2011 24th International
Symposium on Computer-Based
Medical Systems

(CBMS 2011)

Bristol, United Kingdom
27-30 June 2011

I E E E IEEE Catalog Number: CFP11CBM-PRT
4 ISBN: 987-1-4577-1189-3



TABLE OF CONTENTS

Proceedings of the 24th International Symposium on Computer-Based Medical Systems — CBMS 2011
(2] 1S (] IR 1 ST 1
Tony Solomonides

MAIN CONFERENCE TRACK:

A Novel Methodology for Evaluating User Interfaces in Health Care..........cccccocoiviiiicicicece e 7
Luca Longo, Bridget Kane
On Record Keeping at Multidisciplinary Team MEETINGS. ......c.oiiiiiiiriie it 13

Bridget Kane, Saturnino Luz
A Retrospective Study of Paediatric Health and Development Following Pre-Implantation Genetic

(Do Loy =T Lo STl =T o 17 o o SO 19
Mark Olive, Alison Lashwood, Tony Solomonides
Data Warehousing based Architecture for the Reporting of the NHS Primary Care Prescribing.........c.cccoovevvniene 26

Sabina Redzanovic, Panagiotis Chountas, Thierry Chaussalet, Farid Fouladinejad, Mohamed Tadjer
Information and Communication Technologies Enable a Comprehensive Governance of Patient

Safety in Chemotherapy. An Italian Framework PFOJECT .......c.ccoiiiiiiiiiiie et 32
Elena Sini, Michele Torresani, Paolo Locatelli, Nicola Restifo, Roberta Facchini

Performance Analysis and Assessment of a tf-idf based Archetype-SNOMED-CT Binding Algorithm...................... 39
Sheng Yu, Jesus Bisbal, Damon Berry

Right Dose, Right Care, Every Time a Distributed System for Quality Use 0f Drugs.........cccceoereienininiene e 45
B. Rudroju. M. Schukat, P. Kidd

An Informatics Architecture for the Virtual Pediatric Intensive Care UNit...........ccooviiviiiiiiicincsceseceessiens 51

Daniel Crichton, Chris Mattman, Andrew Hart, David Kale, Robinder Khemani, Patrick Ross, Sarah Rubin, Paul
Veeravatanayothin, Amy Braverman, Cameron Goodale, Randall Wetzel

Interorganizational Structures of Taiwan’s HOSPITAIS........c.cciiiiiiiiici e 57
Hsieh-Hua Yang, Yi-Horng Lai, Fen Fen Huang, Chien-Chang Yang

SensorMed: A Lightweight Software Library for Pervasive Healthcare Systems ...........ccccoceieiiiieiiiienene e 63
Athanasia Panousopoulou, Leo Galway, Chris Nugent, Guido Parente

Sharable Simulations of Public Health for Evidence Based Policy MaKing .........cccccoveviiiiiiiiiiieiciee e 69
P. A. Couch, J. Ainsworth, I. Buchan

Usable Access Control Policy and Model for HEaItNCArE ..........c.coiiiiiiiii e 75
Ana Ferreira, Ricardo Correia, Marta Brito, Luis Antunes

Virtual Health Care Infrastructures: Markets and Hierarchies ... 81
Ann Seror

A Cloud Computing Framework for Real-time Rural and Remote Service of Critical Care...........c.cccccecvnvreieennne. 87
Carolyn McGregor

A Framework for Context-Aware Online Physiological MONITOFING ........cccoviiiiiiiieicc e 93
Shuai Zhang, Sally McClean, Bryan Scotney, Leo Galway, Chris Nugent

A Wireless EEG Monitor System based 0n BSN NOGE............cooiiiiiiiiii e 99
Yeongjoon Gil, Gang Li, Haifeng Chen, Jungtae Lee

An Efficient Autofocus Algorithm for Indirect Immunofluorescence AppliCations............ccocoveveiinienincnencissene 106
Giulio lannello, Leonardo Onofri, Gianpaolo Punzo, Paolo Soda

