and Short-axis MR 689
Images
Maria Carminati, Francesco Maffessanti, Enrico Caiani

Automated Tracking of Deformable Objects Based on Non-Rigid Registration of 693
Cardiac Images
G Tarroni, AR Patel, Chattanong Yodwut, Roberto M Lang, C Lamberti, Victor Mor-Avi,
Cristiana Corsi

Segmentation of RV in 4D Cardiac MR Volumes using Region-merging Graph Cuts 697
Oskar MO Maier, Daniel Jimenez-Carretero, Andres Santos, Marı́a J Ledesma-Carbayo

Segmentation-Free MRI to CT 3D Registration for Cardiac Resynchronization 701
Therapy Optimization
Julián Betancur, Antoine Simon, François Tavard, Bernard Langella, Christophe Leclercq,
Mireille Garreau

9-2: Atrial Fibrillation II Chair Philip Langley

Identification of Fibrillatory Sources by Measuring Causal Relationships 705
Miguel Rodrigo, Maria S Guillem, Alejandro Liberos, José Millet, Omer Berenfeld,
Andreu M Climent

Accurate Endocardial Activation Representation of Atria by Noncontact Mapping 709
Shu Meng, Jichao Zhao, Brett M Burton, Nigel A Lever, Ian J LeGrice, Bruce Smaill

Comparing Power Spectral Density of the 64-Channel Surface ECG with Left Atrial 713
Electrogram in Patients in Atrial Fibrillation
Marjan Bojarnejad, James Blake, John P Bourke, Alan Murray, Philip Langley

A Wavelet-Based Activation Detector for Bipolar Electrogram Analysis during Atrial 717
Fibrillation
Alejandro Alcaine, Fernando Simón, Ángel Arenal, Pablo Laguna, Juan Pablo Martı́nez
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Linear Variation Analysis of Intracardiac Atrial Impedance during Internal 721
Cardioversion using Rectilinear Waveforms and Energy Step Up Protocol
Omar Jacinto Escalona, Vivek Kodoth, Noel Camilo Castro, Soumya Xavier, Philip Walsh,
Benedict Glover, Ernest Lau, Ganesh Manoharan

A Singularity-analysis Approach to characterize Epicardial Electric Potential 725
Oriol Pont, Hussein Yahia, Rémi Dubois, Michel Haı̈ssaguerre

9-3: Cardiac Mechanics Chair Alan Murray

Blood Pressure Difference between the Measurements taken during Cuff Inflation and 729
Deflation
Dingchang Zheng, Luigi Y Di Marco, Alan Murray

Analysis of Seismocardiogram Capability for Trending Stroke Volume Changes: a 733
Lower Body Negative Pressure Study
Kouhyar Tavakolian, Guy Dumont, Andrew Blaber

Accelerating Reperfusion with Low Frequency Vessel Deformation during Myocardial 737
Infarction
Marcin Marzencki, Behrad Kajbafzadeh, Farzad Khosrow-Khavar, Bozena Kaminska,
Carlo Menon

The Chest is a Significant Collector of Ambient Noise in Heart Sound Recordings 741
Samuel Schmidt, Henrik Zimmermann, John Hansen, Henrik Møller, Dorte Hammershøi,
Johannes J Struijk

Effects of Deep Breathing on Blood Pressure Measurement in Healthy Subjects 745
Luigi Y Di Marco, Dingchang Zheng, Alan Murray

9-4: Ventricular Modeling: Arrhythmia Chair Ling Xia

Transmural Imaging of Ventricular Action Potentials and Post-Infarct Substrate in 749
Porcine Hearts
Linwei Wang, Fady Dawoud

Spatial Modeling of the Wolff–Parkinson–White Syndrome Induced Ventricular 753
Fibrillation
Sándor M Szilágyi, László Szilágyi, Constantin T Luca, Dragoş Cozma, Gabriel Ivănică,
Călin Enăchescu

Triangulation of the Monophasic Action Potential Causes Flattening of the 757
Electrocardiographic T-wave
Tanveer A Bhuiyan, Claus Graff, Morten B Thomsen, Johannes J Struijk
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Modeling and Simulation Approach for Assessing Proarrhythmic Potency of the 761
Non-cardiological Drugs
Sebastian Polak, Barbara Wiśniowska, Kamil Fijorek, Anna Glinka, Miłosz Polak,
Aleksander Mendyk

