2012 25th IEEE International
Symposium on Computer-Based
Medical Systems

(CBMS 2012)

Rome, Italy
20 — 22 June 2012

I E E E IEEE Catalog Number: CFP12CBM-PRT
4 ISBN: 978-1-4673-2049-8



Contents

Invited Keynotes

Advances in Data Mining for Biomedical Research 1
Nada Lavrac

Multivariate and Multiscale Analysis of Biomedical Signals: Towards a Comprehensive Approach to Medical 6
Diagnosis
Sergio Cerultti

Biomedical Cancer Imaging Analysis 11
Julia Schnabel

General Track

Symbolic Representation and Clustering of Bio-Medical Time-Series Data Using Non-Parametric 17
Segmentation and Cluster Ensemble
Hyokyeong Lee and Rahul Singh

Graph-Based Retrieval of Multi-Modality Medical Images: A Comparison of Representations Using Simulated 23
Images
Ashnil Kumar, Jinman Kim, Michael Fulham and Dagan Feng

A Novel Algorithm for Automated Counting of Stained Cells on Thick Tissue Sections 29
Baishali Chaudhury, Kurt Kramer, Daniel Elozory, Gerry Hernandez, Dmitry Goldgof, Lawrence Hall and
Peter Mouton

Method to Support Diagnosis of Cervical Intraepithelial Neoplasia (CIN) Based on Structural Analysis of 35
Histological Images
Gisele Miranda, Edson Soares, Junior Barrera and Joaquim Felipe

Inexpensive Monocular Pico-Projector-based Augmented Reality Display for Surgical Microscope 41
Chen Shi, Brian Becker and Cameron Riviere

A Random Walks Perspective on Maximizing Satisfaction of Personalized Nutrition Planning 47
Jen-Hao Hsiao and Henry Chang

A flexible Java GPU-enhanced visualization framework and its applications 53
Ruida Cheng, Alexandra Bokinsky, Justin Senseney, Nish Pandya, Evan McCreedy and Matthew McAuliffe

A Comparison of State-of-the-Art Technologies for Irreversible Compression of Large Medical Datasets 59
Alberto Signoroni, Mario Pezzoni, Claudia Tonoli and Riccardo Leonardi

PaMiNI: A Comprehensive System for Mining Frequent Neuronal Patterns of the Human Brain 65
Julian Caspers, Karl Zilles, Simon B. Eickhoff and Christoph Beierle

Fully automated hippocampus segmentation with virtual ant colonies 71
Elisa Fiorina, Roberto Bellotti, Piergiorgio Cerello, Andrea Chincarini, lvan De Mitri and Maria Evelina
Fantacci



A novel Bayesian approach to adaptive mean shift segmentation of brain images 77
Qaiser Mahmood, Artur Chodorowski, Andrew Mehnert and Mikael Persson

GroBa: Growing balloons for calibre measurement on stenotic lumens 83
Adria Perez-Rovira, Emanuele Trucco, Jonathan Weir-Mccall and Graeme Houston

Energy-Based and Feature-Based Strategies for Estimating the Contrast Agent Concentration in Ultrasound 89
Medical Imaging
Claudia Sciallero, Marco Crocco and Andrea Trucco

ECG baseline drift correction through phase space for simple R-point detection 95
Emil Plesnik, Olga Malgina, Jurij F. Tasic and Matej Zajc

Detection of Masses in Mammograms Using Region Growing Controlled by Multilevel Thresholding 99
Jayasree Chakraborty, Sudipta Mukhopadhyay, Veenu Singla, Niranjan Khandelwal and Rangaraj Rangayyan

Estimating vertebral orientation from biplanar radiography based on contour matching 105
Junhua Zhang, Jun Wu, Xinling Shi and Yufeng Zhang

Detection of Architectural Distortion Using Coherence in Relation to the Expected Orientation of Breast 110
Tissue
Rangaraj Rangayyan, Jayasree Chakraborty, Shantanu Banik, Sudipta Mukhopadhyay and Leo Desautels

A classification-based approach to segment HEp-2 cells 114
Gennaro Percannella, Paolo Soda and Mario Vento

Segmentation and classification of breast lesions using dynamic features in Dynamic Contrast Enhanced- 119
Magnetic Resonance Imaging
Roberta Fusco, Mario Sansone, Carlo Sansone and Antonella Petrillo

Using HOG-LBP Features and MMP Learning to Recognize Imaging Signs of Lung Lesions 123
Li Song, Xiabi Liu, Ling Ma, Chunwu Zhou, Xinming Zhao and Yanfeng Zhao

