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The SFI Centres for Science, Engineering & Technology 

(CSET) 

 

Centres for Science, Engineering & Technology (CSETs) help link scientists and engineers in partnerships 

across academia and industry to address crucial research questions, foster the development of new and 

existing Irish-based technology companies, attract industry that could make an important contribution to 

Ireland and its economy, and expand educational and career opportunities in Ireland in science and 

engineering.  

CSETs must exhibit outstanding research quality, intellectual breadth, active collaboration, flexibility in 

responding to new research opportunities, and integration of research and education in the fields that SFI 

supports.  

Currently Funded SFI CSETs. [Lead Institute] 

 Alimentary Pharmabiotic Centre, [UCC] 

 Biomedical Diagnostic Institute (BDI), [DCU]  
 Centre for Research on Adaptive Nanostructure & Nanodevice, [TCD]   

 Centre for Telecommunications Value-Chain-Driven Research, [TCD]  
 Digital Enterprise Research Institute, [NUIG]   

 Lero - Irish Software Engineering Research Centre, [UL]  

 Next Generation Localisation, [DCU]  

 Regenerative Medicine Institute, [NUIG]  

 Systems Biology Ireland [UCD] 
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A1: Contact Information : 

 

Reporting Period:  July 1st 2008 ï June 30th 2009  

Name of CSET:   CLARITY ï Centre for Sensor Web Technologies 

 

Lead Institute: University College Dublin, Belfield, Dublin 4 

Director:   Prof. Barry Smyth 

Ph: 01 ï 716 2473 

Email: barry.smyth@ucd.ie 

www.CLARITY-centre.com 

 

Partnering Institute s:  

Dublin City University, Glasnevin , Dublin 9 

Deputy Director: Prof. Alan Smeaton 

Ph: 01-700 5262 

Email: alan.smeaton@dcu.ie 

www.CLARITY-centre.com 

 

Tyndall National Institute 

TNI Contact Person: Mr. John Barton 

Ph: 021 4904088 

Email: john.barton@tyndall.ie 

www.CLARITY-centre.com 

 

  

mailto:barry.smyth@ucd.ie
http://www.clarity-centre.com/
mailto:alan.smeaton@dcu.ie
http://www.clarity-centre.com/
mailto:john.barton@tyndall.ie
http://www.clarity-centre.com/
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A2: CLARITY  an Overview  
 

CLARITY  Centre for Sensor Web Technologies ï An Overview 

CLARITY is a research centre that focuses on the intersection between two important research areas - Adaptive Sensing and 

Information Discovery - to develop innovative new technologies of critical importance to Ireland's future industry base and 

contribute to improving the quality of life of people in areas such as personal health, digital media and management of our 

environment. The overarching theme of CLARITY's research programme ñBringing Information to Lifeò refers to the harvesting 

and harnessing of large volumes of sensed information, from both the physical world in which we live, and the digital world of 

modern communications & computing. Technology developed by CLARITY will help empower the citizen by taming the 

information overload problem currently facing individuals, ensuring that everyone has access to the right information at the right 

time. 

By successfully bridging the physical-digital divide CLARITY will produce a new generation of smarter, more proactive, 

information services. These will include, for example, new ways to monitor the impact of exercise on health, technologies to 

support our ageing population, innovative social and interactive media services to take advantage of emerging opportunities in the 

digital media sector, and technology that can automatically monitor the quality of our environment. Such applications reflect key 

themes within CLARITY's innovative demonstrator projects and are enabled through the combination of adaptive sensing and 

information discovery technologies that form the core of CLARITY's far-reaching research programme. 
 

Research Vision: Bridging the Molecular-Digital Divide 

CLARITY is a unique, multi-disciplinary research centre. It reflects an ambitious vision to spearhead the evolution of the new 

science that is emerging at the intersection between two important research areas - Adaptive Sensing and Information Discovery. 

It will lead to the development of innovative new technologies of critical importance to Irish industry in areas such as personal 

health, digital media and the environment, which will impact positively on the quality of life of people. 

The overarching theme of CLARITY's research programme - bringing information to life - refers to the harvesting and harnessing 

of large volumes of sensed information, from both physical and digital domains. Through this, we will begin to genuinely bridge 
the molecular-digital divide by inter-connecting the nanoscale world of molecular recognition and transduction with the digital 

world of sensed data, information extraction, and content delivery. To drive commercial activity, CLARITY, in partnership with 

Irish industry, will create strategic intellectual property that will underpin significant and sustainable high-value job creation 

opportunities in application domains critical for the continuing development of Ireland's knowledge based economy. 
 

Centre Mission & Objectives  

CLARITY ôs vision represents an ambitious evolution of the Adaptive Information Cluster (2003-2007) that requires the 

development of a large-scale, world-class research centre, equipped with the resources to provide a sustainable platform for 

knowledge creation, technology development, and, in particular, the creation of commercial activity. CLARITY  will provide such 

a platform, by leveraging a unique academic-industry partnership and by taking full advantage of infrastructure investments at its 

partnering institutes, to serve as a true national centre for multi-disciplinary research.  

 

A3: Executive Summary 

Directorsô Summary 

During the first year of operation of the CLARITY Centre for Sensor Web Technologies we have adopted a twin-track approach 

to developing the centre's research momentum. As with any centre-level development there is the challenge of ramp-up and to this 

end CLARITY has successfully recruited and installed a strong administrative team to provide an underlying research support 
structure across the various research sites. Moreover, the recruitment of a broad range of high-quality researchers has allowed the 

centre to successfully advance all levels of its R&D programme. This has resulted in a level of scientific output that has 

comprehensively exceeded expectations and targets set at launch, positioning CLARITY for a strong second year. Moreover, 

CLARITY's demonstrator programme has complemented our core research strands to provide an opportunity for concrete 

collaboration with a broad range of collaborators and industrial partners. Importantly, this has helped CLARITY to broaden the 

reach of its industrial collaboration ambitions even in these challenging economic times and a number of new partners and 

projects have been initiated and supported by additional competitive funding. Finally, CLARITY recognises the importance of 

technical transfer activities, especially in current economic conditions, and to this end the centre has set about systematically 

supporting the accelerated commercialisation of research resulting in significant IP momentum plus a number of start-up and 

licensing activities. 

 

http://www.clarity-centre.org/content/research-programme-overview
http://www.clarity-centre.org/content/clarity-demonstrators
http://www.clarity-centre.org/content/research-programme-overview
http://www.clarity-centre.org/content/research-programme-overview
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Some Major Accomplishments 

1. The development of a multi-faceted research programme centred around the Tennis Ireland installation that brings together a 

multi-disciplinary team of researchers from right across CLARITY and that is delivering highly innovative research outputs. 

2. The development of a range of analysis techniques for inertial, physiological and audio-visual sensor data streams and 
integration of same into a cross-platform analysis system that is being successfully leveraged in the sports demonstrator 

work, including the development of a preliminary lightweight sensor middleware which has been incorporated within the 

Multi -Modal Sensing. 

3. CLARITY brokered the relationship between EpiSensor Ltd and IBM; this has led to a collaborative agreement between the 

two companies - the EpiSensor and IBM key personnel met through their joint involvement in CLARITY; linked to this was 

the decision of IBM to establish their Global Centre of Excellence in Water Quality in Dublin, which arose DIRECTLY 

from learning about the quality of the environmental sensing research happening here in the CLARITY team (previously 

AIC). This initiative has led to the employment of 13 people by IBM in Dublin. 

4. The Spin-out of a campus company óHeyStaksô. HeyStaks is a Web2.0 startup that brings a new type of search engine 

technology to the market. The HeyStaks search utility is designed to harness the experiences of searchers to improve the 

search performance of mainstream search engines. HeyStacks was the overall winner of SUSSED!, University College 

Dublinôs (UCD) ú10,000 entrepreneurship competition, which is run by the universityôs technology transfer centre, 

NovaUCD. 

5. CLARITY Researchers have produced 181 peer-reviewed publications (131 Conference Papers and 50 Journal papers) 

including a number of Best Conference Paper Awards: 

6. By April 2009 ú1.66 million in additional research funding, including ú230,000 of funding for industry collaborations which 

included collaborations with Zignals (EI-IP), EpiSensor (EI-IP), BT. 

7. CLARITY researchers are involved in over 50 submitted grant proposals currently under review, including 15 EU FP7 

applications and a number of funded initiatives with local Irish SMEs (Fairview Analytics, CognoPlus) 

8. The January edition of ERCIM News (Number 76, January 2009), devoted to the Sensor Web, includes a total of 5 articles 

by CLARITY Principal Investigators and Collaborators, including the Keynote article by Professor Barry Smyth, CLARITY 
director. ERCIM news has an average circulation figure of 10,000 copies. 

 

Performance and Management Indicators 

The focus for CLARITY during its first year of operation was on ramp up activities both in terms of managing activities and 

measuring output.  

P & M Objectives for Year 1 Progression of Objectives in Year 1 

Establishment and provision of 

CLARITY research support 

structures including: 

 

 Governance and 

Management structures 

The Executive Committee, Operations Team, Principle Investigators Committee, E&O 

Committee, the Preliminary IP steering committee and the Oversight Board have been 

established and are operational. The Scientific Advisory Board has been set up and will 

meet in Q3 2009. 

 

 Space The new research facilities in UCD and DCU have been completed are now in full use. 

 Equipment All office and administration equipment has been purchased including the purchase and 
installation of Video Conferencing facilities in UCD and DCU which will greatly assist in 

inter-institutional communication.  

 Development of an IP 

framework and 

Collaborative Research 

Agreement 

Although the process of drafting the final IP framework had taken longer than originally 

planned, consensus has been reached with the partner companies and the legal documents 

are being finalised and circulated, with sign off due in the first quarter of Year 2 

 Recruitment All administration / management posts have been successfully filled. Recruitment of PhD 

students in the first two quarters was slower than had been planned. By the end of Q4 of 

operations, over 90% of positions have been filled with a full compliment expected by end 

of )1 of year 2 of operations 

Establishment of system for the 

collation and assessment of Key 

Performance Indicators (KPI) 

Efficient and transparent metric capturing mechanisms have been established and online 

facilities to gather and disseminate metric data internally have been established 

Education and Outreach 

programme 

An E&O officer has been hired and a full programme of E&O activities have been rolled 

out including student placement schemes, a comprehensive web news and information site, 

a seminar series and public outreach activities 
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A4  Metric Summary CLARITY  July 1
st
 2008 ï June 30

th
 2009 [See Appendix 1 for details] 

 

1. Publication Papers 

 Core CSET Non Core CSET PI Only Total 

Journal Papers 29 11 10 50 

Conference Papers 93 17 21 131 

 

2. Other Publications  

 

 

 

 
 

3. Invited Lectures: 16 

 

4. PhD Awards: 3 

 

5. Conferences & Workshops Organised by CLARITY Researchers: 6 

 

6. Commercial Activity  
Output  No. 

Patents Granted * 2 

Patents Filed* 8 

Disclosures 4 

Licence 2 

Spin Off 1 

 

7. Funding won outside of the core SFI CSET fund   
 

Total Funding July 2008 - June 2009 Amount % of Total  

SFI (Non CSET)  ú190,942  4.8  

Other Irish Funding Agencies (including Host Institutes)  ú3,227,456  80.6 

Non Irish Funding Agencies  ú243,447  6.1 

Industry( See next page for breakdown)  ú340,472  8.5 

 ú4,002,317.00  

Personnel [See Appendix 2 for staff details and Appendix 3 for Snr. Researcher Profiles] 

By Head Count Core  Non-Core  Overall  

 Post-doc  PhD  Post-doc  PhD  Post-doc  PhD  

Irish   16 (72.7%)  24(70.6%)  13 (59.1%)  10 (62.5%)  29 (65.9%)  33 (68.0%)  

Non-Irish   6 (27.3%)  9 (29.4%)  9 (40.9%)  6 (37.5%)  15 (34.1%)  16 (32.0%)  

TOTA L  22 33 22 16 44 49 

  

 By FTE Core 

 Post -Doc  PhD  

Actual  18 27.95 

Target  17 31 

Medium No. 

Book 1 

Book Chapter 9 

Trade Journal 3 

* The initial work leading to these 

metric outputs was initiated in AIC, 

the SFI funded cluster which preceded 

CLARITY 
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Quantitative Metrics; Inputs, Outputs and Impacts for Year 1 of Operations compared to Target 

output figures for CORE CSET activity 

 

 
 

1 
Original target was 12, but this did not allow for ramp up activities and reassessed down to 4  

2
Leveraging on activities initiated in the AIC 

 

Category Metric  Year 1 

Target 

Year 1 

Actual 

Staffing 

[FTEs] 

PhD students 31 27.95 

MSc students 0  0 

Principal Investigators 10  10 

Post-doctoral researchers 17  18 

Other 10  10 

Total headcount 68  66 

    

Education Undergraduate student participants 0   0 

MSc degrees awarded 0  0 

PhD degrees awarded 0  3 

    

Academic Outputs      (note: from 

CSET award only) 

Journal papers, book chapters and books 

published 

13  29 

Contributed Conference Publications 64  93 

Invited Conference Presentations 2  16 

Conferences & Workshops Organised by 

CLARITY Researchers 

0  8 

       

Industry Engagement Active industry partner companies 5  5 

On-site industry participants (FTE) 1  1 

New potential partner companies 

contacted 

3  3 

       

Commercialisation / Tech Transfer Invention Disclosures Filed 4
1
  4 

Patent Applications 6  8 

Patents Awarded
2
 3  2 

Licensing Agreements Signed
2
 0  2 

Spin-out companies produced
2
 0  1 
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B1: CLARITY  Research Programmes ï An Overview 

Defining the Challenge 

Harvesting and harnessing the latent information that is created from the events and the interactions that occur during our 

everyday lives introduces a number of significant scientific challenges when it comes to the sensing, analysis, and dissemination 

of information as follows:  

 Sensor Networks & Systems -focusing on the composition and management of heterogeneous sensor networks in the 

context of large-scale deployments and their integration into complex distributed systems;  

 Data Mining & Knowledge Discovery -harvesting sensed data, identifying meaningful patterns of information and 

inferring knowledge which is subsequently actionable by the appropriate stakeholders, at the right time, in the right way;  

 Adaptivity & Personalized Feedback -understanding the preferences of individuals in response to sensed information, 

and the use of this information to adapt and control future interactions.  

 

CLARITY  is meeting these challenges by leveraging and developing a wide range of new and existing sensor technologies to 

produce novel sensor platforms. As an organising principle the CLARITY  research programme will investigate and integrate 

three key sensor modalities  

1. Sensing the Mind -recording and understanding the intentions and preferences of people by sensing their interaction and 

activity patterns;  

2. Sensing the Body -developing body-sensor networks capable of unobtrusively recording key physical indicators relating 

to the individual;  

3. Sensing the Place -developing local sensor networks capable of harvesting key informationôs about changes or events in 

the local environment.  

 

Facing the Challenge 

To make progress on these high-level scientific challenges, the CLARITY  research programme spans a number of different 

disciplines, including fundamental materials science, computer science, engineering and information science, and is organised 

around the following 6 Research programmes (RP):  

1. Devices & Materials -basic research in materials science and sensing at the molecular level that will make fundamental 

contributions to next generation sensor devices and platforms;  

2. Platforms -research that ensures the instantiation of more sophisticated sensors, nodes/motes, systems software support, 

and the production of assemblies of devices that will feed into prototype deployments;  

3. Autonomic Sensor Communities -research issues arising from gathering, harmonising, ýltering and disseminating data 

from within a heterogeneous, dynamic, failure prone and resource-bounded hierarchy of sensors;  

4. Contextual Content Analysis -fundamental techniques to analyse and understand only relevant content as carried by the 

sensed data, taking cognizance of the manner in which the required semantic information will eventually be used;  

5. Content Organisation and Management -addresses signiýcant issues in the management of sensed information 

including signiýcant advances in how such information can be indexed, retrieved and accessed;  

6. Personalization in Context -a suite of technologies in the service of serendipitous content discovery, whereby the needs, 

preferences, activities and context of individuals can help to drive the high-precision recommendation of relevant content 

to individual stakeholders and communities.  
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 B2 CLARITY  Research Programmes ï Detailed Review  

Research Programme 1: Devices and Materials 
 

The Team: [See Appendix 2 for Staff Detail] 

 

Programme Coordinator:  

Prof. Dermot Diamond 

 

Industrial Collaborators :  

IBM 

 

PhD Students::     Post Doctoral Researchers     Other:  

 

 

 

 

 

 

Project Overview 

The materials component of this RP is focused on understanding the molecular basis for observable characteristics, and generating 
new óadaptiveô materials (WP1.1); i.e., materials whose characteristics can switch dynamically between various states that allow 

manipulation of fundamental characteristics such as surface energy, polarity, dielectric constant, colour, chemical/biological 

activity etc. The existing paradigm is to produce materials with (as far as possible) tailored consistent properties. In contrast, 

adaptive materials will become critical components of more complex structures that are capable of self- or externally-triggered 

activation between states (swell/contract, block/enable molecular transport, switch on/off molecular binding). As part of the 
devices component of this RP, these structures will be integrated into next generation sensors at the sensing device level (WP1.3). 

New approaches to fluid handling will be investigated specifically in the context of providing orders of magnitude improvements 

in characteristics such as energy/reagent consumption, and controlled transport for sampling, reagent/standard addition and 

calibration in biomimetic fluidic manifolds (WP1.2). The focus on power minimisation and controlled functionality will extend to 

circuit design, leading to close integration of circuitry with adaptive materials and fluid handling (WP1.4), but also to a dedicated 

design effort for other sensor modalities (e.g. audio-visual) that present significant future challenges for configurable sensor 

platform development. This integrated research programme will have strong links to the Platforms and the Sensor Communities 

RPs, and to the demonstrator projects, through the provision of fundamental building blocks for more sophisticated óplatformô 

devices. 

 

Work Packages 

1.1: FUNCTIONAL MOLECULAR MATERIALS  

1.2: FUNDAMENTALS OF MICROFLUIDICS  

1.3: SENSING DEVICES  

1.4: CONFIGURABLE AND ENERGY-AWARE HARDWARE  

 

Project Novelty 

Å Prior art:  Existing chemical and bio-sensors are based on surfaces adorned with binding sites selective for particular 
target species of interest.  Binding events are linked to transduction or signal generation, so that the externally observed 

signal is coupled to binding events at the sensitive surface.  However, these surfaces rapidly change upon exposure to 

real samples (e.g. biofouling, leaching of active components) which can lead to device malfunction (false negatives) or 

can respond to interferents (false positive signals).  In analytical devices, signal baseline drift and loss of sensitivity are 
probed regularly through calibration, and the signal subjected to appropriate compensation.  However, in autonomous 

sensors, this leads to instruments that must incorporate reagents, standards, pumps & values, and tubing, as well as 

electronics, optics, wireless communications and power storage.  Consequently, chem/bio-analysers are complex, and too 

costly to deploy in large numbers (typically >ú25K each).  

Å Novelty: Use óAdaptiveô multifunctional materials that can be switched between modes (e.g. passive and active) 

Sarah Hughes 

Gregory  May 

Dylan Orpen 

Conor Slater 

Michele Zanoni 

Dr. Robert Byrne 

Dr. Shirley Coyle 

Dr. Breda Kiernan 

Dr. Emer Lahiff 

Dr. 

Martina 
O'Toole 

Kanika Poply Res. Support 

Josephine Ozoani NCSR Stores 

RP1 

http://www.clarity-centre.org/content/research-programme-1-rp1#wp1.1
http://www.clarity-centre.org/content/research-programme-1-rp1#wp1.3
http://www.clarity-centre.org/content/research-programme-1-rp1#wp1.2
http://www.clarity-centre.org/content/research-programme-1-rp1#wp1.4
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o Use light to activate/deactivate modified surface (spiropyrans, spirooxazines) - select activated location, duration 

of activation ï binding only occurs at the activated location. 

o Use electrochemical potential, or exposure to light, to switch function (e.g. swell, contract) ï we will develop  

electrochemical or photochemical polymer actuators capable of providing pumping and valving functions in 
microfluidic manifolds, to produce integrated and easily controlled liquid movement. 

o Control of colour, surface charge/polarity, permeability, colour, host-guest binding behaviour ï the ability to 

switch these properties using light and electrochemical potential is the basis for a wide range of next-generation 

active (stimuli-responsive) materials that can be integrated into analytical platforms for environmental monitoring 

and new types of responsive textiles for wearable óbody sensor networksô. 

o Forms basis of futuristic biomimetic sensing systems incorporating soft polymer based pumps, valves, 

light/surface potential based liquid movement, detectors, active sampling membranes, controlled reagent addition. 

 

 

 

 

Deliverables 

Å (RP1:D1) Photoswitchable Surfaces  

ï Surfaces that exhibit photocontrol/detection of surface binding behaviour and other properties (M12, 30, 48)  

Å (RP1:D2) Adaptive Microfluidics  

ï Microfluidic platforms incorporating biomimetic elements based on conducting polymers and photoswitchable 
materials (M24, M40, M50)  

Å (RP1:D3) Next Generation Sensing Devices 

ï Sensing devices incorporating adaptive and biomimetic materials, with control of sleep/activate modes for key 
characteristics like sensing and liquid movement at the molecular level (M18, M42, M52)  

Å (RP1:D4) Integration with Configurable Hardware 

ï Integration of advanced features like energy scavenging and reconfiguration (e.g. sleep, activate) at chip level with 
sensing devices RP1:D3 (M21, M45, M55)  

 

First Year Ramp up Activities 

Recruitment of the research team is complete but a limited restructuring of the structure will be required to maintain 

optimum PG/PD ratios (see below). 

Progress in materials science research has been excellent with a series of high profile papers published in international 

journals, and a high level of international interest as testified by continuing invitations to present our work at 

international conferences (invited lectures, plenaries, keynotes). 

This year we have made a major breakthrough into new materials based on ionic liquids (ionogels) with 3 papers 

accepted at COIL (International Conference on Ionic Liquids, Cairns. Australia, May 2009) and two patents filed.  Note 

that one of these papers won 2nd prize at the Coil conference out of over 400 papers presented. 
 

WRT Industry partners, progress again is excellent. 

IBM ï has embedded a 100% funded researcher into the team; working closely on environmental sensing, IBM viper 

system (advanced chip set for signal acquisition, processing, and control, has full JAVA functionality) integrated with 

analyser platform and tested in deployments; IBM has established a Centre of Excellence in Water Management in 

Dublin (up to 30 new jobs will eventually be created); announcing a joint initiative with Episensor Ltd. in distributed 

sensing, partner in PRTLI 5 Smart Bay proposal to Irish Government to establish distributed sensing infrastructure in 

Galway Bay; recently agreed to be a partner in FP7 proposals under the Microsystems call; providing key speaker at SFI-

funded conference on advanced functional materials (Sept 09) 

Episensor ï joint  research underway funded by Enterprise Ireland; excellent progress, phosphate analyser platform will 

be transferred to Episensor product portfolio this year; new version ready at 20% previous cost with no loss in 
performance, smaller, lighter, deployments happening this summer; close cooperation on energy monitoring using 

Episensor kit at both universities (DCU/UCD) and homes as part of the CLARITY KARBON demonstrator.  Episensor 

also have agreed to join an FP7 consortium led by Prof. Diamond.   

New contacts made with Wyeth (process monitoring) and Adidas (materials science, wearables). 

 

Linkages with other RPs established and growing particularly through energy monitoring activity and through 

environmental sensing platforms; in both cases, data is being generated and shared with middleware teams who are 

developing a series of software tools to identify real events, filter out artifacts, provide flexible access to large data sets 

based on extended time series (weeks).  RP2/RP1 will be strengthened by a TNI researcher (electronics, wireless comms, 

energy scavenging) who will be embedded in the DCU team this year (Finbarr Quinlan, supervised by Alan Mathewson). 

 

Links to other National teams developing; examples include DERI (data standardisation across heterogeneous sensor 
networks), National Centre for Geocomputation at NUIM (exchange of researchers to happen this summer) ï this will 

RP1 
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bring together spatial analysis of distributed sensing, remote satellite data and ground deployments of sensors; Major FP7 

project has been funded under Marie Curie Networks program) with Questor (QUB) in environmental monitoring; Joint 

project (EI POC) with Prof Johnny Coleman, CRANN TCD on advanced functional materials; DD is leading the 

SmartBay initiative which is supported by almost every HEI in Ireland and has strong international support as well.  Core 
partners include CLARITY PIs from DCU (DD) and UCD (GOH), NUIM National Centre for GeoComputation, DERI 

(NUIG), the Marine Institute, and major multinationals IBM and INTEL.  
 

International Links and Visits 

Researcher embedded in Prof Jorg Kutterôs lab in DTU (Copenhagen) to learn advanced techniques for generation 
microfluidic manifolds; Jorg has agreed to be FP7 partner in a forthcoming proposal 

Link to Prof Jean Loiuse Viovy established following meetings at the annual meeting of the French Microfluidics 

Research Network in May 2009 (DD was plenary speaker),  Curie Institute, Paris, leading expert in cell handling in 

microfluidic systems (will be a partner in a FP7 proposal); 

Other European partners include Prof. Boris Miziakoff (Ulm, Germany) who is an excellent spectroscopist, and Prof. 

Wolfgang Schuhmann (Bochum, Electrochemist). 

Visit to the Intelligent Polymer Research Institute, University of Wollongong, June 2009 as part of a long-term 

collaborative exchange programme funded by SFI (Walton fellowship to Prof. Gordon Wallace), and an ARC linkage 

award.  DD recently appointed as a visiting Professor at UOW.  People involved in research visits included Dr. Robert 

Byrne (received SFI travel award), Dr. Martina OôToole, Dr. Emer Lahiff (all CLARITY), Ms. Silvia Scarmagnani (SFI-

RFP PhD student), while Dr. Scotty McGovern, Dr. Jenny Causley and Prof. Wallace visited CLARITY. 

 

Achievements 

Two patents from this work have been filed including;  
pH Sensor Device Comprising an Ionogel,  

Robert Byrne, Fernando Benito Lopez, Dermot Diamond,  

UK patent file / 18th March 2009, No. GB0904627.7. 

Peer recognition ï invited to join NIH review panels, French Micro/Nano initiative review panel, American Chemical 

Society Consulting Scientist invitation, invitation to give a plenary at Russian Materials Science Conference, Invitation to 

Speak at ECS special symposium for Jiri Janata (May 2009), Invited speaker at USA-EPA conference in Chicago, 

October 2008 

Very significant addition funding leveraged from FP7 (Marie Curie) and National sources (see grants awarded section 

1.11 below) 

Media coverage ï major article in the IT about our work in environmental sensing (Tanja Radu); Joint work on WANDA 
(artificial fish for sensing) with University of Wollongong covered on local and national TV, local radio, newspapers, 

May 2009, Wollongong. 

 

Interactions with other Groups (See also, Demonstrator reports) 

On the environmental side there are good links with RP3 (GOH), and with AS/NOC (RP4) and on the wearables side, 

with NOC/AS/Niall Moyna.  The Karbon Footprint demonstrator is already developing good synergies across all RPs. 

 

Impact on CLARITY missions and Goals 

- International Research Profile:  International recognition in the materials science and devices research community as 

evidenced by high impact papers in internal peer reviewed journals, invited and plenary papers at international 

conferences, invitations to join high profile review panels for large scale funding initiatives in Europe and the USA 

- Commercialisation: Progress in microfluidics and materials has led to improved performance of prototype autonomous 

analyser platforms through RP2 which will contribute to a developing product portfolio with a competitive edge for 

Episensor Ltd.  This technology is in the process of being transferred to Episensor via an Enterprise Ireland Innovation 

Partnership award. 

- National Profile is evidenced by invitation to lead a national consortium to bid for infrastructural funding under the 

HEA PRTLI 5 initiative (SmartBay) 

- Our materials research is generating very significant interest from potential academic and industry partners.  We 

anticipate 2 FP7 proposals will be lodged during the coming year specifically as a result of the advances we have 

made in the past year, for example, by generating very innovative hybrid materials based on ionic liquids, 

switchable polymers, and molecular photoswitches. 
 

RP1 
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Research Programme 2: Platforms 

The Team: [See Appendix 2 for Full Staff Detail] 

 

Programme Coordinator:  

Prof. Cian OôMathuna / Mr. Brendan OôFlynn in association with Prof Dermot Diamond 

Industrial Collaborators :  

IBM, Foster Miller 

 

Researchers:      PhD Students:       Other:  

 

 

 

 

 

  

 

 

 

 

Project Overview 

This research programme incorporates outputs from the research programmes on Devices and Materials, and Autonomic Sensor 

Communities in providing platforms, specifically more sophisticated sensors, miniaturised wireless nodes/motes and the 

production of assemblies of devices that will in turn feed into the demonstrators. Wireless sensor module platforms have, over the 

last 5 years, begun to proliferate with an associated maturing of software (VM, OS & Protocols). However, this maturation has not 

been mirrored by hardware developments, and at present a number of key challenges exist in achieving the large-scale, reliable 

and robust deployment of application-specific demonstrators. Furthermore, little effort has focused on the miniaturisation of motes 

with a view to seamlessly embedding them within objects, or the environment, or wearable fabrics. Advanced packaging and 

integration technologies, developed at TNI, will drive the hardware research in both WP2.1 Nodes and Networks and WP2.3 Body 

Sensor Networks. These will be based on bare silicon die assembly on thin flex circuits, as well as 3D stacking using flip-chip 

assembly and folded flex, and interconnects to embedded sensors. Sustainable node power also constitutes a major challenge that 

has to date not been addressed in a coherent fashion, combining both hardware, software and network issues in a holistic manner. 