10-1: Arrhythmia

Performance Challenges in ECG Pacemaker Pulse Detection Systems 765
Carolyn Lall, Zhe Zhang, Yu Chen

Low-Distortion Baseline Removal Algorithm for Electrocardiogram Signals 769
Ling Zheng, Carolyn Lall, Yu Chen

Collection of Pediatric ECG Data for Testing Detection Algorithms in Automated 773
External Defibrillators
Patricia Radon, Gero von Wagner, Norbert Kraft, Uwe Steinhoff

Algorithm for Real-Time Pulse Wave Detection Dedicated to Non-Invasive Pulse 777
Sensing
Ivo Iliev, Bistra Nenova, Irena Jekova, Vessela Krasteva

Diagnosis of Non-Type I Brugada Syndrome Patients by Vectorcardiographic 781
Measurements
Adolfo Fonseca Guzmán, Andreu M Climent, José Millet, Paola Berné, Josep Brugada,
Rafael Ramos, Ramón Brugada, Marı́a S Guillem

Evaluation of T-wave Morphology Dispersion in High-Resolution ECG for Risk 785
Stratification of Sudden Cardiac Death
Kania Michal, Malgorzata Fereniec, Roman Maniewski

ToxComp - In Vitro – In Vivo Extrapolation System for Drugs Proarrhythmic Potency 789
Assessment
Sebastian Polak, Barbara Wiśniowska, Kamil Fijorek, Anna Glinka, Miłosz Polak,
Aleksander Mendyk

10-2: Atrial Fibrillation

Drastic Reduction of RR Variability and Irregularity after Surgical Treatment of 793
Atrial Fibrillation: a Comparison between Two Ablation Devices
Valentina DA Corino, Caterina Piazza, Federico Anzil, Stefano Benussi, Luca T Mainardi

Study on Atrial Fibrillation Recidivity after Electrical Cardioversion through 797
Fibrillatory Waves Time-Frequency Analysis
R Alcaraz, F Hornero, JJ Rieta
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Optimal Cancellation Template Analysis for Ectopic Beats Removal in Atrial 801
Fibrillation Recordings
A Martinez, R Alcaraz, JJ Rieta

Fibrillatory Waves Automatic Delineation in Atrial Fibrillation Surface Recordings 805
Based on Mathematical Morphology
JJ Rieta, R Alcaraz

10-3: Novel Techniques

Deriving Respiration from Electrocardiogram by Serial Comparison with Statistical 809
Mean Shape
Kai Noponen, Suvi Tiinanen, Tapio Seppänen

A Novel Measure of Atrial Fibrillation Organization based on Symbolic Analysis 813
Massimo W Rivolta, Luca T Mainardi, Roberto Sassi

Feasibility of Monitoring Vascular Ageing by Multi-Site Photoplethysmography 817
Costanzo Di Maria, Emma Sharkey, Annette Klinge, Dingchang Zheng, Alan Murray,
John O’Sullivan, John Allen

10-4: Cardiac Mechanics

Photoplethysmographic Augmentation Index using the Signal Fourth Derivative 821
Rodolfo González, Alain Manzo, Juan Delgado, Julio Gomis-Tena, Javier Saiz

10-5: Electrophysiology

Predictive Value of Entropy Analysis for Atrial Fibrillation Recurrence after Ablation 825
Procedures
R Cervigon, J Moreno, José Millet, F Castells

Effects of Local Epicardial Cooling/Warming on the Complexity of the Ventricular 829
Fibrillatory Pattern
A Guill, José Millet, A Tormos, I Trapero, E Roses, F Castells, L Such-Miquel, L Brines,
M Zarzoso, FJ Chorro

Analysis of the Effects of Lead Configuration on Cardiac Spectrum 833
Ferney Beltrán Molina, Jesús Requena Carrión, Juho Väisänen

xxx



10-6: Modeling

Virtual Electrodes Mechanisms Predictions with a Current-lifted Monodomain Model 837
Yves Coudière, Myriam Rioux

Modified Inverse Solution to One Dipole for Location of Lesions with Changed 841
Repolarization
Jana Svehlikova, Jana Lenkova, Milan Tysler

Dofetilide Unmasks Occult Congenital Long QT Syndrome Type 2: a Simulation Study 845
Lucia Romero, Beatriz Trenor, Jose M Ferrero, Javier Saiz, Colleen E Clancy

GPU Acceleration of Transmural Electrophysiological Imaging 849
M Corraine, S Lopez, L Wang

