Proceedings

IA

2008 IEEE International Conference
on Sensor Networks, Ubiquitous,
and Trustworthy Computing

SUTC 2008

11-13 June 2008 e Taichung, Taiwan

Sponsors
IEEE Computer Society
National Science Council, Taiwan, ROC
Academia Sinica, Taiwan, ROC
Institute for Information Industry, Taiwan, ROC
Asia University, Taiwan, ROC

Los Alamitos, California IEEE

CCPS? Washington  Tokyo computer

soclety




Proceedings

I—A
SUTC 2008

Table of Contents

FOF@WONM ... xiii
Welcome from the Conference Program Co-Chairs....................cc.ccoooooenn, XV
COMMULEEES ...ttt Xvi
Keynotes

Cyber-Physical Systems: A NEW FIONTIET ........cccueriiiiiiieieeierieie ettt ee sttt e te et e et e seesseenseensesnsesseenneas 1

Lui Sha, Sathish Gopalakrishnan, Xue Liu, and Qixin Wang

Security Enforcement Model for Distributed Usage CONtrol ...........ccccovieiieiiiiiiniesieieee et 10
Xinwen Zhang, Jean-Pierre Seifert, and Ravi Sandhu

China’s National Research Project on Wireless Sensor NetWOrKS .........ccceecviivierieniieiieiinienieeie e sie e eveeseenne e 19
Lionel M. Ni

Mobile and Wireless Mesh/Ad Hoc Networks

Strong QoS and Collision Control in WLAN Mesh and Ubiquitous NetWorks ..........ccccerererereneneninieieieieeens 20
Chi-Hsiang Yeh and Richard Wu

Construct Small Worlds in Wireless Networks Using Data MUIES ..........ccoocveviieiieienieniieiecieseeieee e 28
Chang-Jie Jiang, Chien Chen, Je-Wei Chang, Rong-Hong Jan, and
Tsun Chieh Chiang

Load Awareness Multi-channel MAC Protocol Design for Ad Hoc Networks.........ccoooeiieiiiiiiiniiiie e 36
Chih-Min Chao and Kuo-Hsiang Lu



A Reactive Local Positioning System for Ad HOC NEtWOTKS ........c.cccviviirieriieiiieieeiesiese et cee e sae e esee e sseeseens 44
Sungil Kim, Yoo Chul Chung, Yangwoo Ko, and Dongman Lee

Security, Privacy, and Trust

A Novel Distributed Authentication Framework for Single Sign-On Services .........ceeevireverierieniieieeieneereeveeveneeens 52
Kaleb Brasee, S. Kami Makki, and Sherali Zeadally

A Study on Digital Audio Watermarking Internet Applications .........coccoevererereriiieieieneeneseeseee e 59
Yiju Wu and Shigeru Shimamoto

An Enhanced Trust Model Based on Reputation for P2P NetWorks .........ccoooieiiiiiiiiiieeeeeeeee e 67
Xu Wu, Jingsha He, and Fei Xu

On the Security of the Full-Band Image Watermark for Copyright Protection ............cceceeuereneneresenenceeeieene. 74
Chu-Hsing Lin, Jung-Chun Liu, and Pei-Chen Han

Ubiquitous and Wireless Security

Using Body Sensor Networks for Increased Safety in Bomb Disposal MiSSIONS.........cc.eoeruererireneneeieieieieieenee 81
John Kemp, Elena 1. Gaura, James Brusey, and C. Douglas Thake

A Cloaking Algorithm Based on Spatial Networks for Location Privacy .........ccccceeeivvieiienieniiieceeseee e 90
Po-Yi Li, Wen-Chih Peng, Tsung-Wei Wang, Wei-Shinn Ku, Jianliang Xu,
and J. A. Hamilton Jr.