At the hardware level, ultra low power data acquisition, processing and communications must be combined with sleep/wake-up 

modes to maximise power availability. The power supply system, which will typically combine energy scavenging, battery and 

power converters, also needs to be considered in terms of available energy, lifetime and size. On the software and networking 

side, it is critical to establish feedback to the node level whereby node functionality can be influenced to minimise power usage 

through modification of the frequency and size of data communication packets. The Body Sensor Network arena provides a 

significant challenge because of the need for a lightweight, unobtrusive entity that can be embedded in garments or fabrics or 

moulded to the body shape. The ideal solution is to completely embed the sensing capability within the fabric/textile (including 

wearable chemo/bio-sensing capabilities) such that the BSN becomes totally innocuous to the wearer. A major interest for a 

number of companies within the consortium (Vodafone, Ericsson & Critical Path) is to identify the role that can be played by the 

existing mobile phone infrastructure in providing a high performance, widely distributed communications platform into which the 

wireless motes can be integrated. 

 

Work Packages 

2.1: NODES AND NETWORKS  

2.2: SCALABLE SENSOR SYSTEMS 

2.3: BODY SENSOR NETWORKS (BSNS)  

Project Novelty 

Novelty: 

Å óDeploy and Forgetô Philosophy  

Finbarr Quinlan 

Mark  Gaffney 

Sean Harte 

Sarah Hughes 

Gregory  May 

Dylan Orpen 

Conor Slater 

Michele Zanoni 

Dr. Robert Byrne 

Dr. Shirley Coyle 

Dr. Breda Kiernan 

Dr. Emer Lahiff 

Dr. Martina O'Toole 

Dr. Antonio  Ruzzelli 

Dr. Chong  Shen 

Dr. Richard  Tynan 

Dr. Michael Walsh 

John  Buckley Demo Engineer 

Josephine Ozoani NCSR Stores 

Jennifer  Casey Other 

John  Barton Project Manager 

Kanika Poply Research Support 

RP2 
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ï Wearable sensors for tracking specific movements, posture, respiration, heart rate fully integrated into fabrics, not 
subsequently attached 

ï Mote platforms with enhanced functionality including: 

Å Miniaturized, flexible platforms for embedded wearable wireless sensors 

Å Energy scavenging capability 

Å Auto-reconfiguration of sampling rate /data processing/communications to match energy availability and 
ambient context  

Å Collaborative operation between clusters of sensors within and across heterogeneous hierarchies  

Å Introduction of Chemo/Bio-Sensing to SensorNets  

ï Low cost sensors (RP1) employing multifunctional (molecular) materials integrated into platforms (Sensors + Motes)  

ï Clusters of chemo/bio-Platforms characterized in controlled environments 
 

 

Deliverables 

 

Å D2.1: Fully integrated Sensor-Mote platforms for wearable and environmental sensing 

ï Incorporates application specific wireless communications (using Bluetooth, ZigBee or GSM) with optional 
GPS, plug and play sensor interface and low cost chemo sensors (M18) 

Å D2.2: Lab-based characterization of sensor clusters  

ï Clusters of environmental chemo-sensors (in the range 5-20 nodes) evaluated within environmental 

chamber/controlled environment (M30) 

ï Wearable fabric sensors for tracking specific limb movements, respiration, footfall evaluated in lab (M30)  

Å D2.3: Sensors with Advanced Functionality    

ï Integration of advanced functions (e.g. collaborative reasoning) to sensor clusters to offset need for 
sophisticated calibration (M45)  

ï Integrated sensor/software environment for wearables and environmental demonstrators (M45)  
 

First Year Ramp up Activities 

 

The principal ramp up activities were personnel hiring and collaboration with the other institutional partners. Though 

there were delays in filling personnel quota (see below), senior researcher collaborators were identified within Tyndall to 

work on and develop project structures within RP2. These research themes, incorporating the WPôs within RP2, are 

Energy Aware Hardware (Brendan OôFlynn/Emanuel Popovici), Wearable Sensors (Brendan OôFlynn) and 

Heterogeneous Systems Integration (Alan Mathewson). Suitable PDôs and PhDôs were then recruited to work under the 

direction of these senior researchers. 

Due to the scope of the research activities, demos and admin, it was decided to recruit a project manager for CLARITY 

in Tyndall and John Barton was assigned to this role. 

Getting to know and work with other RPs and researchers also took a long ramp up time. This was kick-started by the 

CLARITY Away Day held in Carlow in November. From that meeting, the demo projects were instituted which evolved 
the interactions between the partners. The NAP programme was also presented by RP2 to all other RPs at Carlow. 

 

Achievements 

Peer Recognition Awards 

 Poster entitled "MEMS Environmental Sensors" was awarded Best Poster  at XXXII Int. Microelectronics and 

Packaging Poland Conf., September 2008, Poland 

 

Media Coverage 

 What's the Big Idea' - RTE Radio 1, 22 Sept, 2008, Brendan O'Flynn was a guest on the programme to explain 

about wireless sensors 

 Tyndall Feature - Evening Echo, 13 October 2008. Dr Cian O'Mathuna had a 2 page feature on the work of his 

group at Tyndall, a large portion of which was comprised of Wireless Sensors research 

 Wireless Sensor Lab profiled on powerpulse.net - 24 Sept 2008, 

http://www.powerpulse.net/conferenceVideo.php?clip=790 

 Fashion Moves Demo, Science Gallery, Dublin, 12-Sept-2008. Demo of Interactive Dance Wearable Glove in 

conjunction with Interactive Design Centre, UL. http://www.youtube.com/watch?v=IJQPd7EPyXE 

 Dr Cian OôMathunaôs invited talk on óSensing the Futureô,  at the SEFS Annual Public Lecture Series in UCC was 

profiled in Evening Echo, 23 February, 2009 

 TennisSense Demonstrator profiled on Evening Echo, 24th April, 2009. 

 Launch of Tyndall/WireLite Sensors IP on UCC/Tyndall site: 

http://www.ucc.ie/en/mandc/news/fullstory,75208,en.html , 18th May 2009 

RP2 
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Interactions with other Groups (See also, Demonstrator reports) 

RP2 PIs/manager have taken a full part in all organised PI/office meetings including bi-monthly PI meetings. 
RP2 researchers have also attended all Demo meetings/calls. 

Regular meetings have been had with the CLARITY office team, particularly with E&O officer, Bridget Kelly. She was 

introduced to Tyndall E&O officer, Aoife OôDonoghue and they have been working quite closely together 

Apart from these, there have been numerous interactions between RP2 and other RP researchers, particularly with RP1 

and RP3. Significant among these include: 

 Meetings with Greg OôHare and RP3 team to discuss RP2/RP3 interaction, the Tyndall mote and the CLARITY 

large scale NAP proposal 

 Meetings between Alan Mathewson/Finbarr Quinlan and Dermot Diamond and his team to discuss RP1/RP2 

interaction. It was agreed that Finbarr Quinlan will spend a month at DCU over the summer. 

 Meetings with various researchers to discuss submission of NAP proposals including Richard Tynan/Michael 

OôGrady/Conor Muldoon/Antonio Ruzzelli/Ciaran OôConaire/Graham Healy/Luke Conroy/Mauro 
Dragone/Aleksandr Radu/Shirley Coyle 

 

Tyndall RP2 researchers have attended all the organised CLARITY seminars in Dublin 
 

RP2 submitted a proposal for, and is hosting, a CLARITY intern this summer 
 

Finally, RP2 has been represented at all significant CLARITY/industry meetings where possible including the meetings 

with DERI and Alcatel Lucent. 
 

Significant joint grant applications made 

NAP Proposals: 

 NAP 209 - Estimating Tennis Player Motion via Inertial and Visual Sensing w/DCUï SUCCESSFUL 

 NAP 210 - Polymer-based ion-selective electrodes in wireless sensing networks for water quality monitoring 

w/DCU- SUCCESSFUL 

 NAP 211 - Spatially Augmented Audio Presentation  w/ DCU ï SUCCESSFUL 

 NAP 212 - CLARITY Ubiquitous Robotics Test-bed w/UCD 

 NAP 217 -  Energy-aware Intelligent Wireless Sensor Networks w/UCD ï SUCCESSFUL 

 NAP 221 -  Location-aware Wireless Sensor Networks 
 

Joint Publications; 

C. Shen, S. Harte, E. Popovici, B. O'Flynn and A. Ruzzelli ñAutomated Protocol Selection for Energy Efficient WSN 

Applicationsò Submitted to IET Electronics Letters 

Mark Gaffney, Brendan OôFlynn, Alan Mathewson, John Buckley, John Barton, Philip Angove, Jan Vcelak, Ciarán Ó 

Conaire, Graham Healy, Kieran Moran, Noel E. OôConnor, Shirley Coyle, Philip Kelly, Brian Caulfield, Luke Conroy

 ñWearable Wireless Inertial Measurement for Sports Applicationsò, Submitted to IMAPS-CPMT Poland 2009 
 

Finbarr Quinlan, V. Morris, S. Anastasova, A. Radu, B. OôFlynn, A. Mathewson, ñDevelopment of a Highly-

Miniaturised Wireless ISE/pH Sensorò,  Submitted to IMAPS-CPMT Poland 2009 
 

 

Impact on CLARITY missions and Goals 

 

RP2 and RP3 can be seen as the óglueô that binds CLARITY together thus there have been significant interactions with 

all of the RPôs but particularly with RP1 and RP3.  

RP2 researchers are working with RP1 to bring their sensors into the digital domain in an efficient manner. Likewise, 

RP2 develops the hardware, in consultation with RP3 researchers, that enables the sensor data to be collected and 

manipulated by subsequent RPs. Significant work has been carried out in Demos particularly Tennis Sense. 

Also, RP2/Tyndall  has played a crucial role in the enabling of NAP projects to enable material acquisition and platform 
deployment throughout the Demos and RPôs. 

 

RP2 
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Research Programme 3: Autonomic Sensor Communities 

The Team: [See Appendix 2 for Full Staff Detail] 

 

Programme Coordinator:  

Prof. Gregory OôHare in association with Dr. Simon Dobson  

 

Industrial Collaborators :  

IBM 

 

 Researchers:     PhD Students: 

 

 

 

 

 

 

Project Overview 

The paradigm of widespread sensing that underpins the CLARITY research vision will yield data of an unprecedented volume and 
heterogeneity. Very often we think of sensing as a relatively straightforward process of data capture given an appropriate sensing 

infrastructure. However, this ôblindô gathering of data is an overly simplistic view, which naively fails to consider the use to which 

the data will be put, and the power envelope within which it must be assembled. In this RP we will address these shortcomings. In 

practice, this means that not only should this research programme provide mechanisms for harmonising and delivering sensed data 

to RP4, but it should also ensure that these same mechanisms can be moderated based on personalization and retrieval feedback 

(RP5 & RP6). This RP addresses several key research challenges. It will develop a middleware framework which will facilitate 

the management of autonomic wireless sensor networks. It has been recognised that such architectures must exhibit a narrow 

waist [1] offering a translucent Sensor Protocol that exports neighbour management and message pools [2].It will harness the 

potential of agency to distribute decision making across the various layers of the system and network partitions, to facilitate robust 
collaborative behaviours adapting and reflecting evolving resource constraints. It will develop novel techniques for adaptive 

capture and filtering, data aggregation and dissemination within a dynamic, unreliable, unstructured, decentralised and resource 

constrained network. 

Within CLARITY this RP will play a central role propagating aggregated, harmonised, and filtered data to 

http://www.CLARITY-centre.org/content/research-programme-5-rp5 Content Processing for Extracting Context & Semantics. 
RP4, RP5 and RP6 will influence data capture, filtering and aggregation (WP 3.1 and 3.2). It will also inform adaptivity at the 

platform (RP2) or materials (RP1) level through energy scavenging or conservation, while providing basic software building 

blocks for the demonstrators. 

 

Work packages 

3.1: ADAPTIVE CAPTURE AND FILTERING  

3.2: SENSOR AGGREGATION  

3.3: DELIVERY AND DISSEMINATION WITHIN AN AUTONOMIC INFRASTRUCTURE  

3.4: COLLABORATION, AUTONOMY AND MOBILITY  

3.5: UTILITY BASED AUTONOMY 

Project Novelty 

Å Multiple toolkits are available as óenginesô for middleware 

ï Sienna, context toolkit, RDF, Jena, Agent Factory, Stream-S, Construct etc 

ï Layer on top of such avoiding re-invention 

ï Develop first meaningful integration of agent platforms and middleware technologies 

Å Specifics  

ï Formalise autonomy and incorporate utility-based decision mechanisms 

ï Develop a notion of personalised network overlay (from sensor net to internet) 

ï Integration of agency into traditional middleware technologies 

Å Uniqueness of Autonomic Sensor Networks  

ï Empowers the network with choice  of delivery, processing or data management model  

ï Injects intelligence at the appropriate location within the end-to-end system 

Dr. Mauro  Dragone 

Dr. Juan Ye 

Dr. Antonio Ruzzelli 

Dr. Richard Tynan 

Dr. Michael OôGrady 

Dr.  Conor Muldoon 

Tiziana  Campana Anthony Schoofs 

Luke   Conroy Jennifer  Treanor 

Declan Delaney Graeme Stevenson 

Thomas  Holz   

Olga  Murdoch   

Matthew Patterson   
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ï Nowhere else has sensor modality and user preference been combined to drive adaptation in systems 
infrastructure 

Deliverables 

 

Å (RP3:D1) Lite Sensor Middleware  (M20) 

ï Provides a clean API with a key set of network activation functions supporting capture and routing 

Å (RP3:D2) Sensor Network Visualisation Toolkit  (M26) 

ï Supports network wellness dashboard for viewing load balancing, bottlenecks latency, sensing coverage and 
power availability, resource availability 

Å (RP3:D3) Sensor Network Programming Capability (M36) 

ï A high level language for the programming of diverse, distributed sensor network 

Å (RP3:D4) Autonomic Sensor Middleware (M50) 

ï Supports in network decision making 
 

First Year Ramp up Activities 

 

The immediate challenge was to recruit an appropriate team of researchers of the highest quality.  This ramp up of human 

capital was a challenge and one that has resulted in the assembly of a team of researchers of the highest quality. 

Some difficulties have been experienced in the recruitment of Ph.D students. This has occurred not because of a lack of 

applicants or indeed the quality of applicants but rather the desire to establish the correct blend of expertise. RP3 stands 
at the confluence of the RP portfolio and demands that researchers are able to understand and communicate effectively 

with more device level RPs namely RP1 and RP2 and more application orientated RPs like RP4, 5 and 6. 

A delay was experienced in Ph.D recruitment. However the full complement of staff has now been achieved and these are 

all in place and functioning as a coherent team. 

 

Achievements 

No major deliverables are due within this first year effort of RP3. However significant efforts have been made toward the 

delivery of the first deliverable RP3: D1 Lite Sensor Middleware.   RP3 has begun to provide a common middleware 

platform for CLARITY, combining best-of-breed approaches with an innovative combination of infrastructure, reasoning 
and agency. This platform is open source and therefore has scope to become a de facto research choice in the wider 

community, broadening CLARITYôs reach and influence.  

 

Significant activities have been undertaken that address components of this. 

 

These include: 

 A comprehensive review of sensor network middleware; 

 The development of a visualisation and elementary (re)programming framework for Wireless Sensor Networks entitled 

Octopus;  

Octopus is an open-source dashboard to visualise and to control a wireless sensor network in the TinyOS 2.x 

environment. Octopus provides users with a graphical user interface (GUI) for viewing the live sensor network topology. 
It also allows the user to dynamically control the behaviour of sensor nodes, such as the energy consumption, the 

sampling period, the radio duty cycle and formulating application queries to the nodes. 

 The development of an agent based reasoning middleware for WSNs; 

The development of an energy aware collaborative reasoning capability based upon an agent metaphor; this intelligent 

reasoning capability will imbue WSNs with the necessary reasoning for autonomic behaviour; This middleware has been 

deployed in a variety of contexts: middleware for wearable computing using the Foster-Miller  vest that incorporates a 

range of physiological sensors, a prototype has been implemented that enables access to personal ambient exercise 

activities from a standard mobile phone; middleware for a collaborative adaptive camera network within the TennisSense 

demonstrator; 

 The investigation of ontologies for sensors and sensor data streams; 

Investigation as to how CLARITY middleware could incorporate ontological technologies can be integrated into 
CLARITY Middleware. In particular how RDF, and Sensor ML can easily be accommodated. Furthermore on-going 

research collaborations with the DERI CSET are exploring the possibility of utilising some of their existing ontology 

solutions.  

 

In addition a number of other notable achievements include: 

 Professor OôHare has secured a prestigious Visiting Fellowship at the University of Oxford Internet Institute, where he is 

conducting collaborative research exploring the technological implications of the sensor web. 

 Professor OôHare has secured a Fulbright Scholarship to undertake joint research with the sensors and robotics groups of 

Professors Leonard and Parideso at MIT Computer Science and AI Laboratory 

RP3 
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 Dr Muldoon has secured a prestigious 2009 óINSPIRE: IRCSET-Marie Curie International Mobility Fellowshipô 

programme. Dr Muldoon will take up a visiting fellowship position in Sensor Networks Group in the University of 

Oxford. The fellowship will primarily focus on fundamental research into algorithms for collaboration, competition, 

interaction, and autonomous control of sensor networks and as applied in real world applications. It will draw heavily 
from pre-existing research into Multi-Agent Systems, Control Theory, Algorithms, and Discrete Mathematics. This work 

will complement research being conducted within RP3. 

 Professor OôHare was Elected Chair of the European Research Consortium for Informatics & Mathematics Working 

Group on the Sensor Web 

 Dr Dobson Elected Fellow of British Computer Society 

 Professor OôHare elected Fellow of the Irish Computer Society 

Interactions with other Groups (See also, Demonstrator reports) 

 

Meetings have taken place with a number of other groups, most significantly with: 

 DERI (SFI CSET): middleware frameworks and interoperability 

 NEMBES (HEA PRTLI): middleware platforms 

 University of Liverpool: joint interest in marine sensing 

 Sensor Networks Group, University of Oxford; 

 Wisenet: A Swedish Competence Centre across University of Upsalla and Swedish Institute of Computer Science 

(SICS) joint work porting Contiki Operating System to Tyndall Motes 

 MIT CSAIL 

 Alcatel-Lucent (Bell Labs) Ireland; 

 Imperial College London; 

 Oxford Internet Institute (OII), University of Oxford 

 
In addition a joint grant proposal has been submitted in conjunction with Rutgers University NJ and the University of 

Ulster UK on marine sensor networks, seeking funding under a joint NSF/SFI/DEL-NI programme. 

Recent efforts have focused on how CLARITY middleware could incorporate technologies developed in the DERI 

CSET. Specifically, we are investigating how semantic web technologies (Ontologies) could be incorporated into the 

framework.  

Additionally, RP3 has been working with Prof. Noel O Connorôs group (RP4) in the development of smart camera 

networks. It is envisaged that the smart camera network functionality will be incorporated into the core middleware 

infrastructure. 

 

Through the collaboration with DCU, RP3 has investigated the SensorML OGC initiative and tested a number of 

reference implementations. This line of research is currently informing the semantic enhancement of sensor data and the 
integration between our multiagent toolkits and RDF/OWL-base ontologies. 

 

Industrial Collaborations: 

 

RP3 initiated a collaboration between UCD CLARITY and the Building and Services department (BSD) at UCD. The 

objective is to provide campus-wide real-time energy data available to CLARITY. Contact persons are Dr. Antonio 

Ruzzelli for CLARITY and Dr. Sean Clancy for BSD. 

 

RP3 has initiated collaboration between UCD CLARITY and ENEL National Energy Distributor (Italy).The objective of 

this project is to investigate data processing techniques for the ENEL Telegestore energy meter, which permits the 

collection of fine-grained energy consumption across the country. 

 

What major research and metric milestones are you hoping to achieve through the RP in coming 12 months? What new personnel/ 

expertise are you planning to draft into the RP?  Are there any new or altered plans for the coming year arising from the first year 

activities 

 

Focus on the development of a reusable middleware platform, specifically within the context of the environmental, carbon-

footprinting and assisted-living demonstrators. 
 

 Integrate RP1 sensor platform into middleware framework 

 Develop reasoning engine support within the platform 

 Assess the complementary strengths of  agent versus query-based programming approaches 

 Integrate uncertain reasoning into middleware platform 

 

 

RP3 



21 

 

 Joint Publications 

 

OôHare, G.M.P., Diamond D., Lau, K.T., Hayes, J., Muldoon, C., OôGrady, M.J.,  Tynan, R., Rancourt, G., Kolar H.R. & 

McCarthy R., The Adaptive Environment : Delivering the Vision of  In situ Real-Time Environmental Monitoring, IBM 

Journal of Research and Development, 2009 (In Press). (RP3, RP4 & IBM) 

OôHare, G.M.P., OôGrady, M.J., Tynan, R., Muldoon, C., Kolar, H., Ruzzelli, A.G., Diamond, D. & Sweeney, E., 

Embedding Intelligent Decision Making within Complex Dynamic Environments, Artificial Intelligence Review, Vol. 27, 

No. 2/3, Springer, 2007. (Published in 2008) (RP2, RP3 & IBM) 

Tynan, R. Schoofs, A., Muldoon, C., OôHare, G.M.P., OôConaire, C., & OôConnor, N.E., Intelligent Middleware for 

Adaptive Sensing of Tennis Coaching Sessions, and International Workshop on Adaptation in Wireless Sensor Networks, 

In Proceedings of 7th IEEE/IFIP International Conference on Embedded and Ubiquitous Computing (EUC 2009) August 

29th-31st Vancouver, Canada, 2009. (RP3 & RP4) 

Jer Hayes, Edel OôConnor, John Cleary, Harry Kolar, Robert McCarthy, Richard Tynan, Gregory OôHare, Smeaton A., 

OôConnor N.E., Diamond D., ñViews from the coalface: chemo-sensors, sensor networks and the semantic sensor webò, 

1st International Workshop on the Semantic Sensor Web (SemSensWeb 2009), Crete, Greece, 01 June 2009 (RP1, RP3, 

RP4, RP5, IBM) 

For joint funding with other RP ï Please see section 3.10 

 

 

 
 

Impact on CLARITY missions and Goals 

 

RP3 has begun to provide a common middleware platform for CLARITY, combining best-of-breed approaches with an 

innovative combination of infrastructure, reasoning and agency. This platform is open source and therefore has scope to 

become a de facto research choice in the wider community, broadening CLARITYôs reach and influence. The close 

association with materials and sensor scientists is providing a motivation for large-scale scientific data collection and 

mark-up, which will be useful beyond the current scope of CLARITY in (for example) web science.  
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Research Programme 4: Contextual Content Analysis 

The Team: [See Appendix 2 for Full Staff Detail] 

Programme Coordinator:  

Prof. Noel OôConnor 

 

Industrial Collaborators :  

No core partners ï RP4 works closely with a number of MNC and SME pipeline partners 

 

 Researchers:    PhD Students: 

 

 

 

 

 

 

Project Overview 

Sensed data in its raw unprocessed state is often worse than useless in any real application scenario. In fact, gathering such sensed 
data constitutes further polluting a virtual world already suffering from overwhelming information overload. Thus, it is necessary 

to process and extract only relevant content as carried by the raw sensed data. That is, to process the sensed data in order to extract 

and even discover semantic information, whilst doing this in an application-centric manner (i.e. taking cognisance of the manner 

in which the semantic information will eventually be used). As the sensing modality becomes more sophisticated, it becomes 

increasingly difficult to extract useful semantics. For instance, while it is relatively straightforward to map the signal from a 

simple point temperature sensor to useful content-rich characterisations (such as ñhotò and ñcoldò and graduations thereof), such 

an extraction task becomes much more challenging when we consider any of the spectrum of sensing modalities, from text, to 

multi-media to óvirtualô sensors of higher-level user intent, that we address in CLARITY. Sensor networks composed of 

combinations of sensing modalities of various levels of sophistication only exacerbates this. The objective of this RP is to extend 

current capabilities for mining context information from sensed data with a view to leveraging this to assist in identifying 

semantic information. Context mining will be enabled by considering a capture mechanism augmented with multiple sensing 

modalities that provide either useful analysis constraints or reinforcement of unimodal analysis. Key ancillary objectives include 
developing fusion frameworks that handle multiple potentially conflicting data sources and extending the use of pattern 

recognition techniques to model the desired semantics using non-traditional sensor input in a manner that can be easily configured 

to different application scenarios. 

This RP will provide output in the form of newly discovered semantic information to WP5.1 (Using User and Data Contexts for 

Retrieval). Primary input will be the aggregated, filtered, harmonised data provided by WP3.2 (Sensor Aggregation). In turn, 
outputs of WP4.2 wil l feed back to WP3.1 (Adaptive Capture & Filtering) to help inform subsequent data gathering. Sensors used 

to augment capture will include the inertial wireless sensors from WP2.1 (Nodes and Networks) and human location, posture, 

movement sensors of WP2.3 (Body Sensor Networks). We will also use the profiles determined in WP6.1 (Profiling Preferences, 

Activities and Context) and the recommendations provided by WP6.2 (Recommendation and Collaboration) as a means to focus 

subsequent analysis in a predictive manner. This work will not depend upon a battery of tightly integrated novel capture 

devices/platforms, but research in WP1.4 Configurable and Energy Aware Hardware will be informed by the outputs of this RP. 

An over-arching goal between these tasks is to eventually realise an architecture for a platform for wireless media sensing ï a 

media mote. In turn, WP1.4 will work with WP2.1 to produce at least one such prototype platform late in the centreôs lifetime. 

 

Work Packages 

4.1: CONTENT PROCESSING FOR EXTRACTING CONTEXT & SEMANTICS  

4.2: OBJECT, EVENT AND ACTIVITY ANALYSIS AND MODELING  

 

Project Novelty 

Å Bottom-up 

ï Application-centric, focus on specific application niches & challenges  

ï Mature solutions for many complex analysis tasks 

Å Top-down (Semantic Web) 

ï Tools for ontology creation and management, linking low-level features to concepts 

ï Availability of custom-built ontologies defining important concepts  

Å Generic 

Dr. Saman Cooray 

Dr. Philip Kelly 

Dr. Ciaran O óConaire 

Damien Connaghan 

Jogile Kuklyte 

Kevin Mc Guinness 

Milan  Redvic 

  

Masters Student: 
Radha Krishna Ramachandruni 

 

Other: 

Niamh Caprani (Research Assistant) 

Pragathi Shettysadananda (Summer intern) 

Dian Zhang (Summer intern) 
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ï Robust machine learning approaches broadly applied to detect  many different concepts 

ï Classifier banks, variety of early and late fusion strategies  promising results 

Å Novelty 

ï Extend existing analysis tools with complementary data sources available from RP3 (biometric, motion, 
location, social) 

ï Leverage these to detect and recognize concepts, constrained by user and application profiles and preferences, 
and information seeking context from RP5 & RP6 

Å Objective driven approach using domain expertise where necessary (for specific applications) but underpinned by 
broadly applicable models (for content repositories) 

Deliverables 

Å (RP4:D1) Content Pre-processing (M12) 

ï A configurable software tool-box for multi-modal content processing, including support for a broad range of 
sensor data  

ï Low-level 1-D, 2-D and 3-D (spatio-temporal) processing incl. adaptive multi-modal thresholding and feature 
extraction 

Å  (RP4:D2) People and Object Detection (M30) 

ï Recognition tools for person/groups, and specific objects  

ï Multi -modal localization,  

Å (RP4:D3) Event and Activity Recognition (M54) 

ï Cross-modal temporal content structuring tools including normalization and alignment, multi-resolution analysis 
for scale selection, temporal segmentation and event clustering  

Å Tools for learning discriminative action models, including model specification, feature selection & training, initialization 
and classification 

 

First Year Ramp up Activities 

No significant difficulties were encountered in building an effective team for this RP. Two Adaptive Information Cluster 

(the SFI-funded precursor to CLARITY) PhDs were transitioned directly into RP4 postdocs, with two more moving to 

RP4 additional grant sources (FreeGaming and the Enterprise Partnership with BT Research & Venturing). Recruitment 
for potential new start PhDs began in April 2008 and all available positions were filled in Oct 2008 to coincide with the 

start of the new academic year.  

By working closely with the IDA, Enterprise Ireland, INVENT (DCUôs technology transfer office) and other CLARITY 

PIs, relationships are being cultivated with a number of relevant industry partners. These include both multinationals, e.g. 

Disney/ESPN, Adidas, Bell Labs, and local SMEs, e.g. Fairview Analytics, CognoPlus, SpongeIt. Formal collaborations 

in the form of direct funding or joint grant applications are in place with a subset of these (see below). 

International collaborations are being cultivated in both the US and Europe. This has been with Arizona State University 

in the US, in collaboration with Prof. Alan Smeaton (RP5). In the EU, this is being pursued via proposals to EU FP7 

framework programmes (to date 1 rejected STREP and 1 Network of Excellence submitted and awaiting evaluation). 

Inter-disciplinary collaborations within the RP are taking place and progressing well, mainly in the context of joint work 

with RP4 collaborators (Dr. Kieran Moran, Dr. Conor Brennan and Dr. Gabriel Muntean). Cross-institutional interaction 

and collaboration with other RPs occurs via RP4ôs contribution to the sports sensing and ambient assisted living 
demonstrators. 

 

Achievements 

Scientific accomplishments of note: 

 In Sep 2008, RP4 participated in the inaugural running of the event detection task of the NIST TrecVid world-wide 

benchmarking activity. The task involved event detection in 100 hours of video surveillance footage from 10 different 

cameras in Gatwick airport. Participation was used as the impetus to drive the initial implementation of a key deliverable 

from RP4, corresponding to a  cross-platform multimedia processing system, that acts as a framework into which other 

RP4 content analysis tools can be integrated.  

 Since Sep 2008, the ability to process other sensor modalities has been integrated into the RP4 platform, corresponding to 
audio, inertial data and a range of physiological data streams captured from Foster Miller vests. The platform is currently 

used as part of RP4ôs contribution to the sports sensing demonstrator and will be leveraged in the ambient assisted living 

demonstrator in the future.  

 In collaboration with the Walt Disney Imagineering research laboratory in Pittsburgh, analysis tools are being developed 

for ñanyplaceò motion capture by synthesizing realistic motion from multiple wireless accelerometers sewn into everyday 

garments.  These tools will be leveraged in the sports sensing and ambient assisted living demonstrators. 

