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Preface

The goal of pervasive computing is to thoroughly integrate information processing into
everyday objects and activities. With recent advances in software and hardware technologies in
such areas as smart sensors, wireless sensor networking, sensor data management, data stream
processing, RFID, embedded systems, distributed processing, artificial intelligence, agent
theory, speech recognition, image and video analysis, signal processing, computational
intelligence, machine learning, data and text mining, information retrieval, gesture recognition,
biometrics, text-to-speech processing, software engineering, ..., etc., it has become possible for
someone engaging in pervasive computing to enjoy the many benefits it is supposed to bring
about in a Smart Home (SH) environment and it is for this reason that the objective of this
special issue “Pervasive Technology and Applications in Smart Home Environments” is to
foster the dissemination of state-of-the-art research in the use of the latest pervasive
technologies in SH environments. From the many submissions to this special issue, we have
decided to choose several of them that can bring us up-to-date research results in deploying
pervasive technologies and applications in smart homes. We expect that they will stimulate
further research and development of innovative services and solutions in smart homes.

The first paper, which is titled “Disability centered approach in smart space management”
(Rachid Kadouche, et al.) presents an approach to enhance environmental services to peoples
with special needs. It highlights, in particular, a framework based on the use of a Web Ontology
Language for data representation and implementation. The feasibility of the proposed
framework is demonstrated through an implemented prototype integrated in a smart home
demonstrator and tested with users under a laboratory conditions.

The second and third paper are both concerned with the issue of “security” -- an important
aspect in the development of a SH environment. The second paper, which is titled “A Sudoku
Based Wet Paper Hiding Scheme” (The Duc Kieu et al.) proposes an information hiding
scheme for grayscale images by using a secret key to randomly select a subset of pixels as dry
pixels, and applies toral automorphism to maximize the number of dry pixel pairs of the cover
image. The results show that this information hiding scheme could achieve good image quality
and flexible hiding capacity so that unauthorized users without knowledge of the secret key and
the secret parameters are not able to extract embedded messages.

The third paper, which is titled “Enforcing Security in Smart Homes using Security Patterns”
(Paul EI Khoury et al.) addresses the issue of providing context-dependent security services in
the implementation of remote healthcare in smart homes. It proposes to use validated security
techniques and mechanisms to capture security properties to be implemented in what is called
security patterns which can satisfy security requirements in a real smart home healthcare
scenario. The approach is implemented in a prototype in such a scenario.

The fourth paper, entitled “Personal Privacy Management for Common Users” by Susana A.
Bagiiés et al., tackles the privacy issues in pervasive computing environments. It introduces a
user-centric privacy management framework and six applications to enable the common users
to manage their privacy easily. The privacy manager, a tool containing the six applications, is
elaborated in terms of design principle as well as the feel and look of the user interface.

The fifth paper, which is titled “Improving Reusability of Hazard Analysis Model with
Hazard Template for Deriving Safety Properties of Home Network System” (Ben Yan et al.) is
concerned with the safety issues operating a home network system of appliances. It presents a
model that can derive verifiable safety properties from a given home network system model and
some hazard contexts using a goal-oriented analysis. This approach of analysis yields cause-
and-effect chains from abstract hazard contexts to the concrete attributes of various appliances
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and services. The safety properties and their responsible operations give the strong rationale of
the safety of an HNS. To save the analysis cost and make the approach more practical, a
reusable hazard template is also proposed.

The sixth paper, which is titled “Flexible Smart Home Architecture using Device Profile for
Web Services: a Peer-to-Peer Approach” (Jorge Parra et al.) proposes the design and
development of a flexible smart home architecture using a peer-to-peer (P2P) approach. Based
on it, different home devices and services are represented as individual peers in a distributed
system and application workflow logic among the peers can then be distributed for a flexible
home architecture with autonomous behavior of the peers. The proposed approach can be
shown to provide the flexibility and autonomy needed in the overall architecture of a desirable
smart home.

