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Preface

This volume contains the work presented at the 5th International Work Confer-
ence on Ambient Assisted Living (IWAAL 2013) held in Costa Rica during the
2nd-6th December, 2013. The event was established during 2009, inspired by
the European Union’s Ambient Assisted Living Joint Program (AALJP). The
ageing of the population is concerning national healthcare systems throughout
all developed countries in relation to the increasing burdens being placed on
the provision of health and social care. Predictions are estimating that by 2020
around one quarter of the European population will be over 65. This will make
healthcare systems almost unable to sustain an adequate delivery of care pro-
vision unless new models of care and prevention are introduced. The AALJP
has as a core strategy to support the development of solutions to improve the
delivery of care and increase levels of independence for an ageing population.

Information and Communication Technologies are paving the way towards
a new paradigm of advanced systems aimed at both preventing and managing
long term healthcare conditions in addition to de-hospitalizing care provision.
The interest of healthcare stakeholders is continuously growing around such tech-
nological based solutions which aim to address the effects of the ageing of the
population. As a result, Ambient Assisted Living (AAL) is becoming a well rec-
ognized domain. AAL relates to the use of ICT technologies and services in both
daily living and working environments with the aim to help inhabitants by pre-
venting and improving wellness and health conditions, in addition to assisting
with daily activities, promotion of staying active, remaining socially connected,
and of living independently.

The theme of this year’s event is Ambient Assisted Living and Active Ag-
ing. This year, once again, IWAAL collected a remarkable set of scientific works
reporting new methods, methodologies, algorithms, and tools specifically de-
vised to address AAL research challenges. In addition, a variety of assistive
applications that harness the benefits of sensing technologies, human computer
interaction, and ambient intelligence have been included.

The review process of the material submitted was supported by over 60 mem-
bers from an International Program Committee. This included members from the
following countries in Europe: Czech Republic, Northern Ireland, Spain, Italy,
Austria, Belgium, England, Germany, The Netherlands, France and Cyprus and
was further supported by members from the United States of America, Canada,
Mexico, Chile, Panama and Costa Rica. Each paper was allocated up to 3 re-
viewers with the final process of the review being guided by the two workshop
co-chairs.

From the 23 papers submitted, 13 were accepted as full papers and 7 were
recommended to revise and re-submit their original submissions as short papers.
The final set of papers represents a truly international field of research with
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authors from 12 countries including: Jordan, Mexico, Costa Rica, Chile, United
States of America, South Korea, Austria, England, Spain, Sweden, Finland and
Northern Ireland.

To conclude, we wish to thank all organizers, members of the Program Com-
mittee and reviewers for helping us in realizing a top quality conference and
producing this volume.

December 2013 Christopher Nugent
Antonio Coronato
José Bravo



General Chairs

José Bravo
Sergio F. Ochoa

IWAAL PC Chairs

Christopher Nugent
Antonio Coronato

Workshop Chair

Ramén Hervés

Local Chair

Luis A. Guerrero

Publicity Chairs

Jesus Fontecha,
Vladimir Villarreal

Program Committee
Julio Abascal

Bessan Abdulrazak
Xavier Alaman
Rosa Arriaga
Mohamed Bakhouya

Stephane Bouchard
Kyle Boyd

Robin Braun

José Bravo

Yang Cai

Organization

Castilla La Mancha University, Spain
University of Chile, Chile

University of Ulster, UK
CNR, Italy

Castilla La Mancha University, Spain

Universidad de Costa Rica, Costa Rica

Castilla La Mancha University, Spain
Technological University of Panama, Panama

University of the Basque Country-Euskal
Herriko Unibertsitatea, Spain

Université de Sherbrooke, Canada

UAM, Spain

Georgia Institute of Technology, USA

University of Technology at Belfort
Montbeliard, France

Université du Québec en Outaouais, Canada

University of Ulster, UK

University of Technology Sydney, Australia

Castilla La Mancha University, Spain

Carnegie Mellon University, USA



VIII Organization

Luis Carrico
Liming Luke Chen
Wei Chen

Vaclav Chudadek

Marcello Cinque
Tan Cleland
Walter Colitti

Antonio Coronato
Hariton Costing

Domenico Cotroneo
Vicenzo de Florio
Wolfgang De Meuter
Giuseppe de Pietro
Giovanna Di Marzio
Jesus Fontecha
Leonardo Galicia
Antonio Garcia-Macias
Antonietta Grasso
Dominique Guinard
Phillip Hartin