RP4 
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 Work with RP4 collaborator Dr. Conor Brennan is progressing well. It focuses on combined analysis of image and RF 

data on mobile phones or PDAs in order to support location-based applications. This work has already resulted in 1 joint 

publication. 

 Work with RP4 collaborator Dr Kieran Moran is not scheduled to officially start until Oct. 2009, but already there is 
significant interaction, mainly through the sports sensing demonstrator. An additional project on analysis of motion 

capture data for golf swings has also been carried out and has resulted in 1 joint paper . 

 Work with RP4 collaborator Dr Gabriel Muntean has focused on developing a joint grant application with Disney (see 

below) to support collaborative work on wireless networking. 

 Prof. Noel OôConnor was invited as Programme Co-Chair for ACM International Conference on Image and Video 

Retrieval (CIVR 2009) to be held July 2009 in Greece. 

 Prof. Noel OôConnor was invited to be a member of the Academic Steering Group of the Multimedia Grand Challenge 

for ACM Multimedia 2009. 

Industry collaborations: 

 Two ongoing projects with BT Research & Venturing, Broadband Applications Research Centre, Adastral Park, Ipswich, 

UK 

o Event Detection in Audio-Visual Sensor Networks, IRCSET Enterprise Partnership PhD Scholarship (Jogile 

Kuklyte) Oct 2008 ï Sep 2011, ú72,000 (company contribution: ú27,303) 

o Content Management for User Generated Videos, IRCSET Enterprise Partnership Postdoctoral Scholarship (Dr. 

Saman Cooray), Jan 2008 ï Dec 2009, ú96,294 (company contribution: ú32,098) 

 Ongoing collaborations with Walt Disney Imagineering Research & Development  

 

Interactions with other Groups (See also, Demonstrator reports) 

Joint grants won: 

 FreeGaming, Mobile Collaborative Augmented Gaming, National Digital Research Centre, Jan 2009 ï Dec 2010, 

ú276,200 (RP3, RP4) 

The following joint grant applications have been submitted and are awaiting evaluation: 

 3Dlife: Bringing the 3D Internet to Life, FP-7, Network of Excellence Strategic Objective ICT-2009.1.5: Networked 

Media and 3D Internet, Call 4, Deadline April 2009, 42 months, ú368,986 (RP3, RP4, RP5) 

 Communicator ï an ultra-thin Wi-Fi platform for Enhanced User Experience in Stadiums and Theme Parks, Enterprise 

Ireland Innovation Partnership with Disney / ESPN Ireland, submitted 08 Jun 2009, 18 months, ú360,204 (company 

contribution: ú126,072) (RP2, RP4) 

The following joint papers with other RPs have been accepted for publication: 

1. Jer Hayes, Edel OôConnor, John Cleary, Harry Kolar, Robert McCarthy, Richard Tynan, Gregory OôHare, Smeaton A., 

OôConnor N.E., Diamond D., ñViews from the coalface: chemo-sensors, sensor networks and the semantic sensor webò, 

1st International Workshop on the Semantic Sensor Web (SemSensWeb 2009), Crete, Greece, 01 June 2009 (RP1, RP3, 

RP4, RP5) 

2. O'Connor E, Smeaton A.F, O'Connor N and Diamond D., ñIntegrating Multiple Sensor Modalities for Environmental 
Monitoring of Marine Locationsò, ACM SenSys 2008 - 6th ACM Conference on Embedded Networked Sensor Systems,  

Raleigh, North Carolina,  Nov 2008 (RP1, RP4, RP5) 

3. Benito-Lopez F., Coyle S., Byrne R., Smeaton A, Connor N.E., Diamond D., ñPump Less Wearable Microfluidic Device 
for Real Time pH Sweat Monitoringò, Eurosensors XXIII, Lausanne, Switzerland, 06-09 Sep 2009 (RP1, RP4, RP5) 

4. Bai L, Lao S, Smeaton A.F, O'Connor N, Sadlier D and Sinclair D. Semantic Analysis of Field Sports Video Using a 

Petri-Net of Audio-Visual Concepts, The Computer Journal (RP4, RP5) 

5. Kelly P, O'Connor N and Smeaton A.F., ñRobust Pedestrian Detection and Tracking in Crowded Scenes.ò, Image and 
Vision Computing Journal, Aug 2008, Vol 18, No 8, pp1163-1168 (RP4, RP5) 

6. Bredin H, Byrne D, Lee H, O'Connor N and Jones G., ñDublin City University at the TRECVid 2008 BBC Rushes 
Summarisation Taskò, TVS 2008 - TRECVID BBC Rushes Summarization Workshop,  ACM Multimedia 2008, 

Vancouver, Canada, 31 October (RP4, RP5) 

RP4 
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7. Roantree M, Smeaton A.F.,  Andrieu V., Legeay N, Camous F., and OôConnor N.E., ñOptimizing Queries for Mining 
Sensor Networksò, Intelligent Techniques for Warehousing and Mining Sensor Network Data, IGI Global (RP4, RP5) 

8. Liang B., Songyang L., Smeaton A, O'Connor N.E., ñAutomatic Summarisation of Rushes Video Using Bipartite 

Graphsò, SAMT 2008 - 3rd International Conference on Semantic and Digital Media Technologies, Koblenz, Germany, 
Dec 2008, pp 3-14 (RP4, RP5) 

The following joint publication with other RPs have been submitted and is awaiting notification: 

 

1. O'Hare N., Smeaton A.F., Gurrin C., Lee H., O'Connor N.E. and Jones G.J., ñOrganising Context-Aware Personal Photo 

Collectionsò, IEEE Multimedia, (RP4, RP5)  

Academic collaborations 

DERI, Galway (Irl), Queen Mary University of London (U.K.), Groupe des Ecoles de Telecommunication (Fr), Fraunhofer ï HHI 

(Gr), Universite de Geneve (Ch), CERTH-ITI (Gr) 

 

RP Impact on CLARITY missions and Goals 

RP4 is contributing well to CLARITYôs overall mission. It is interacting well with other RPs and is contributing to 3 

demonstrators. It has successfully sourced additional complementary funding. It has been instrumental in cultivating 

potential CLARITY industry partners, both multinational and SME, and is establishing a strong network of links with 

international research groups/centres. 

 

RP4 
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Research Programme 5: Content Organisation & Management 
The Team: [See Appendix 2 for Full Staff Detail] 

 

Programme Coordinator:  

Prof. Alan Smeaton 

 

Industrial Collaborators :  

Zignals 

 

Researchers PhD students 

Niamh Caprani,  

Dr. Aidan Doherty,  

Dr. Colum Foley,  

Dr. Hyowon Lee,  

Dr. Chen (Nelson) Wang 

Adam Bermingham,  

Daragh Byrne,  

Kenneth Conroy,  

Graham Healy,  

James Lanagan,  

Zhengwei Qiu,  

Peng Wang,  

Peter Wilkins  

Edel O'Connor (who is funded by 

Marine institute Beaufort) 

 

Project Overview 

Digital libraries provide some level of retrieval and access which operates across different media. Yet there are at least two other 
dimensions of information access besides the media that digital libraries and other contemporary approaches to information 

retrieval do not usually address. The first is context, in particular user and data or document contexts. When users seek 

information, either directly from a repository or through some application that integrates the personalization and recommendation 

strategies to be developed in RP6, they have a context which includes their current overall work tasks, their background, what 

they have already seen and done, their data access channel, etc. Capturing and using such context represents a key research 
challenge in contemporary information retrieval. In a similar manner, when documents, or indeed any kind of data, are collected 

or aggregated, they also have contexts, which include the application, date, time, place, environment and the circumstances that 

form the setting for why the data was gathered in the first place. All this can be captured within CLARITY given the centreôs 

unique position to sense user, document and data contexts, and this can be leveraged for more effective access and retrieval. 

The second dimension which has been largely ignored in research to date addresses a userôs search type. This refers to the kind of 
retrieval that is best suited for the userôs situation at the time. The default retrieval modality is to rank documents or data objects in 

decreasing similarity to a query and to ignore issues of the novelty value of retrieved items, or whether a user wishes to retrieve an 

exhaustive set of results for an exploratory type of search, or to retrieve a known item, or items similar in some way to a given 

item. None of these are satisfied by a simple similarity ranking. While some research has been carried out on developing some of 

these retrieval types individually, no work has yet been done on combining them. 
The goal of this research programme is to research and develop approaches to allow information access mechanisms to operate 

across different media, to incorporate users and document/data contexts as appropriate and to facilitate different types of retrieval 

for users. This will allow us to exploit the natural synergies which exist across media, across user contexts and even across search 

types. 

 

Work Packages 

Å 5.1: USING USER AND DATA CONTEXTS FOR RETRIEVAL  

Å 5.2: INTEGRATING RETRIEVAL FOR DIFFERENT SEARCH TYPES  

 

Project Novelty 

Å Multiple toolkits are available as óenginesô 

ï Lemur, Terrier, Físreal, Okapi, Bow 

ï Layer on top of those, so no re-invention 

Å Specifics 

ï Formalise ñvistermsò - virtual terms - as media/data representations 

ï Formalise representation for user and for information contexts, also as visterms  

ï Develop, evaluate, and then integrate multiple search algorithms for different search types 

Å Uniqueness for this CBIR is where the work is situated 

ï Advanced analysis of content comes from RP4 

ï User and information contexts come from RP2, RP3, RP6 

Å Nowhere else has user contexts, and information contexts, and addresses multimodal information management; 

Deliverables 

Å RP outputs will be  

RP5 
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ï Algorithms and implementations of context-aware, content-based retrieval operations (search, summarise, etc.) 
for multiple search types 

ï Models for unified media representation and unified search 

Å These will be evaluated in competitive benchmarking campaigns, worldwide - importantly;  

Å Deliverables to CLARITY will be multiple instances of software toolkits supporting multiple-media search, summarise, 
etc., combining content and context (deliverables D1, D2, D3) 

Å Early deliverables for demonstrators (esp. D2 and D1 in year 1) will be wrappers around óstandardô IR toolkits 

Å Mid-term and later deliverables (years 3 to 5) may be built from scratch 
 

First Year Ramp up Activities 

 

The ramp up of the team for RP5 has proceeded smoothly with no real issues except the recruitment of PhD students has been 

slower than hoped. This is because of the usual October start date and should be sorted out by Q4 of 2009.  We have leveraged 

funding from the Chinese Scholarship Council which has allowed Dr. Chen Wang to join us for a period of 12 months as a 

postdoctoral researcher with expertise in user interface issues. We have also leveraged funding from the European Space Agency 

and from IRCSET to part-fund some PhD students.  

 

On the equipment side we have been able to take advantage of HEA funding for purchase of a large video wall and to allow us to 

use the Ubisense installation in DCU. 

 

Achievements 

 

Invention disclosure on collaborative search has been filed.  

 Media presence resulting from the BBC coverage in the James May documentary has been excellent ï many follow-up  

contacts both nationally and internationally, and also from the presence at the SFI Summit showcase in MIT in May 2009 

in the presence of President Mary  McAleese.  

 Organising and running the TRECVID workshop in NIST in November 2008 generated significant visibility in the 

research community and in industry, as was organising and running the video summarisation workshop at ACM 

Multimedia in October 2008. Co-chair of PC for MMM conference in Sophia Antipolis in Jan 2009 also raised profile.  

 Publications output has been very strong, result of the slingshot effect of launching into CLARITY from AIC. Interaction 

with new SMEs has been strong, showing how flexible the structures in EI/SFI and CLARITY for doing this, can be.  In 

practice his has lead to real involvement with 4 Irish SME's through innovation vouchers, and one SME through an 

innovation partnership, with more planned.  

 Have also continued multiple real collaborations with academic partners, and industry (listed elsewhere) and these are all 

real and beneficial to the students involved and have real and tangible outputs.  

 Lifelogging activity based initially around SenseCam from Microsoft but now diversifying, is a real strength in the  

group and is the focus for the search task which RP5 addresses. It generates profile and publications, and is now 

gathering interest from industry.  

 Finally, funding secured (described elsewhere) has been beneficial in allowing exploration of new, related areas of  

research. 

 

Interactions with other Groups (See also, Demonstrator reports) 

Good collaboration with RP4 (NOôC) and RP1/2 (DD) in terms of joint activities, joint funding, but collaboration with 
UCD RPs needs to be improved. The social sensing work with RP6 is ongoing and should lead to something tangible 

shortly; the demonstrator work should lead to collaborations with RP3 soon. 

 

Presently initiating collaborations with geospatial centre based in NUIM around the round-Ireland cycle race as a focus, 

and initiating interaction with Prof Harald Hempal from TCD Neuroscience centre (SFI-funded) on Alzheimerôs disease 

and memory recall.  Interesting collaboration with ESB Networks/Commission on Energy Regulation is possible arising 

from the Karbon demonstrator work. 

 

RP5 



28 

 

Research Programme 6: Personalisation in Context 

The Team: [See Appendix 2 for Full Staff Detail] 

 

Programme Coordinator:  

Prof. Barry Smyth 

 

Industrial Collaborators :  

Changing Worlds 

 

 Researchers:        PhD Students: 

 

 

 

 

 

Project Overview 

The value of information resides in the ability of users and stakeholders to locate and leverage the right information at the right 

time, whether in pursuit of more informed mission critical decision making, or simply the enjoyment of compelling digital media. 

Traditional forms of information access generally place the lionôs share of effort with the end-user. For example, modern search 

engines expect users to locate information via carefully constructed queries and information portals expect users to browse or 

navigate through content categories; in both cases the end-user is responsible for initiating and guiding the hunt for relevant 

content. 

The ability for content technologiesðin particular those developed in RP4 and RP5ðto harness the true potential of large-scale 

adaptive sensor networks will, in the end, depend critically on what might be termed the ambient findability [1] of relevant content 

and information. Accordingly, this research programme will develop a suite of technologies in the service of serendipitous, 

personalized content discovery, whereby the needs, preferences, activities and context of individuals, and groups, will be captured 
and harnessed to drive the proactive, high-precision recommendation of relevant content. Achieving this goal requires more than 

just an understanding of the content itself. The long- and short-term preferences of users, their social roles, community and group 

contexts, and their current and recent activities must all come to be profiled and understood as they relate to their information 

needs. By harnessing sensor technologies (made available through RP3) within CLARITY it will be possible, for the first time, to 

develop a more comprehensive picture the factors influence human preferences and intentions an so drive a new generation of 

personalization technologies. 

 

Work Packages 

6.1: PROFILING PREFERENCES, ACTIVITIES & CONTEXT  

6.2: RECOMMENDATION & COLLABORATION  

6.3: COMMUNITIES, TRUST & PRIVACY  

 

Project Novelty 

Å Main Focus 

ï The development of a recommendation platform capable of delivering information recommendations to users 
(individuals and groups) based on their preferences, contexts, activities, and devices  

ï Beyond click-thru-based recommendation  Situated Recommendation  

Å Profiling Preferences, Activities, and Context 

ï Mining diverse sources of sensor data to understand user needs in the context of the real-world and online 

interactions and behaviours. 

Å Recommendation and Explanation 

ï Generating and explaining information recommendations for individuals and groups of users, based on their 
contextualized needs. 

Å Communities, Trust, and Privacy 

ï Identifying and managing explicit/implicit, ad-hoc/formal communities of users with shared and/or conflicting 
interests.  

Å Community-based profiling  anonymous recommendation 

Brendan  O'Huiginn 

Owen   Phelan 

Rachael  Rafter 

Yasser Salem 

  

Dr. Michael Bennett 

Dr. Maurice  Coyle 

Dr. Kevin  McCarthy 

Dr. Michael P  O'Mahony 

RP6 
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Deliverables 

Å RP6:D1) Preference-Based Profiling Recommendation (M18) 

ï Presence/Preference Profiling (GPS, bluetooth, interaction feedback); the ability to detect the presence of 1+ 
users; identity detection; content preferences based on feedback; social network sensing 

ï Recommendation to Individuals; tried and tested content-based/collaborative recommendation technologies 
leveraging richer user profiles (e.g., using physical social networks for collaborative filtering communities) 

ï Basic Explanation/Justification Interface 

Å (RP6:D2) Activity-Based Recommendation (M30) 

ï Activity/Task Profiling (wearable, context, social); expanded profiling to recognise and predict simple activities 
and tasks. 

ï Compromise-Based Recommendation for Individuals & Groups; adaptive recommender to accommodate 
suggestions for groups of users. 

ï Enhanced (Group-based) Explanation Interface 

Å (RP6:D3) Community-Based Recommendation (M50) 

ï Privacy-conscious profiling (privacy control, community anonymity) 

ï Recommendations for ad-hoc communities (social, context, interests, devices) 

ï Novel community-based interfaces (e.g. public displays, collaborative displays etc.) 

 

First Year Ramp up Activities 

The main ramp-up activity associated with this RP has been PhD and Post-Doc recruitment. All of the major strands of work in 

RP6 have been initiated: 

 

Profiling, Preferences, Activities, and Context 

A number of research projects are currently focusing on these different types of profiling tasks including: 1) profiling the search 

preferences of users during web search; 2) sensing the real-time preferences of individuals and groups of users by mining micro-
blogging services such as Twitter; 3) social sensing in the physical world by mining real-time blue-tooth interactions; 4) presence 

detection via bluetooth sensing. 

 

Recommendation and Explanation 

To date ramp-up activity has focused on the recommendation task with no significant progress as yet on the explanation task, as 

per the research plan. The recommendation task has included a significant collaboration with ChangingWorlds, the lead industrial 

partner in RP6, with a focus on the development of conversational recommendation technologies for product-recommendation 

tasks. In addition, and independently, the mining of real-time Twitter data has led to the development of a novel approach to the 

recommendation of breaking news stories.  

 

Communities & Privacy 

One of the significant achievements as part of CLARITY RP6 programme has been the development of the HeyStaks Search 
Platform ï a social search utility that brings social recommendation technologies to mainstream search engines. This represents an 

acceleration of focusing of the work that was anticipated under the Communities and Privacy stream of RP6, owing to the 

commercialisation opportunity that HeyStaks represents. A live beta-site has now been deployed and is currently access by in the 

region of 600+ users and HeyStaks Technologies Ltd has been spun-out of CLARITY as a new campus company. The research 

that HeyStaks leverages includes core community-based profiling and search result recommendation that facilitates the pseudo-

anonymous profiling of community and small-group search interests with a view to delivering a more personalized search 

experience. 

 

Achievements 

 

 HeyStaks Technologies Ltd received the inaugural Eircom Innovation Award as part of a national web innovation 

competition during 2008. HeyStaks have also been announced as the winner of UCDôs SUSSED competition for research 

innovation and will go on to represent the university in the international UNICA awards this autumn. This led directly to 

a variety of national and international media coverage. 

 Best Paper Award at AH 2009 (one of the leading conferences in the area of personalization and recommender systems). 

This is the 3rd time in 4 editions of this conferences that CLARITY (and previously AIC) researchers have received a 

Best Paper Award at this conference.  

 Patent Grants ï During 2009 a number of CLARITY/AIC patents have been granted in the area of recommender systems 

technologies.  (See page 87 for Patent details). 

 ERCIM News - John Barton, Brian Caulfield and Niall Moyna, ñInertial Sensing: A Little Bit of CLARITYò, EICIM 

News, Special Edition on the Sensor Web, pgs 56-57. 

 TennisSense Demonstrator profiled on Evening Echo, 24th April, 2009. 

RP6 
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Interactions with other Groups (See also, Demonstrator reports) 

 

 Significant interaction with ChangingWorlds as lead RP6 industry partner (See Section C) 

 There have been a number of research collaborations with Prof. Padraig Cunningham (Director of the CLIQUE SRC) in 

the broad area of social media analysis: 

o Barry Smyth, Jill Freyne (RP6) and Padraig Cunningham, Derek Grene (CLIQUE) and Lorcan Coyle (System 

Research Group, UCD) have collaborated on a number of bibliometric analysis projects resulting in an invited 

talk at the ECCBR conference and a recent journal publication in Communications of the ACM. 

o Recent work between Barry Smyth, Michael OôMahony (RP6) and Padraig Cunningham (CLIQUE) is ongoing 
to investigate the use of machine learning techniques for sentiment analysis in social media. It is anticipated that 

this work will lead to a number of research publications during 2009.  

 Prof. Robin Burke (DePaul University, Chicago) is a visiting professor during the academic year 2008/2009, as part of 

RP6, and is funded under a full Fulbright Scholarship. This collaboration has resulted in joint research with CLARITY 

researchers, due to be published in late 2009. 

 Dr. Pierre-Antoine Champin (University Claude Bernard Lyon 1, France) is a visiting researcher under RP 6 for the 

2008/2009 academic year and is funded by French National Centre for Scientific Research (CNRS).  This collaboration 

has resulted in a number of publications which will be presented at conferences and workshops during 2009. 

 There is a close collaboration between RP5 and RP6 researchers in a number of areas related to intention mining, social 

sensing, and sentiment analysis. In summary: 

o Dr. Kevin McCarthy (RP6) and Daragh Byrne (RP5) are collaborating on an ongoing social sensing experiment 

which seeks to track the social connections of users of 26 users (20 at UCD and 6 at DCU) by mining mobile 

bluetooth connections. To date this has resulted in over 13,000 unique ñsocial connectionsò providing a 
comprehensive platform for a range of activity profiling projects in RP6. 

o Dr. Michael OôMahony, Owen Phelan (RP6) and Adam Birmingham (RP5) are currently in the early stages of 
collaboration on topic of sentiment analysis and twitter-mining, bringing together a number of early-stage 

research strands in UCD and DCU. 

 As a result of a number of collaborative workshops between CLARITY and DERI, a variety of opportunities for 

meaningful collaboration have been identified. In terms of RP6, initial meetings between Barry Smyth, Pierre-Antoine 

Champin (RP6) and Stefan Decker and Alexandre Passant (DERI) have identified an opportunity to extend the HeyStaks 

social search engine by extending DERIôs SIOC ontology to accommodate social search events and activities. This 

represents a very significant collaboration opportunity between both CSETS and is likely to result in a number of 

publication targets, future joint funding opportunities, as well as the potential to influence the commercialisation of the 

HeyStaks technology. 

 There is a significant collaboration between Barry Smyth and Brendan OôHuiginn (RP6) and Brian Caulfield (School of 

Physiotherapy and Performance Science, RP2/3). This has resulted in the development of a number of sensor applications 

in the broad area of physiotherapy and exergaming and, in addition to a number of joint publications; this has led to 

early-stage commercialisation activity to spin-out these technologies as part of a new campus company.  

 Barry Smyth is also involved in ongoing activities with ChangingWorlds, IBM (Collaborative User Experiences Group), 

Telefonica, and Houghton Mifflin through RP6, as detailed in Section C. 

 

 

RP Impact on CLARITY missions and Goals 

 

Overall, work to date in RP6 has helped to contribute to the CLARITY mission of sensing mind, body, and place, with an 
obvious focus on the sensing of mind; that is the sensing of user preferences and intentions. The novelty here lies in the 

combination of conventional approaches to profiling and personalization (online preferences) with a number of novel 

profiling opportunities, such as bluetooth-based social sensing and the sensing of real-time, transient preferences from 

micro-blogs such as twitter. 

In addition, the work in RP6 has a strong commercialisation focus and to date there have been two commercialisation 

opportunities identified (HeyStaks Technologies Ltd. And ongoing commercialisation work in exergaming). This is an 

increasingly important part of any CSET mission. 

RP6 
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B3: CLARITY  Demonstrator Projects ï An Overview 
 

A key differentiator of CLARITYôs vision is the coherent integration of research programmes in an end-to-end application 

scenario. To this end, we have carefully chosen two areas for demonstrators: 

1. Personalized Health - addresses the fact that people are becoming increasingly conscious of their personal health and that 

the population in general is aging. 

 

2. The Adaptive Environment - addresses an increasing legislative and political framework compelling the use of increased 

monitoring of the environment in order to ensure regulatory compliance. 

To meet the following objectives: 

 They integrate outputs from the basic research programmes, ensuring that basic research is informed by real-world needs; 

 They are focused on applications that will have a positive impact on óQuality of Lifeô; 

 They bring together researchers from the various constituent research teams to meet joint research objectives; 

 The direction and focus is aligned with the strategic objectives of our industry, agency and 

social partners. 

Demonstrators will be realized by using the outputs of multiple basic research work packages and through resources provided by 

our industry partners, for example, through funded or embedded researchers. To facilitate integration, demonstrator óhand-overô is 

specifically resourced in the early/late stages of each year of each research programme, ensuring phased delivery of outputs as 

they mature. The commercial and societal relevance of our selected application areas afford the potential to take individual 

demonstrator projects forward to commercial prototypes. One conduit identified to achieve this is through CLARITYôs strong 

engagement with the National Digital Research Centre. We are particularly aware of the exciting opportunities that will arise at 

the intersections of the demonstrators. For example, building personalized profiles and customising delivery for peoples 

preferences for interacting with media, resonates very strongly with similar requirements in the personal health and adaptive 

environment demonstrator projects. Likewise, technologies we employ for exercise monitoring in sports studies can also be used 

to monitor progress in rehabilitation in the home environment or in caring for the aged. These opportunities are only accessible 

through an initiative with the breadth of fundamental knowledge, and mix of academic/industry/agency/social partners that we 

will assemble through the establishment of CLARITY. 

 

Demonstrator Area 1 - Personalized Health 

Active Projects: 

 

 Multi Modal Sensing for Sport 

Sensor technologies are rapidly changing the sporting landscape. Modern motor-racing has been virtually transformed by the 

introduction of sophisticated drive-by-wire sensor technologies, for example. Similarly, the ability to accurately monitor the 

performance of an athlete during training is having a major influence in a wide range of track and field events. In this project we 

introduce state-of-the art sensing technologies into sports with a view to facilitating coaches as they train the next generation of 

athletes. The initial phase of the project is collaboration between CLARITY and Tennis Ireland, the national governing body for 

tennis, based in Dublin City University. We have instrumented an all weather tennis court with 9 internet-enabled cameras with 

built-in microphones. This is linked to a localisation system that provides the playerôs location to within 15cm by triangulating the 

radio signal emitted by small tags carried by the players in their pockets.  The project work programme requires convergence 

between multiple disciplines in order to be successful. It requires input from engineers for signal processing and content analysis 

aspects and from computer scientists for addressing indexing, archival, personalisation and user interface issues. Sports scientists 

http://www.clarity-centre.org/content/research-programme-overview
http://www.clarity-centre.org/content/clarity-demonstrators#demo1
http://www.clarity-centre.org/content/clarity-demonstrators#demo2
http://www.clarity-centre.org/content/clarity-demonstrators#demo2
http://www.clarity-centre.org/content/clarity-demonstrators#demo2
http://www.clarity-centre.org/content/research-programme-overview
http://www.clarity-centre.org/content/research-programme-overview
http://www.clarity-centre.org/content/clarity-demonstrators#demo1
http://www.clarity-centre.org/content/clarity-demonstrators#demo2
http://www.clarity-centre.org/content/clarity-demonstrators#demo2
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play the crucial role of mediating between the technologists and the end-user coaches and athletes. More generally, the sensed 

environment can be considered to be an experimental platform for trialing wearable sensing. The wireless inertial sensing 

platforms being developed by CLARITY engineers will be integrated into the system with a view to providing bio-mechanical 

feedback to athletes. The smart materials being developed by chemists in the CLARITY work programme will be integrated into 

body sensor networks and will allow sensing of a variety of important physiological and biometric indicators. The second phase of 

this demonstrator due to start in the coming year will extend the focus to team-based sports and investigate an even broader range 

of sensor technologies. 

 

Demonstrator Area 2 - The Adaptive Environment 

Active Projects: 

 

 Ambient Assisted living 

We are under increasing pressure to play an important role in managing our health through diet and exercise. At the same time the 

population is aging (32.2% of the population of Ireland will be over 65 by the year 2011) and people have an increased 

expectation regarding their ability to live independent lives without the local family support structures that have traditionally been 

the norm. Helping people to more effectively monitor and manage their personal health and well-being is an important social and 

economic goal that has significant fiscal implications for our healthcare sector and the quality of life of individuals. In this 

demonstrator, we plan two projects that illustrate the benefits of CLARITY sensing technologies in this regard, both of which fall 

within the ambit of Ambient Assisted Living (AAL). In both projects, technology trials will be held using volunteers selected 

through rigorous screening processes, including formal ethical approval from the relevant bodies. This demonstrator will address 

key challenges in AAL such as ambient instrumentation of the self and the environment, determining an individualôs context, 

novel interaction and intervention modalities, and ethical issues related to preserving the rights of the individual. 