Study of Self Maintaining Spatial Spiral Waves in Ventricular Tissue 853
Sándor M Szilágyi, László Szilágyi

Cellular Energetic Extension Applied to the Luo-Rudy II Ventricular Cell Model 857
Sándor M Szilágyi

Role of L-Type Calcium in Modulating Pro-Arrhythmic Effects of Dofetilide in 861
Humans
Nejib Zemzemi, Javier Saiz Rodriguez, Blanca Rodriguez

Influence of Pore hERG Mutation on Dofetilide Proarrhythmic Risk 865
Rodolfo González, Juan Delgado, Karen Cardona, Lucia Romero, Beatriz Trenor,
Jose M Ferrero, Javier Saiz

Role of Extracellular Potassium and Cellular Uncoupling on the Electrical Activity of 869
the Purkinje-Ventricle Subsystem: a Simulation Study
Esteban Ramı́rez, Javier Sáiz, Beatriz Trénor

Computational Analysis of Extracellular Calcium Effects on an Improved Human 873
Ventricular Action Potential Model
Elisa Passini, Stefano Severi

Role of Na(+)-Ca(2+) Exchange in Neonatal and Adult Ventricular Cells: a Simulation 877
Study
Hitomi Sano, Yasuhiro Naito, Masaru Tomita

A Semi-Automatic Method to Construct Atrial Fibre Structures: a Tool for Atrial 881
Simulations
Simon Labarthe, Yves Coudiere, Jacques Henry, Hubert Cochet

Hypoxia Modeling using Luo-Rudy II Cell Model 885
Sándor M Szilágyi, László Szilágyi, Călin Enăchescu
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Is Silico Prediction of the Drug Overdose Consequences at the Heart Electrophysiology 889
Level
Sebastian Polak, Barbara Wiśniowska, Kamil Fijorek, Anna Glinka, Miłosz Polak,
Aleksander Mendyk

Relationship between Complex Fractionated Atrial Electrogram Patterns and 893
Different Heart Substrate Configuration
Nicolas Navoret, Sabir Jacquir, Gabriel Laurent, Stéphane Binczak

Mutual Influence between Dyssynchrony and Transmural Conduction Maintains 897
Atrial Fibrillation
Ali Gharaviri, Sander Verheule, Nico Kuijpers, Ulrich Schotten

Non-Invasive Estimation of the Activation Sequence in the Atria during Sinus Rhythm 901
and Atrial Tachyarrhythmia
Jorge Pedron-Torrecilla, Andreu M Climent, Alejandro Liberos, Esther Pérez-David,
José Millet, Felipe Atienza, Maria S Guillem

A Simulation Tool to Assess the Pro-arrhythmic Potential of Ion Channel Blockers 905
Beatriz Trenor, Julio Gomis-Tena, Jose M Ferrero, Sridharan Rajamani, Luiz Belardinelli,
Javier Saiz

10-7: Heart Rate Variability

Renyi Entropy in Identification of Cardiac Autonomic Neuropathy in Diabetes 909
Herbert F Jelinek, Mika P Tarvainen, David J Cornforth

Changes in Heart Rate Variability Indexes due to Drowsiness in Professional Drivers 913
Measured in a Real Environment
Noelia Rodriguez-Ibañez, Miguel Angel Garcia-Gonzalez,
Maria Aurora Filigrana de la Cruz, Mireya Fernandez-Chimeno, Juan Ramos-Castro

Stability of Variability Features Computed from Fetal Heart Rate with Artificially 917
Infused Missing Data
J Spilka, Vaclav Chudáček, M Burša, L Zach, M Huptych, L Lhotská, P Janků, L Hruban

Multifractal Properties Assessment at the Very Low Frequency Range in Subjects with 921
Different Progress of Aortic Valve Stenosis Disease
Jan Gierałtowski, Jan Jacek Zebrowski, Ewa Orłowska-Baranowska, Rafał Baranowski,
Teodor Buchner

A Novel Index Based on Fractional Calculus to Assess the Dynamics of Heart Rate 925
Variability: Changes due to Chi or Yoga Meditations
Miguel Angel Garcia-Gonzalez, Juan J Ramos-Castro, Mireya Fernandez-Chimeno