Controlled Disclosure of Context Information across Ubiquitous Computing Domains............cceccvereeveervereeneenenne 98
Cristian Hesselman, Henk Eertink, Martin Wibbels, Kamran Sheikh, and
Andrew Tokmakoff

Efficient Proxy Signatures for Ubiquitous COMPULINEZ.........ccveiuiiiieiiieie ettt ae e eee 106

Santosh Chandrasekhar, Saikat Chakrabarti, and Mukesh Singhal

Deployment and Coverage of Wireless Sensor Networks

Sub-optimal Step-by-Step Node Deployment Algorithm for User Localization
1N WITEIESS SENSOT NEEWOTKS ....oiiiiiieiiiieee ittt e e e et e e e e e e et aeeeeeseseataaeeeeeessensaareeeseesasnnenaeeeeas 114
Yuh-Ren Tsai and Yuan-Jiun Tsai

Neighborhood-Aware Density Control in Wireless Sensor NetWorks..........cc.oovevieriieciieiienieneeieeee e 122
Mu-Huan Chiang and Gregory T. Byrd

Two-Way Beacon Scheduling in ZigBee Tree-Based Wireless Sensor NetWorks ........cccceceeverienerenienieneneeneeniennens 130
Lun-Wu Yeh, Meng-Shiuan Pan, and Yu-Chee Tseng

vi



Applications and Protocols of Wireless Sensor Networks

Algorithms and Methods beyond the IEEE 802.15.4 Standard for a Wireless

Home Network Design and IMPlementation .............c.oouererireiieieieieie ettt ee et seeebesaeseeeneeneeeeneens
M. A. Lopez-Gomez, A. Florez-Lara, J. M. Jimenez-Plaza, and
J. C. Tejero-Calado

Service-Oriented Design Methodology for Wireless Sensor Networks:

A VIEW through Case STUAIES.......c.eeiiiiiriieiieieeie sttt ste st e steeaeeaestesteebeesseesseessesseesseessesssasssessaesseenseessesssensns
Elena Meshkova, Janne Riihijérvi, Frank Oldewurtel, Christine Jardak,
and Petri Mdhonen

Kuka: An Architecture for Associating an Augmented Artefact with Its User
USING WEATADLE SENSOTS ......euteeitieiieeiieetie ittt ettt ettt ettt e et e bt e e et eeseess e e bt e bt emeeeaeeeae e st eneeeneeeseeeseeaneenseenseeneennee
Kaori Fujinami and Susanna Pirttikangas

Generating a Tailored Middleware for Wireless Sensor Network AppliCations............coeererererereeenieeieieieieneans
Christian Buckl, Stephan Sommer, Andreas Scholz, Alois Knoll,
and Alfons Kemper

Energy Efficient Object Tracking in Sensor Networks by Mining Temporal

IMOVINE PAEEIIIS. ...t eutieiieitieeiieeieet ettt et ettt et e e et et e et esseestesmaesseesseesseenseanseessasseenseanseanseessenssensaenseensennsesnnennes
Vincent S. Tseng, Kawuu W. Lin, and Ming-Hua Hsieh

Network Resource Optimization and Management

A Space-Time Network Optimization Model for Traffic Coordination and
TS EVAIUALION .....ccuiiiiieiiiieiiceecet ettt sttt ettt et sttt s e e bttt ne st nene
Nirav Shah, Subodha Kumar, Farokh Bastani, and I-Ling Yen

Fair Broadcasting Schedules on Dependent Data in Wireless Environments.............ccccoeoeveeiieneneneneencee e
Ming-Te Shih and Chuan-Ming Liu

Hovering Information—Self-Organising Information that Finds Its Own Storage ............cccoceveveieieniinieiieeeene
Alfredo A. Villalba Castro, Giovanna Di Marzo Serugendo, and Dimitri Konstantas

Pervasive and Power-Aware Computing and Communications

EvAnT: Analysis and Checking of Event Traces for Wireless Sensor Networks..........ccccecveriererienenenieneeeeeeeeane
Matthias Woehrle, Christian Plessl, Roman Lim, Jan Beutel, and Lothar Thiele

Power-Aware Real-Time Scheduling upon Identical Multiprocessor Platforms............ccccoovveeieciinciinceieeneeieee,
Vincent Nélis, Joél Goossens, Raymond Devillers, Dragomir Milojevic,

and Nicolas Navet

Finding Similar Answers in Data-Centric Sensor NEtWOTKS ..........ccccreririerieniiniineneninerceie ettt
I-Fang Su, Yu-Chi Chung, and Chiang Lee