 

 Karbon Footprint 

Climate change has propelled environmental issues to the very front of political decision making, with consequent increasing 

focus on the impact of the quality of the environment on society, both locally, and globally. We will work closely with the 

Environmental Protection Agency (EPA) and the Marine Institute (MI), on implementing emerging technologies that could 

contribute to a widely distributed sensor network for monitoring the quality of our environment, focused mainly on air and water 

quality. An increasing EU legislative context (e.g. Water Framework Directive 2000/60/EC, Air Quality Directives 96/62/EC, 

Landfill Directive 1999/31/EC, and forthcoming directives on Noise and Soil) provides the opportunity for stimulating the 

emergence of indigenous high-tech companies that can effectively service this sector, and this is a major influence on strategic 

R&D investment by the EPA and Marine Institute under the next phase of the NDP (2007-2013). For example, the Marine Sector 

alone has been allocated ú148 million in research funding, and Ireland currently spends around ú1 billion per year on the 

environment, with approximately 6,000 jobs involved. Despite this, the EPA has highlighted that monitoring of the environment 

needs to be dramatically improved in the coming years [ref EPA report, January 2007]. Our goal therefore is to harvest 

fundamental breakthroughs in the Materials and Devices research programme (RP1), together with the outputs of the Platforms 

and Sensor Communities research programmes (RP2, RP3) for deployment and validation using infrastructure available through 

the Marine Institute and the EPA (e.g. óSmartBayô). A key challenge will be to build upon our technology pipeline established 

over the last three years to develop chemo-sensing platforms that are compatible the sensor network infrastructure in terms of 

price and performance. Input will also be required from Contextual Content Analysis and Personalization in Context (RP4, RP6), 

both of which will become critical as the volume and diversity of information grows in tandem with the need to target information 

to multiple stakeholders. 

http://www.clarity-centre.org/content/research-programme-1-rp1
http://www.clarity-centre.org/content/research-programme-2-rp2
http://www.clarity-centre.org/content/research-programme-3-rp3
http://www.clarity-centre.org/content/research-programme-4-rp4
http://www.clarity-centre.org/content/research-programme-6-rp6
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B4: CLARITY  Demonstrator Projects ï Detailed Review 

Demonstrator 1: Multi -modal Sensing for Sports 

The Team: [See Appendix 2 for Full Staff Detail] 

 

Prof. Noel OôConnor (Lead - DCU) 

John Buckley (TNI),  

Dr. Brian Caulfield (UCD),  

Damien Connaghan (DCU),  

Kenneth Conroy (DCU),  

Luke Conroy (UCD),  

Dr. Shirley Coyle (DCU),  

Colum Foley (DCU),  

Mark Gaffney (TNI),  

Graham Healy (DCU),  

Sarah Hughes (DCU),  

Dr. Fernando Benito Lopez (DCU),   

Greg May (DCU),  

Dr. Kieran Moran (DCU),  

 

Prof. Niall Moyna (DCU),   

Dr. Ciarán Ó Conaire (DCU),   

Brendan OôFlynn (TNI),  

Dr. Donal OôGorman (DCU),   

Prof. Greg OôHare (UCD),  

Dr. Hyowon Lee (DCU),  

Matthew Patterson (UCD),  

Dr. Mark Roantree (DCU),  

Anthony Schoofs (UCD),   

Adel Shaeib (DCU),  

Prof. Alan Smeaton (DCU),   

Dr. Richard Tynan (UCD),  

Dr. Giles Warrington (DCU). 

Overview 

The goal of this project is to investigate the use of CLARITY research outputs in the specific domain of sensing for 
sporting applications. In Phase I of this demonstrator, we have focused on tennis. In collaboration with Tennis Ireland, 

the national governing body for tennis, we have instrumented an indoor court with 9 digital video cameras and a spatial 

localisation system (Ubisense) that is based on ultra-wideband RF. This installation provides an ideal framework within 

which to carry out inter-disciplinary research that draws on all CLARITY RPs.  

 

The overarching goal of the demonstrator is to provide technology for optimising performance in training and 

competition. Whilst there are many perspectives on this, we look at performance optimisation from three perspectives 

only: 

 Contextual (WP1):  Using video and ubisense data to enable off-line strategic and tactical feedback. 

 Biomechanical (WP2): Integrating inertial sensing to the sensing infrastructure to analyse specific 

strokes/movements and provide real-time feedback. 

 Physiological (WP3): Using Foster-Miller vests and new emerging chemical sensing platforms to provide 

physiological feedback.  

 

Expected outputs are a range of software systems and hardware prototypes implementing a suite of advanced coaching 

tools suitable for tennis athletes at all levels. The demonstrator started in Jan 2009 and already initial versions of a 

number of tools are available based on an initial set of performance factors elicited from coaches and players. 

 

Ramp up Activities 

 

The away day in Nov 2008 was used as an opportunity to propose a demonstrator in this area and gather an initial group 

of CLARITY personnel interested in working on this topic. Given the breadth of activities that could be targeted in this 
area, it quickly became clear that the team would need clear focus informed by strong domain expertise. A meeting of the 

relevant PIs was organised to develop the high-level structure of the work programme, resulting in the focus on 

contextual, biomechanical and physiological feedback. It was also decided that domain experts among CLARITY PIs or 

collaborators should lead each of these strands in order to help ensure the relevance of the technical work: 

 Contextual (WP1):  Dr. Kieran Moran and Dr. Donal OôGorman. 

 Biomechanical (WP2): Dr. Brian Caulfield and Dr Kieran Moran 

 Physiological (WP3): Prof Niall Moyna and Dr. Donal OôGorman 

 

Following this, regular plenary meetings of the entire demonstrator team were scheduled in order to assign responsibility 

for specific tasks within WPs to postdocs/PhDs and provide them with fora to subsequently report and discuss progress. 

It is left to individual WPs to informally coordinate their own meetings of smaller groupings of researchers between 
plenary sessions. 
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Accomplishments in the Reporting Period 
 

The following papers have been accepted for publication: 

 Damien Connaghan, Sarah Hughes, Gregory May, Philip Kelly, Ciaran O Conaire, Noel E. OôConnor, Donal OôGorman, 
Alan F. Smeaton and Niall Moyna, ñA Sensing Platform for Physiological and Contextual Feedback to Tennis Athletesò, 

Body Sensor Networks 2009 

 Ciaran O Conaire, Philip Kelly, Damien Connaghan, Noel E. OôConnor, ñTennisSense: A platform for extracting 

semantic information from multi-camera tennis dataò, 16th Intl. Conference on Digital Signal Processing (DSP 2009) 

 F. Benito-Lopez, S. Coyle, R. Byrne, Alan Smeaton, Noel O'Connor, Niall Moyna, D. Diamond, ñThe Smart Sweat-

Bandò, Smart Textiles Salon 

 Luke Conroy, Ciarán Ó Conaire, Shirley Coyle, Graham Healy, Philip Kelly, Noel E. O'Connor, Brian Caulfield, Damien 

Connaghan, Alan F. Smeaton, Paddy Nixon, ñTennisSense: A multi-sensory approach to performance analysis in tennisò, 

27th International Society of Biomechanics in Sports 

 Ciar§n č Conaire, Philip Kelly, Chanyul Kim, Noel E O'Connor, ñSummary Generation for Activity Monitoring in a 

Multi -camera System for Tennisò, Third ACM/IEEE Int. Conference on Distributed Smart Cameras (ICDSC 2009) 
 

The following publication has been submitted and is awaiting notification: 

 Mark Gaffney, Brendan OôFlynn, Alan Mathewson, John Buckley, John Barton, Philip Angove, Ciar§n č Conaire, 

Graham Healy, Kieran Moran, Noel OôConnor, Shirley Coyle, Philip Kelly, Brian Caulfield, Luke Conroy, ñWearable 

wireless inertial measurement of motion data for sports data captureò, IMAPS-CPMT Poland 2009 
 

Media coverage and other dissemination 

 ñTechnology pros serve tennis aceò, Science Today, Irish Times, 17 July 2008 

 Demonstration at 9th annual Coaching Forum entitled óDeveloping Decision Makers in Sportô, held by  the National 

Coaching and Training Centre in DCU, 13-14 Sep 2008 

 ñMulti-modal Sensing for Sports Applicationsò, SFI Summit, 17th-18th Nov 2008 

 ñSensing a changeò, Innovation Supplement, Irish Times, Dec 20 08 

 ñTennisSense: A Multi-Modal Sensing Platform for Sportò, ERCIM News, No. 76, Jan 2009 

 

Integrated Activities with Other groups 
The following meetings attended by representatives from all CLARITY RPs have been held: 

 Away day, 5th-6th Nov ó08, Plenary meeting, 12th Dec ó08, Plenary meeting, 10th Mar ó09, Plenary meeting, 28th Apr ó09  

 

A Wiki and associated mailing list has been set up for sharing meeting agendas, minutes, software, test data, etc: 

http://www1.atwiki.com/tennissense 

 

A strong collaboration with Disney Imagineering R&D has been initiated on the basis of the sports demonstrator work. This has 

resulted in two specific collaborative activities: 

 Wireless inertial sensing ï two CLARITY postdocs visited the Disney Research lab in Pittsburg for 3 months, fully 
funded by Disney via a cash contribution to CLARITY of ú56,000, plus an in-kind contribution of 0.25 FTE 

 Micro-casting for sporting events ï Disney proposes to co-fund the cost of the cameras for Phase II of the demonstrator 

with Irish Hockey and will investigate the possibility of funding a postdoctoral researcher through ESPN Ireland. 

 

Plans for the Coming Year 

 

The immediate goal for the next 6 months is to complete the planned integration cycle in each of the different strands of activity 

(contextual, biomechanical and physiological). This means one complete iteration of a process that includes: identifying relevant 

sports performance factors, choosing/developing appropriate sensors, implementing/deploying appropriate middleware, content 

gathering and analysis and finally personalised visualisation/feedback. All necessary expertise to achieve this is already in the 

demonstrator team. 

In parallel we will be developing Phase II of the sports sensing demonstrator. We wish to target a team-based sport that will 
require significant ramp up in terms of contextual and physiological analysis and feedback. We are liaising with Irish Hockey, the 

national governing body of hockey, to investigate the possibility of instrumenting the national hockey stadium in a manner similar 

to the tennis installation. We are working with Disney Imagineering R&D who have indicated a desire to co-fund part of this new 

installation. 

 

Impact 
The sports sensing demonstrator work is contributing significantly to CLARITYôs overall mission. The activity is clearly acting as 

an efficient integrating mechanism across the centre, with significant involvement from PIs, collaborators, postdocs and PhDs 

from all research strands. From a scientific point of view, the work programme is structured to provide some early ówinsô using 
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existing and off the shelf sensors (video, ubisense, Foster-Miller vests), whilst putting in place a framework to validate pipeline 

sensor technologies (smart fabrics, inertial and chemical sensing platforms) as they emerge from the basic research programmes. 

Demonstrator 2: Ambient Assisted Living 

The Team: [See Appendix 2 for Full Staff Detail] 

Professor Gregory OôHare Principal Investigator 

Professor Alan Smeaton Principal Investigator 

Professor Noel OôConnor Principal Investigator 
Dr Michael OôGrady 

Dr Michael OôMahony 

Dr Mauro Dragone 

Jennifer Treanor 

Tiziana Campana 

Owen Phelan 

John Barton, Principal Investigator 

Niamh Caprani 

Jogile Kuklyte 

 

Various Researchers from EpiSensor 

Researchers from Alzheimers Society of Ireland 
 

Overview 

The CLARITY Ambient Assisted Living (AAL) demonstrator will harness a suite of disparate sensor devices to deliver a number 

of services to a variety of inhabitants of an arbitrary intelligent environment. Each environment is unique, as are the needs of those 

who inhabit it. Thus a heterogeneous suite of sensors must be deployed if the demands of users are to be met, and if those 

opportunities unique to each environment are to be availed of.  

 

Managing the heterogeneity of the deployed sensor array is problematic as it invariably involves integrating a series of different 

protocols and data formats, some of which may be propriety in nature. As a matter of policy, the AAL demonstrator will make 

significant effort to avoid using closed or propriety systems; however, though the process of capturing the data may be opaque, if 

the resultant sensed data is tagged such that it can be interpreted by third-party applications, such sensors will be allowed to 

participate in the AAL demonstrator configuration. 

 

A distributed middleware solution to manage the inherent heterogeneity is being adopted. This middleware is primarily based 
upon the agent paradigm, as those characteristics inherent to agents make them a particularly apt solution for managing distributed 

applications. For sophisticated sensors, the middleware component will actually be deployed on the sensors; in other cases, it may 

be deployed on the base stations. All data generated will be stored in a database and subsequently used for scenario analysis and 

algorithm verification. In the de facto configuration, a stream processing approach will be adopted. 

 

A wide range of sensors will be deployed in the AAL living space that, in the first instance, this will comprise the CLARITY 

office space at University College Dublin. A suite of power sensors monitor activity at power points distributed throughout the 

environment. A suite of contact, proximity and pressure sensors have been deployed to obtain a more detailed picture of user 

behaviour. These will be augmented with a small series of sophisticated camera-based sensors and application defined Tyndall 

wireless motes and sensors. 

 
The objectives of the sensor configuration will be, initially, to develop 

behaviour models of those who inhabit the environment.  Based on 

these, opportunities to proactively intervene and aid the user in 

particular instances will be identified. 

 

AAL is not restricted to indoor environments. An outdoor prototype 

AAL demonstrator is being developed especially for those afflicted 

with Alzheimerôs disease. The objective is to enable them to move 

about more freely than might otherwise be the case. Initially the 

outdoor prototype will track sufferers and raise alarms when they 

move either outside of or into certain predefined zones. A second 
iteration of the prototype will involve monitoring the sufferer so as to 
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identify when they become lost. This may happen even within areas that they would normally be expected to be familiar with.  

 

Ramp up Activities 

This demonstrator has only recently commenced in January 2009. Subsequent to start-up a cross partner interdisciplinary team 

was established. This team exhibits expertise across a range of skill sets sensor networking, middleware, interface design and 

audio and video sensing. The team is integrated and working toward the shared goal and this demonstrator involves researchers 

from RP1, 2,3,4,5 and 6. As such it acts as a vehicle for the integration of research from all RPs.  

 
Significant instrumentation of the laboratory environment was necessary in order to create the necessary test environment. This 

has involved the deployment of a rich heterogeneous sensor suite including PIR sensors, contact sensors, pressure sensors, and 

electrical appliance sensors. 

 

 

Accomplishments in the Reporting Period 
 

Two notable accomplishments of this demonstrator have resulted in close collaboration with two research centres/initiatives. The 

IDA funding submission Bell Labs 2 has through detailed discussions with the team identified AAL as a key potential area of 

collaboration if funding is secured; the extended funding submission of Technology Research for Independent Living (TRIL) to 

IDA has identified key research areas of mutual benefit around the sensing infrastructure for Independent Living. As such this 

submission has one of the CLARITY PIs Professor OôHare as a named collaborating PI; this will ensure mutual usage of research 

outputs.  
 

Early results indicate the possibility of identifying the daily signature of a person living independently. This will subsequently be 

used as the base line from which deviations will be judged, interpreted and actioned. 

 

 

Integrated Activities with Other groups 
 

The demonstrator has served as a natural focus for the research activities of RP2, 3, 4, 5, and 6. In this regard the team reflects 

participation from all these RPs. 

 

In addition ongoing interactions have occurred between the Demonstrator team and EpiSensor a CLARITY SME partner who 

supply some of the sensors used and who through this collaboration are able to extend their sensor software support tools. 
 

Continued interactions occur between the Alzheimerôs Society of Ireland and this Demonstrator. New linkages have been 

established with The Society of Care Workers in Ireland. 

 

Plans for the Coming Year 
 

The next stage in the development is the identification of daily signatures and the alerting of deviations from these. Criteria and 

protocols for alert escalations will be identified and realised. 
 

Plans for the coming Year ï Integration of Tyndall application specific sensors and wireless motes with off the shelf sensors for a 

more complete mapping 
 

In developing the AAL demonstrator, a necessary approach for the information display and the user interface point of view is to 

consider unobtrusive ambient devices that can seamlessly be integrated into the environment. This approach is both obvious from 

an ambient perspective and necessary when we consider the needs and issues involved with interacting with Alzheimer's patients. 

We propose using wireless consumer electronic photo-frames whose contents can be intelligently manipulated. Example 

applications include accessing an online repository of photographs (that may contain a set of photos of visitors to the patientôs 

house for that day); to displaying warning graphics that tell the user that something needs immediate attention. These devices have 

the added benefit of being visually designed to "blend-in" to the everyday domestic surroundings. This activity will be used as a 

basis for interventions within environments  
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Demonstrator 3: Karbon Footprinting  

The Team: [See Appendix 2 for Full Staff Detail] 

UCD 

Antonio Ruzzelli 

Mike Bennett 

Mauro Dragone 

Owen Phelan 

Anthony Schoofs 

 

DCU 

Stephen Beirne 
Aiden Doherty 

Cormac Fay 

Sorin Sav 

 

TYNDALL:  

Michael Walsh 

 

Overview 

The Karbon Footprinting Demonstrator will provide a platform collaboration across a number of different groups within 

the core CLARITY CSET, as well as providing an opportunity for existing and new partners to participate in a substantial 
development opportunity. 

 

The overall aim of the demonstrator is to provide a opportunity for small to medium scale carbon footprinting. In brief, a 

wide range of sensor technologies will be used to measure and analyse the energy consumption, activity, and waste 

management profiles of individuals and groups of individuals in both home and small-office environments.  

 

The primary output will include a software platform that is designed to work with a variety of expandable readily 

available set of sensor types, allowing the real-time harvesting and analysis of sensor information. In addition, a number 

of application prototypes will be developed to explore different ways in which the resulting information can be presented 

to end users with a view to communicating their personal carbon footprint in order to encourage engagement between 

individuals on this key environmental topic. 

 

Ramp up Activities 

This initial phase focused on:  

1. Analysing the existing literature and projects in order to gather background information that is relevant to the design of 

future karbon foot printing and energy management system. 

2. Defining the specification requirements for the demo. This included investigating the system requirements for the 

deployment of the various sensor technologies, and the harvesting and aggregation of the real-time data feeds.  

3. Defining utilization cases for supporting user-awareness and participation to energy saving programmes. The karbon 

footprinting will be based on economical, environmental, social, and energy rewards. 
4. Defining how to present the data to end users via a combination of social network services and ambient displays. 

5. Installing and performing initial tests of the EPISENSOR data acquisition system 

6. Enhancing the EPISENSOR database system with views and stored procedures to allow publishing XML/RSS-based data 

online.  

To this end, the demo will be based on two separate networks of EPISENSOR devices at CLARITY UCD and CLARITY DCU 

including energy meters, passive infrared detectors (PIR) and temperature sensors. Furthermore, Episensor will interoperate with a 

network of Tyndall devices in order to enhance the capabilities of the demo by providing extra sensorial information.  

The initial EPISENSOR data acquisition system, namely SiCa platform, consisted of a ZigBee communication stack for the sensor 

network and a MSSQL database located in a PC.  

 

1. The EPISENSOR system supports interaction with the database but prevents direct interaction with the nodes. This may limit 
unnecessarily  potential for autonomous management of  the network  

 

Accomplishments in the Reporting Period 
Technical accomplishments: 

Major objectives of the RP3 for this demo are: (1) providing middleware capabilities for connecting remote clients to the 

database; (2) facilitating rapid application development across institutes within CLARITY. To this end, the initial phase 

of the demonstrator focused on making the data available online in a standard format so that application developers could 
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remotely connect and query the database and get the data according to their application needs. This has been achieved 

through: 

1. Connecting the EPISENSOR database to the Apache Tomcat servlet 

2. Online availability for UCD and DCU networks; 
3. Definition of basic queries needed for this demo objectives; 

4. Development of specific java class for the servlet to query the database; 

5. Development of database queries and views for to support remote data retrieval through HTTP and JDBC 

connection 

6. Development online XML-based data format for online data availability; 

7. Development of RSS feed for the queries developed  

8. Initial measurements from EPISENSOR deployments in a domestic environment for home consumption 

monitoring. 

9. Definition of a real-time appliance identification  

 

Industrial collaboration: 
1. Initiated collaboration between UCD CLARITY and the Building and Services department (BSD) at UCD. The objective 

is to provide campus-wide real-time energy data available to CLARITY. Contact persons are Dr. Antonio Ruzzelli for 

CLARITY and Dr. Sean Clancy for BSD. 

2. Proposed collaboration between UCD CLARITY and ENEL energy Distributor (Italy).  The objective of this project is to 

investigate data processing techniques for the ENEL Telegestore energy meter, which permits the collection of fine-

grained energy consumption across the country.  

 

Integrated Activities with Other groups 
Meetings: 

28 May 2009 - Kick-off meeting ï UCD boardroom 

 

Grant applications: 

 3 June 2009 ï Seed funding application for Outreach programme -  Project title: An online platform for disseminating 
real-time electricity consumption awareness and remote monitoring 

 3 June 2009 ï Seed funding application for Dissemination and Outputs - Conference Participation. Publication title: A.G. 

Ruzzelli, C. Muldoon, A. Schoofs, T. Campana, G.M.P. OôHare and R. Tynan, ñAutonomous Management and Control 

of Sensor Network-based Applicationsò  The 2nd International Workshop on Adaptation in Wireless Sensor Networks 

(AWSN-09) Vancouver, Canada, August 29-31, 2009 

 

Plans for the Coming Year 
Development of an online dashboard for real-time electrical energy usage monitoring and awareness. It is anticipated that some 

high profile national media interest can be secured as a result of the stage 1 Karbon demonstrator. It is hoped that this can provide 

the necessary political traction within Government. 

 

Impact 
The RP3 contribution within the Karbon footprinting demonstrator is about bridging the gap between the sensorial data and the 
application developers. This includes building a presenting data to the user aggregated, harmonised, and filtered data to Content 

Processing. This is a central objective for the CLARITY RP3. 
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C1 Industrial partnerships Update 

 

 

ChangingWorlds 

 

ChangingWorlds was founded in 1999 to commercialize the award-winning ClixSmart personalization engine developed as 

part of an extensive research programme in the Smart Media Institute at University College Dublin. Headquartered in 

Dublin, Ireland, the company has evolved from an innovative start-up to a serious player in the market for advanced 

technologies in the mobile market place. ChangingWorlds delivers state-of-the-art personalization technologies in order to 

transform mobile data and services into real revenues by targeting the right users with the right information and services at 

the right time, every time.  

In November 2000, ChangingWorlds developed a ClixSmart-enabled personalized entertainment portal combining TV 

and cinema listings developed for joint Web, WAP and PDA access for Vodafone (Eircell at the time). This was the worldôs 

ýrst live WAP service that incorporated advanced personalization and intelligent agent technology. This was their ýrst move 

into the mobile space and after time more and more opportunities presented themselves for personalization in that market 

place. Given the small screen size of mobile phones, limited bandwidth and mobile usersô need for quick and relevant 

information, it was clear to ChangingWorlds that personalization is an essential enabler if the vision of the mobile internet is 

to be realised. The ChangingWorlds personalization engine is compatible with a wide range of Internet access devices 

including PCs, data-enabled mobile/wireless devices, PDAs, WebTV, and set-top boxes.  

 The relationship between CLARITY  and ChangingWorlds is based on shared core interests in the development of next-

generation profiling and personalization technologies and their applications. Specifically, ChangingWorlds have an interest 

in mobile platforms and in digital TV, which motivates their interests in CLARITY ôs demonstrator projects and basic 

research programme. 

Ramp up Activity in Developing Relationship 

This collaboration is currently active and involves an ongoing collaboration between ChangingWorlds innovation 

staff and CLARITY researchers. Specifically this has involved a number of ñexploration projectsò evaluate current 

CLARITY (/AIC) IP and future research in the context of the evolving ChangingWorlds roadmap (since their recent 

acquisition by Amdocs Inc). For example, ChangingWorlds are currently evaluating two recommender systems 

patents with a view to licensing the technology and integrating with the current product portfolio. Concretely this has 

involved a detailed technical exchange between CLARITY researchers and ChangingWorlds and led to a number of 

prototype developments with a view to showcasing the technology in action. These projects have involved 

CLARITY and ChangingWorlds researches and have also included ChangingWorldsô business development, sales 

and marketing resources.  

 

Achievements in Ramp up Year 

 The partnership goals are ahead of expectations given the potential for the earlier than anticipated licensing of 

technology. If successful this will represent a key early-win for CLARITY, demonstrating the market-relevance 

of its core IP and the potential for innovative companies, based in Ireland, to leverage CLARITY technology in 

a world-wide market. 

 Development of two Conversational Recommendation Prototypes as part of IP evaluation and technology 

transfer project. 

 

Objective Targets for coming Year 

Secure IP licensing of recommender systems IP. 

Prioritise future RP6 projects in line with ChangingWorlds roadmap. 

 

 

Foster Miller  

 

Foster-Miller Inc. is an engineering and technology development ýrm principally located in suburban Boston, MA, on Rte. 

95, ñAmericaôs Technology Highway.ò They also have offices in Washington, DC and Albany, NY. The ýrm was founded in  
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1956 by three graduates of MIT who believed there was a need for a company that could solve clientsô difficult  technical 

problems through ýrst-class analysis and design. Foster-Miller became an independent, wholly owned subsidiary of QinetiQ 

North America, Inc., in November 2004.  

Foster-Miller maintains over 200,000 sq. ft. of offices, laboratories and shops and has a staff of more than 300 composed 

of mechanical, electrical, thermal, chemical, nuclear, aerospace, software and materials engineers as well as metallurgists, 

physicists, mathematicians, chemists, biologists and support staff.  

 Foster-Miller brings to CLARITY a proven expertise in wearable sensing, speciýcally via the provision of robust 

commercial sensor vests for monitoring respiration and heart rate. These will integrate seamlessly into CLARITYôs work 

plan and will provide an infrastructure into which emerging technologies from CLARITYôs research programme can be 

placed. 

Ramp up Activity in Developing Relationship 

 The original vests received: 5 mens shirts and 3 women's sports bras. Validation studies were carried out on 

these. These shirts were then sent back. 

 A more recent version was then received: 9 men's shirts. No sports bras this time. Validations studies were then 
carried out using the holter monitor 

 John Ames (FM) will be arriving in Dublin Sunday 28th June. He will have the most recent prototype. He will 

only have one sample. The most recent product has been manufactured in China and has just arrived with FM. 

FM are putting their software onto their latest product and are deciding what features to include, e.g. heart rate, 

respiration, 3D accelerometer and whether to include external body temperature or not. 

 We hope to have 12-15 vests in DCU in the next 3-4 weeks. 

 Validity and reliability data collected is being fed back to FM's research and development team on a day to day 

basis. FM have been modifying and updating the software and applications and with this information they 

believe they are close to developing a commercial garment. 

 CLARITY have carried out laboratory validation studies (Bike: 10 VO2 max, 10 submax @ 50%, 10 submax @ 

70%.Treadmill: 10 VO2 max, 10 submax @ 50%, 10 submax @ 70%) using the 9 vests that were sent in March 
2009. 

 CLARITY has also collected data on elite tennis players during competitive matches using these same 9 vests. 
 

Achievements in Ramp up Year 

 Establishment of a Funded Postdoc in the Intelligent Middleware area. 

 Recent paper published on the use of Foster Miller  vest and an innovative interface - Interact 2009 

 Conference paper published on use of Foster Miller  vest in sports demonstrator: Damien Connaghan, Sarah 

Hughes, Gregory May, Philip Kelly, Ciaran O Conaire, Noel E. OôConnor, Donal OôGorman, Alan F. Smeaton 
and Niall Moyna, ñA Sensing Platform for Physiological and Contextual Feedback to Tennis Athletesò, Body 

Sensor Networks 2009 

 Detailed discussions have begun with Brian Farrell and Steve Oronte (both Foster Miller ) and Prof Gregory 

OôHare with a view to consolidating the intelligent middleware interactions. Steve Oronte has specifically been 

recruited to consolidate Foster Millerôs capabilities in this area. 

 

Objective Targets for coming Year 

 Plans to use FM vests in the round-Ireland cycle race in September. 

 Plans for greater engagement in the Intelligent Middleware area particularly in the light of the re-focusing of the 

company 

 At the moment there is no appointed PD. The plan for this appointment was in Year 2. Discussions to be held 

between Niall Moyna and Brian Caulfield to decide on the best use of this PD. 

 We will be writing an abstract for ACSM 2010 (submission deadline, Nov '09). At the moment the data collected 

is only preliminary data, but as FM are close to the production of a commercialised product our work will 
hopefully soon be publishable (subject to FM permission). 

 CLARITY hopes to have a full complement of vests in July that we will use to focus on analysing physiological 

responses during games, specifically tennis and Gaelic Football.  

 

 

IBM  

 

IBM is a multinational computer technology corporation headquartered in Armonk, New York, USA. The company is one 

of the few information technology companies with a continuous history dating back to the 19
th 

century. IBM manufactures 
and sells computer hardware, software, infrastructure services, hosting services, and consulting services in areas ranging  
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from mainframe computers to nanotechnology. With almost 330,000 employees worldwide and 2005 revenues of US $91 

billion, IBM is the largest information technology company in the world. IBM holds more patents than any other 

technology company.  
IBM is the longest established IT multinational in Ireland and is now one of the largest employers in the country with 

over 3,000 full-time employees based in Mulhuddart, Co. Dublin. 2006 marked a very important milestone for IBM Ireland 

as they celebrated their 50th 
anniversary

 since foundation.  

IBM offer expertise in RFID technologies through their RFID Centre of Excellence, based in Dublin. This competence, 

together with a broader interest in the management of heterogeneous sensor networks will contribute to three areas within 

the CLARITY  work programme, corresponding to sensor aggregation, middleware for sensor management and the 

environmental demonstrator.  

 

Ramp up Activity in Developing Relationship 

 IBM funder senior researcher is embedded in CLARITY (DCU) working on distributed environmental sensing, 

 IBM is also a key partner in the PRTLI Cycle 5 proposal óSmartBayô, which involves the Marine Institute, EPA, 

NUIM, NUIG, and CLARITY PIs from DCU and UCD.  This has now been approved for phase II submission (final 
stage), to be submitted July 2009.  If successful, this will provide ca. ú10 million for environmental monitoring 

infrastructure in the Galway Bay area which will serve as a platform for rapid and rigorous evaluation of emerging 

monitoring technologies under real conditions. 

 IBM has signed a collaborative agreement with Episensor Ltd. to work together on developing a number of 

demonstrator deployments of Episensor products within larger IBM projects. 

 IBM has also agreed to be a partner in a FP7 proposal currently under development in the area of distributed 

environmental monitoring 

 Jill Freyneôs collaboration as part of RP6 has resulted in a number of joint IBM/CLARITY publications at leading 

conferences (see Appendix 3). In addition, this collaboration has led to the development of a joint IBM/CLARITY 

research project proposal to investigate social sensing in the enterprise, which is expected to begin in Q3/Q4 2009, 

subject to the approval of SFI. This project will look at the potential for CLARITY social sensing technology to 

integrate with IBMôs enterprise collaboration software and will involve researchers from CLARITY and IBMôs 

Cambridge and Dublin centres. 