Automatic Electrode Selection in Unobtrusive Capacitive ECG Measurements 127
Tobias Wartzek, Hannes Weber, Marian Walter, Benjamin Eilebrecht and Steffen Leonhardt

Motion Estimation in Medical Video Sequences Using Affine Transform 131
Pulak Mondal and Swapna Banerjee

Multiphase Risk Assessment of Atypical Liver Resections 135
Klaus Drechsler, Marius Erdt, Cristina Oyarzun Laura and Stefan Wesarg

Fuzzy based segmentation of Multiple Sclerosis lesions in magnetic resonance brain images 139
Ahmad Bijar, Rasoul Khayati and Antonio Pefialver Benavent

Automatic Segmentation of Hippocampus in Histological Images of Mouse Brains using Deformable Models 143
and Ensemble Classifiers
Pablo Mesejo, Roberto Ugolotti, Ferdinando Di Cunto, Stefano Cagnoni and Mario Giacobini

Segmentation through a local and adaptive weighting scheme, for contour-based blending of image and prior 147
information.
Dimitrios Zarpalas, Polyxeni Gkontra, Petros Daras and Nicos Maglaveras

Dealing with multigranular spatio-temporal databases to manage psychiatric epidemiology data 151
Gabriele Pozzani, Alberto Belussi, Carlo Combi, Francesco Amaddeo, Gianluca Rambaldelli and Damiano
Salazzari

audioEPR: a Specialized Electronic Patient Records for the Semi-Automatic Management of Clinical Datain 155
Audiology

Mario Cannataro, Pietro Hiram Guzzi, Salvatore Scaramuzzino, Pierangelo Veltri, Claudio Petrolo and
Giuseppe Chiarella



Modeling Clinical Workflows Using Business Process Modeling Notation 159
Nima Hashemian and Syed Sibte Raza Abidi

Argumentation Theory in Health Care 163
Longo Luca, Bridget Kane and Lucy Hederman

Special Track 1 - Bioinformatics: towar ds personalized medicine from omics data

Sym-Bio GUI: a graphical user interface to analyze protein aminoacid residue contact networks 169
Valentina Russo, Alessandro Giuliani and Luisa Di Paola

CytoMCL: a Cytoscape plugin for fast Clustering of Protein Interaction Networks 175
Pietro Hiram Guzzi and Mario Cannataro

Volume visualization for exploration of population trends in two-dimensional gel electrophoresis protein data 180
Ola Kristoffer @ye, Dag Magne Ulvang, Katarina M. Jgrgensen, Sigrun M. Hjelle and Bjgrn Tore Gjertsen

BioWizard: Discovering and Validating Associations Between Biological Entities by Integrated Analysis of 186
Scientific Literature and Experimental Data
Concetto Spampinato, Daniela Giordano, Isaak Kavasidis and Sebastiano Milardo

The ProGenGrid Virtual Laboratory for Bioinformatics 192
Maria Mirto, Marco Passante and Giovanni Aloisio

Special Track 2 - Collaboration and technology-mediated communication in healthcare

Improving Operational Support in Hospital Wards through Vocal Interfaces and Process-Awareness 198
Fabrizio Cossu, Andrea Marrella, Massimo Mecella, Alessandro Russo, Giuliano Bertazzoni, Marianna Suppa
and Francesco Grasso

Rigorous process-based modelling of patterns for collaborative work in healthcare teams 204
Petros Papapanagiotou, Jacques Fleuriot and Adela Grando

Knowledge Artifacts as Tools to Communicate and Develop Knowledge in Collaborative User-Driven Design 210
Helena Lindgren

Collaboration for Research and Education in Health Care: The Latin American and Caribbean Health Sciences 216
System (BIREME)
Ann Seror

Supporting collaboration among health care professionals and disease surveillance in remote areas 222
Saturnino Luz, Masood Masoodian, Manuel Cesario and Bill Rogers



Special Track 3 - Image processing for ophthalmology: challengesin retinal analysisand
related fields

A General Framework for Detecting Diabetic Retinopathy Lesions in Eye Fundus Images 228
Gwenole Quellec, Mathieu Lamard, Beatrice Cochener, Etienne Decenciere, Bruno Lay, Pascale Massin,
Christian Roux and Guy Cazuguel

Automatic Refinement of Vascular Tracking in Retinal Images: False Vessels Detection 234
Lara Tramontan and Alfredo Ruggeri

Effective features for artery-vein classification in digital fundus images 240
Andrea Giachetti, Andrea Zamperini, Emanuele Trucco and Khai Sing Chin