Jan Havlik

Sumi Helal
Ramon Hervas
Martin Hitz
Robert Istepanian
Martin Kampel
Wolfgang Kastner
Abdelmajid Khelil
Bernhard Klein
Vaclav Kremen

Lenka Lhotska

Vincenzo Loia
Wolfram Luther
Diego Lopez-De-Ipina
Pedro Jose Marron

Oscar Mayora,
Vittorio Miori

University of Lisbon, Portugal

University of Ulster, UK

Eindhoven University of Technology,
The Netherlands

Czech Technical University of Prague,
Czech Republic

The University of Naples Federico II, Ttaly

University of Ulster, UK

ETRO-COMO, Vrije Universiteit Brussel,
Belgium

ICAR-CNR, Italy

University of Medicine and Pharmacy,
Romania

University of Naples Federico II, Italy

University of Antwerp, Belgium

Vrije Universiteit Brussel, Belgium

CNR, Italy

University of Geneva, Switzerland

Castilla La Mancha University, Spain

UABC, Mexico

CICESE, Mexico

Xerox Research Center Europe, France

MIT/ETH Zurich/SAP Research, Switzerland

University of Ulster, UK

Czech Technical University of Prague,
Czech Republic

University of Florida, USA

Castilla La Mancha University, Spain

Alpen Adria Universitat Klagenfurt, Austria

Kingston University, UK

Vienna University of Technology, Austria

TU Vienna, Austria

Huawei ERC, Germany

Deusto Institute of Technology, Spain

Czech Technical University of Prague,
Czech Republic

Czech Technical University of Prague,
Czech Republic

Universita degli Studi di Salerno, Italy

University of Duisburg-Essen, Germany

University of Deusto, Spain

University of Duisburg-Essen and Fraunhofer
IAIS, Germany

Create-Net, Italy

CNR, Italy



Angelica Munoz-Melendez
Tasuya Nakayima

Panagiota Nikopoulou-Smyrni
Christopher Nugent

Sergio Ochoa

Cristiano Paggetti

George Papadopoulos

Dennis Pfisterer

Till Plumbaum

Josef Rafferty
Marcela Rodriguez
Mario Romero
Rodrigo Santos

Monica Tentori
Gabriel Urzaiz
Natalia Villanueva
Vladimir Villarreal
Andreas Voss
Nadir Weibel
Hen-I Yang

Additional Reviewers

Borja Gamecho
Christos Mettouris
Peter Rothenpieler
Eline Philips

Organization IX
INAOE, Mexico

Brunel University, UK

University of Ulster, UK

Universidad de Chile, Chile

I+ S.r., Italy

University of Cyprus, Cyprus

University of Liibeck, Germany

DAI-Labor, Technische Universitéat Berlin,
Germany

University of Ulster, UK

UABC, Mexico

Georgia Institute of Technology, USA

Universidad Nacional del Sur - Bahia Blanca,
Argentina

CICESE, Mexico

University of Andhuac Mayab, Mexico

University of Texas at El Paso, USA

Technological University of Panama, Panama

University of Applied Sciences Jena, Germany

University of California San Diego, USA

Towa State University, USA

University of the Basque Country, Spain
University of Cyprus, Cyprus

University of Lubeck, Germany

Vrije Universiteit Brussel, Belgium



Table of Contents

Session 1: AAL Environments

A Knowledge Based Framework to Support Active Aging at Home
Based Environments. .. ... ..
Miguel Angel Valero, José Bravo, Juan Manuel Garcia,
Diego Lopez-de-Ipina, and Ana Gomez

Mobile Based Prompted Labeling of Large Scale Activity Data ........
Ian Cleland, Manhyung Han, Christopher Nugent, Hosung Lee,
Shuai Zhang, Sally McClean, and Sungyoung Lee