Energy-Efficient Real-Time Co-scheduling of Multimedia DSP JODS ........cccoeiiiiiiiiieeeeeeeee e
Chien-Wei Chen, Chuan-Yue Yang, Tei-Wei Kuo, and Ming-Wei Chang

vii



Special Session

An Automated Bacterial Colony COUNtING SYSTEIM ......c.eeuiiriiiiiiieitietieteiieiet ettt ettt et see et ese et eaeeneeeeneens 233
Chengcui Zhang, Wei-Bang Chen, Wen-Lin Liu, and Chi-Bang Chen

LOFT: Low-Overhead Freshness Transmission in Sensor NetWorks..........ccccoireriiieiinienieneninencseseeceeeceeens 241
Chin-Tser Huang

Inter-domain Authentication for Seamless Roaming in Heterogeneous
WITELESS INEEWOTKS. ...ttt et e e e e e e et e e e e e e e taeeeeenseeeeeaseeeeeseeeeesseeeeenseeeeesseesensneeeennns 249
Summit R. Tuladhar, Carlos E. Caicedo, and James B. D. Joshi

Structural Videotext Regions Completion with Temporal-Spatial COnSiStency.........cevvereererieeriienieneeieeieseeeeans 256
Tsung-Han Tsai and Chih-Lun Fang

Effective Feature Space Reduction with Imbalanced Data for Semantic
CONCEPE DICTECTION ....vivvieeieetieiieie et eteettestee e ebeeteseeestee st esseesseessesseesseesseesseassessaessaessaassesssesseesssesseenseassenssenssensennses 262
Lin Lin, Guy Ravitz, Mei-Ling Shyu, and Shu-Ching Chen

Industry Panel

Wireless Sensor Network Industrial View? What Will Be the Killer Apps

fOr Wireless SenSOr NEtWOTK? ......c..oiiriiiiiiiiiee ettt ettt ettt b e et eb et eat e e nee 270
Ming-Whei Feng

Sensor Network, Where IS It GOING t0 BE? ......c.cocuiiiiiieiieiee ettt e ete e eeesneesneenseeneeens 271
Polly Huang

Industry Track

A Framework of Machine Learning Based Intrusion Detection for Wireless
SEISOT INEEWOTKS....c..ceiiiiiciit ettt e b et n et n e a e 272
Zhenwei Yu and Jeffrey J. P. Tsai

Mobile Intelligence for Delay Tolerant Logistics and Supply Chain Management..............ccocoeeveeenienceneeneeee 280
Tianle Zhang, Zongwei Luo, Edward C. Wong, C. J. Tan, and Feng Zhou

Towards Scalable Deployment of Sensors and Actuators for Industrial AppliCations ...........ccccevererereeiesienienenenns 285
Han Chen, Paul Chou, and Hao Yang

An Environment Sensor Fusion Application on Smart Building SKins..........c.ccecevvieiiiiiinininininieneeceieeeens 291
Kun-Cheng Tsai, Jing-Tian Sung, and Ming-Hui Jin

Automated Management of Assets Based on RFID ........cccccoiiiiiiiiiiiiii e e 296
Shengguang Meng, Dickson K. W. Chiu, Liu Wenyin, and Xuxiang Chen

ZigBee Source Route Technology in Home Application ............cooeeiieiiiiiiiiiiee e 302
Yao-Ting Wu

viii



Two Practical Considerations of Beacon Deployment for Ultrasound-Based
INAOOT LOCAIZATION SYSEINS ...c.vieviieeiietieitieiieteeteettesteeteeteseeesteesteessessaesseesseesseesseessesssesseasseessesssanssessaeseensesssesssenses 306
Chun-Chieh Hsiao and Polly Huang

A Measurement-Based Method for Improving Data Center Energy Efficiency........cccccevvvcivieiienieieieceeee 312
Hendrik F. Hamann

Solution Templates Tool for Enterprise Business Applications Integration.............cccceeeerierienieienieneeeeeseeeae 314
Shiwa S. Fu, Jeaha Yang, Jim Laredo, Ying Huang, Henry Chang,
Santhosh Kumaran, Jen-Yao Chung, and Yury Kosov

Workshop on Ad Hoc and Ubiquitous Computing

A Fuzzy-Based Transport Protocol for Mobile Ad HOC NetWOrks.......ccceoveieiiiriiieiiiieieeeieee e 320
Neng-Chung Wang, Yung-Fa Huang, and Wei-Lun Liu