 

Achievements in Ramp up Year 

 IBM researcher embedded in CLARITY 

 IBM hardware (Viper System) integrated with analyser platform (phosphate) and tested 

 CLARITY environmental data linked to IBM test óenvironmental web portalô 

 Assisting in the Establishment of the IBM Global Centre of Excellence in Water Quality Management with a 

research headcount anticipated to be circa 20 people. Establishment of a web portal demonstrator  

 CLARITY have been working closely with IBM in Ireland and the US on a joint project proposal in the area of 

Sensors in the Enterprise as an opportunity to bring CLARITY's Sensor Web expertise to IBM's Collaborative 

Software initiatives. This proposal has now received the support of IBM teams in Ireland and the US (see attached 

letters of support) and is the direct result of an ongoing collaboration with IBM's Collaborative User Experience 

group (CUE) in the US (Cambridge, MA), which saw Dr. Jill Freyne (CLARITY Post Doc.) spending 12 months as 

a visiting researcher with the IBM CUE team. 

 A number of high profile joint publications have emerged at this early stage: 

 

OôHare, G.M.P., Diamond D., Lau, K.T., Hayes, J., Muldoon, C., OôGrady, M.J.,  Tynan, R., Rancourt, G., Kolar 

H.R. & McCarthy R., The Adaptive Environment : Delivering the Vision of  In situ Real-Time Environmental 

Monitoring, IBM Journal of Research and Development, 2009 (In Press).  

 

OôHare, G.M.P., OôGrady, M.J., Tynan, R., Muldoon, C., Kolar, H., Ruzzelli, A.G., Diamond, D. & Sweeney, E., 

Embedding Intelligent Decision Making within Complex Dynamic Environments, Artificial Intelligence Review, 

Vol. 27, No. 2/3, Springer, 2007. (Published in 2008)  

 

Jer Hayes, Edel OôConnor, John Cleary, Harry Kolar, Robert McCarthy, Richard Tynan, Gregory OôHare, Smeaton 

A., OôConnor N.E., Diamond D., ñViews from the coalface: chemo-sensors, sensor networks and the semantic 

sensor webò, 1st International Workshop on the Semantic Sensor Web (SemSensWeb 2009), Crete, Greece, 01 June 

2009.  

 

Objective Targets for coming Year 

 Initiate and resource Social Sensing project. 
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AFME Agent

SensorPerceptor

ISensor Controller

PublishActuator

Servlet Log

 Testing of BioSentinal system in field studies 

 Further integration of CLARITY data in IBM environmental web portal 

 Involvement of IBM (Harry Kolar) in Functional Nanomaterials Symposium (September 2009) see below 

 Key development is IBMôs agreement to be a key partner in an upcoming FP7 project proposal in the 

Microsystems area; the proposal will be led by DD. 

 Another key development will be a formal agreement between IBM and EpiSensor to work strategically together 

on distributed sensing; IBM interested in EpiSensorôs technologies, EpiSensor keen to get global penetration 

and publicity through IBM; CLARITY was responsible for bringing these parties together. 

 Plans to establish a second funded Postdoc in the middleware area with a view to developing a network of water 

quality sensors 

 In order to effectively showcase both the work of RP3 and the range of expertise available in CLARITY, the 

vision of a smart environment was brought a step closer to reality with the work within CLARITY across RP1, 2 

and 3 and involving industry partners IBM and the Marine Institute on an intelligent phosphate sensor for water 
quality measurement. The goal of this project is to monitor the phosphate levels in local water supplies and to 

trigger an alarm when certain pollution events occur. A number of these nodes are currently deployed in a river 

in Kildare and results on the performance of an initial incarnation 

of the system are pending. From an RP3 perspective, we altered 

our Intelligent Agent prototyping environment, AFME, to operate 

as an OSGi bundle. This allows it to talk to existing IBM software 

for controlling the low level functionality of the RP1 microfluidics 

chip. Upon receiving data, the agent presently uploads it to a 

server. The architecture of our system is depicted here:  

 

 

 

EpiSensor 

 

EpiSensor is a global leader in a new technology based on ZigBee protocols. Described as an óInternet of thingsô this allows 

devices to communicate wirelessly at low energy consumption with reduced maintenance, control and monitoring cost.  

EpiSensor has developed products for energy consumption monitoring, street light control, water quality monitoring and, 

building climate control.  

EpiSensor is one of the first companies in the world to invent, productise and sell reliable, cost effective and easy to deploy 

products, using ZigBee wireless sensor networks.  

The EpiSensor team has built on a wealth of experience in wireless communication, sensor design and data collection 

systems to develop a highly reliable, secure and easily deployable platform that links real world sensors and controllers back 

to an industry standard database. Using a variety of communications protocols and web servers, the sensor data can be 

accessed by authorised users from anywhere on the planet. 

EpiSensor were not an original partner in the CLARITY CSET proposal. In developing CLARITYôs Work Programmes and 

Demonstrator Projects, it is the policy of the Centre to identify Irish companies operating with relevant expertise that can be 

leveraged through collaboration / partnership. EpiSensorôs range of sensor technology and expertise, combined their strategic 

vision for developing sensor network applications have made them an excellent fit for CLARITY. 

 

Ramp up Activity in Developing Relationship 

CLARITY has a joint EI IP grant with EpiSensor to transfer the phosphate analyser platform technology to them.  This is 

progressing very satisfactorily, and the device is currently undergoing long-term trials at a number of locations, and will be 

added to the EpiSensor product Portfolio in the coming months.  In addition, EpiSensor technology is being applied to the 

energy monitoring Karbon demonstrator and to the AAL research. 

 

Achievements in Ramp up Year 

 EpiSensor researcher funded through EI IP award embedded in CLARITY 

 EpiSensor communications hardware (Zigbee based) integrated with analyser platform (phosphate) and tested; 

data format standardised with EpiSensor product lines 

 Phosphate sensor developed and component price reduced by a factor of 5; field trials commenced 

 EpiSensor technology transferred to UCD and DCU and energy monitoring trials initiated.  
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 Using the Episensor power profiler it has been possible to identify power patterns of individual domestic 

appliances. To date algorithms which successfully identify domestic appliances being activated have been 

developed within RP3. This software enhances the ability to identify daily domestic patterns within the Ambient 

Assisted Living Demonstrator. Potential software products could be developed and bundled with Episensor 

technology. The commercial appropriateness of this is currently being explored. 

Objective Targets for coming Year 

 Continue development of EpiSensor phosphate analyser 

 Field trials to be extended 

 Sensor to be added to EpiSensor product portfolio 

 Energy monitoring trials to be further developed and extended 

 Facilitate growing links between EpiSensor and IBM  

 

Vodafone 

 

 

Vodafone Group Plc is the worldôs leading mobile telecommunications company, with a signiýcant presence in Europe, the 

Middle East, Africa, Asia Paciýc and the United States through the Companyôs subsidiary undertakings, joint ventures, 

associated undertakings and investments. Vodafoneôs business is in mobile telecommunications and the company has a 

global customer base of 179 million subscribers.  

In February 2006 Vodafone opened one of its six worldwide Centres of Excellence in Dublin, covering the area of 

personalization and storage. The centre was specifically designed to increase product innovation within the Vodafone Group 

and will have a staff of up to 25 people with technical, commercial and marketing expertise.  

Vodafoneôs areas of engagement with CLARITY  include the personalization research and in the demonstrators that are 

very much in line with the interests of the Centre of Excellence in Dublin. Specifically, the Vodafone Centre of Excellence 

in Personalization and Storage will provide trailing infrastructure and meaningful market analysis and insight with respect to 

a number of CLARITY demonstrators including FreeGaming and Social Media Interaction, as well as potentially provided 

support to specific outreach initiatives.  

Vodafone will provide access to infrastructure and facilities, as well as 5 FTEôs which are valued in total at ú1,000,000. 

 

 

Critical Path 

 

Founded in 1997, Critical Path is a publicly traded company that has deep messaging experience and a strong track record of 

success. Headquartered in San Francisco with offices around the globe, Critical Pathôs solutions have been deployed by more 

than 200 service providers throughout the world, including Vodafone, T-Mobile International, O2, Orange, Telefonica 

Moviles, Tiscali, SFR, Indosat, SK Telecom and Virgin.net.  

Critical Path is about Messages that MatterÊ. For consumers, this means messaging services that deliver a better email 

experience, rich multimedia sharing capabilities and on-the-go access to the messages that matter most. For service 

providers, this means mass-market solutions that have a signiýcant impact on the bottom line ð value-added messaging 

services that attract new subscribers, drive revenue and improve customer loyalty. Critical Pathôs product line provides 

innovative consumer messaging solutions for mobile operators, broadband and ýxed-line service providers.  

Critical Pathôs role within CLARITY is to provide expertise in messaging middleware to inform prototype solutions for 

achieving effective inter-device communications across a number of CLARITY demonstrators and most especially in 

Interacting with Media.  

 

Ramp up Activity in Developing Relationship 

As planned, Critical Path engagement with CLARITY is scheduled to commence late Q1, early Q2 of CLARITYôs second 

year of operations. 

 

Objective Targets for coming Year 

1 Ph.D studentship and CLARITY interns to be embedded within the company 
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C2 Other CLARITY  Collaborations 

 

Industrial  
 

 

 

 

 

 

Disney 

Currently there are three separate collaborative projects with Walt Disney Imagineering, each at a different stage of 

development: 

 

a) Wireless motion sensing. This is a project involving Walt Disney Imagineering Research, Pittsburgh and RP4. The 

goal is to combine the expertise of both parties in the area of wireless motion sensing. The output will be a "smart 

shirt" with embedded accelerometers that can be used to reconstruct the actions of the wearer automatically. For 

Disney this provides a low cost way of creating 3D virtual animations. For CLARITY, the same technology can be 

used in both the sports sensing and AAL demonstrators. The collaboration consists of two CLARITY postdocs 

visiting Disney Research Pittsburg for 3 months. This is fully funded by Disney via a cash contribution to 

CLARITY of ú56,000 , plus an in-kind contribution of 0.25 FTE for 3 months (Prof. Noel OôConnor, Dr. Ciar§n č 
Conaire, Dr. Philip Kelly) 

b) Disney Communicator. This is a project involving Walt Disney Imagineering Research in Burbank, ESPN Ireland 

and RP2, RP4 and RP5. The goal is to prototype a low cost touch screen WiFi platform that can be provided to 

theme park guests and attendees at ESPN sporting events to enable a variety of new services: directions around the 

theme park, interactive games between family members, action replays at sports events, etc. Collaborative research 

is targeted in hardware platform design, WiFi network modelling and HCI. An 18 month Innovation Partnership 

proposal was submitted on 08/06/2009.  It involves 5 DCU researchers (excl. PI),  3 Tyndall researchers (excl. PI), 

and 6 Disney employees. The proposal is costed at ú360,204, of which Disney will contribute ú126,072 in cash. 

(Prof. Noel OôConnor, Mr. Brendan OôFlynn, Dr Hyowon Lee, Dr. Gabriel Muntean, Mr John Buckley) 

c) Micro -casting for sporting events. This project involves Disney Imagineering Research Pittsburgh, ESPN Ireland 

and the next phase of work on the sports sensing demonstrator. The objective is to instrument the national hockey 
stadium, in collaboration with Irish Hockey (the national governing body of hockey) with a number of broadcast 

quality cameras mounted on computer controllable PTZ heads. The motivation is to develop a system that can 

automatically record a match in the same way that a human director would. Disney proposes to co-fund the cost of 

the cameras and will investigate the possibility of funding a postdoctoral researcher through ESPN Ireland. (Prof. 

Noel OôConnor, Prof. Greg OôHare, Prof Alan Smeaton, Prof Barry Smyth) 

 

In light of IDAôs strategic R&D objectives regarding Disney, they are kept fully briefed regarding all interactions and 

have attended a number of meetings.  
 

1. ACMS, Limerick  

Pay-by-weight bin sensing technology, possibly engaged in environmental monitoring area, nothing concrete yet but 

would like to ï Dermot Diamond. 
 

2. Zignals, Malahide 
Ongoing Innovation Partnership with CNGL on sentiment analysis for blogs ï meetings monthly, regular and real 

exchange of personnel (CLARITY -> Zignals and vice-versa). Alan Smeaton, Cathal Gurrin, Adam Bermingham from 

CLARITY are involved.  Has already led to collaboration between CLARITY and School of Law and Government in 

DCU and from that, a publication at ASONAM conference on sentiment analysis of Jihadi YouTube content. 
 

3. Halcyon Solutions, Dublin 
Consultancy in the media sector. Innovation voucher project up and running ï based around sensing GPS locations for 

vehicles and building an advertising market around that. Meetings at least monthly.  Alan Smeaton and Cathal Gurrin 

with Shane McGrath (summer intern) involved. 
 

4. CR Entertainment, DLIADT  
Developers of Aislingôs diary on TV/Bebo/mobile (youth market). Innovation Voucher to do a study on ways to leverage 

mobile presence (BT in phones) for enriching media delivery as spin-offs of TV/mobile/web series. Innovation voucher 

secured and about to start work on this which will involve developing a roadmap for integration of social sensing into 

rich media delivery of TV series.  Target is innovation partnership proposal by end 2009.  Barry Smyth and Alan 

Smeaton involved. 
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5. SpongeIT, Dublin  
Internet marketing analysis ï want to build on CLARITYôs with Microsoft Research (SenseCam) by looking at 
functionality requirements, hardware options and system mock-up for system for lifelogging for ethnographic study of 

lifestyles.  Involvement of Tyndall institute as may want to design a new lifelogging device. Meetings about once every 3 

weeks. Innovation voucher submitted and on the pathway to submitting innovation partnership before end 2009. ï  Alan 

Smeaton, Brendan OôFlynn (Tyndall), Hyowon Lee, Cathal Gurrin. 

 

6. Fairview Analytics, Dublin  
Fairview Analytics is an Irish SME, based in Dublin that develops threat detection systems for the security market based 

on mature image analysis technology. An Innovation Partnership project with RP4, entitled ñInSPeCT: Integrated 

Surveillance for Port Container Trafficò, was submitted to Enterprise Ireland on 09/04/2009. The proposal aims to 

develop a content management system for monitoring container traffic into and out of ports and will feature a trial in 

Dublin Port in collaboration with customs officials. The total grant requested for the 12 month project is ú176,158, of 
which Fairview Analytics will contribute ú35,232. (Prof. Noel OôConnor, Dr Cathal Gurrin, Dr Hyowon Lee, Dr Ciarán 

Ó Conaire, Dr Philip Kelly) 

 

7.  CognoPlus  
CognoPlus is a new indigenous Irish technology start-up company addressing the consumer electronics marketplace. An 

Innovation Partnership between RP4/RP5 and CognoPlus is currently under development and due to be submitted in Sep 

2009. It focuses on developing new algorithmic and interface solutions for managing video content on the next 

generation of consumer devices that support video capture. The 18 month project, entitled ñAnnoTouch: Video 

annotation functionalities for touch screen consumer devicesò, is budgeted at ú296,430, of which CognoPlus will 

contribute ú59,286. (Prof. Noel OôConnor, Dr. Hyowon Lee) 

 

8. Steiner, Galway 
Reel-reel manufacturing of RFID antennas. Has had meetings with Tyndall ï interested in feasibility study or innovation 

partnership - Brendan OôFlynn 

 

9. T2M/Grenmore Ltd  
Small spinoff interested in parking management technology. Potentially interested in evaluating and licensing 

Tyndall/UCCôs óParkTechô technology - Brendan OôFlynn and John Barton 

 

10. EverSeen Ltd 
Everseen provides intelligent CCTV solutions across a range of business sectors including Retail, Industry, Leisure & 

Hospitality and Event Management. Initial meetings suggest they are interested in Innovation Partnership to expand their 

óintelligentô CCTV portfolio - John Barton 
 

11. Alcatel-Lucent (Bell Labs Ireland) 

Alcatel-Lucent is submitting a Bell Labs 2 research proposal to IDA for funding. They have identified a desire to engage 

in research collaboration with CLARITY specifically in two areas those of Ambient assisted Living/Personal Health and 

the area of intelligent Middleware for Wireless Sensor Networks. 

Numerous meetings have occurred to scope specifics moving forward. If successful, IDA funding would result in a 

headcount of 40. It is anticipated that a CLARITY BL2 research engagement would produce collaboration in excess of 5 

persons. 

 

12. Wirelite Sensors 
Wireless Energy metering and demand management ï Tyndall have an Innovation Partnership with them starting June 

2009 ï John Barton, Brendan OôFlynn 

 

13. Microsoft Research, Cambridge and Redmond. 

Working on lifelogging using SenseCam, a Microsoft Research hardware platform.  

Aiden Doherty, Daragh Byrne, Cathal Gurrin, Alan Smeaton, Noel OôConnor, Niamh Caprani involved. Work has led to 

Aiden Doherty spending 3 months visiting Microsoft Research Redmond, Jan-April 2009. 

 

14. FX Pal, Palo Alto, Calif. 

Joint work in the area of collaborative search where 2+ people share the same information need and search together. 

Work has lead to joint journal submission and visit by Colum Foley to FXPAL for 3 months at the start of CLARITY. 
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15. European Space Agency, Advanced Concepts Team 

This is a funded study to investigate human reaction, through EEG analysis, to images which are in some way curious.  

Collaboration has already led to one submitted paper with plans for 2 or 3 more. Peter Wilkins, Graham Healy and Alan 

Smeaton involved. 

 

16. iMobile  

iMobile, an Irish SME, have donated some Bluetooth sensing equipment to CLARITY to allow us to set up and run some 

Bluetooth social sensing experiments. 

 

17. Information Retrieval Facility (IRF).  

IRF is a research foundation based in Vienna which focuses on the technologies needed for patent searching. Prof John 

Tait from the IRF spends on average 1 week each month visiting CLARITY/CNGL working with our research teams. 

 

 

Summary: 

Innovation partnerships ongoing: 

Á Zignals (AS/CNGL) 

Á Episensor (DD) 

Á Wirelite Sensors (BOôF) 

Innovation partnership submitted, awaiting notification: 

Á Fairview Analytics (NOôC) 

Á ESPN Ireland / Disney (NOôC, BOôF, HL, GMM) 

Innovation partnerships to be submitted: 

Á CR Entertainment (AS, BS) 

Á SpongeIT (AS, NOôC, BOôF, HL, CG) 

Á CogoPlus (NOôC, HL, AS) 

Á Steiner (BOôF) 

Academic  

 

 

 

1. National Institute of Standards and Technology (NIST), Gaithersburg, DC, USA. 

TRECVID.  Alan Smeaton is one of the 2 coordinators, an annual activity for the last 9 years, coordinating the research 

effort of up to 80 research groups worldwide in analysis and retrieval of video content. CLARITY involvement to date 

has been in creating the dataset and crawling the Internet Archive for metadata to include in the crawl, which will be 

distributed to participants.  James Lanagan, Peter Wilkins and Alan Smeaton involved. This is leading to one paper 

submission on the dataset, as well as several presentations (invited) and the co-chairing of theTRECVID. 

2. University of Amsterdam 

Adam Bermingham visited UvA for a period of 2 weeks during 2009 to work on sentiment analysis and there is a second 

collaboration with UvA that has led to a paper at CIVR 2009. 

 

3. University of Lulea, Sweden 

Visit for 6 weeks from Basel Kikhia to work on SenseCam lifelogging experiments. 

 

4. University Rey Juan Carlos, Madrid, Spain 

Joint work on concept analysis for video indexing and retrieval, leading to a paper at CAIP, and Alan visited URJC in 

Summer 2008. 

 

5. University of Tampere, Finland 

Joint work on the use of lifelogging devices in clinical medical applications, leading to a paper published in 2009 and a 

visit from Aiden Doherty to Tampere for 1 week during 2008. 
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6. University of Leeds, UK 

Ongoing joint work with Prof Martin Conway on memory studies and the effects of lifelogging on memory recall. Cathal 

Gurrin, Alan Smeaton, Aiden Doherty have visited U Leeds, and a reciprocal visit was hosted, and Cathal has visited 

Leeds twice since. Led to paper submitted to journal. 

 

7. Arizona State University, USA 

Daragh Byrne spent 3 weeks visiting ASU and Ryan Spitzer will visit CLARITY/DCU for 1 month during 2009, to carry 

out joint work on story-telling from lifelogged data. Collaboration is with Dr. Aisling Kelleher at ASU. 

 

8. Glasgow University, UK 

Have commenced work with Glasgow University on collaborative search, and Colum Foley and colleagues from 

Glasgow visited GE in the UK to spend time discussing how collaborative search works in patent searching. Possible 

FP7 project submission as a follow-up. 

 

9. City University (London, University of North Carolina (US), CWI (Netherlands) 

Dr. Hyowon Lee from CLARITY has visited each of the above places for periods of at least one week as he works on a 

fundamental theory for how humans and computers interact. 

 

10. University of Oxford, UK 

Gregory OôHare has been awarded a Visiting Fellowship at The University of Oxford. During 2009 he has been engaged 

with the Oxford Internet Institute as to the implications of ubiquitous sensing on the internet of things. In addition he has 

established a relationship with the Sensor Networks Group at the Oxford Computing Laboratory. This relationship has 

resulted in the successful application of Dr Muldoon for an IRCSET Marie Curie Mobility Fellowship that will enable 

him to work jointly between the two groups. 
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CLARITY  Education and Outreach (E&O) ï An Overview 

 

 

The Education and Outreach remit within CLARITY is very broad and ranges from communication between the internal and 

external CLARITY environments, public relations and marketing activities, recruitment of postgraduate students, the provision of 

educational seminars to CLARITY researchers, and outreaching to industry in the form of industry placements for CLARITY 

postgraduate students. Therefore, education and outreach activities within CLARITY are directed both inwards and outwards.  

The overall educational mission of CLARITY is to inspire, explore, excite and motivate an interest in science in students of all 

ages, to help lay the foundation for a new generation of scientists. As well as this, the CLARITY Education and Outreach 

programme will assist in raising the profile of scientific research within Ireland.  
 

To achieve this aim, CLARITY has a number of educational objectives: 

 To inspire, excite and motivate an interest in science and technology, in students of all ages- primary, secondary, third 

level and the general public. 

 Raise public awareness of the interdisciplinary research surrounding the emerging sensor web, by sharing CLARITY 

discoveries and addressing ethical and social implications of the research. 

 To recruit talented individuals as researchers within CLARITY. 

 Help lay the foundation for a new generation of sensor web scientists via multi-disciplinary training programmes and 

internships in the field of sensing and information management. 

 Leverage the culture of innovation that exists within a CSET to engage with local industry and feed Irelandôs knowledge 

economy with appropriately skilled graduates. 

 To engage with politicians, government agencies and the media to help shape national strategy and act as a showcase for 

Foreign Direct Investment (FDI). 

 To disseminate CLARITY research amongst all stakeholders- industry, education institutes and the general public. 

 To ensure that all CLARITY personnel are aware of the breadth of research happening within the sphere of this 

multidisciplinary research centre and to facilitate intra-CLARITY collaboration via the provision of research seminars 

and workshops at the different CLARITY sites. 

 To broaden the skill set of all CLARITY researchers by providing cross-disciplinary workshops and opportunities for 

placement within industry. 

 

 

Evolution of the E&O Role in the First Year 

 

The educational objectives described are based on the original CLARITY CSET proposal and any changes made to these 

objectives have evolved from the initial start-up phase of CLARITY. In this instance, the CLARITY Education and Outreach 

remit has been broadened to include internal and external communication as well as recruitment of postgraduate students. Extra 

objectives from the original proposal are those which deal with creating an awareness of the range of research within CLARITY 
and the professional development of CLARITY researchers. 

 

E&O Performance and Management Indicators 

 

The performance and management indicators for educational objectives within CLARITY are based on the number of education 

and outreach activities in progress and completed during a reporting year. 
 

These indicators are as follows: 

1. The number of CLARITY seminars held and attendance at these seminars 

 There were four seminars featuring CLARITY researchers, two in UCD, and two in DCU. There were approximately 

fifty attendees at each seminar from all of the CLARITY sites.  

2. Participation of CLARITY at national science and technology exhibitions and events 

 Discovery Exhibition in Cork, with over 8000 visitors. 

 BT Young Scientist Exhibition, with almost 34,000 visitors.  

3. Participation of CLARITY personnel in institutional science and technology promotion and outreach  

 Undergraduate modules offered in UCD-sensor systems and DCU-digital 

 UCD UniLife Summer school 

 Information session for postgraduate study within CLARITY ïUCD, 5-10 interested students attended 

 Information session for postgraduate study within CLARITY- DCU, 10-15 interested students attended 

 Researchers in CLARITY present two posters at the UCD College of Engineering, Mathematics and Physical Sciences 

Innovation Day, 4th June 2009. 

4. Participation of CLARITY in other science and technology outreach events 

 Two CLARITY researchers gave invited talks about their research at Engineers Ireland International Womenôs Day 

seminars in March 2009, to 80 female students 
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 Two CLARITY researchers are Sensor Ambassadors for Discover Sensors 

 E&O officer attended two conferences in the area of science communication and outreach: Negotiating New Sciences 

and Society at DCU in January 2009 and Communicating Science conference at Engineers Ireland in May 2009 

5. Science outreach for primary and secondary schools 

 CLARITY offered a course ñSensing the environmentò as part of the Centre for Talented Youth summer programme for 

12-16 year olds. 

6. Newsletters produced  

 The first CLARITY newsletter was published in May, and got a positive response; it is to be published 3 times a year. 

7. The number of undergraduate internships hosted by CLARITY 

 CLARITY is funding thirteen undergraduate internships: 

 Two via the ODCSSS (Online Dublin Computer Science Summer School) 

 Eleven are CLARITY internships-four are placed in DCU, six in UCD and one in Tyndall 

8. Industry placement progress 

 Negotiations are in progress with the five CLARITY industrial partners as to the format of the formal procedure of 

placement of PhD students within industry for three months.  
9. Professional development workshops offered for CLARITY researchers 

 The development of a sensor workshop is in progress 

 In future academic years CLARITY will offer workshops for CLARITY researchers in a range of transferrable skills 

(e.g. Presentation skills, Proposal writing, etc.) in association with the National Centre for Sensor Research at DCU.  

10. Collaboration and potential with other institutions on education and outreach activities 

 TREO- the Third Level Research Education and Outreach network 

 Debating Science Issues with REMEDI, Galway 

 Discover Sensors 

 Online Dublin Computer Science Summer School (ODCSSS) 

11. Grants applied for  

 National Academy for the Integration of research into teaching and learning (NAIRTL) grant for a ñSensor Workshopò. 

 Discover Science and Engineering funding for an ñall about Sensorsò stand. 

 Royal Dublin Society Science Live funding for an interactive lecture about ñsenses and sensorsò 

 

To assist the in the achievement of these performance and management indicators, a number of groups have been formed:  

 Education and Outreach Steering Group- which consists of the CLARITY Education and Outreach officer, the 

CLARITY manager and two of the CLARITY Principal investigators. 

 Education and Outreach Working groups- which consists of CLARITY postgraduates and postdoctoral researchers from 

each site. 

 

 

E&O Problems Encountered 

 

One of CLARITYs educational goals is to lay the foundation for a new generation of sensor web scientists via training 

programmes. One way that CLARITY is addressing this is to provide a number of twelve week internships for undergraduate 

students. The number of applicants for these internships was quite low, leaving a small pool of people to choose from. As this is a 

recurrent activity, next year the advertising for these positions will start at an earlier time and advertisements will be sent to heads 
of all science, engineering and computing departments. 

To raise an interest in science and technology and specifically in areas that CLARITY is involved with, CLARITY offered a 

course on environmental monitoring as part of the summer courses in the Centre for Talented Youth in Ireland (CTYI) based in 

DCU. Unfortunately, there were reductions in the number of students who signed up to participate in the summer school, and the 

course had to be dropped as not enough students applied for it. It is thought that the drop in student numbers is due to the 

recession. 

 

Internal Educational Activities  

 

1. Activity name: Sensor Systems Module 

Activity leader: Dr Antonio Ruzzelli 

Intended audience: This module is part of the Fourth year BSc Computer Science, HDip/MSc Ubiquitous Sensor 

systems offered in UCD and is also offered to as part of the structured PhD programme within UCD. 

Description The Sensor System module covers the field of wireless communications with a special focus on low-power 

embedded sensor networks. This is an emerging technology that is applied in a number of application domains. The 

course highlights wireless sensor networks, including system architectures, OS and language support, distributed 

algorithms, and applications. Students will learn how to program real sensor nodes provided by the school.  
Outputs: Students that have an understanding of sensor systems. 
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Associated CLARITY educational goal(s) covered by this activity: This course will provide the foundation for a new 

generation of sensor scientists. 

 

 
 

 

 

2. Activity name: Digital World Module 

Activity leader: Professor Alan Smeaton 

Intended audience: This module is part of the first year in BSc in Enterprise Computing offered at DCU, and is worth 10 

credits. This module is offered over two hours each week, with a practical component also included. 

Description: This module aims to present students with an overview of the current state of the art in the world of digital 

media and the increasing digital nature of the world. Issues of multimedia creation and storage as well as capture, 

encoding and storage will be covered on this module. This module draws expertise from within CLARITY as main 

lecturers and as guest seminar speakers. 
Outputs: Students will have an understanding of the digital world. 

Associated CLARITY educational goal(s) covered by this activity: This course will motivate students to continue studies 

in the computing arena. 

 

3. Activity name: CLARITY Seminar Series 

Activity Leader: Dr Bridget Kelly 

Intended audience: All CLARITY members including postgraduate students, postdoctoral fellows, principal 

investigators, collaborators and other interested parties.  