Image Database Clustering To Improve Microaneurysm Detection In Color Fundus Images 246
Brigitta Nagy, Balint Antal and Andras Hajdu

Detection of retinal vascular bifurcations by rotation, scale and reflection-invariant COSFIRE filters 252
George Azzopardi and Nicolai Petkov

Automated microaneurysm detection method based on double-ring filter and feature analysis in retinal fundus 256
images
Yuji Hatanaka, Tsuyoshi Inoue, Susumu Okumura, Chisako Muramatsu and Hiroshi Fujita

Modification of drusen border detection algorithm based on flooding simulation 260
Martynas PataSius, Vaidotas Marozas, Darius Jegelevicius and Arunas Lukosevicius

Automatic Exudate Detection with Improved Naive-Bayes Classifier 264
Balazs Harangi, Balint Antal and Andras Hajdu

Data fusion for multi-lesion diabetic retinopathy detection 268
Herbert Franz Jelinek, Ramon Pires, Rafael Padilha, Siome Goldenstein, Jacques Wainer, Terry Bossomaier
and Anderson Rocha

Segmentation of Vessels through Supervised Classification in Wide-field Retina Images of Infants with 272
Retinopathy of Prematurity
Enea Poletti and Alfredo Ruggeri

Automated Segmentation of Optic Disc and Optic Cup in Fundus Images for Glaucoma Diagnosis 278
Fengshou Yin, Jiang Liu, Damon Wing Kee Wong, Ngan Meng Tan, Carol Cheung, Baskaran Mani, Tin Aung
and Tien Yin Wong

Graph-Based Minimal Path Tracking in the Skeleton of the Retinal Vascular Network 284
Domenico Tegolo and Carmen Alina Lupascu

Special Track 4 - Emerging smart technologies for personalised healthcare

DDSS: Dynamic Decision Support System for Elderly 290
Asad Masood Khattak

A Novel Indoor Localization System for Healthcare Environments 296
Jeroen Wyffels, Lieven De Strycker, Jean-Pierre Goemaere, Piet Verhoeve, Pieter Crombez and Bart
Nauwelaers



Probabilistic Models for Smart Monitoring 302
M. Van Der Heijden and Peter Lucas

Surveying Patients with Smart Devices 308
Patrick Lamber, Manfred Mitterer, Laura Napolitano, Francesco Ricci and Floriano Zini

A Remotely Programmable Smart Pillbox for Enhancing Medication Adherence 312
Brianna Abbey, Anahita Alipour, Logan Gilmour, Christopher Camp, Crys Hofer, Robert Lederer, Greig
Rasmussen, Lili Liu, loanis Nikolaidis, Eleni Stroulia and Cheryl Sadowski

Satisfying Health Information Needs: A German Health Exhibition Example 316
Martin Wiesner, Arzu Yilmaz and Daniel Pfeifer

Fully-automated Interpretation of Biochemical Tests for Decision Support by Smartphones 320
Marina Velikova, Peter Lucas, Ruben Smeets and Josien Terwisscha van Scheltinga

Measuring Healthcare Decision Aid Effectiveness 326
Fiona Collard and Jonathan M Garibaldi

Special Track 5 - Endoscopic image processing and analysis

On the Implicit Handling of Varying Distances and Gastrointestinal Regions in Endoscopic Video Sequences 332
with Indication for Celiac Disease
Sebastian Hegenbart, Andreas Uhl and Andreas Vécsei

Evaluation of Cross-validation Protocols for the Classification of Endoscopic Images of Colonic Polyps 338
Michael Hafner, Michael Liedlgruber, Stefan Maimone, Andreas Uhl, Andreas Vécsei and Friedrich Wrba

Intrinsic Higher-Order Correlation and Lacunarity Analysis for WCE-based Ulcer Classification 344
Vasileios Charisis, Leontios Hadjileontiadis, Jodo Barroso and George Sergiadis

Changes in Collagen Cross-Linking of Articular Cartilage are Revealed by Spectral Reflectance Imaging 350
Jussi Kinnunen, Harri T Kokkonen, Vuokko Kovanen, Markku Hauta-Kasari, Pasi Vahimaa and Jukka
Jurvelin

Special Track 6 - Learning-based biomedical information systems

Detecting Cardiac Pathologies from Annotated Auscultations 354
Pedro Ferreira, Felipe Mourato, Daniel Pereira, Miguel Coimbra, Ricardo Cruz-Correia, Sandra Mattos and
Inés Dutra

Biological cells classification using Bio-Inspired descriptor in a boosting k-NN framework 360
Bel Haj Ali Wafa, Paolo Piro, Dario Giampaglia, Thierry Pourcher and Michel Barlaud