Region-Based Sensor Selection for Wireless Sensor NetWOorKS ........c.cocivierieriieriieiicieeieieee e 326
Yoshiyuki Nakamura, Kenji Tei, Yoshiaki Fukazawa, and Shinichi Honiden

CRT-MAC: A Power-Saving Multicast Protocol in the Asynchronous
A HOC NEEWOTKS ...ttt sttt et a e n e neene e enes 332
Yu-Chen Kuo and Chih-Nung Chen

Adaptive Bandwidth Management and Reservation Scheme in Heterogeneous
WITEIESS INETWOTKS ...ttt ettt sttt eb ettt a e bt s bbbt ea e et et e s e nte e bt saeeueeaeennennens 338
1-Shyan Hwang, Bor-Jiunn Hwang, Ling-Feng Ku, and Pen-Ming Chang

WAP: Wormhole Attack Prevention Algorithm in Mobile Ad Hoc Networks .........ccccoveienininieieiiicecececeeee 343
Sun Choi, Doo-young Kim, Do-hyeon Lee, and Jae-il Jung

Performance of a Hierarchical Cluster-Based Wireless SEnsor NetWOrK .........ccoocvvvivvviiiiiieeeeiiieeeeieee e eeieee e 349
Yung-Fa Huang, Neng-Chung Wang, and Ming-Che Chen

Ad Hoc Collaborative Filtering for Mobile NetWorks..........cocuiiieiiiiiiieieeee et 355
Patrick Gratz, Adrian Andronache, and Steffen Rothkugel

A Reconfigurable Distributed Broker Infrastructure for Publish Subscribe
BasEd MANET ...ttt ettt h et b e e b e bttt e bt b e st ettt sa ettt st et ebe st eene 361
Mayank Pandey and B. D. Chaudhary

A Hilbert Curve-Based Distributed Index for Window Queries in Wireless
Data BroadCast SYSTEIMS ......c.ueiiiriiieiiiiiiieiiestt ettt et e eteestees e esseesseseaesseesseesseassesssesssesssesseesseassesssanssesseesseensesssesssesses 367
Jun-Hong Shen and Ye-In Chang

An Efficient Quorum-Based Fault-Tolerant Approach for Mobility Agents
1N Wireless IMODIle INEEWOTKS .......coiuiiiiiieiie ettt ettt ettt e bt et e et e st esaeesseesbeeteenteenseeneeaneennean 373
Yeong-Sheng Chen, Chien-Hsun Chen, and Hua-Yin Fang

PNECOS: A Peer-to-Peer Network Coding Streaming SYSLEIM .........ccueiuiriireiiiinieieiieeeieie e 379
Tein-Yaw Chung, Chih-Cheng Wang, Yung-Mu Chen, and Yang-Hui Chang



Workshop on Ambient Semantic Computing

A Common Concept Description of Natural Language Texts as the Foundation
of Semantic Computing 0N the WED .......cc.oiiiiiiieeee ettt e et be et be et eaeeens
Mitsuru Ishizuka

BioSemantic System: Applications of Structured Natural Language to Biological

and Biochemical RESEATCH. .........c.ciiiiiiiiii ettt ettt be st be et aens
David Hecht, Rouh-Mei Hu, Rong-Ming Chen, Jong-Waye Ou,
Chao-Yen Hsu, Haitao Gong, Ka-Lok Ng, Han C. W. Hsiao,
Jeffrey J. P. Tsai, and Phillip C.-Y. Sheu

Comparing the Conceptual Graphs Extracted from Patent Claims...........ccoooeiieiiiiiiiinierieeeceeeeeee e
Shih-Yao Yang and Von-Wun Soo

Semantic Enforcement of Privacy Protection Policies via the Combination
Of ONtOloZIEs AN RULES ....couviiuiiiiiiiiiieee ettt ettt et ettt e nb e e b e bt enaeemaesaeenae
Yuh-Jong Hu, Hong-YI Guo, and Guang-De Lin

Development of an Integrated Platform for Social Collaborations Based on
Semantic PEEr INEIWOTK .......c.ooiiiiiiiieie ettt
Ching-Long Yeh, Yun-Maw Cheng, and Li-Chieh Chen