Eye Tracker Based Method for Quantitative Analysis of Pathological NyStagmus ...........ccccoereiiieniiienencieseneeen 112
Daniela Giordano, Carmelo Pino, Concetto Spampinato, Massimo Di Pietro, Alfredo Reibaldi

Vishnoo - An Open-Source Software for ViSioN RESEAICI ..........ccoiiiiiiiii e 118

Enkelejda Tafaj, Thomas Kubler, Jorg Peter, Ulrich Schiefer, Martin Bogdan, Wolfgang Rosenstiel

COMPUTATIONAL PROTEOMICS AND GENOMICS:

Challenges in Microarray Data Management and ANALYSIS. .........oooiiiiiiiriiee e e 127
Pietro Hiram Guzzi, Mario Cannataro
Multi-Domain Data Search and Retrieval: A Service-Oriented Life Science SCENArio ..........ccccveveevieiceecie e 133

Giorgio Ghisalberti, Marco Masseroli, Salvatore Vadacca



Template-based Semi-automatic Workflow Construction for Gene Expression Data Mining ...........cccccoceveiiiiiennnne 139
Jiri Belohradsky, David Monge, Filip Zelezny, Matej Holec, Carlos Garcia Garino

KNOWLEDGE DISCOVERY AND DECISION SYSTEMS IN BIOMEDICINE:

A Multidisciplinary Approach to the Design and Development of a CAD System for the Detection of

Clustered MiICrOCAICITICALIONS .........coiieiii it b et b e bt bbbt e e bt bt bt st bbb e e ne et e 147
Claudio Marrocco, Mario Molinara, Francesco Tortorella, Pierluigi Rinaldi, Lorenzo Bonomo, Alfredo Ferrarotti,
Cesare Aragno, Salvatore Schiano Lo Moriello

A Reliable Approach for Applying DICOM Structured Reporting in a Large-scale

TeIEMEAICING NETWOIK ...ttt bbbtk bbbt bt ekt b bbbt b bttt b et ettt ns 153
Cloves Langendorf Barcellos, Aldo von Wangenheim, Rafael Andrade

MediQuery-An Automated DeciSioN SUPPOIT SYSTEM .......ciiiiiiiiiieeiiee sttt 159
Rebeck Carvalho, Rahul Isola, Ameya Tripahty

A Method for the Automatic Classification of ECG Beat on Mobile PhONES............ccocoiiiiiiiniiiceeeeee 165
Fernando A. Varella, Guilherme L. De Lima, Cirano lochpe, Valter Roesler

Classifying the Decision to Perform Surgery in MEN1 Cancer Patients using DeciSion Trees..........ccocevvvverieeneneenn. 171

Daniel Hohle, Carla R.C. Pieterman, Gerlof D. Valk, A. R. Hermus, Hans P. F. Koppeschaar, John-Jules Ch.
Meyer, Robert P. J. De Lange

Feature Extraction from Electroencephalograms for Bayesian

Assessment of NEWDOIN Brain MAtUFTLY .........c.ooi ittt sttt a e sae s be et ese e s e enesee e 177
Livia Jakaite, Vitaly Schetinin, Joachim Schult
Color to Grayscale Staining Pattern Representation in HIF ... e 183

Paolo Soda, Ermanno Cordelli
Informativeness of Sleep Cycle Features in Bayesian Assessment of Newborn

Electroencephalographic MatUFAtion ...........c.ccviiiiiiiiicece ettt et st sbe s nseraaneens 189
Vitaly Schetinin, Livia Jakaite, Joachim Schult

Predictions in Antibiotics Resistance and Nosocomial Infections MoNitoring...........ccccoovreiiniiniiiencneneeeese e 195
Mary Gerontini, Michalis Vazirgiannis, Alkiviadis C. Vatopoulos, Michalis Polemis

Quantitative Evaluation of Parkinson’s Disease using Sensor Based Smart GIOVe ...........cccccoeieeiiieneneneieece s 201

Khalil Niazmand, Karin Tonn, Anastasios Kalaras, Urban Fietzek, Jan-Hinnerk Mehrkens, Tim Lueth

TECHNOLOGY ENHANCED LEARNING IN MEDICAL EDUCATION:

A Learning Tool for Assessing Skeletal Bone Age in RAAIOIOgY .......cccoueiiiiiiiiiniiiees e 211
Alberto Faro, Daniela Giordano, Concetto Spampinato, Rosalia Leonardi
An Economical and Feasible Teaching Tool for Biomedical EQUCALION ............ccooiiiiiiiiiiiiiie e 217

Radovan Stojanovic, Dejan Karadaglic

Federating Learning Management Systems for Medical Education: A Persuasive Technologies

T o T=Tot YT RSOOSR 222
Panagiotis Bamidis, Stathis Th. Konstantinidis, Charalambos Bratsas, M. Sriram lyengar

Modeling Medical Interventions using the Semantic MediaWiki for use in Healthcare

PractiCe and EAUCALION ..........ooiiiiiiie bttt b e et h bbbt e bt s e e bt e bttt e b e b et et e abe e 228
Dionysia Kontotasiou, Charalambos Bratsas, Panagiotis Bamidis

PRIMER ICT: A New Blended Learning Paradigm for Teaching ICT Skills to Older People...........ccccooeriinnncnn. 234
Peter Kokol, Gregor Stiglic

Promoting Learning in MORMED, a Multilingual Social Networking Platform.............ccccoooiiiiiiiininceceneen 239

Iraklis Paraskakis, Thanos Hatziapostolou

Using Education Theory to Design a Patient E-Health Education System Capable of Increasing
HEAITN LITEIACY ...ttt ettt s bt et e st e st et e e b e s b et e st e s e e Rt e b e e b e e b et et e b esseRaebe et e s be b e e entateabennn 245
Kevin Butterworth, Alex Gray, Heather Butterworth, Omnia Allam

INTELLIGENT PATIENT MANAGEMENT:

Development of a Web-based System using the Model View Controller Paradigm to Facilitate

Regional Long-Term Care PIANNING .........covoiiiiiiieie ettt be st st e st e e et e teebeebestesbesaenseseaneans 253
Philip Worrall, Thierry Chaussalet, Salma Chahed Jebalia
The Impact of Temperature Disparity on Emergency Readmissions and Patient FIOWS ............c.ccocvvniniiciiiiennne 260

Muhammad Saiful Islam, Thierry Chaussalet, Nazmiye Ozkan, Salma Chahed, Eren Demir, Christophe Sarran



InfoFrame — An Intelligent Informatics Data Collection Framework ... 266
Ali Hamou, Jesse O'Brien, Stacey Guy, Femida Gwadry-Sridhar

Introducing Home Telemanagement of Congestive Heart Failure Using Xbox Gaming Platform.............cccccoce.ee.. 272
Joseph Finkelstein, Jeffrey Wood
Using Process-Mapping to Design Integrated Health Information Management SyStems............cccoevevivieneriiieesnne, 276

Matt-Mouley Bouamrane, Frances Mair

SUPPORTING COLLABORATION IN HEALTHCARE:

3D Visualization and Interaction with SpatiotemMpPOoral X-Fay .........ccccoiiiiiiiiiniieieieceee e 285
Foteini loakeimidou, Alex Olwal, Axel Nordberg, Hans von Holst

Human Computer Interaction Issues in Eliciting User Requirements for an Electronic Patient Record

WITN IMIUTTIPIE USEES ..ottt sttt et bbb e e s e £e a4 e ek e sb e b et e st e b e e b e et e st et e e e st eseebeebesbe b e e ensaraanens 291
Clare Harney, Paul Fahey, Sajeesh Kesavan, Alana McMahon, Louise McQuaid, Bridget Kane

Interactive Annotations to Support Collaborative Analysis of Streaming Physiological Data .............cccccoceeeieninene 297
Ruairi O'Reilly, John Morrison, Philip Healy, Geraldine Boylan

Nurse Calls via Personal Wireless Devices; Some Challenges and Possible Design Solutions............c.ccoceeiviniencne. 302
Lill Kristiansen