A Bag of Visual Words Approach for Centromere and Cytoplasmic Staining Pattern Classification on HEp-2 366
Images
Giulio lannello, Leonardo Onofri and Paolo Soda

An SFFS Technique for EEG Feature Classification to Identify Sub-Groups 372
Mary Baker and Elizabeth Hames

Random Forests based WCE frames classification 376
Alessandro Torrisi and Giovanni Gallo



Characterization of the breast region for computer assisted Tabar masking of paired mammographic images 382
Paola Casti, Arianna Mencattini, Marcello Salmeri, Maria Luisa Pepe, Fabio Mangieri and Antonietta
Ancona

Empirical Investigation of Consensus Clustering for Large ECG Data Sets 388
Andrei Kelarev, Andrew Stranieri, John Yearwood and Herbert Jelinek

Detection of clustered microcalcifications based on watershed segmentation algorithm 392
Claudio Marrocco, Mario Molinara, Francesco Tortorella, Pierluigi Rinaldi, Lorenzo Bonomo, Alfredo
Ferrarotti, Cesare Aragno and Salvatore Schiano Lo Moriello

Highly Efficient Optimal K-Anonymity For Biomedical Datasets 397
Florian Kohlmayer, Fabian Prasser, Claudia Eckert, Alfons Kemper and Klaus A. Kuhn

Sequential Pattern Mining to Discover Relations between Genes and Rare Diseases 403
Nicolas Béchet, Peggy Cellier, Thierry Charnois, Bruno Cremilleux and Marie-Christine Jaulent

Temporal Data Mining of Order Entry Histories for Characterization of Medical Practice 409
Shusaku Tsumoto

Knowledge-based Compilation of Magnetic Resonance Diagnosis Reports in Neuroradiology 413
Mario Cannataro, Orlando Alfieri and Francesco Fera

k-Gabor: A New Feature Extraction Method for Medical Images Providing Internal Analysis 417
Gabriel Humpire Mamani, Agma J. M. Traina and Caetano Traina Jr.

Sparse Principal Component Extraction and Classification of Long-term Biomedical Signals 423
Shengkun Xie, Sridhar Krishnan and Anna T. Lawniczak

Efficient Automated Liquid Detection in Microplates 429
Sefan Schinwald, Dominik Engel and Maria Seidler

Extractive Evidence Based Medicine Summarisation based on Sentence-specific Statistics 433
Abeed Sarker, Diego Molla and Cecile Paris

Sentence-based Classification of Free-text Breast Cancer Radiology Reports 437
Aisan Maghsoodi, Merlijn Sevenster, Johannes Scholtes and Georgi Nalbantov

Special Track 7 - Informatics challenges of patient centric health and social care

Supporting Social Care Practice: exploring the role of information and information systems in social care 441
assessment
Penelope Hill

Application Services Architecture of the National Project for Social Services IT 447
Esa Paakkanen, Juha Mykkanen and Aki Miettinen

Supporting Citizen-Centered Care for Seniors - Experiences from Two Swedish Research Projects 452
Maria Hagglund, Isabella Scandurra and Sabine Koch

MyPHRMachines: Lifelong Personal Health Records in the Cloud 458
Pieter Van Gorp and Marco Comuzzi



Special Track 8 - Processing and managing medical data streams

ICT4Depression: service oriented architecture applied to the treatment of depression 464
Artur Rocha, Mario Ricardo Henriques, Jodo Correia Lopes, Rui Camacho, Michel Klein, Gabriele Modena,
Pepijn Van de Ven, Elaine McGovern, Eric Tousset, Thibaut Gauthier and Lisanne Warmerdam

Supporting Clinical Trials to Predict Adverse Events in the Brain Trauma Domain 470
Anthony Stell, Richard Sinnott, Rob Donald and lan Piper

On the Road to Predictive Smart Alarms based on a Networked Operating Room 476
Marcus Koeny, Czaplik Michael, Rolf Rossaint and Steffen Leonhardt

Contributions to a Decision Support System Based on Depth of Anesthesia Signals 480
Raquel Sebastiao, Margarida Martins Silva, Joao Gama and Teresa Mendonca

Designing an ubiquitous computing environment for monitoring physical activity 486
Douglas Nunes, Wanderley Souza, Antonio Francisco Prado and Marcelo Demarzo

Model-Based Physiological Data Stream Evaluation for Dialysis Therapy 492
Lukas Pielawa, Maarten Wester, Frank Simonis and Andreas Hein

Variability Analysis with Analytics Applied to Physiological Data Streams from the Neonatal Intensive Care 498