A Survey of State of the Art Biomedical Text Mining Techniques

TOr SEMANTIC ANALYSIS. ...eueiitietieteee ettt ettt ettt e st e bt et e st e es e e e bt e bt e aeeemeesaeesaeeestensee st enseenseeneenseenean
Hong-Jie Dai, Chi-Hsin Huang, Jaimie Yi-Wen Lin, Pei-Hsuan Chou,
Richard Tzong-Han Tsai, and Wen-Lian Hsu

Adaptive Automatic Segmentation of HEp-2 Cells in Indirect Immunofluorescence
TINAEES .ttt ettt b e et e e s bt e e bt e e bteeatee e b eeeatee e abeenbee e bt e entee e bt e eteeenbbeenbaeebaeentae s
Yu-Len Huang, Yu-Lang Jao, Tsu-Yi Hsieh, and Chia-Wei Chung

Outline Detection for the HEp-2 Cell in Indirect Immunofluorescence Images
Using Watershed SeZMENTATION. .......c.cccuiiiiiieritete ettt et et e e e aesee s st esseesseeseeeseasseenseensesssessaenseenseensesnsennns
Yu-Len Huang, Chia-Wei Chung, Tsu-Yi Hsieh, and Yu-Lang Jao

A Multi-layered Approach to the Polysemy Problems in a Chinese to
TAIWANESE SYSLEITL .....ceeeuteieteite ettt ettt e et e st e bt e et et e esees e e ee e e tesbeebeeaeeseemtemsen s e s e abeeaeeb e eseeneeseemtansensesseabeeaeeneeneenseneens
Yih-Jeng Lin, Ming-Shing Yu, Chin-Yu Lin, and Yuan-Tsun Lin

Extracting Alternative Splicing Information from Captions and Abstracts
Using Natural Language PrOCESSING........c.civveriiiriieiiieiieiesteeseesieestestesteseeesteesseesseessesssesssesssessesssesssesseessesssesssesssesses
Chia Yang Cheng, F. R. Hsu, and Chuan Yi Tang

Workshop on Embedded Processors, Sensors, and Actuators

New Frontiers of Microcontroller Education: Introducing SiLabs ToolStick
University DaUGNEEr Card..........cccveoiieeieiieiieieeitieie et see sttt et et eeteesteesbeesbeesbessaesseeseessesssesseesseesseenseessenssesssessennses
Gourab Sen Gupta and Chew Moi-Tin

An Embedded Computing Platform for RODOt .......c..cocieiiiiiiiiiiiietcceceeeeee e
Ching-Han Chen and Sz-Ting Liou



Actuation Design of Two-Dimensional Self-Reconfigurable RODOLS...........cccoecviviiiiiiieciiiiecieeee e 451
Ming-Chiuan Shiu, Hou-Tsan Lee, Feng-Li Lian, and Li-Chen Fu

Fabrication of Microfluidic Pump Using Conducting Polymer ACtUator............ccverveeiieeienierieieeie e 457
Jung Ho Kim, King Tong Lau, Dermot Diamond

Calibration and Data Integration of Multiple Optical Flow Sensors for Mobile
RODOt LOCAIIZATION ....ouetiiiiiieiieictetert ettt sttt ettt st b e e bttt e e b e st e s bt saeeueeseennennens 464
Jwu-Sheng Hu, Yung-Jung Chang, and Yu-Lun Hsu

A Combined Platform of Wireless Sensors and Actuators Based on
) 2701 o1STe (6 (=T B 063115 (o) § [ PR PRRRRRPR 470
S. C. Mukhopadhyay, G. Sen Gupta, and R. Y. M. Huang

A Novel Multiphysics Sensoring Method Based on Thermal and EC Techniques
and Its Application fOr Crack INSPECLION ........ccuiiiiriieiieieeie ettt ettt et e et et e steessaeseenseensesnnesees 475
Cheng-Chi Tai and Yen-Lin Pan

Training Data Compression Algorithms and Reliability in Large Wireless
AT 1110 A (1A 0 4 < TP 480
Vasanth lyer, Garimella Rammurthy, and M. B. Srinivas