Description: CLARITY run monthly research seminars, where postgraduate students and postdoctoral fellows in 

CLARITY get an opportunity to present their work in front of CLARITY members and other interested parties. This 

seminar give postgraduate students and postdoctoral fellows an opportunity to present papers to CLARITY colleagues 

and gives postgraduate students and postdoctoral fellows a chance to find out about other research being carried out in 
CLARITY. They also present CLARITY members with the opportunity to learn about the breadth of research occurring 

in CLARITY. These seminars take place in the different CLARITY locations and they facilitate communication and 

networking between researchers from different institutions and research areas. In this reporting period there have been 

four CLARITY seminars, two in UCD and two in DCU. Each seminar had three speakers from different CLARITY 

research programmes, and there were approximately 50 attendees, with cross-institutional participation in each seminar.  

Outputs: Further collaborations between CLARITY researchers 

Associated CLARITY educational goal(s) covered by this activity: CLARITY personnel will become familiar with the 

scope of activity within CLARITY 

 

4. Activity name: Info session for students 

Activity leaders: Dr Bridget Kelly, Professor Barry Smyth 
Intended audience: fourth year and MSc students  

Description: Information sessions on the postgraduate opportunities available within CLARITY were held in UCD and 

DCU. Professor Barry Smyth described the range of research activities happening, and outlined the CLARITY PhD 

process.  

Outputs: Applications for PhD positions within CLARITY. 

Associated CLARITY educational goal(s) covered by this activity: This activity disseminates information about 

CLARITY and the research within CLARITY to undergraduates, to facilitate the recruitment of talented individuals as 

researchers. 

 

5. Activity name: ODCSSS and CLARITY undergraduate internships 

Activity leader: Dr Bridget Kelly  

Intended audience: undergraduate students (2nd, 3rd years in the case of ODCSSS, 2nd, 3rd and 4th years in the case of 
CLARITY undergraduate internships)  

Description: The ODCSSS and CLARITY internships are paid positions, offered for twelve weeks during the summer 

where exceptional undergraduate students get the opportunity to participate and contribute to exciting research projects 

within CLARITY. This will allow the student to use leading research facilities, and it may inspire these students to take 

the first step on a path to a research career.  

Outputs: Students who have research experience within the range of research activities within CLARITY. 

Associated CLARITY educational goal(s) covered by this activity: These internship positions will help lay the 

foundations for a new generation of sensor web scientists. 

 

 

6. Activity name: Industry placement programme 
Activity leader: Dr Bridget Kelly 

Intended audience: Every PhD student working within CLARITY 
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Description: As part of graduate training within CLARITY, every PhD student will have the opportunity of a three 

month industry placement. At the moment industry placements happen on an ad hoc basis. This programme aims to 

formalise the procedure. Negotiations are currently in progress with existing CLARITY industrial partners to discover the 

best way to proceed with this programme, but in time other industry companies will be brought on board via industry 
outreach activities. This programme not only serves as a practical mechanism for linking postgraduate education and  

 

 

industry, but will also be a mutually beneficial project which will enable enhancement of the educational experience and 

significantly contribute to studentôs research programme.  

 

Outputs: PhD students with relevant industry experience  

Associated CLARITY educational goal(s) covered by this activity: The placement programme will broaden the skill set 

of CLARITY researchers, giving them greater prospects in the employment arena. 

 

7. Activity name: UCD College of Engineering, Mathematical and Physical Sciences Innovation Day 
Activity leaders: CLARITY researchers 

Intended audience: Everybody within UCD 

Description: The UCD College of Engineering, Mathematical and Physical Sciences Innovation Day, held on the 4th of 

June, demonstrated a selection of recent successes by EMPS research and academic staff at transferring aspects of their 

research activities into industry.  

Outputs: CLARITY researchers presented two posters at this event: ñHeystaks-Web Search. Sharedò and ñSoSAA: An 

Agent-Based Approach to Component Managementò 

Associated CLARITY educational goal(s) covered by this activity: This activity assists in the dissemination of 

CLARITY research to stakeholders. 

 

8. Activity name: DCU Faculty of Humanities and Social Sciences Research Day 

Activity leaders: CLARITY researchers 
Description: The DCU Faculty of Humanities and Social Sciences Research Day, held on the 11th June, demonstrated a 

selection of research activities within the faculty.  

Outputs: CLARITY researchers presented a poster at this event based on collaborative work with other researchers from 

the DCU Faculty of Humanities and Social Sciences: ñSocial Network Analysis and Sentiment Analysis to Explore the 

Potential for Online Radicalisationò. 

Associated CLARITY educational goal(s) covered by this activity: This activity assists in the dissemination of 

CLARITY research to stakeholders. 

 

 

External Educational Activities 

 

1. Activity name: European Research Consortium for Informatics and Mathematics (ERCIM) Special Edition 

Activity leaders: CLARITY Principal Investigators and collaborators 

Intended audience: ERCIM News is the magazine of ERCIM. It reports on joint actions of the ERCIM partners, and 

aims to reflect the contribution made by ERCIM to the European Community in Information Technology. Through short 

articles and news items, it provides a forum for the exchange of information between the institutes and also with the 

wider scientific community. ERCIM News is published quarterly. The printed edition of the current number has a 
circulation of 11,000 copies. 

Description: The January edition of the ERICM News (Number 76, January 2009) was devoted to the Sensor Web. In 

this special edition of 30 articles on a wide variety of Sensor Web topics there were a total of 8 articles by CLARITY 

Principal Investigators (Professor Barry Smyth, Professor Alan Smeaton, Professor Dermot Diamond, Professor Niall 

Moyna, Professor Noel OôConnor, Dr Gregory OôHare and Dr Brian Caulfield) and Collaborators (Dr Mark Roantree and 

Dr Michael Whelan), which included the Keynote article by CLARITY Director Professor Barry Smyth. 

Outputs: A number of articles authored by CLARITY Principal Investigators and collaborators. 

Associated CLARITY educational goal(s) covered by this activity: Production of these articles assists in the 

dissemination of CLARITY research to the wider research community and served to inform this community of the range 

of research within CLARITY. 

 

2. Activity name: Discovery Exhibition in City Hall, Cork 
Activity leaders: John Barton and Brendan OôFlynn 

Intended audience: School children, teachers, parents, general public 

Description: CLARITY researchers, members of the Wireless Sensors Network (WSN) Team from the Tyndall National 

Institute, hosted a fun, interactive demo at Discovery 2008 in November. The idea of their stand was to stimulate interest 

in electronic systems in general with a particular focus on the research topics being investigated within the team. 

Discovery attracted over 8000 visitors to City Hall.  
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Outputs: Visitors who have become enthused about electronic systems and the technology that surrounds it.  

Associated CLARITY educational goal(s) covered by this activity: This activity served to inspire, excite and motivate 

science and technology in students of all ages. 

 
 

3. Activity name: DCU OVPR Distinguished visitor programme 

Activity leader: Dr John Tait 

Intended audience: Exceptional researchers 

 

Description: Dr John Tait, Chief Scientific Officer, Internet Retrieval Facility Vienna, is visiting the National Centre for 

Language Technology (NCLT) DCU as part of the DCU International Visitors Programme. He is working with people 

from NCLT, the Centre for Next Generation Localisation (CNGL) and CLARITY. This programme is a strategic 

initiative, designed to assist in creating and building international collaborations to enhance DCUôs research activities. It 

supports the costs of bringing individuals to DCU who have achieved a high level of distinction in their field, and whose 

presence on campus is likely to have a significant impact. 
Outputs: Collaboration with an exceptional researcher 

Associated CLARITY educational goal(s) covered by this activity: Through associations with exceptional researchers, 

CLARITY gains external and international experience which serves to broaden the skill set of CLARITY researchers 

working alongside these researchers. 

 

4. Activity name: BT Young Scientist Exhibition 

Activity leader: Dr Bridget Kelly 

Intended audience: School children, teachers, parents, general public 

Description: The BT Young Scientist Exhibition was held at the RDS from the 8th- 10th January in the RDS. CLARITY 

was there on the Science Foundation Ireland (SFI) Stand, and also as part of the Discover Science and Engineering (DSE) 

Engineered Energy House with Wobbleball. Wobbleball is a novel exergaming system designed by CLARITY principal 

investigator Dr Brian Caulfield and his team at UCD, where playerôs use motion tracking devices that capture large body 
movements to complete on-screen games. About 34,000 visitors came along to the RDS to the exhibition. Two 

CLARITY collaborators from the Tyndall National institute also mentored two of the entries of the BT Young Scientist 

Exhibition, which was held recently at the RDS.  

Outputs: Visitors who have become enthused about sensors and the surrounding technology. 

Associated CLARITY educational goal(s) covered by this activity: This activity served to inspire, excite and motivate 

science and technology in students of all ages. 

 

5. Activity name: International Womenôs Day Seminars 

Activity leader: Dr Bridget Kelly 

Intended audience: Fifth year secondary school students 

Description: To celebrate International Womenôs Day, Steps to Engineering hosted student seminars in Engineers Ireland 
on the 9th March. Two of the four seminars were given by CLARITY researchers. 80 female students from schools all 

around Dublin were in attendance to hear the great work female engineers are carrying out all over the world.  

Outputs: Female students who see women in science and technology roles 

Associated CLARITY educational goal(s) covered by this activity: This activity served to inspire and motivate young 

women into science and technology and to raise awareness of the existence of the CLARITY centre to these young 

women. 

 

6. Activity name: Judge for Debating Science Issues 

Activity leader: Dr Bridget Kelly 

Intended audience: Secondary school students from both north and south of Ireland 

Description: Debating Science Issues is a dynamic debating competition which invites young people to engage in debate 

on the cultural, societal and ethical implications of advances in biomedicine and technology. This competition is open to 
students in the senior cycle of secondary school in the Republic of Ireland and in Northern Ireland. Dr Bridget Kelly was 

asked to be a judge on one of the final debates which took place in the Science Gallery in April 2009. CLARITY will be 

one of the partners, along with the other 7 research, medical and science centres on the Debating Science Issues 2010 

proposal. 

Outputs: Informed teams of students who have researched and debated current issues 

Associated CLARITY educational goal(s) covered by this activity:  This activity aims to inspire young people to become 

interested in relevant scientific and technology issues. 

 

7. Activity name: UCD UniLife Summer School-Science 

Activity leaders: CLARITY researchers 

Description: UCD's UniLife Summer School lets current 5th Year students experience university life first-hand. With 
real lectures and tutorials, given by some of UCD's top academic staff, students can get a taste of what itôs like to 
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study a variety of subjects. CLARITY researchers got to show some of their demos at this event as part of the School 

of Computer Science and Informatics contribution to the Science Summer School. 

Outputs: Students who are interested in taking science at university level. 

Associated CLARITY educational goal(s) covered by this activity: This activity aims to motivate and excite young 
people to a science oriented career. 

 

 

 

8. Activity name: Inter ICT CSET PhD award 2008 

Activity leader: Dr Bridget Kelly 

Intended audience: Individuals who submitted a PhD thesis from the five ICT CSETs within 2008. 

Description: CLARITY, CNGL, CTVR, DERI and Lero presented an award for the best doctoral dissertation of 2008 in a 

software related discipline. A panel of judges, chosen from each of the CSETs, decided on the dissertation that made the most 

significant contribution to its field - whether computer science, software engineering or software related area. 

Outputs: The overall winner of the PhD award was chosen from Lero. 
Associated CLARITY educational goal(s) covered by this activity: The PhD award acts to disseminate CLARITY research 

amongst other CSETs. 

 

 

9. Activity name: Public lecture series at UCC 

Activity leader: Dr Cian OôMath¼na 

Intended audience: Members of the general public 

Description: The UCC College of Science, Engineering and Food Science (SEFS) run an annual Public Lecture Series. 

CLARITY PI Dr Cian OôMath¼na gave a presentation entitled ñSensing the Futureò which outlined the potential for sensors 

to enhance the security, health and comfort of people throughout their daily lives. 

Outputs: The general public becomes aware of the importance of sensors in our future 

Associated CLARITY educational goal(s) covered by this activity: This activity aims to inform, motivate and excite the 
general public about science and technology and assists the dissemination of CLARITY research to the general public. 

 

Student Professional Development Activities 

 

As part of their postgraduate training, CLARITY PhD students are regularly required to attend and give presentations to their 

research teams, as well as to the general CLARITY community for the monthly CLARITY seminars. During the course of their 
PhD work, each student is expected to present at national and international conferences.  

Demonstrator projects are also an integral part of the research efforts within CLARITY, and all CLARITY PhD students are part 

of these demonstrator projects. Each student has a particular role within each demonstrator project and is expected to regularly 

report on their progress to the demonstrator team, as well as take part in project development meetings. Students in the structured 

PhD system within UCD and also in Tyndall National Institute are expected to take a number of courses as part of their PhD. 

Students in DCU are required to attend modules on research methods. 

Through all of these activities students are learning to work as individuals and also as part of a team, both integral for the 

development of independent researchers. 

 

Integration of Research and Education 

 

CLARITY has integrated research and education in a number of ways in the last reporting period: 

 

 Through the CLARITY seminars that occur on a monthly basis. All CLARITY members are given a unique opportunity to 

attend seminars outlining the current research happening in this multi-disciplinary centre. At these seminars researchers get a 

chance learn about the wide range of research which is happening within CLARITY, some of which may be outside the sphere 

of individual researchers. By promoting communication and networking between researchers from different institutions and 
research areas, these seminars are also an important way of facilitating and encouraging further cross-collaboration between 

the different research areas within CLARITY. 

 

 Through the CLARITY undergraduate internships and ODCSSS summer school. There are a number of students with 

CLARITY funded internships working in all three CLARITY sites. These internships give exceptional undergraduate students 

the opportunity to participate and contribute to exciting research projects at CLARITY which allows the student to use leading 

research facilities and to inspire these students to take the first step on a path to a research career. It is hoped that these 

internships will stimulate enrolment in graduate studies via the involvement of talented undergraduate students in scientific 

investigation under mentorship of researchers, prepare scholars for graduate studies, raise awareness and understanding of 

defined CLARITY research themes and will develop showcase examples that will allow us to tell the story of our research to 

the wider lay community. 
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Internal and External Educational Activity Plans for the Next Year 

 

The planned CLARITY educational activities and the timeframe for their delivery are outlined below:  

 

 

 

Activity  Description Timeframe Internal/external  

Undergraduate 

Modules 

First year DCU students-The Digital World  First semester-Autumn 
2009 

Internal 

Undergraduate  

Modules 

Fourth year UCD students -Sensor Systems Second semester-Spring 

2010 

Internal 

Industry placements Each PhD student will get to go out to 

relevant industry for 3 months 

Initiate from October 

2009 

Internal and 

external 

Open Day A day to showcase CLARITY research to 

stakeholders 

Nov-09 Internal and 

External 

CLARITY  seminars Seminars where all researchers within 

CLARITY can share their research with the 

CLARITY community 

Monthly during term-

time 

Internal 

Sensor Workshop for 

postgraduates 

This workshop will be for CLARITY 

postgraduate students to enable a broader 

understanding of sensors across the many 

CLARITY disciplines 

Oct-Nov 09 internal 

Newsletters A publication to go to all CLARITY 

members and stakeholders describing the 

recent research and activities within the 

centre. 

Initially three times a 

year 

Internal and 

external 

Debating Science 

issues 

Second Level schools All Ireland Debating 

competition in association with REMEDI 

October 2009-March 

2010 

External 

Alchemist Cafe Talk Alchemist Cafe talks are science talks aimed 

at the general public and occurs outside the 

normal venues of science, including cafes 

and pubs. 

Spring 2010 External 

  As part of Science week, UCD are having 

career talks for fifth year secondary students- 

a CLARITY researcher will be giving one of 

these talks 

Oct-09 External 

Maths week talks As part of Maths Week, UCD are having a 

series of talks for schools based around the 

topics of Maths; one of the CLARITY PIs 

will be giving a talk at this event. 

Nov-09 External 

Innovation Dublin  As part of Innovation Dublin, CLARITY 

will participate in events based in UCD and 

will also participate in the SFI Innovation 

Dublin event, with interactive demos. 

Oct-09 External 

Discovery 

Exhibition, Cork  

CLARITY will be present at the Discovery 

Exhibition in Cork, along with the Tyndall 

National Institute stand 

Nov-09 External 

BT Young Scientist CLARITY will be present at the BT Young 

Scientist, at the SFI stand and in association 

with Discover Sensors 

Jan-10 External 

Inter ICT CSET PhD 

award 

Competition for the best PhD thesis amongst 

the five ICT CSETs 

Mar-10 External 

Science outreach 

modules for 

schools 

In association with the Access Office in 
DCU and New Era in UCD, modules will be 

developed for use within the school outreach 

programmes 

School year 2009-
2010 

External 
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Organisational Strategy 

 

The overriding principle for CLARITY  is one of professional, open and transparent management that 

engenders the trust of all key stakeholders: SFI, the third level institutions, the industry partners, agency & 

social partners and, critically, the research staff of the centre.  

The design of the management structure is derived from the highly successful Adaptive Information 

Cluster (AIC), suitably refined and extended to take account of the increased size and constraints of a 

Centre. Taken as a whole (Figure E.1), they provide a comprehensive perspective on delivering a successful 

centre.  

The Management and Governance structures within CLARITY have been designed to: 

 Assist in the development of a world class research environment  

 Optimise academic and commercial output 

 Support collaborations and communications with other academic and industrial research groups 

 Promote the value of research within the Irish community 

 Support the education and training of the next generation of world class researchers 

 Ensure that the Centre finances are managed in an efficient, fair and transparent manner 

 Assist Senior Researchers in securing further funding in order to secure the viability of CLARITY 

 

These objectives will be achieved by ensuring: 

 The use of best practice in management and governance 

 Effective representation of all stakeholders in the Centre decision making processes 

 Management flexibility to adapt and respond to changing needs 

 There are clearly defined lines of reporting and responsibility 

 Effective appraisal of the management and governance structures 

 Effective appraisal of the scientific programme 

 Structures and support for IP Management 

 

Organisational Structure 

 

(i) Primary Management Position 

 

The Centre Director, Professor Barry Smyth, has overall responsibility for the running of the Centre and is 

the chairperson of the Executive Committee. Professor Smyth has extensive research management 

experience including setting up a successful international software company and running the largest research 

School in UCD. Professor Smyth is based at UCD, which is the location for the Centreôs administrative 

functions.  

The Deputy Director, Professor Alan Smeaton, provides support to the Director ensuring continuity of 

management for the Centre. Professor Smeaton is also responsible for the operational aspects of the DCU 

site. Professor Smeaton has a strong track record in research management having previously been Head of 

Department and Dean of Faculty at DCU.  

The Director and Deputy Director are drawn from the two universities to ensure shared ownership and 

responsibility.  

The Centre Manager, Dr. Donnacha OôDriscoll reports directly to the Director, and is responsible for the 

day-to-day operational aspects of the Centre. Dr. OôDriscoll has over 14 years experience of top level 

management in both academic and commercial environments, including setting up and successfully running 

what was at the time Irelandôs largest campus company. 
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The Education and Outreach Officer, Dr. Bridget Kelly reports directly to the Executive Committee. She 

has postdoctoral research experience in Ireland, Australia and Canada and recently completed the MSc in 

Science Communication in DCU, where her dissertation related to science outreach in Ireland. 

 

 

Fig.E.1 CLARITY  Management and Governance Tree 

 

 

 

 

 

(ii)  Management Committees and Boards 

 

The executive Committee (XC) ï Meets monthly and is the Centreôs management decision making body. It 

provides leadership, policy, strategy, resource allocation, performance monitoring and conflict resolution. 

The permanent members are the Centre Director (Chair), Deputy Director and General Manager. Where 

appropriate and depending on the particular agenda items, the meeting is also attended by relevant 

CLARITY PIs. 
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The CLARITY administrative staff and the E&O Officer attend all meetings providing the Executive group 

with up to date information on the status of CLARITY operations. 

 

The Centre Operations Team ï Meets every two weeks and is chaired by the Centre General manager and 

is made up of the CLARITY administration staff and the E&O officer. The team discusses operational day-

to-day issues, financial accounts, IT and communications issues as standing items. 

 

The Principal Investigator (PI) Committee ï Meets quarterly and is the Centreôs internal research 

advisory group. Along with the executive group, all full and associate PIs attend as well as the E&O officer 

and Centre Administration team. Progression of each of the Research Programmes and Demonstrator 

Projects are reported on and issues including resources, programme changes, metric outputs and delivery 

targets are discussed. Any problems or issues requiring consideration are raised and referred to the 

Executive Committee which reports back their decisions to the PI Committee. 

 

Education and Outreach (E&O) Steering Committee ï Meets quarterly to review and discuss E&O 

issues and reports back to the XC through the E&O officer, who chairs the meeting. Along with the E&O 

officer, the meetings are attended by a PI representative from UCD and DCU and the Centre General 

Manager. Standing issues for the committee to discuss are the student placement schemes, public relations 

and outreach initiatives. 

 

Preliminary IP Steering Committee ï As reported in detail in Section C1, CLARITY is still finalising its 

IP agreement with its partner companies and as previously explained, interaction with the partners is now 

beginning to ramp up in accordance with the CLARITYôs Research Programme and Demonstrator Project 

plans. During this ramp up period and prior to the agreement being in place, the primary responsibility of the 

IP committee was seen as the pushing through of the IP agreement and getting full partner sign up. A 

preliminary committee was therefore established to prioritise this objective which is near completion. In 

Year 2 as the research and demonstrator projects become fully active and substantive partner interaction is 

fully ramped up, an IP committee that will include representation from the industrial partners, the TT offices 

of the host institutes and the Centre PIs will take over from the Preliminary committee. 

 

(iii)  Overview Committees 

 

External Oversight Board ï Meets each quarter with the first meeting occurring on the 17
th
 April 2009 and 

the second is scheduled for the 9
th
 July 2009. The Board monitors the financial and operational aspects of 

the Centre making recommendations directly to the two Presidents regarding the Centreôs performance. The 

board operates in addition to the SFI centre review process. In Year 2 it is planned to incorporate 2-3 

independent members and select an external, independent chair. 

The present board membership is: 
 

Des Fitzgerald (Chair) - UCD ï VPR 

Eugene Kennedy - DCU ï VPR 

Roger Whatmore ï Tyndall - CEO  

Maurice Boland - UCD College Principal 

Jim Dowling - DCU - School of Electronic Eng.  

Joe Carthy - UCD - CSI head of School 

Nicholas Quirke - UCD - VP & College Principal 

Barry Smyth  - CLARITY Director  

With: 

Alan Smeaton Ass. Dir, CLARITY  

Donnacha OôDriscoll CLARITY, General Manager, as non exec members 
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Scientific Advisory Board (SAB) - The list of board members has been finalised with all nominees having 

accepted the invitation to join.  

The Board will provide independent feedback on the Centreôs progress from recognised world-class research 

leaders. Board members were selected to ensure that the resultant combination of expertise provided 

coverage of as many aspects of CLARITY as possible. The role of the board includes:  

 Advising on the opportunities and challenges presented by developments in the field of Adaptive 

Information systems;  

 Monitoring the performance of CLARITY and benchmarking its performance internationally;  

 Advising on opportunities for future funding and new partnerships.  

 

The Board will meet in August 2009. 

The members of the SAB are: 
 

Title Name  Address 
Prof  Guang-Zhong Yang Royal Society/Wolfson MIC Laboratory 

305/306 Huxley Building, Department of Computing 

180 Queens Gate 

Imperial College of Science, Technology, and Medicine 

London SW7 2BZ, UK  
     

 Prof Steven N. Blair, 

P.E.D. 
University of South Carolina 

Department of Exercise Science 

Public Health Research Building, 225  

921 Assembly Street 

Columbia, SC 29208  
     

 Prof Joe Wang Departments of Nanoengineering, 

University California San Diego (UCSD), 

La Jolla, CA 92093-0448, USA 
     

 Prof Ulrich Finger EURECOM, 2229 Route des Crêtes 

BP 193,F-06904 Sophia Antipolis cedex, France  
     

 Mr John Herlihy  Vice-President, Online Sales & Operations,                                           

Google Ireland Ltd., Gordon House,                                        

Barrow St,  Dublin 4, Ireland 
 

 

Research Management 

 

The research activity in CLARITY is co-ordinated across distinct but closely related activity levels 

1. Coordination of CLARITYôs Strategic Research Programme 

2. Coordination of CLARITYôs metric output tracking 

3. Coordination of CLARITYôs six Work Packages 

4. Coordination of CLARITYôs Demonstrator Projects. 

 

1. Coordination of CLARITYôs Strategic Research Programme 

Overall responsibility at this level is with the Centre Director, who can refer issues to the external 

SAB and internal PI committee for discussion and direction. Policy issues are decided by the XC and 

reported to SFI through the Oversight Board report. 

 

2. Coordination of CLARITYôs metric output tracking 
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Overall responsibility at this level is with the Centre Manager. With the assistance of the 

administrative team and support of the Principle Investigators, the following metrics are captured and 

reported on, on a quarterly basis in detail to the Oversight Board, XC and PI committee. 

 Publication Papers 

 Other Publications  

 Invited Lectures 

 PhD Awards 

 Conferences & Workshops Organised by CLARITY Researchers 

 Commercial Activity  

 Centre Income (Grants, industrial resource input etc.) 

 

 Centre Expenditure 

 CLARITY Media Events 

 Meeting records with other academic and industrial parties 

The mechanisms for capturing metrics is executed in a transparent fashion so as to 

clearly identify what outputs are attributable to the Core CSET grant and to separate 

grants leveraged from the CSET grant. 

Online systems have been developed for a number of the metrics and it is planned to roll 

this system out in year 2 to achieve a fully on-line system which is continually live and 

up-to-date. 

To ensure accuracy and efficiency of capture, an audit of the outputs from each Research 

Programme is carried out every three months by the Administration team with the 

relevant PI. This constitutes a round table review with the PI, examining the validity of 

each recorded output. 

The development of the internal web site (see page 75) has greatly enhanced the Centreôs 

ability to gather and disseminate metric output data which has proved critical for senior 

staff in drafting new grant applications. 

 

3. Coordination of CLARITYôs six Work Packages 

The six packages are each co-ordinated by a Principle Investigator: 
 

(i) Devices & Materials ï Prof Dermot Diamond 

(ii)  Platforms ï Dr.  Cian OôMathuna / Mr. Brendan OôFlynn 

(iii)  Autonomic Sensor Communities ïProf. Gregory OôHare  

(iv) Contextual Content Analysis ïProf. Noel OôConnor  

(v) Content Organisation and Management ïProf Alan Smeaton 

(vi) Personalization in Context ïProf Barry Smyth 
 

Each RP coordinator holds report and update meetings with the researchers and reports back to 

CLARITY through the PI committee on research issues and through the Centre Manger on metric 

outputs. 

Monthly seminars, held on alternative months in UCD and DCU, aid in the dissemination of 

information within the CLARITY centre and allows individual researchers the opportunity to receive 

maximum feedback and support from their CLARITY Colleagues. 

The XC reviews the progress of each RP using the metrics output as a guide  

 

4. Coordination of CLARITYôs Demonstrator Projects 

At present there are three active Demonstrator Projects, each with a lead coordinating PI: 
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Demonstrator Area 1 - Personalized Health 

Active Projects: 

 Multi Modal Sensing for Sport ï Prof. Noel OôConnor 

 

Demonstrator Area 2 - The Adaptive Environment 

Active Projects: 

 Ambient Assisted living- Prof Gregory OôHare 

 Karbon Footprinting- Prof Barry Smyth 

 

As with the RPs, the coordinator holds report and update meetings with the researchers of the 

demonstrator project and reports back to CLARITY through the PI committee on research issues and 

through the Centre Manger on metric outputs. Individual WIKIs have been set up for each 

Demonstrator project in order to better manage the distribution of relevant documentation, receive 

input from all participants and provide up-to-date information on the status of the work. 

Operational Ramp-Up 

 

 

The primary challenges that faced CLARITY in its first year of operations from a management perspective 

were the identifying and hiring of suitably qualified individuals to fill the key management and 

administration posts and putting in place operating procedures which would allow the efficient and effective 

management of a large, multi-institutional and cross disciplinary research centre. 

By the end of year one, these challenges have been successfully met and CLARITY has established an 

excellent infrastructure of support that will play a key role in the Centre achieving its stated academic and 

commercial return on SFI initial investment. 

Key Ramp Up activities in Year 1 include: 

 All administration / management posts have been successfully filled.  

 Efficient and transparent metric capturing mechanisms have been established and online facilities to 

gather and disseminate metric data internally have been established 

 An E&O officer has been hired and a full programme of E&O activities has been rolled out including 

student placement schemes, a comprehensive web news and information site, a seminar series and 

public outreach activities 

 The Executive Committee, Operations Team, Principle Investigators Committee, E&O Committee, 

the Preliminary IP steering committee and the Oversight Board have been established and are 

operational. The Scientific Advisory Board has been set up and will meet in Q3 2009. 

 The new research facilities in UCD and DCU have been completed are now in full use. 

 All office and administration equipment has been purchased including the purchase and installation 

of Video Conferencing facilities in UCD and DCU that will greatly assist in inter-institutional 

communication. 

 Although the process of drafting the final IP framework has taken longer than originally planned, 

consensus has been reached with the partner companies and the legal documents are being finalised 

and circulated, with sign off due in the first quarter of Year 2 
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Appendix 1 ï CLARITY  Metric Outputs  

 

 

1. Publication Papers 

 Core CSET Non Core CSET PI Only Total 

Journal Papers 29 11 10 50 

Conference Papers 93 17 21 131 

Appendix Page No. p.78 p.90 p.96  

 

2. Other Publications : [Appendix Page No. ï p.98] 

 

 

 

 
 

3. Invited Lectures: 16 [Appendix Page No. ï p.99] 

 

4. PhD Awards: 3 [Appendix Page No. ï p.100] 

 

5. Conferences & Workshops Organised by CLARITY Researchers: 6 [Appendix Page No. ï p.101] 

 

6. Commercial Activity [Appendix Page No. ï p.102] 
Output  No. 

Patents Granted * 2 

Patents Filed* 8 

Disclosures 4 

Licence 2 

Spin Off 1 

 

7. Funding won outside of the core SFI CSET fund [Appendix Page No. ï p.104] 
 

Total Funding July 2008 - June 2009 Amount % of Total  

SFI (Non CSET)  ú190,942  4.8  

Other Irish Funding Agencies (including Host Institutes)  ú3,227,456  80.6 

Non Irish Funding Agencies  ú243,447  6.1 

Industry( See next page for breakdown)  ú340,472  8.5 

 ú4,002,317.00  

 

 

8. Selection of CLARITY  Media Events [Appendix Page No. ï p.107] 

Medium No. 