Unit
Carolyn Mcgregor, Christina Catley and Andrew James

Special Track 9 - Ontologies, terminologies and language processing

Automated Clinical Coding Using Semantic Atoms and Topology 503
Neil Barrett, Jens Weber-Jahnke and Vincent Thai

A Consistency Checker for Verifying the Knowledge Encoded into Clinical DSSs 509
Eugenio Cesario, Massimo Esposito, Giuseppe De Pietro and Domenico Talia

Global guided interactive diagnosis through dynamic taxonomies 515
Giovanni Maria Sacco

Knowledge-Driven Inference of Medical Interventions 521
Anthony Stell, Laura Moss and lan Piper

A semantically enriched medical literature mining framework 525
Francesco Maiorana

A Linked Data Approach to Assessing Medical Data 529
Laura Moss, David Corsar and lan Piper

An Ontological Modeling Approach to Align Institution-Specific Clinical Pathways: Towards Inter-Institution ~ 533

Care Standardization
Samina Abidi and Syed Sibte Raza Abidi

Special Track 10 - Systems and servicesfor quality enhancement of healthcare provisioning

Wireless Human Motion Acquisition System for Rehabilitation Assessment 537
Lara Gonzalez-Villanueva, Lorenzo Chiesi and Luca Mussi



Features of Electronic Early Warning Systems which Impact Clinical Decision Making 541
Atieh Zarabzadeh, Mervyn O’Connell, John O’Donoghue, Tom O'Kane, Simon Woodworth, Joe Gallagher,
Siobhan O’Connor and Frederic Adam

HOME Q-Score: Assessing the quality of healthcare provisioning 545
Aisha Naseer, Bo Hu and Kenichi Fukuda

eHealth Key Issues in Portuguese Public Hospitals 551
Ricardo Jodo Cruz-Correia, José Carlos Nascimento, Henrique O'Neill and Rui Dinis Sousa

HCMM - A Maturity Model for Measuring and Assessing the Quality of Cooperation between and within =~ 557
Hospitals
Tobias Mettler and André Blondiau

Special Track 11 - Grid and cloud computing in biomedicine and life sciences

Distributed Decision Support for Cancer Research Associated to Infectious Disease 563
Alfredo Tirado-Ramos, Alexandra Anghelescu, Jingjing Gao and Minh L.T. Nguyen

Accessing advanced computational resources in Africa through Cloud Computing 569
Ana Jimenez-Castellanos, Guillermo de La Calle, Raul Alonso-Calvo, Rada Hussein and Victor Maojo

SySQ: a Web-based System for Survey and Questionnaire Management in Medicine 573
Mario Cannataro, Pietro Hiram Guzzi, Alessia Sarica, Domenico Flotta and Carmelo GA. Nobile

A Cloud Computing Service for managing biomedical image collections 579
Raul Alonso-Calvo, Jose Crespo, Miguel Mufioz, Monserrate Intriago and Ana Jimenez-Castellanos

Dicoogle Relay — a Cloud Communications Bridge for Medical Imaging 585
Carlos Viana-Ferreira, Carlos Costa and José Luis Oliveira

“3D Cloud” in Life Sciences: an innovative framework for remote 2D/3D Visualization and Collaboration 591
Livia Torterolo, Gianluca Papaleo, Silvia Scaglione, Francesco Ruffino and Maurizio Aiello

On a Meaningful Integration of Web Services in Data-Intensive Biomedical Environments: The DICODE 597
Approach

Guillermo de La Calle, Miguel Garcia-Remesal, Manolis Tzagarakis, Spyros Christodoulou, Georgia Tsiliki
and Nikos Karacapilidis

The Application Hosting Environment 3.0: Simplifying Biomedical Simulations Using RESTful Web Services 601
David Chan-Wei Chang, Stefan J. Zasada and Peter V. Coveney

Special Track 12 - Inteligent patient management

Using Phase-type Models to cost a cohort of Stroke Patients 605
Sally McClean, Jennifer Gillespie, Bryan Scotney and Ken Fullerton

Modelling the development of late onset sepsis and length of stay using discrete conditional survival models 611
with a classification tree component
Adele Marshall, Kieran Payne, Karen Cairns, Stan Craig and Emma McCall



Using phase type distributions for modelling HIV disease progression 617
Lalit Garg, Giovanni Masala, Sally Mcclean, Marco Micocci and Giuseppina Cannas

Forecasting Long-Term Care Demand with Incomplete Information: A Grey Modelling Approach 621
Philip Worrall and Thierry J. Chaussalet