A very important aspect of the future smart home environment is that they have to be usable.
The seventh paper which is titled is “Sociable Kitchen: Interactive Recipe System in Kitchen
Island” (Tsai-Yun Mou et al.) addresses the usability aspects of a smart home. It presents the
design of a system to increase social interactions and communications among people. A
tangible interactive recipe system embedded in a Kitchen Island was introduced and evaluated.
The results indicate that visual representation of dishes could facilitate the sharing of
experiences and positive responses among people. How this is expected to have further
implications on sociable design is also discussed in the paper.

These contributed papers, seven in this special issue, have presented the latest research
results in the use of pervasive technologies in SH environments. We believe that readers will
find new insights to stimulate further research and development of innovative services and
solutions in future smart homes.

Enjoy reading!

May 2009

Guest Editors:

Daging Zhang

Institut TELECOM SudParis, France

Keith C.C. Chan

Hong Kong Polytechnic University, Hong Kong, China
Shiuh-Jeng Wang

Central Police University, Taiwan.



International Journal of Smart Home
Vol.3, No.2, April, 2009

IJSH Special Issue Guest Co-Editors

Daqing ZHANG is a professor in Ambient Intelligence and Pervasive System Design at
Institute TELECOM SudParis, France. He initiated and led the research in Smart Home,
Helathcare/Elderly care and context-aware computing from 2000 to 2007 at the Institute for
Infocomm Research (I12R), Singapore. He was the founding head of Connected Home Lab
(2003-2004) and the founding head of Context-Aware Systems Department (2004-2006) at I12R,
Singapore. He has served as general chair/program chair for 7 international conferences and
given a dozen of keynote/invited talks. He is an associate or guest editor of 4 international
journals in Ambient Intelligence and smart home. Daqing's research interests include
pervasive/ubiquitous computing, service-oriented computing, and context-aware systems. He
has published over 100 papers in referred journals, conferences and books, where his research
work on context model and middlware got around 1000 citations in the past five years. Daging
obtained his Ph.D. from University of Rome "La Sapienza”, Italy in 1996.

Keith C.C. Chan obtained his B.Math. (Hons.) degree in Computer Science and Statistics and
M.A.Sc. and Ph.D. degrees in Systems Design Engineering from the University of Waterloo,
Waterloo, Ontario, Canada in 1984, 1985 and 1989 respectively. He joined the IBM Canada
Laboratory as a senior analyst soon after graduation and was involved in the design and
development of image and multimedia and software engineering tools. In 1994, he joined The
Hong Kong Polytechnic University where he is currently a Professor in the Department of
Computing. Prof. Chan’s research interests are in Pervasive Computing, Data Mining, and
Software Engineering. He is the author and co-author of three books and over 150 publications
in refereed journals and conference proceedings. Prof. Chan is on the editorial board of four
journals and is on the program committee of numerous conferences. He is currently also a
Guest Professor of the Graduate University of the Chinese Academy of Sciences.

Shiuh-Jeng Wang received his PhD degree in Electrical Engineering at National Taiwan
University, Taipei, Taiwan in 1996. He is currently with Dept. of Information Management at
Central Police University, Taoyuan, Taiwan, where he directs the Information Cryptology and
Construction Laboratory (ICCL, http://hera.im.cpu.edu.tw). He was a recipient of the 5th Acer
Long-Tung Master Thesis Award and the 10th Acer Long-Tung Ph.D Dissertation Award in
1991 and 1996, respectively. Dr. Wang served the editor-in-chief of the Communications of the
CCISA in Taiwan from 2000-2006. He has been elected as the Panel Director of Chinese
Cryptology and Information Security Association (CCISA) since Sept. 2006. He is also the
author/co-author of seven books on information security (in Chinese). Prof. Wang has
published over 200 papers in referred Journals/Conference proceedings/Technique reports so
far. He is a full professor, and a member of the IEEE, ACM, and IACR respectively. His
current interests include information security, digital investigation and computer forensics,
Steganography, cryptography, data construction and engineering.