Book 1 

Book Chapter 9 

Trade Journal 3 

* The initial work leading to these 

metric outputs were initiated in AIC, 

the SFI funded cluster which preceded 

CLARITY 
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All CLARITY  publications are available under open access on the institutional 

repositories 
 

1. PUBLICATION PAPERS  

 

1.1 Peer Reviewed Core CLARITY  CSET Publications 

(One or more authors [ in Bold]  are funded directly from the CEST Core grant) 

 

Journal Papers: 

Kelly, P.; O'Connor, N.E.; Smeaton, A.F. (2008) Robust Pedestrian Detection and Tracking in 

Crowded Scenes. In: Image and Vision Computing Journal, Volume 18, Issue 8, p.1163-1168 

 
Morris, D.; Coyle, S.; Wu, Y.; Lau, K. T.; Wallace, G.; Diamond, D. (2009) Biosensing textile based patch with 

integrated optical detection system for sweat monitoring. In: Sensors and Actuators B 

Byrne, R.; Scarmagnani, S.; Lopez, F.; Radu, A.; Diamond, D. (2009) Delinquent sensors and schizophrenic 

materials: using molecular switches to make materials with multiple personalities. In: Irish Chemical News, 

Volume 21, Issue 38, p.26-28  

Byrne, R.; Scaramagnani, S.; Benito-Lopez, F.; Radu, A.; Diamond, D. (2009) Delinquent Sensors & 

Schizophrenic Materials: Using Molecular Switches to Make Materials with multiple personalities. In: Irish 

Chemical News -Nanotechnology edition 

Barton, J.; Caulfield, B.; Moyna, N. (2009) Inertial Sensing: A Little Bit of CLARITY. In: EICIM News, 

Special Edition on the Sensor Web  

Benito-Lopez, F.; Byrne, R.; Wu, Y.; Nolan, L.; Kim, J.; Lau, K.; Wallace, G.; Diamond, D. (2009) Molecules 

with multiple personalities: how switchable materials could revolutionise chemical sensing. In: Electrochemical 

Society Transactions, Volume 19, Issue 6 

Lau, K.; Guo, W.; Kiernan, B. M.;  Slater, C.; Diamond, D. (2009) Non-linear carbon dioxide determination 

using infrared gas sensors and neural networks with Bayesian regularization. In: Sensors and Actuators B: 

Chemical, Volume 1, Issue 2, p.242-247 

O'Toole, M.; Barron, L.; Shepherd, R.; Paull, B.; Nesterenko, P.; Diamond, D. (2009) Paired emitterïdetector 

diode detection with dual wavelength monitoring for enhanced sensitivity to transition metals in ion 

chromatography with post-column reaction. In: Analyst, Volume 134, Issue 1, p.124-130 

O'Connor, N. E.; Kelly, P.; O'Conaire, C.; Connaghan, D.; Smeaton, A. F.; Caulfield, B.; Diamond, D.; 

Moyna, N. (2009) TennisSense: A Multi-Modal Sensing Platform for Sport. In: EICIM News, Special Edition on 

the Sensor Web 

Smeaton, A. F.; Over, P.; Doherty, A. R. (2009) Video shot boundary detection: seven years of TRECVid 

activity. In: Computer Vision and Image Understanding  

Holz, T.; Dragone, M.; O'Hare, G. M. P. (2009) Where Robots and Virtual Agents Meet: A Survey of Social 

Interaction Across Milgramôs Reality-Virtuality Continuum. In: International Journal of Social Robotics 

Scarmagnani, S.; Walsh, Z.; Slater, C.; Alhashimy, N.; Paull, B.; Macka, M.; Diamond, D. (2008) Polystyrene 

Beads-Based System for Optical Sensing using Spiropyran Photoswitches. In: J. Mater. Chem, Volume 18, p.5063 

ï 5071 
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Ramirez-Garcia, S.; O'Toole, M.; Lalor, J.; Diamond, D.; Wu, Y.; Baeza, M.; Wallace, G. G. (2008) Towards the 

development of a fully integrated polymeric microþuidic platform for environmental analysis. In: Talanta, 

Volume 77, p.463ï467 

Slater, C.; Diamond, D.; Guo, W.; Kiernan, B.; Lau, K. T. (2008) Determination of carbon dioxide gas 

concentration using infrared gas sensors and neural networks with Bayesian regularization. In: Sensors and 

Actuators B  

Kelly, P.; O'Connor, N. E.; Smeaton, A. F. (2008) A framework for evaluating stereo-based pedestrian 

detection techniques. In: IEEE Transactions on Circuits and Systems for Video Technology, Volume 18, Issue 8, 

p.1163-1167  

Slater, C.; McGraw, C.; Diamond, D.; Cleary, J. (2008) An Autonomous Microfluidic Sensor for Phosphate: On-

Site Analysis of Treated Wastewater. In: IEEE Sensors Journal, Volume 8, p.508-515 

Smeaton, A.F.; Wilkins, P.;  Worring, M.; de Rooij, O.; Chua, T.; Luan, H. (2008) Content-based video retrieval: 

three example systems from TRECVid. In: International Journal of Imaging Systems and Technology, Volume 18 

(2-3), p.195-201  

Lee, H.; Smeaton, A. F.; O'Connor, N. E.; Jones, G. J. F.; Blighe, M.; Byrne, D.; Doherty, A. R.; Gurrin, C. 

(2008) Constructing a SenseCam visual diary as a media process, Constructing a SenseCam visual diary as a 

media process. In: Multimedia Systems Journal, Volume 14, Issue 6, p.341-349  

Kiernan, B.M.; Fay, C.; Beirne, S.; Diamond, D. (2008) Development of an autonomous greenhouse gas 

monitoring system. In: Proceedings of World Academy of Science, Engineering and Technology, Volume 34, 

p.153-157  

Shen, C.; O'Hare, G.M.P.; O'Grady, M.J. (2008) Decision Making through Energy-aware and Utility Agents 

within Wireless Sensor Network. In: Artificial Intelligence Review 

O'Hare, G. M. P.; O'Grady, M. J.; Tynan, R.; Muldoon, C.; Kolar, H. R.; Ruzzelli, A. G.; Diamond, D.; 

Sweeney, E. (2008) Embedding intelligent decision making within complex dynamic environments. In: Artif. 

Intell. Rev 

Kiernan, B. M. ; Beirne, S.; Fay, C.; Diamond, D. (2008) Landfill gas monitoring at borehole wells using an 

autonomous environmental monitoring system. In: Proceedings of World Academy of Science, Engineering and 

Technology, Volume 33, p.166-171  

Hautefeuille, M.; O'Flynn, B.; Peters, F.; O'Mahony, C. (2008) Miniaturised Multi-MEMS sensor development. 

In: XXXII International Conference of IMAPS - CPMT IEEE Poland 

Ruzzelli, A. G.; O'Hare, G .M. P; Jurdak, R. (2008) MERLIN: Cross-layer Integration of MAC and Routing for 

Low Duty -Cycle Sensor Networks. In: Elsevier Ad Hoc Networks Journal, Special Issue on Energy efficient 

Design in Wireless Ad Hoc and Sensor Networks, Nov 2008, Volume 6, Issue 8, p.1238-1257 

Coyle, S.; Diamond, D. (2008) Nanosensors, big benefit or big brother. In: Nano Magazine 

Byrne, R.; Diamond, D.; Fraser, K. J.; Izgorodina, E.; MacFarlane, D. R.; Forsyth, M. (2008) Photo- and 

solvatochromic properties of nitrobenzospiropyran in ionic liquids containing the [NTf2](-) anion. In: Physical 

Chemistry, Chemical Physics, Volume 10, Issue 38, p.5919-5924 

O'Toole, M.; Diamond, D.; Barron, L.; Nesterenko, P. N.; Paull, B. (2008) Separation Of Transition Metals On 

A Poly-Iminodiacetic Acid Grafted Polymeric Resin Column With Post-Column Reaction Detection Utilising A 

Paired Emitter-Detector Diode System. In: Journal of Chromatography A 
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Byrne, R.; Diamond, D.; Coleman, S.; Minkovska, S. (2008) Thermal reversion of spirooxazine in ionic liquids 

containing the NTf2 anion. In: Physical Chemistry, Chemical Physics  

Diamond, D.; Coyle, S.; Hayes, J.; Scarmagnani, S. (2008) Wireless Sensor Networks and Chemo/Bio-Sensing. 

In: Chemical Reviews, Volume 108, Issue 2, p. 652-679 

 

Conference Papers: Oral  

Lillis, D.; Collier, R.; Dragone, M.; O'Hare, G. M. P. (2009) An Agent-Based Approach to Component 

Management. In: Eighth International Conference on Autonomous Agents and MultiAgent Systems 

Connaghan, D.; Hughes, S.; May, G.; Kelly, P.; O'Conaire, C.; O'Connor, N. E.; O'Gorman, D.; Smeaton, A. 

F.; Moyna, N. (2009) A Sensing Platform for Physiological and Contextual Feedback to Tennis Athletes. In: 

Body Sensor Networks 2009 

Shen, C.; Pesch, D. (2009) A Heuristic Relay Positioning Algorithm for Heterogeneous Wireless Networks. In: 

IEEE 69th Vehicular Technology Conference, VTC2009, Spring 

OôToole, M.; Diamond, D. (2008) Absorbance Based Light Emitting Diode Optical Sensors and 

Sensing Devices. In: Sensors 2008, USA 

 

Dumont, E.; Merialdo, B.; Essid, S.; Bailer, W.; Byrne, D.; Bredin, H.; OôConnor, N.E.; Jones, G.; 

Haller, M.; Krutz, A.; Sikora, T.; Platrik, T.  

(2008) A Collaborative Approach to Video Summarization. In: SAMT 2008 - 3rd International 

Conference on Semantic and Digital Media Technologies, Dec 2008, Koblenz, Germany 

 
Foley, C.; Wilkins, P.; Smeaton, A. F. (2009) A collaborative video search system. In: CIVR 2009 - ACM 

International Conference on Image and Video Retrieval, 8-10 July 2009, Santorini, Greece 

O'Grady, M.J.; Collier, R.; O'Hare, G.M.P.; Tynan, R.; Muldoon, C. (2009) Ambience & Collaboration 

Embedded Agents in a Human-centered World. In: Proceedings of the 4th International Conference on Software 

and Data Technologies 

Ruzzelli, A. G.; Dragone, M.; Jurdak, R.; Muldoon, C.; Barbirato, A.; O'Hare, G. M. P. (2009) An Extensible 

Dashboard for Sensor Networks Control and Visualisation. In: Proccedings of European Workshop on Sensor 

Networks (EWSN), February 2009, Cork, Ireland 

May, G.; Warrington, G. (2009) A comparison of the aerobic energy demands of two commercially 

available cycle ergometers in trained cyclists. In: ISBS 2009 - 27th International Society of 

Biomechanics in Sports Conference, 17-21 Aug 2009, Limerick, Ireland 

 

Healy, A.; Moran, K.; Dickson, J.; Hurley, C.H. (2009) Analysis of the joint kinematics of the 5 iron 

golf swing. In: ISBS 2009 - 27th International Society of Biomechanics in Sports Conference, 17-21 

Aug 2009, Limerick, Ireland 
 

Tynan, R.; O'Grady, M. J.; O'Hare, G. M. P.; Muldoon, C. (2009) Benchmarking Latency Effects on Mobility 

Tracking in WSN. In: Second International Workshop on Applications of Ad hoc and Sensor Networks (AASNET), 

held at the 23rd IEEE International Conference on Advanced Information Networking and Applications (AINA-09) 
 

McCormack, K.; Fitzgerald, D.; O'Huiginn, B. ; Fitzgerald, O.; Smyth, B.; Caulfield, B. (2009) Comparison of a 

computer game based exercise system with conventional approaches of exercise therapy in rheumatology patients. 

In: British Society of Rheumatology 2009 Meeting 
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Bermingham, A.; Conway, M.; McInerney, L.; O'Hare, N.; Smeaton, A. F. (2009)  Combining social network 

analysis and sentiment analysis to explore the potential for online radicalization. In: ASONAM 2009 - Advances 

in Social Networks Analysis and Mining, 20-22 July 2009, Athens, Greece  

 

Kumpulainen, S.; Järvelin, K.; Serola, S.; Doherty, A. R.; Smeaton, A. F.; Byrne, D.; Jones, G. J. F. (2009) Data 

collection methods for task-based information access in molecular medicine. In: International Workshop on 

Mobilizing Health Information to Support Healthcare-related Knowledge Work, 16 January 2009, Porto, Portugal  

 

Mohamad Ali, N.; Smeaton, A. F.; Lee, H.; Brereton, P. (2009) Developing, deploying and assessing usage of a 

movie archive system among students of film studies. In: HCI International 2009 - 13th International Conference 

on Human-Computer Interaction, 19-24 July 2009, San Diego, CA, USA  

 

Tynan, R.; O'Hare, G. M. P.; O'Grady, M. J.; Muldoon, C. (2009) EDLA Tradeoffs for Wireless Sensor 

Network Target Tracking. In: The Second International Workshop on Specialized Ad Hoc Networks and Systems 

(SAHNS 2009), In Proceedings of The 29th International Conference on Distributed Computing Systems (ICDCS 

2009), Montreal, Quebec, Canada 

  

Smyth, B.; Coyle, M.; Briggs, P.; O'Mahony, M. P. (2009) Google Shared! A Case-Study in Social Search. In: 

UMAP - International Conference on User Modeling and Adaptive Personalization 

  

Ye, J.; Dobson, S. (2009) Human-Behaviour Study within Situation Lattices. In: Proceedings of 2009 IEEE 

International Conference on Systems, Man, and Cybernetics 

  

Dragone, M.; Lillis, D.; Collier, R. W.; O'Hare, G. M. P. (2009) Hybrid Agent & Component-Based 

Management of Backchannels. In: Proceedings of the 4th International Conference on Software and Data 

Technologies (ICSOFT 2009), 26-29 July 2009, Sofia, Bulgaria 

  

Lee, H.; Smeaton, A. F. (2009) Interaction platform-orientated perspective in designing novel applications. In: 

Create 2009 - Creative Inventions and Innovations for Everyday HCI, 1-2 July 2009, London, UK  

  

O'Grady, M. J.; O'Hare, G. M. P.; Dobson, S.; Tynan, R.; Muldoon, C.; Ye, J. (2009) Implicit Interaction: A 

Prerequisite for Practical AmI. In: Proceedings of the International Workshop on Instinctive Computing 

  

Tynan, R.; Schoofs, A.; Muldoon, C.; O'Hare, G. M. P.; O'Conaire, C.; Kelly, P.; O'Connor, N. E. (2009) 

Intelligent Middleware for Adaptive Sensing of Tennis Coaching Sessions. In: 2nd International Workshop on 

Adaptation in Wireless Sensor Networks, In Proceedings of The 7th IEEE/IFIP International Conference on 

Embedded and Ubiquitous Computing (EUC 2009), 29-31 Aug 2009, Vancouver, Canada 

 

Kiernan, B. M.;  Beirne, S.; Fay, C.; Diamond, D. (2009) Measurement of Representative Landfill Gas Migration 

Samples at Landfill Perimeters: A Case Study. In: The Twenty-Fourth International Conference on Solid Waste 

Technology and Management Philadelphia, 15-18 Mar 2009, PA USA 

 

Stevenson, G.; Knox, S.; Dobson, S.; Nixon, P. (2009) Ontonym: A collection of upper ontologies for 

developing pervasive systems. In: Workshop on Context, Information, and Ontologies @ ESWC 2009  

 

Bateman, S.; Muller, M. J.; Freyne, J. (2009) Personalized Retrieval in Social Bookmarking. In: Proceedings of 

the ACM 2009 international conference on Supporting group work, Sanibel Island, Florida, USA 
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Lanagan, J.; Smeaton, A. F. (2009) Query independent measures of annotation and annotator impact. In: ESAIR 

2009: The 2nd Workshop on Exploiting Semantic Annotations for Information Retrieval, 9 Feb 2009, Barcelona, 

Spain  

 

O'Connor, M. F.; Conroy, K.; Roantree, M.; Smeaton, A. F.; Moyna, N. (2009) Querying XML data streams 

from wireless sensor networks: an evaluation of query engines. In: RCIS 2009 - Research Challenges in 

Information Science, 22-24 April 2009, Fes, Morocco  

 

Healy, G.; Smeaton, A. F. (2009) Spatially augmented audio delivery: applications of spatial sound awareness in 

sensor-equipped indoor environments. In: ISA 2009: First International Workshop on Indoor Spatial Awareness, 

18 May 2009, Taipei, Taiwan 

 

O'Conaire, C.; Blighe, M.; O'Connor, N. E. (2009) SenseCam image localisation using hierarchical SURF trees. 

In: MMM 2009 - 15th International Multimedia Modeling Conference, 7-9 January 2009, Sophia-Antipolis, 

France  

 

Dragone, M.; O'Hare, G. M. P.; Collier, R. (2009) SoSAA: A Framework for Integrating Components & 

Agents. In: 24th Annual ACM Symposium on Applied Computing 

  

Foley, C.; Smeaton, A. F. (2009) Synchronous collaborative information retrieval: techniques and evaluation. In: 

ECIR 2009 - 31st European Conference on Information Retrieval, 6-9 April 2009, Toulouse, France  

  

O'Conaire, C.; Kelly, P.; Connaghan, D.; O'Connor, N. E. (2009) TennisSense: a platform for extracting 

semantic information from multi-camera tennis data. In: DSP 2009 - 16th International Conference on Digital 

Signal Processing, 5-7 July 2009, Santorini, Greece  

  

Coyle, S.; Morris, D.; Lau, K.; Diamond, D.; Taccini, N.; Constanzo, D.; Salvo, P.; Di Francesco, F.; Trivella, M. 

G.; Porchet, J. A.; Luprano, J. (2009) Textile sensors to measure sweat pH and sweat-rate during exercise. In: 

Pervasive Health 2009, 1-3 April 2009, London, UK  

 

Coyle, S.; Morris, D.; Lau, K.; Moyna, N.; Diamond, D. (2009) Textile-based wearable sensors for assisting 

sports performance. In: BSN 2009 - Body sensor networks, 3-5 June 2009, Berkeley, CA, USA 

  

O'Huiginn, B.;  Coughlan, G.; Fitzgerald, D.; Caulfield, B.; Smyth, B. (2009) Therapeutic Exergaming. In: Body 

Sensor Networks 

  

Ye, J.; Coyle, L.; Dobson, S.; Nixon, P. (2009) Using Situation Lattices in Sensor Analysis. In: Proceedings of 

the 7th IEEE International Conference on Pervasive Computing and Communications (Percom 2009), Mar 2009 

  

Wilkins, P.;  Troncy, R.; Halvey, M.; Byrne, D.; Amin, A.; Punitha, P.; Smeaton, A. F.; Villa, R. (2009) User 

variance and its impact on video retrieval benchmarking. In: CIVR 2009 - ACM International Conference on 

Image and Video Retrieval, 8-10 July 2009, Santorini, Greece  

 

Hayes, J.; O'Connor, E.; Cleary, J.; Kolar, H.; McCarthy, R.; Tynan, R.; O'Hare, G. M. P.; Smeaton, A. F; 

O'Connor, N. E.; Diamond, D. (2009) Views From The Coalface: Chemo-sensors, Sensor Setworks and The 

Semantic Web. In: 1st International Workshop on the Semantic Sensor Web (SemSensWeb 2009), June 2009, 

Heraklion, Crete, Greece  
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Rafter, R.; O'Mahony, M. P.; Hurley, N. J.; Smyth, B. (2009) What Have the Neighbours Ever Done for us? A 

Collaborative Filtering Perspective. In: First International Conference on User Modeling, Adaptation and 

Personalization (UMAP 09), 22-26 June 2009 

  

Dragone, M.; Lillis, D.; Muldoon, C.; Tynan, R.; Collier, R. W.; O'Hare, G. M. P. (2008) Dublin Bogtrotters: 

Agent Herders, Post Proceedings of the Sixth International Workshop on Programming Multi-Agent Systems. In: 

ProMAS, 2008, Lecture Notes in Computer Science 

  

Gurrin, C.; Byrne, D.; O'Connor, N. E.; Jones, G. J. F.; Smeaton, A. F. (2008) Architecture and challenges of 

maintaining a large-scale, context-aware human digital memory. In: VIE 2008 - The 5th IET Visual Information 

Engineering 2008 Conference, 29July-1Aug 2008, Xi An, China  

 

Muldoon, C.; O'Hare, G. M. P.; O'Grady, M. J; Tynan, R. (2008) Agent Migration and Communication in 

WSNs. In: 1st International Workshop on Sensor Networks and Ambient Intelligence, 1-4 Dec 2008, Dunedin, 

New Zealand 

  

Greene, D.; Freyne, J.; Smyth, B.; Cunningham, P. (2008) An analysis of research themes in the CBR 

conference literature. In: Advances in case-based reasoning: 9th European Conference on Case-Based Reasoning 

(ECCBR 2008), 1-4 Sep, 2008, Trier, Germany  
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2008 - 8th IASTED International Conference on Visualization, Imaging, and Image Processing, 1-3 Sep 2008, Palma 

De Mallorca, Spain  

 

Blighe, M.; O'Connor, N. E. (2008) MyPlaces: detecting important settings in a visual diary. In: CIVR 2008 - ACM 

International Conference on Image and Video Retrieval, 07-09 July 2008, Niagara Falls, Canada  
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Hautefeuille, M.; O'Mahony, C.; O'Flynn, B.; Peters, F. (2008) MEMS Environmental Sensors. In: Proc. XXXII Int. 

Microelectronics and Packaging Poland Conf 

  

Schoen, B.; O'Hare, G. M. P. (2008) Navigational Support Methodologies for 3D Desktop Virtual Worlds. In: CASA 

2008 - In Proceedings of 21st Annual Conference on Computer Animation and Social Agents, 1-3 Sep 2008, Seoul, 

Korea 

  

Over, P.; Smeaton, A. F.; Awad, G. M. (2008) The TRECVid 2008 BBC rushes summarization evaluation. In: TVS 

2008 - TRECVID BBC Rushes Summarization Workshop, 27Oct-1Nov 2008, Vancouver, BC, Canada  

 

Over, P.; Awad, G. M.; Rose, T.; Fiscus, J.; Kraaij, W.; Smeaton, A. F. (2008) TRECVID 2008 - goals, tasks, data, 

evaluation mechanisms and metrics. In: TRECVid 2008, 17-18 Nov 2008, Gaithersburg, Maryland, USA  
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2. OTHER PUBLICATIONS  

Book:  

Huet, B.; Smeaton, A. F.; Mayer-Patel, K.; Avrithis, Y. (2009) Advances in multimedia modeling: proceedings of the 

15th international multimedia modeling conference, MMM 2009, Sophia-Antipolis, France 

 

Book Chapter: 

Smeaton, A. F.; Over, P.; Kraaij, W. (2009) High-level feature detection from video in TRECVid: a 5-year 

retrospective of achievements. In: Divakaran, Ajay, (ed.) Multimedia Content Analysis: Theory and Applications, 

Norwell, MA 02061, USA 

 

Shen, C.; O'Flynn, B.;  Popovici, E.M; Pesch, D. (2009) HWN Framework toward 4G Wireless Networks. In: Fourth 

Generation (4G) Wireless 

Networks: Applications and Innovations 

 
OôConnor, N.E.; Sadlier, D.A.; Lehane, B.; Salway, A.; Nemrava, J.; Buitelaar, P. (2009) Content Structuring and 

Concept Detection for Rxtracting Semantics. In: The Multimedia Semantics Handbook 

 
O'Hare, G.M.P.; Shen, J.M.; O'Grady, M.J. (2009) Information Fusion in Mobile Contexts. In: (Eds. A. Hakensson, 

R.Hartung & N.T.Nguyen) Multi-Agent System Technology for Internet and Enterprise Systems 

 
Holtz, T.; O'Hare, G.M.P.; Dragone, M.; O'Grady, M.J. (2009) Delivering Personalised Robotics, Agent-Based 

Ubiquitous Computing. In: Ambient and Pervasive Intelligence (Eds. E. Mangina, J. Carbo & J.M. Molina) Atlantis 

Press, 2009 

 

Collier, R.W.; OôHare, G. M. P. (2009) Modeling and Programming with Commitment Rules in Agent Factory. In: 

Handbook of Research on Emerging Rule-Based Languages and Technologies: Open Solutions and Approaches, 

p.393-421 

  

Muldoon, C.; O'Hare, G. M. P.; Collier, R. W.; O'Grady, M. J. (2009) Towards Pervasive Intelligence: Reflections 

on the Evolution of the Agent Factory Framework. In: Multi-Agent Programming: Languages, Platforms and 

Applications, p.187-210 

 

Foley, C.; Smeaton, A. F.; Jones, G. J. F. (2008) Combining relevance information in a synchronous collaborative 

information retrieval environment. In: Collaborative and Social Information Retrieval and Access: Techniques for 

Improved User Modeling  

 

Briggs, P.; Smyth, B. (2008) Provenance, Trust and Sharing in Peer-to-Peer Case-Based Web Search. In: Lecture 

Notes in Computer Science, Volume 5239, Berlin, Germany, p.89-103 

 

Trade Journal:  

Radu, T.; Fay, C.; Lau, K.; Diamond, D. (2009) Detecting hazardous gases in emergency disaster scenarios using 

wearable sensors. In: ERCIM News, Issue 76, p.52-53 

  

Smyth, B. (2009) The Sensor Web: Bringing Information to Life. In: ERCIM News, Volume 76 

  

Doherty, A. R.; Smeaton, A. F. (2009) Utilising wearable sensor technology to provide effective memory cues. In: 

ERCIM News, Issue 76, p.48-49  
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3. INVITED LECTURES  

 

Vázquez, M.; Benito-López, F.; Diamond, D. (2009) Application of Electrophoresis Microchips with Contactless 

Conductivity Detection to the Analysis of Biopharma Raw Materials. In: ICTBSB 2009 - International Conference on 

Trends in Bioanalytical Sciences and Biosensors 2009, 26-27 Jan 2009, Dublin, Ireland  
  

Smeaton, A. F. (2009) Content based access to digital libraries. In: HSIS 2009 - The second Annual Humanities 

Serving Irish Society (HSIS) Conference, 5-6 Feb, 2009, Royal Irish Academy, Dublin  

 

Diamond, D. (2009) Materials with switchable characteristics: the key to innovation and creativity in future fabrics. 

In: Invited lecture, Smart Fabrics 2009, 10-12 Mar 2009, Rome, Italy 

 
Diamond, D. (2009) Molecular Switches and Stimuli-Responsive Materials:  

The Key to Next Generation Autonomous Sensing Platforms for Long-Term Environmental Chemo/Bio-Monitoring. 