Mobile NFC vs Touchscreen Based Interaction: Architecture
Proposal and Evaluation . ........... . . .
Pablo Curiel, Koldo Zabaleta, and Ana B. Lago

A Database-Centric Architecture for Home-Based Health Monitoring . . .
Wagner O. de Morais, Jens Lundstrém, and Nicholas Wickstrom

Improving Health Services Using Cloud Computing, Big Data and

WITEleSS SENSOTS « v vt vttt ettt e e et
Diego Gachet Pdez, Victor Padron, Manuel de Buenaga, and
Fernando Aparicio

Session 2: User Interaction and Assistive Solutions

Focus Group Evaluation of Scenarios for Fall Risk Assessment and Fall
Prevention in Two Countries . ...........oiiiiiinnan...
Heidi Simild, Milla Immonen, Carlos Garcia Gordillo,
Tuula Petdkoski-Hult, and Patrik Eklund

Enhancing Social Interaction between Older Adults and Their
Families .. ...
Diego Munioz, Francisco Gutierrez, Sergio F. Ochoa, and
Nelson Baloian

Personalization of Serious Videogames for Occupational Engagement
for Elderly .. ...
Mario A. Bruno, Roberto G. Aldunate, and Jaime Meléndez

Return to Activities of Daily Life: Physiotherapy Rehabilitation

with Serious Game . ... ...
Juan Manuel Gonzdlez-Calleros, Sergio Arturo Arzola-Herrera,
Josefina Guerrero-Garcia, FEtelvina Archundia-Sierra, and
Jaime Munoz-Arteaga



XII Table of Contents

Image Analysis for Crack Detection in Bone Cement .................
Carlos Bricenio, Jorge Rivera-Rovelo, and Narciso Acuna

Session 3: Sensing and Activity Recognition

Mobile and Context-Aware Grocery Shopping to Promote Active
AN o
Netzahualcoyotl Herndndez, Carlos Refugio, Monica Tentori,
Jesus Favela, and Sergio Ochoa

Handling Displacement Effects in On-Body Sensor-Based Activity
Recognition .. ... ... .
Oresti Banos, Miguel Damas, Héctor Pomares, and Ignacio Rojas

Application of a Cluster-Based Classifier Ensemble to Activity
Recognition in Smart Homes ........... .. ... .. i,
Anna Jurek, Yaxin Bi, Christopher Nugent, and Shengli Wu

A Vision System for Intelligent Monitoring of Activities of Daily Living
at Home . ..o
Alexandros Andre Chaaraoui, José Ramon Padilla-Lipez,
Francisco Javier Ferrandez-Pastor, Juan Manuel Garcia-Chamizo,
Mario Nieto-Hidalgo, Vicente Romacho-Agud, and
Francisco Florez-Revuelta

Detecting Changes in Elderly’s Mobility Using Inactivity Profiles ......
Rainer Planinc and Martin Kampel

Session 4: Key Application Domains

An Integral Medicine Taking Solution for Mild and Moderate Alzheimer
Patients .. ...
Gabriel Urzaiz, Eric Murillo, Sergio Arjona, Ramon Hervas,
Jesus Fontecha, and José Bravo

Human Facial Expression Recognition Using Wavelet Transform and
Hidden Markov Model . ... ... .
Muhammad Hameed Siddiqi and Sungyoung Lee

A Real-Time Insulin Injection System .......... ... ... ... .. ... ....
Muwaffaq Otoom, Hussam Alshraideh, Hisham M. Almasaeid,
Diego Lopez-de-Ipina, and José Bravo

67

71

80

88

96



Table of Contents XIII

Development and Evaluation of an Augmented Object for Notifications
of Particular Emails .. ... ... o 128
Gustavo Lopez Herrera, Mariana Lépez, and Luis A. Guerrero

An Augmented Object Prototype for Helping to Prevent the Sudden
Infant Death Syndrome ......... ... ... .. . i 132
Gustavo Lopez, Mariana Lépez, and Luis A. Guerrero

Author Index . ... .. . 137