Pointing in Multi-Disciplinary MediCal IMEETINGS ........coveiiiiiieie ettt ebesbeneen 308
Eva-Lotta Sallnas, Jonas Moll, Oscar Frykholm, Kristina Groth, Jonas Forsslund

Spatial, Organizational, and Social Dimensions of Intra-hospital Communication..............ccccccevvviniicnencicece 314

Ero S. Karlsen, Line Melby, Lill Kristiansen

BIOMEDICAL IMAGE PROCESSING AND INFORMATICS:

Biomedical CBIR using “Bag of Keypoints” in a Modified Inverted INeX..........cccococvviiriiiieiiiiesecceneens 323
Mahmudur Rahman, Sameer Antani, George Thoma

Computer-Aided Detection of Retroflexion in COlONOSCOPY .......oveiviiiieiiiiiiisec et 329
Yi Wang, Wallapak Tavanapong, Johnny Wong, Junghwan Oh, Piet.C. De Groen

Controller-free Exploration of Medical Image Data: Experiencing the Kinect ...........cccccooeiiiiiiiiincnenececc 335
Luigi Gallo, Alessio Placitelli, Mario Ciampi

Graph to Graph Matching: Facing Clinical ChalleNQeS..........cco it 341

Cristina Oyarzun Laura, Klaus Drechsler
Improving Content-Based Retrieval of Medical Images through Dynamic

Distance on ReleVanCe FEEADACK ..ottt sttt r e ne e 347
Pedro H. Bugatti, Agma J. M. Traina, Caetano Traina
Multi-modality Medical Image Simulation of Biological Models with the Virtual Platform (VIP)........cccccoceevevinnee. 353

Adrien Marion, Germain Forestier, Hugues Benoit-Cattin, Sorina Camarasu-Pop, Patrick Clarysse, Rafael
Ferreira Da Silva, Bernard Gibaud, Tristan Glatard, Patrick Hugonnard, Carole Lartizien, Herve Liebgott, Svenja
Specovius, Joachim Tabary, Sebastien Valette, Denis Friboulet

Review of Medical Image Retrieval Systems and FUtUre DIireCHiONS...........ccovviiiieiiiiciit i 359
Payel Ghosh, Sameer Antani, L. Rodney Long, George R. Thoma
RIM-ONE: An Open Retinal Image Database for Optic Nerve Evaluation ............cccccooiinininniciniienee e 365

Francisco Jose Fumero Batista, Silvia Alayon Miranda, Jose Francisco Sigut Saavedra, Jose Luis Sanchez De La
Rosa, Marta Gonzalez-Hernandez
SAPPHIRE Middleware and Software Development Kit for Medical Video Analysis..........cccoeovvveiiininciniennnene, 371
Sean Stanek, Wallapak Tavanapong, Johnny Wong, Junghwan Oh, Ruwan Nawarathna, Jayantha Muthukudage,
Piet De Groen

Separation of INterconNNEcted HEPALIC VEINS ........oiuiiiiiiiiiiieeee ettt ettt sb et e e e besae e s 377
Klaus Drechsler, Simon Oelmann, Cristina Oyarzun Laura

Spine X-Ray Image Retrieval using Partial Vertebral BOUNTAries ............ccoveiiiiiniiiieccc s 383
Zhiyun Xue, Rodney Long, Sameer Antani, George Thoma

The Similarity Cloud Model: A Novel and Efficient Hippocampus Segmentation Technique............ccccocevevviiiiennne 389

Fredy Carranza-Atho, Agma Juci Machado Traina, Caetano Traina, Paula Rejane Bezerra Diniz, Antonio Carlos
Dos Santos



MEDICAL ROBOTICS:

Capturing Motions and Forces of the Human Masticatory System to Replicate Chewing and to

Perform Dental Wear EXPEIIMENTS. ..ottt b et ettt b e b b e b e e st e b e eb e bt st e b e e ebeeneens 397
Daniel Raabe, Andrew Harrison, Anthony Ireland

Development of a Novel Robotic System for Hand Rehabilitation ..............cocoiiiiiiiiiiiie e 403
Antonia Tzemanaki, Sanja Dogramadzi, Daniel Raabe