International Journal of Smart Home
Vol.3, No.2, April, 2009

General Information of 1JSH

Bibliographic Information

ISSN: 1975-4094
Publisher: SERSC

Science & Engineering Research
Support Center, Republic of Korea

Contact Information

Science & Engineering Research
Support Center

Head Office: Room 402, Man-Je Bld., 449-8, Ojung-Dong, Daedoek-Gu, Daejon,
Korea

Phone no.: +82-42-624-2265
Fax no.: +82-42-624-2205

Email: ijsh@sersc.org or ijshmanager@gmail.com

Journal Topics

The Journal invites new and original submissions addressing theoretical and practical topics
in information technology and intelligent computing fields including (but not limited to these

topics):

SH Applications:

Smart home (Building) applications and services

Smart home network middleware and protocols
Commercial and industrial application for SH

Context awareness model for smart home services
Wireless sensor networks (WSN) / RFID application for SH
Semantic Technologies for SH

Semantic Knowledge Management and Services in SH

SH Security:

Multimedia Security and Services in SH



International Journal of Smart Home
Vol.3, No.2, April, 2009
e Smart home security issues and model
e Access control and privacy protection in SH
e Forensics and Security Policy in SH
e WSN / RFID Security in SH

e Security Protocol for smart home service

SH Embedded Hardware and Software:

e Embedded Hardware Support for SH

e Embedded Software for SH

e Embedded System Architecture for SH
e Real-time OS for SH

e Smart and Personal Devices for SH

e Power-Aware Computing for SH

e Middleware for SH

e Specification, Validation and Verification of Embedded Software

Editor-in-Chief

Sajal K. Das
University Texas at Arlington, USA
Email: das@cse.uta.edu

Associate Editors

Sajid Hussain
Acadia University, Canada
Email: sajid.hussain@acadiau.ca

Yan Zhang
Simula Research Laboratory, Norway

E-mail: yanzhang@ieee.org

Houcine Hassan



International Journal of Smart Home
Vol.3, No.2, April, 2009

Universidad Politecnica de Valencia, Valencia, Spain
E-mail: husein@disca.upv.es

Sang-Soo Yeo
BTWorks Inc., Korea / Hannam University, Korea
E-mail: ssyeo@msn.com

Daqing Zhang
Institut Telecom SudParis, France
E-mail: daging.zhang@int-edu.eu

Advisory Board (AB)

Ching-Hsien Hsu (Chung Hua University, Taiwan)

Javier Lopez (University of Malaga, Spain)

Jianhua Ma (Hosei University, Japan)

Jiannong Cao (The Hong Kong Polytechnic University, Hong Kong)
Laurence T. Yang (St Francis Xavier University, Canada)

Tai-hoon Kim (Hannam University, Korea)

Witold Pedrycz (University of Alberta, Canada)

General Editor (GE)

Deok Gyu Lee (ETRI, Korea)

George Roussos (University of London, UK)

Hesham H. Ali (University of Nebraska at Omaha, USA)
Kia Makki (Florida International University, USA)
Michael Beigl (University of Karlsruhe, Germany)

Niki Pissinou (Florida International University, USA)

Editorial Board (EB)

Alex Zhaoyu Liu (University of North Carolina at Charlotte, USA)

Ali Shahrabi (Glasgow Caledonian University, UK)

Andry Rakotonirainy (Queensland University of Technology, Australia)
Anind K. Dey (Carnegie Mellon University, USA)

Antonio Coronato (ICAR-CNR, Italy)

Antonio Pescape' (University of Napoli Y°Federico 11V, Italy)

Arek Dadej (University of South Australia, Australia)

Bessam Abdulrazak (University of Florida, USA)

Biplab K. Sarker (University of New Brunswick, Fredericton, Canada)
Bo Yang (University of Electronic Science and Technology of China)
Bo-Chao Cheng (National Chung-Cheng University, Taiwan)

Vi



International Journal of Smart Home
Vol.3, No.2, April, 2009

Borhanuddin Mohd Ali (University of Putra Malaysia, Malaysia)
Byoung-Soo Koh (DigiCAPS Co., Ltd, Korea)