Workshop on Intelligent Multimedia Processing
for Ubiquitous Applications

Video Summarization Based on Semantic Feature Analysis and User Preference...........ccocvevvveviveciiicieneeneenieenne. 486
Wen-Nung Lie and Kuo-Chiang Hsu

Intelligent Multimedia Recommender by Integrating Annotation and

ASSOCIALION IMIIIIE. ...ttt ettt ettt ettt et e st et et e em e esee e st e bt e bt emeeemeeeaeesae e st emeeeneeeseeeseenneenseenseeneennee 492
Vincent S. Tseng, Ja-Hwung Su, Bo-Wen Wang, Chin-Yuan Hsiao,
Jay Huang, and Hsin-Ho Yeh

Acoustic and Phoneme Modeling Based on Confusion Matrix for Ubiquitous

Mixed-Language Speech RECOZNILION ..........oiuiiiiiiieiiiieee ettt ettt sbe s beebe et eae e e e eens 500
Po-Yi Shih, Jhing-Fa Wang, Hsiao-Ping Lee, Hung-Jen Kai, Hung-Tzu Kao,
and Yuan-Ning Lin

Speech Watermarking Based on Wavelet Transform and BCH Coding ...........ccceecveiieiieniniienieniee e 507
Shi-Huang Chen, Shih-Yin Yu, and Chung-Hsien Chang

Workshop on Mobile, Ubiquitous and Classroom Technology
Enhanced Learning

QoS-Based Learning Services Composition for Ubiquitous Learning ...........cccceceeerieieiieiienienesesesese e 513
Fu-Ming Huang, Ci-Wei Lan, and Stephen J. H. Yang

Collaborative Annotation Creation and Access in a Multimodal Environment

with Heterogeneous Devices for Decision Support and for Experience Sharing............cccceeevevvveveeniienienciesienieenene 519
Charles Robert

xi



A Computer-Assisted Approach for Designing Context-Aware Ubiquitous
LCAIMING ACLIVITIES ...vveuvieevieereeeieeieeettesteeteesteetesetesseesseeseesseesseassasssessaessaesseassesssesssesseesssenseesseessesssanssesansseensesssenssenses 524
Tzu-Chi Yang, Fan-Ray Kuo, Gwo-Jen Hwang, and Hui-Chun Chu

Usability Comparison of Pen-Based Input for Young Children on Mobile Devices.........cccecvevvereneneninencneneennee 531
Chih-Kai Chang

Evaluation of the Learning of Scientific English in Podcasting PCs, MP3s,
ANA MPAS SCENATIOS. ....veteniiiititeiirtet ettt ettt ettt ettt b ettt ettt et et eb e s b e e bt st et bt st et ebe st et ebesaeneenens 537
Siew-Rong Wu

The Study of Using Sure Stream to Construct Ubiquitous Learning Environment .............cccocvevveeieecieneenieenneennenne. 543
Koun-Tem Sun and Hsin-Te Chan

Workshop on Ubiquitous Service Computing

Interest-Based Peer Selection in P2P NEEWOTIK .......ccviiiiiiiiiiiiieeciiee ettt e et eaee e s enaeeeseaaeeeeenes 549
Harry Chiou, Addison Su, and Stephen Yang

Free-Form Annotation Tool for Collaboration ...........c.coccoueiiiiiiniiiiinieiieeerceereee ettt 555
Han-Zhen Wu, Stephen J. H. Yang, and Yu-Sheng Su

Hands-On Training for Chemistry Laboratory in a Ubiquitous Computing
21010211001 4 LSS 561
Mune-Aki Sakamoto and Masakatsu Matsuishi

A Progress Report and a Proposal: Interactivity in Ubiquitous Learning

Enhanced by Virtual Tutors in E-1earning CONtents...........cccoeiiieierieiiiieseee ettt 564
Toshiyuki Yamamoto and Ryo Miyashita

Collaborative Interpretative Service Assisted Design System Based on Hierarchical

(O Tl 2 T T e BN o] o (o T s USRS 569
Huan-Yu Lin, Shian-Shyong Tseng, Jui-Feng Weng, and Jun-Ming Su

BUBNON INA@X ...ttt ettt et e e et ee e e eeaen 577

xii