Parametric Design of an Active Ankle Foot Orthosis with Passive COmMPlancCe ............ccocvvvieieieieneieneeeee e 409

James Carberry, Graham Hinchley, Edward Talyor, James Buckerfield, Thomas Burton, Sebastian Madgwick,
Ravi Vaidyanathan

Robust Multi-modal Surface Matching for Intra-operative RegiStration............ccoceoeiiiiiiiiineieieescesee e 415
Thiago R. Dos Santos, Alfred Franz, Hans-Peter Meinzer, Lena Maier-Hein

Sensor Suites FOr ASSISTIVE AIM PrOStNETICS ......cc.iiiiiiiicic et e st e te s ra et e ereesresneenteens 421
Martin Buckley, Ravi Vaidyanathan, Walterio Mayol

Ultrasound Palpation by Haptic EIaStOgraphy ........cccoooiiiiiiieie et 427

Karljohan Lundin Palmerius, Roald Havre, Odd Helge Gilja, lvan Viola

ASSISTIVE TECHNOLOGIES:

An Embedded Mobile Deductive System for Low Cost Health Monitoring SUPPOIt ...........ccooeiiieiiriieieceec e 435
Clauirton Siebra, Natasha Lino, Manuela Silva, Helio Siebra
Designing a Web-based Telehealth System for Elderly People: An Interview Study in New Zealand....................... 441

Singh Jaspaljeet, Burkhard C. Wunsche, Christof Lutteroth, Czarina Ramos
Cameras as Cultural Probes in Requirements Gathering - Exploring their Potential in Supporting the

Design of ASSISTIVE TECHNOIOQY ......iiuiiiiiiiiiiicic ettt et e bt e st e e e s e seebeebestesbe e et essenenns 447
Praminda Caleb-Solly, Alison Flind, John Paul Vargheese

Self-Adaptive Application for Indoor Wayfinding for Individuals with Cognitive Impairments............c.cccccoevnnene. 453
Basel Magableh, Stephen Barrett

Using Model-based Clustering to Discretise Duration Information for Activity Recognition............c.ccococeiiinincnn. 459

Sally McClean, Lalit Garg, Priyanka Chaurasia, Bryan Scotney, Chris Nugent

ONTOLOGIES, TERMINOLOGIES AND LANGUAGE PROCESSING:

Aligning Medical Ontologies by Axiomatic Models, Corpus Linguistic Syntactic

Rules and ConteXt INFOIMATION ..ottt ettt ettt e st et e b e bt ebeseeebe e enseneeneanas 469
Sonja Zillner, Daniel Sonntag

Analysing the Evolution Of the NCI THESAUIUS...........oiiiieeise ettt see e neste e 475
Rafael S. Goncalves, Bijan Parsia, Uli Sattler

Leveraging Semantic Networks for Personalized Content in Health Recommender Systems..........cc.ccocvvevveviiiiiiennnns 481
Martin Wiesner, Stefan Rotter, Daniel Pfeifer

Ontology-driven Development of a Clinical Research Information SYStem ............cccooiiiiniiiiiininnee e 487
John Chelsom, Ron Summers, Ira Pande, lan Gaywood

Scalability and Cost of a Cloud-based Approach to Medical NLP ............cociiiiiiiiiie e 491
Kyle Chard, Michael Russell, Yves Lussier, Eneida Mendonca, Jonathan Silverstein

Sharing Object Models for Multi-modality Medical Image Simulation: a Semantic Approach...........ccccoceevvverinnene. 497

Germain Forestier, Adrien Marion, Hugues Benoit-Cattin, Patrick Clarysse, Denis Friboulet, Tristan Glatard,
Patrick Hugonnard, Carole Lartizien, Herve Liebgott, Joachim Tabary, Bernard Gibaud

The Cancerology Ontology: Designed to Support the Search of Evidence-based Oncology from

BIOMEAICAI LITEIATUIES ...ttt ettt bt bbbt bt bt e et e bt e b £ e bt e bt s b e bt e st e bt eb e e b e et e b e et et e ebennen 503
Jantima Polpinij

Author Index