Chunming Rong (University of Stavanger, Norway)

Damien Sauveron (University of Limoges, France)

Debasish Ghose (Indian Institute of Science, India)
Eung-Nam Ko (Baekseok University, Korea)

Fabio Martinelli. (National Research Council - C.N.R., Italy)
Fevzi Belli, (University of Paderborn, Germany)

Gerd Kortuem (Lancaster University, UK)

Geyong Min (University of Bradford, UK)

Giuseppe De Pietro ( ICAR-CNR, Italy)

Hakan Duman (British Telecom, UK)

Hans-Peter Dommel (Santa Clara University, USA)

Hongli Luo (Indiana University, USA)

Huirong Fu (Oakland University, USA)

Hung-Chang Hsiao (National Cheng Kung University, Taiwan)
Hwalin Park (Sookmyung Women's University , Korea)
Ibrahim Kamel (University of Sharjah, UAE)

Ilsun You (Koea Bible University, Korea)

Irfan Awan (University of Bradford, UK)

Jiann-Liang Chen (National Dong Hwa University, Taiwan)
Jianzhong Li (Harbin Inst. of Technology, China)

Jin Wook Lee (Samsung Advanced Institute of Technology, Korea)
Joohun Lee (Dong-Ah Broadcasting College,Korea)

Jordi Forne (Universitat Politecnica de Cataluny, Spain)

Juan Carlos Augusto (University of Ulster at Jordanstown, UK)
Karen Henricksen (NICTA, Australia)

Kuei-Ping Shih (Tamkang University, Taiwan)

LF Kwok (City University of Hong Kong, HK)

Liudong Xing (University of Massachsetts - Dartmouth, USA)
Marc Lacoste (France Télécom Division R&D, France)
Mei-Ling Shyu (University of Miami, USA)

Mounir Mokhtari (INT/GET, France)

Paris Kitsos (Hellenic Open University, Greece)

Pedro M. Ruiz Martinez (Univ. of Murcia, Spain)

Phillip G. Bradford (The University of Alabama, USA)

Pilar Herrero (Universidad Politécnica de Madrid, Spain)

Qi Shi (Liverpool John Moores University, UK)

Rodrigo de Mello(University of Sao Paulo, Brazil )

Serge Chaumette (Université Bordeaux 1,France)

Shaohua TANG (South China University of Technology, China)
Stefanos Gritzalis (University of the Aegean, Greece)
Tatsuya Yamazaki (NICT, Japan)

Toshihiro Tabata (Okayama University, Japan)

vii



International Journal of Smart Home
Vol.3, No.2, April, 2009

Tsung-Chuan Huang (National Sun Yat-sen University, Taiwan)
Tsutomu Terada (Osaka University, Japan)

Umberto Villano (Universita' del Sannio, Italy)

Vincenzo De Florio (University of Antwerp, Belgium)

Vipin Chaudhary (Wayne State University to University at Buffalo, SUNY)
Wen-Shenq Juang (Shih Hsin University, Taiwan)

Xinwen Fu (Dakota State University, USA)

Yang Guangwen (Tsinghua University, P.R.China)

Yoshiaki HORI (Kyushu University, Japan)

Young Yong Kim (Yonsei University, Korea

Chunming Rong (University of Stavanger, NORWAY)

Luciano Bononi (University of Bologna, Italy)

Lingyang Song (Philips Research Laboratories, UK)

Josef Noll (UniK/University of Oslo, Norway)

Jianhua He (Swansea University, UK)

Mieso Denko (University of Guelph, Canada)

Chik How Tan (Gjwvik University College, Norway)

Naixue Xiong (Japan Advanced Institute of Science and Technology, Japan)
Frode Eika Sandnes (Oslo University College, Norway)

Jun Zheng (Queen College, CUNY, USA)

Changhoon Lee (CIST, Korea University, Korea)

Editorial Secretary

e Feruza Sattarova Yusufovna (Hannam University, Korea)

viii



International Journal of Smart Home
Vol.3, No.2, April, 2009