Analysis of Transient Heart Rate Response to the Active Orthostatic Manoeuvre 929
Gerard Cybulski, Anna Strasz, Wiktor Niewiadomski, Dominika Zycka, Marcin Konefał,
Anna Gasiorowska, Tadeusz Pałko
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Pre-Ectopic Vagal Tone Affects Heart Rate Turbulence Slope in Heart Failure 933
Gianni D’Addio, Mario Cesarelli, Maria Romano, Giandomenico Penna, Giuseppe Furgi,
Nicola Ferrara, Franco Rengo

Neurohormonal and Functional Correlates of Linear and Poincarè Plot Indexes of 937
Heart Rate Variability in Heart Failure Patients
Gianni D’Addio, Mario Cesarelli, Roberto Maestri, Giuseppe Furgi, MT La Rovere,
Nicola Ferrara, Franco Rengo

HRV Signal Dynamic Extraction in the Poincare Plot by analyzing the Extended 941
U-Sequences for Cardiac Arrhythmia Classification
Pouria Sarlak, Amir Homayoun Jafari, Gholamreza Attarodi, Nader Jafarnia Dabanloo,
Seyed Kamaledin Setarehdan, Nazanin Hemmati

Extended Triangle Phase Space Mapping: Novel Method for Representation of Heart 945
Rate Variability Signal
Sadaf Moharreri, Nader Jafarnia Dabanloo, Gholamreza Attarodi, Saman Parvaneh,
Ali M Nasrabadi

Analysis of Slope Based Heart Rate Asymmetry using Poincare Plot 949
Chandan Karmakar, Ahsan Khandoker, Marimuthu Palaniswami

Dynamics of Heart Rate Changes following Moderate and High Volume Exercise 953
Training
Chandan Karmakar, Ahsan Khandoker, Mikko Tulppo, Timo Mäkikallio, Antti Kiviniemi,
Arto Hautala, Heikki Huikuri, Marimuthu Palaniswami, Herbert F Jelinek

10-8: Simulation and Data Analysis

Impact of Anatomical Variations in Ventricular Shape on Non-Invasive 957
Electrophysiological Imaging
Azar Rahimi, Hongda Mao, Ken Wong, Linwei Wang

Activation Time Imaging in the Presence of Myocardial Ischemia: Choice of Initial 961
Estimates for Iterative Solvers
Walther HW Schulze, Danila Potyagaylo, Olaf Dössel

Modeling ECG Signals with regard to the Location and Intensity of Myocardial 965
Infarction
Gholamreza Attarodi, Nader Jafarnia Dabanloo, Samaneh Mahdinazar, Ali M Nasrabadi,
Ali Javadirad

CircAdapt: a User-friendly Learning Environment for (Patho) physiology of Heart and 969
Circulation
Nico Kuijpers, Willem Dassen, Peter M van Dam, Eelco M van Dam, Evelien Hermeling,
Joost Lumens, Theo Arts, Tammo Delhaas
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Patient-Specific Three-Dimensional Torso Models for Analysing Cardiac Activity 973
Frederique Vanheusden, Joao Loures Salinet Jr, William B Nicolson, Gerry P McCann,
G André Ng, Fernando Schlindwein

ICU Outcome Predictions using Physiologic Trends in the First Two Days 977
Mehmet Kayaalp

Telemedicine Application for Predicting Ventricular Arrhythmia and Sudden Cardiac 981
Death by the Analysis of Phase Synchronization in Heart Failure Patients
Sandor Khoor, Tamas Szuszai, Nandor Balogh, Istvan Kecskes, Katalin Fugedi,
Ilona Kovacs, Ildiko Simon, Sandor Rubicsek

Recurrence Quantification Analysis based on P-P Intervals Measurement 985
in Postinfarction Patients with Frequent Ventricular Ectopy
Nandor Balogh, Sandor Khoor, Tamas Szuszai, Istvan Kecskes, Katalin Fugedi,
Ilona Kovacs, Ildiko Simon, Sandor Rubicsek

11: Closing Plenary Session Chairs Pablo Laguna
Piotr Augustinyak

Instantaneous Response of the QT Intervals to Heart Rate Change in Patients with 989
Type 1 Long QT Syndrome
Jean-Philippe Couderc, Xiaojuan Xia, Wojciech Zareba

Inverse Electrocardiographic Imaging to Assess Electrical Dyssynchrony in Cardiac 993
Resynchronization Therapy Patients
Fady Dawoud, David Spragg, Karl H Schuleri, B Milan Horáček, Henry Halperin,
Albert C Lardo

Real-Time Transmission of 2D Echocardiograms over WiMAX networks 997
Eva Cavero, Álvaro Alesanco, José Garcı́a
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