In: Invited seminar given to researchers at the Great Lakes Water Institute, University of Wisconsin, 

23 January 2009, Milwaukee 
 

Smeaton, A. F. (2009) Collaborative searching: social searching, together. In: Proceedings of CORIA 2009, 5-7 May, 

2009, Presquôile de Giens, Var, Toulon, France  

 

Kiernan, B. M.  (2009) Development of environmental technologies. In: Women in Engineering, 9 March 2009, 

Engineers Ireland, 22 Clyde Road, Ballsbridge, Dublin,  

  

Anastasova, S.; Radu, A.; Slater, C.; Bobacka, J.; Lewenstam, A.; Diamond, D. (2009) Development of an 

Autonomous Sensing Device - detector based on miniature, solid-state ion-selective sensors. In: 215th ECS Meeting, 

Electrochemical Society Meeting 2009, San Francisco, CA, USA 

  

Shakalisava, Y.; Diamond, D. (2009) Early warning of microbiological contamination of water. In: Biodetection 

Technologies 2009, 25-26 June 2009, Baltimore, USA 

 

Radu, A.; Anastasova, S.; Bobacka, J.; Lewenstam, A.; Paczosa-Bator, B.; Danielewski, M.; Diamond, D.  (2009) 
Electrochemical impedance spectroscopy as a tool for probing the functionality of ion-selective membranes.  In: 215th 

ECS Meeting, Electrochemical Society Meeting 2009, 

24-29 May 2009, San Francisco, CA, USA 

 

Radu, A.; Kavanagh, A.; Scarmagnani, S.; Byrne, R.; Alhashimi, N.; Slater, C.; Diamond, D. (2009) Light-

modulated ion binding: towards calibrationless sensors. In: PITTCON 2009 - 60th Pittsburg Conference on Analytical 

Chemistry and Applied Spectroscopy, 8-13 March 2009, Chicago, USA  

  

Smeaton, A. F. (2009) Managing a life of lifelogged SenseCam images. In: LifeMemories workshop: Active Digital 

Memories of Collective Life, 12 May 2009, Chilworth Manor, Southampton, UK  

  

Radu, A.; Anastasova, S.; Diamond, D. (2009) Probing the functionality of ion-selective membranes using 

electrochemical impedance spectroscopy: towards 'calibrationless' sensors. In: PITTCON 2009 - 60th Pittsburg 

Conference on Analytical Chemistry and Applied Spectroscopy, 8-13 March 2009, Chicago, USA  

 

Smeaton, A. F. (2009) So what can we actually do with content-based video retrieval?. In: The Second Google 

EMEA Faculty Summit, 10-12 Feb 2009, Zurich, Switzerland  
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Benito-Lopez, F.; Scarmagnani, S.; Walsh, Z.; Paull, B.; Macka, M.; Diamond, D. (2009) Spiropyran modified 

PDMS micro-fluidic chip device for photonically controlled sensor array detection of metal ions. In: ICTBSB-2009 - 

International Conference on Trends in Bioanalytical Sciences and Biosensors, 26-28 Jan 2009, Dublin, Ireland 

  

Smeaton, A. F. (2009) Video-4-Video: using video for searching, classifying and summarising video. In: IWV 2009 - 

International Workshop on Video, 25-27 May 2009, Barcelona, Spain  

  

Smeaton, A.F. (2009) Video, semantics and the sensor web. In: ESWC 2009 - 6th Annual European Semantic Web 

Conference, 31May-04Jun2009, Heraklion, Crete, Greece  
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4. PhD AWARDS 

 

 

PhD/ 

Master 

Name of 

Graduate 

Supervisor's 

name 
Thesis title 

Date of 

viva 

     

PhD Peter Briggs Barry Smyth 
User Modelling in 

Collaborative Web Search 
April 25 

2009 

PhD Michael Blighe Noel O'Connor 

ORGANISING AND 

STRUCTURING A VISUAL 

DIARY USING  

VISUAL INTEREST POINT 
DETECTORS 

Jan-09 

PHD Aiden Doherty Alan Smeaton 

Providing Effective Memory 

Retrieval Cues through 

Automatic Structuring and 
Augmentation of a Lifelog of 

Images 

19.12.2008 

 

 

Please note that all PhD projects listed here were initiated within the SFI SRC research group óAdaptive 

Information Clusterô which was the precursor to CLARITY . 
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5. CONFERENCES & WORKSHOPS ORGANISED BY CLARITY  RESEARCHERS 

Conference / Workshop Title ACM TRECVID BBC Rushes Summarisation Workshop (TVS) 

Start & End Dates 31 October, 2008 

Name of Organising Member Alan Smeaton 

Role of Organising Member Organiser, co-chair 

Location ACM Multimedia Conference, Vancouver, BC Canada 

  

Conference / Workshop Title TRECVID Workshop 

Start & End Dates 17-18 November, 2008 

Name of Organising Member Alan Smeaton 

Role of Organising Member Co-chair, organiser 

Location National Institute of Standards and Technology, Gaithersburg, Md., USA 

  

Conference / Workshop Title REDICT meeting 

Start & End Dates 29-30 October, 2008 

Name of Organising Member Alan Smeaton 

Role of Organising Member Organiser, host 

Location NDRC, Dublin 

  

Conference / Workshop Title 

3rd International Conference on Semantic and Digital Media Technologies (SAMT 

2008) 

Start & End Dates 03-05 December, 2008 

Name of Organising Member Noel O'Connor 

Role of Organising Member Organisation of Demo session for EU K-Space project technologies  

Location Koblenz University, Germany 

  

Conference / Workshop Title Summer School on Multimedia Semantics( SSMS 2008) 

Start & End Dates 01-05 September ,2008 

Name of Organising Member Noel O'Connor 

Role of Organising Member Member of Organising Committee -- Scientific Programme 

Location Crete, Greece 

  

Conference / Workshop Title ACM Conference on Multimedia Modeling, MMM 

Start & End Dates 7-9 January, 2009 

Name of Organising Member Alan Smeaton,  

Role of Organising Member Program Committee co-chair 

Location Sophia Antipolis, France 
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6. COMMERCIAL OUTPUT  

 

1. Granted Patents 

Submission Title Inventor  

PatentType Country Filing Date Priority 

Date 

Patent App 

No. 

Grant 

No. 

Grant 

Date 

Data Processing System 

and Method (Diversity) 
Barry 

Smyth 

Nationalisation China 30/01/2004 30/07/2001 02815097.X ZL02815

097.X 

10/12/20

08 

Data Processing System 

and Method (Diversity) 
Barry 

Smyth 

Nationalisation U.S.A. 29/01/2004 30/07/2001 10/485156 7,188,10

1 

06/03/20

07 

 

  Submission Title Inventor(s) NOTES 

2. Patents Filed 

1 
HeyStaks: Web search, shared 

Barry Smyth 

Maurice Coyle 

Peter Briggs 
 

Priority - Ireland 

2 
HeyStaks: Web search, shared 

Barry Smyth 

Maurice Coyle 

Peter Briggs 
 

Priority - USA 

3 

Posture vest ï Brian Caulfield & Barry 

Smyth are currently at PCT stage with a 

patent application for a novel posture 

sensing vest and are actively seeking 

licensing opportunities through NOVA 

UCD. 

Brian Caulfield & 

Barry Smyth CLARITY 

4 

ñMethod and System for Locating Dataò  / 

US Patent Application No. 12/213,381 / 

Filed 18 June 2008,  DCU Ref.: 2008/10-

PFUS  

Colum Foley, Alan 

F. Smeaton, Gareth 

Jones  

SFI Adaptive Information Cluster 

(03/IN.3/1361) & IRCSET 

5 

"Flow analysis apparatus and method" / 

PCT Patent Application filed Feb. 5th, 2008 

(claiming priority from US Provisional 

Appl'n No.60/899,59). DCU Ref.: 2007/01-

PCT 

Dermot Diamond, 

Shirley Coyle, Kim 

Lau, Gordon 

Wallace & Yanhze 

Wu 

SFI Adaptive Information Cluster 

(03/IN.3/1361) & BioTex EU FP6  

6 

"pH Sensor Device Based on Ionogel 

Polymers"; GB Priority Founding Applôn 

No. 0904627.7  filed 18-03-2009. DCU 

Ref.: 2008/22-PFGB 

Dermot Diamond, 

Robert Byrne & 

Fernando Benito 

Lopez 

SFI Adaptive Information Cluster 

(03/IN.3/1361) & IRCSET 

7 

"Photo Switchable Surfaces with Controlled 

Physico-Chemical Properties". Only 

nationalised in the US, US Patent 

Application No. 12/065,667. DCU Ref. 

2005/03-PCT-US 

Dermot Diamond, 

Shannon Stitzel & 

Robert Byrne 

SFI Adaptive Information Cluster 

(03/IN.3/1361)DCU: 

8 

Mitsubishi Electric Corporation and Dublin 

City University, "Chemochromic Sensor 

and Method for Sensing a Chemochromic 

Reagent and Test Material". Dermot Diamond 

MERL, Chinese Patent Application No. 

03801569.2, 
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  Submission Title Inventor(s) 

3. Disclosures 

1 

Apparatus and method to effectively 

stimulate the pelvic floor musculature - 

13.10.2008 -  Brian Caulfield 

2 

"A Synchronised Collaborative Searching 

Environment with Collaborative Relevance 

Feedback" Invention Disclosure 2008, 

 Colum Foley, Alan 

Smeaton and 

Gareth Jones 

3 

HeyStaks: Web search, shared - 19.05.2008 

-  Barry Smyth 

4 

Novel disposable goniometer for 

measurement of relative angular motion of 

body segments 

Brian Caulfield,  

Sonja Hermann, 

Michael Gilchrist 

  

4. Licences 

  Licence Agreement Partners/Licensor Brief Description of licence agreement   

1 

Licencing agreement with EpiSensor for the 

phosphate analyser as part of the EI IP 

project 

Worldwide, exclusive licence for restricted technology application 

2 

I-SPY technology licensed to 

ChangingWorlds (EI Project) Worldwide, exclusive license for mobile/web search markets. 

  

5. Spin Offs 

1 

Name of Spin Off HeyStaks Technologies Ltd 

Year Founded 2008 

Name Board Members / Share Holders Barry Smyth, Maurice Coyle, Peter Briggs, UCD 

Brief Description HeyStaks is a Web2.0 start-up that brings a new type of search engine 

technology to the market. The HeyStaks search utility is designed to 

harness the experiences of searchers to improve the search performance 

of mainstream search engines. 
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7. GRANTS 

Awarding 

Institution  Grant title  Funding prog 

CLARITY  CSET 

Applicants  

Dublin City 
University Interaction Design and Visualisation 

Research Fellowship 
Program 

Hyowon Lee  
Alan Smeaton 

Dublin City 

University . 

International Visitors 

Program Alan Smeaton 

Enterprise Ireland Wireless Autonomous Nutrient Detector  Dermot Diamond 

Enterprise Ireland WireLite Sensors - Innovation Partnership  Brendan O'Flynn 

Enterprise Ireland Magnetics on Silicon for Power Supply on Chip Commercialisation Plus  Cian OôMathuna 

Enterprise Ireland Antenna Balancing Proof of Concept Brendan O'Flynn 

Enterprise Ireland FP7 Strategy Support  Dermot Diamond 

Enterprise Ireland Development of a Novel Multifunctional Nano-Platform Proof of Concept Emer Lahiff 

Enterprise Ireland 

Autonomous Phosphate Analyser for Water Quality 

Monitoring Innovation Partnership Dermot Diamond 

Enterprise Ireland  Visualising Sentiment Analysis of Online Information Innovation Partnership 

Alan Smeaton, Cathal 

Gurrin 

Environmental 
Protection Agency 

(EPA) 

WAIST- Waste Augmentation and Integrated Shipment 
Tracking  

 O'Hare, Gregory  

EPA DEPLOY STRIVE Brendan O'Flynn 

European Office For 

Aeronautical R&D 

Vehicle Tracking via Adaptive Weighting of Visual 

Features . 

Noel OôConnor, Alan 

Smeaton 

ESA EMS-EX Training in a Microgravity Environment  Caulfield, Brian  

European Space 

Agency - Advanced 

Concepts Team 

Curiosity Cloning ï Neural Modelling for Image Analysis - 

ESTEC/Contract No. 21948 

Invitation to Tender: AO/1-

5805/08/NL/CB ESA  

Alan Smeaton, Peter 

Wilkins, Graham Healy, 

Aiden Doherty 

European Union FP7 

REDICT - Regional Economic Development by ICT/New 

media clusters Regions of Knowledge Alan Smeaton 

IRCSET 

Synthesis of new hybrid materials platforms based on 

integration of carbon nanotubes (CNTs) and conducting 
polymers  

Postgraduate Scholarship 

Scheme 

Dermot Diamond   
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IRCSET 

Collaborative Robotics Postgraduate Scholarship 

Scheme 

O'Hare, Gregory  

IRCSET 

Enabling Autonomic Sensor Behaviour Postgraduate Scholarship 

Scheme 

O'Hare, Gregory  

IRCSET 'Wearable Diagnostic Systems for Assisted Living' 

Postgraduate Scholarship 

Scheme 
Brendan O'Flynn, Alan 

Mathewson -  

IRCSET 

Content Management for User Generated Videos  Postdoc fellowship 

(Enterprise Partnership 
Scheme)  

O'Connor, Noel E 

IRCSET 

Semantics of Pervasive Systems Postgraduate Scholarship 
Scheme 

Nixon, Patrick  

IRCSET The Use and Acceptance of LifeLogging Technologies for 

Older Memory Impaired User 

Postgraduate Scholarship 

Scheme 

O'Connor, Noel E 

IRCSET Event Detection in Audio-visual Sensor Networks,  Enterprise Partnership 

Postgraduate Scholarship 

Scheme 

O'Connor, Noel E 

Marine Institute Beaufort Marine Research Award - National Co-ordinator 
for Advanced Marine Technology 

 Dermot Diamond 

NDRC 

Freegaming  National Digital Research 

Centre (NDRC) 

O'Hare, Gregory 

O'Connor, Noel E 

    

Science Foundation 

Ireland 

Design and fabrication of sensor augmented wireless mote 

for distributed sensing of deformation and temperature SFI  NAP187 Brendan O'Flynn 

Science Foundation 
Ireland Energy-aware Intelligent Wireless Sensor Networks SFI  NAP217 

Brendan O'Flynn, 

Richard Tynan, Michael 

OôGrady, Gregory 
OôHare 

Science Foundation 

Ireland Spatially Augmented Audio Presentation SFI  NAP210 

Brendan O'Flynn, Alan 

F. Smeaton and Graham 

Healy 
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Science Foundation 
Ireland 

Polymer-based ion-selective electrodes in wireless sensing 
networks for water quality monitoring SFI  NAP211 

Brendan O'Flynn, Dr. 

Aleksandar Radu/Prof. 
Dermot Diamond 

Science Foundation 

Ireland 

Estimating Tennis Player Motion via Inertial and Visual 

Sensing  SFI  NAP209 

Brendan O'Flynn, Dr. 

Ciarán Ó Conaire 

Science Foundation 

Ireland 

Smart System for Monitoring Concrete Curing & Structural 

Health SFI  NAP183 Brendan O'Flynn 

Science Foundation 
Ireland 

Photo-, Electro-, Iono-, and Halochromism in Spirocyclic 
Polythiophenes STTF Robert Byrne 

UCD HeyStaks Interaction Design 

Seed Funding: 

Commercialisation Barry Smyth 

 

CLARITY - non CSET University College Dublin 

(UCD) 

Smyth, Barry  

   Grants Total 

Company Amount Notes   

IBM - resources for 1 person at 170,000 a year   ú85,000 Payments for 2 quarters made 

IBM Hardware / Software access , 50,000 over 2 years ú12,500 Payments for 2 quarters made 

Changing Worlds  2 persons at 80K/person/year + 80K 

materials ú160,000 Payments for 2 quarters made 

Foster miller 12 vests at 2371 per vest ú32,772 One off contribution 

Disney Funding ï PhD Students ú56,000 Payments for 2 quarters made 

EpiSensor ï Reduced Cost Sensors ú2,200 One off contribution 

Bell Labs ú2,000 One off contribution 

ArrowHead ï Direct Collaboration Funding ú30,000 One off contribution 

Industry Total  ú380,472   
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8. MEDIA  

Selection of CLARITY  Media Events ï For a full list of over 65 news articles please refer to: www.clarity -centre.org/news 

 

Media format Reference Brief details Copy of media available 

Institutional 

magazine 

UCD today June 
2008 

CLARITY centre profiled hard copy of article on file 

Institutional 

magazine 

UCD today 
September 2008 

CLARITY research spin-off company 
HeyStaks profiled 

hard copy of article on file 

Institutional 

magazine 

UCD today 
September 2008 

 UCD CLARITY researchers personalize 
YouTube 

hard copy of article on file 

Institutional 

newsletter 

DCU Science and 
Health Newsletter 
Spring 2008 

CLARITY research on e-textiles profiled hard copy of article on file 

Institutional 

newsletter 

SFI newsletter 

winter 2008 

Describes the CSET CLARITY hard copies of journal on file 

Institutional 

report  

UCD Presidents 

report Sept 07-Aug 
08 

Profile of CLARITY hard copy of article on file 

Institutional 

websites, 

newspapers 

DCU/UCD/SFI 
news, Irish Daily 
Star, Irish Daily 
Mail, Irish Times, 
Irish ndependent-
16th /17th April 08 

Coverage of the announcement of 
CLARITY. Minister Micheál Martin 
announced the establishment of 
CLARITY a new Science Foundation 
Ireland Centre for Science, Engineering 
and Technology (CSET) on 15 April 208.  

http://www.ucd.ie/news/2008/04APR08/15040
8_CLARITY.html,     
http://www.dcu.ie/news/2008/apr/s0408g.shtml,   
http://www.sfi.ie/content/content.asp?section_i
d=753&language_id=1&publication_id=1749, 
Hard copies of newspaper articles on file 

Journal ERCIM News 
January 2009 

Special Edition based on the Sensor Web. 
8 articles from CLARITY PIs and 
collaborators 

hard copies of journal  and electronic copies of 
articles on file 

Magazine Business and 
Finance, 19th 
August 2008 

CLARITY research spin-off company 
HeyStaks profiled 

hard copy of article on file 

Magazine Technology Ireland 
January 09 

CLARITY working with European Space 
Agency 

Hard copies of journal on file 

Newspaper Irish Times 
Innovation 
magazine  12th 
May 2008 

CLARITY research profiled in the Irish 
Times Business magazine 

hard copy of article on file 

Newspaper Irish Independent 
27th May 2008 

Fourth years undergraduates associated 
with CLARITY research pictured with 
the Taoiseach, Mr Bertie Ahern 

hard copy of article on file 

Newspaper Irish Times, 17th 
July 2008 

CLARITY research with Tennis Ireland 
profiled 

hard copy of article on file 

Newspaper Irish Times 
Innovation 
magazine 1st 

December 2008 

"Sensing a change"-CLARITY 
researchers Professor Alan Smeaton and 
Professor Noel O'Connor featured with 

their research with Tennis Ireland 

hard copy of article on file 

Newspaper Irish Times, 2nd 
February 2009 

Profile of Professor Barry Smyth- "This 
time it's Personal" 

hard copies of article on file 

Newspaper Irish Independent, 
12 February 2009 

ReDict report authored by Professor Alan 
Smeaton and Gordon McConnell 

discussed in regards to digital media 

hard copies of article on file 

Newspaper Irish Times, 5th 
June 2009 

Six teams of Entrepreneurs do battle in 
UCD competition 

hard copies of article on file 

Newspaper Irish Times, 11th 
June 2009, Science 
Today page 

New Skin to Save our fire-fighters- Dr 
Tanja Radu research featured 

hard copies of article on file; article available at 
http://www.irishtimes.com/newspaper/scienceto
day/2009/0611/1224248596596.html 

TV CLARITY research 
on BBC 2 
Programme "James 

May's Big Ideas" 
5th October 2008 

CLARITY research on SenseCam 
featured in a BBC TV programme ñJames 
Mayôs Big Ideasò aired on BBC2 on the 

5th October 2008. Professor Alan 
Smeaton was featured on this programme. 

http://www.geekpedia.com/Video255_SenseCa
m-James-May-BBC-Big-Ideas.html 

TV CLARITY research 
on RTE 
programme 

CLARITY director Professor Barry 
Smyth featured on the Investigators on 
RTE 1 on 6th November 

www.rte.ie/tv/theinvestigators/s2prog1.html 

http://www.ucd.ie/news/2008/04APR08/150408_clarity.html
http://www.ucd.ie/news/2008/04APR08/150408_clarity.html
http://www.ucd.ie/news/2008/04APR08/150408_clarity.html
http://www.ucd.ie/news/2008/04APR08/150408_clarity.html
http://www.ucd.ie/news/2008/04APR08/150408_clarity.html
http://www.ucd.ie/news/2008/04APR08/150408_clarity.html
http://www.geekpedia.com/Video255_SenseCam-James-May-BBC-Big-Ideas.html
http://www.geekpedia.com/Video255_SenseCam-James-May-BBC-Big-Ideas.html
http://www.rte.ie/tv/theinvestigators/s2prog1.html
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Appendix 2 ïPersonnel Details 

 

Post Graduate Students 

 

  First Name Last Name Institute  Gender Nationality RP 

Funded in part or in whole by Core CSET Grant 

1 Adam Bermingham DCU M Irish  5 

2 Daragh Byrne DCU M Irish  5 

3 Tiziana  Campana UCD F Italian  3 

4 Adrian  Clear UCD M Irish  3 

5 Damien Connaghan DCU M Irish  4 

6 Kenneth Conroy DCU M Irish  5 

7 Luke   Conroy UCD M Irish  3 

8 Declan Delaney UCD M Irish  3 

9 Mark  Gaffney TNI  M Irish  2 

10 Graham Healy DCU M Irish  5 

11 Thomas  Holz UCD M German 3 

12 Sarah Hughes DCU F Irish  1,2 

13 Jogile Kuklyte  DCU F Lithuanian  4 

14 James  Lanagan DCU M Irish  5 

15 Gregory  May DCU M Irish  1,2 

16 Kevin Mc Guinness DCU M Irish  4 

17 Olga  Murdoch  UCD F Irish  3 

18 Brendan  O'Huiginn  UCD M Irish  6 

19 Dylan Orpen DCU M Irish  1,2 

20 Matthew Patterson UCD M Canadian 3 

21 Owen   Phelan UCD M Irish  6 

22 Zhengwei Qiu DCU M Chinese 5 

23 Finbarr  Quinlan TNI  M Irish  2 

24 Rachael  Rafter UCD F Irish  6 

25 Milan  Redvic DCU M Serbian 4 

26 Yasser Salem UCD M Irish  6 

27 Anthony Schoofs UCD M French 3 

28 Conor Slater DCU M Irish  1,2 

29 Graeme Stevenson UCD M Irish  3 

30 Jennifer  Treanor UCD F Irish  3 

31 Peng  Wang DCU M Chinese 5 

32 Peter Wilkins  DCU M Irish  5 

33 Michele Zanoni DCU M Italian  1,2 

Funded by Grants leveraged from Core CSET Funds 

1 Abey  Campbell UCD M Irish 3 

2 Ning  Cao UCD M Chinese 3 

3 Yang (Jason) Cheng UCD M Chinese 3 

4 Larisa Elena Florea DCU F Romanian 1,2 

5 Cormac Fay DCU M Irish 1,2 

6 Levent  Gorgu UCD M Cypriot 3 

7 Claudia  Grigone UCD F Romanian 3 

8 Sean  Harte TNI M Irish 2 

9 Andrew Kavanagh DCU M Irish 1,2 

10 Stephen  Keegan UCD M Irish 3 

11 David  Lillis  UCD M Irish 3 

12 Brian  McCarthy TNI M Irish 2 

13 Edel O'Conner DCU F Irish 5 

14 XuYuan Peng DCU M Chinese 1,2 

15 Donnacha Phelan UCD M Irish 3 

16 John  Stafford UCD M Irish 3 
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Post Doctoral Researchers 

 

  
First 

Name 
Last Name Institution  Gender Nationality RP 

Funded in part or in whole by Core CSET Grant 

1 Michael Bennett UCD M Irish  6 

2 Robert Byrne DCU M Irish  1,2 

3 Niamh Caprani DCU F Irish  4, 5 

4 Saman Cooray DCU M Sri Lankan 4 

5 Maurice  Coyle UCD M Irish  6 

6 Shirley Coyle DCU F Irish  1,2 

7 Aidan Doherty DCU M Irish  5 

8 Mauro  Dragone UCD M Italian  3 

9 Colum Foley DCU M Irish  5 

10 Philip  Kelly DCU M Irish  4 

11 Breda Kiernan DCU F Irish  1,2 

12 Emer Lahiff  DCU F Irish  1,2 

13 Hyowan Lee DCU M Korean 5 

14 Kevin  McCarthy  UCD M Irish  6 

15 Ciaran O'Conaire DCU M Irish  4 

16 Michael P  O'Mahony UCD M Irish  6 

17 Martina  O'Toole DCU F Irish  1,2 

18 Antonio  Ruzzelli UCD M Italian  2,3 

19 Chong  Shen TNI M Chinese 2 

20 Richard  Tynan UCD M Irish  2,3 

21 Michael Walsh TNI M Irish  2 

22 Juan Ye UCD F Chinese 3 

Funded by Grants leveraged from Core CSET Funds 

 23 Salzitsa Anastasova DCU F Bulgarian 1,2 

 24 Stephen Beirne DCU M Irish 1,2 

 25 Fiona Blighe DCU F Irish 1,2 

 26 Peter  Briggs UCD M Irish 6 

 27 John Cleary DCU M Irish 1,2 

 28 Lorcan  Coyle UCD M Irish 3 

 29 Michael Davy DCU M Irish 5 

 30 Paul Ferguson DCU M Irish 5 

 31 Jer Hayes DCU M Irish 1,2 

 32 

Jung Ho 

(Daniel) 
Kim DCU M Korean 1,2 

 33 Kim Lau DCU F British 1,2 

 34 Fernando Lopez DCU M Spanish 1,2 

 35 Kealan  Mc Cusker DCU M Irish 4 

 36 Conor  Muldoon UCD M Irish 3 

 37 Michael  O'Grady UCD M Irish 3 

 38 Neil  O'Hare DCU M Irish 5 

 39 Aleksandar Radu DCU M Serbian 1,2 

 40 Tanja Radu DCU F Serbian 1,2 

 41 David Sadlier DCU M Irish 4 

 42 Silvia Scarmagnani DCU F Italian 1,2 

 43 Yuliya Shakalisava DCU F Belarusian 1,2 

 44 Mercedes Vazquez DCU F Spanish 1,2 
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Other 

 

  First Name Last Name  Institution  Gender Nationality RP Other 

1 John  Barton TNI M Irish 2 Project Manager 

2 John  Buckley TNI M Irish 2 Demo Engineer 

3 Jennifer  Casey TNI F Irish 2 Research Support 

4 Josephine Ozoani DCU F Nigerian 1,2 Stores 

5 Kanika Poply DCU F Indian 1,2 Research Support 

 

Principle Investigators 

 

First Name Last Name Institution  Gender Nationality RP Note 

Brian  Caulfield UCD M Irish 2,3,6 Associate 

Dermot Diamond DCU M Irish 1,2   

Simon  Dobson UCD M Irish 2,3 Associate 

Niall Moyna DCU M Irish 2 Associate 

Paddy Nixon UCD M British 3 Associate 

Noel O'Connor DCU M Irish 4   

Brendan  O'Flynn TNI M Irish 2,3 Associate 

Gregory  O'Hare UCD M Irish 2,3   

Cian OôMathuna TNI M Irish 2,3 Associate 

Alan  Smeaton DCU M Irish 5 Deputy Director 

Barry Smyth UCD M Irish 6 Director 

 

Collaborators 

 

  First Name Last Name  Gender Nationality RP 

1 Chris  Bleakley UCD M Irish 2,3 

2 Conor  Brennan DCU M Irish 4 

3 Rem  Collier UCD M Irish 3 

4 Cathal Gurrin DCU M Irish 5 

5 Alan  Mathewson TNI M English 1 

6 Kieran  Moran DCU M Irish 4 

7 Emanuel  Popovici TNI M Romanian 2.2 

8 Aaron  Quigley UCD M Irish 3 

9 Mark Roantree DCU M Irish 5 

10 Jie (Jessie) Wan UCD F Chinese 3 

 

Visiting Researchers 

 

  First Name Last Name Institution    Gender Nationality RP 

1 Pierre Antoine Champin UCD M French 6 

2 Rico Guillermo DCU M Spanish 1,2 

3 Damien Maher DCU M Irish 1,2 

 

Administrators  

 

  First Name Last Name Institution  Gender Nationality Role 

1 Laura Hamilton1 DCU F Irish CLARITY Assistant 

2 Bridget  Kelly UCD F Irish E&O Officer 

3 Krisztina  Ligeti2 UCD F Hungarian Research Assistant 

4 Donnacha  O'Driscoll UCD M Irish General Manager 

5 Hugh  O'Neill UCD M Irish Senior Research Administrator 

6 Deirdre Sheridan2 DCU F Irish CLARITY Administrator 

7 Ke (Kirk) Zhang UCD M Chinese Scientific Programmer 

 

1 Not Funded through CSET Core Grant 

2 50% Funded through CSET Core Grant, 50% funded by host institutes. 
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 Intern Students 

 

 First Name Last Name Institution   Gender Nationality RP CESET Funded 

1 Sandra  Buda DCU F Romanian 1,2 ODCSSS 

2 Dimitrije Cicimil  DCU M Serbian 1,2 NO 

3 Simon Gallagher DCU M Irish 1,2 YES 

4 Edmond Mitchell  DCU M Irish 1,2 YES 

5 Adelheid Walther DCU M German 1,2 Erasmus 

6 Brian Fitzgibbon TNI M Irish 2 YES 

7 Francesco Laurenti  TNI M Italian 2 YES 

8 Stefan Rollo TNI M Italian 2 YES 

9 Antonio Guirrieri  UCD M Italian 3 NO 

10 Patrick Nevin UCD M Irish 3 YES 

11 Clement Nicolas UCD M French 3 YES 

12 Fabien Nogue UCD M French 3 NO 

13 Pragathi Shettysandanana DCU F Indian 4 YES 

14 Dian Zhang DCU M Chinese 4 YES 

15 Marc Gowing DCU M Irish 5 YES 

16 Eoin  Hurrel  DCU M Irish 5 YES 

17 Shane Paul McGrath  DCU M Irish 5 YES 

18 Mohiuddin Patoary DCU M Bangladeshi 5 YES 

19 Ryan Spicer DCU M American 5 NO 

20 Tony  Ward DCU M Irish 5 ODCSSS 

21 Oliver Bird  UCD M British 6 YES 

22 Ruihai Dong UCD M Chinese 6 YES 

23 Kevin McNally UCD M Irish 6 YES 

24 Kenneth O'Brien UCD M Irish 6 YES 
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Appendix 3 ï Senior Research Biographies 

 

The following are Biographical notes of all senior researchers in CLARITY  

 

CLARITY Principal Investigator Profile 

Name: Prof. Barry Smyth  

Role: Centre Director in CLARITY UCD 

Contact: (01) 7162473      barry.smyth@ucd.ie 

Contract Status:   

Biography: 

Barry Smyth holds the Digital Chair of Computer Science in the School of Computer Science and 

Informatics at University College Dublin. He has a PhD from Trinity College Dublin and his research 
interests include personalization, recommender systems, case-based reasoning, machine learning, and 

information retrieval. Barry has published in excess of 350 research papers and received more than 15 

Best Paper awards for his research. Barry is a co-founder of ChangingWorlds Ltd., a leading provider of 
mobile content discovery solutions, recently acquired by Amdocs Inc. Barry is currently the Director of 

the CLARITY Centre for Sensor Web technologies. 

 

Since 1998 Barry has helped to organise and chair a number of international conference and a wide range 
of workshops and symposia including the 4th European Conference on Case-Based Reasoning 

(Programme Chair, 1998), the 2nd International Conference on Adaptive Hypermedia and Adaptive Web-

Based Systems (Industry Chair, 2002), and the 4th International Conference on Adaptive Hypermedia and 
Adaptive Web-Based Systems (general Chair, 2006). In addition Barry has served on more than 100 

programme committees for a wide range of conferences and international workshops, including serving as 

a Senior Programme Committee Member for IJCAI, and a meta-reviewer for SIGIR. He has served as a 
regular reviewer for almost 20 journals including the Journal of Artificial Intelligence (AIJ), Machine 

Learning, User Modelling and User-Adapted Interaction (UMUAI) , Journal of Information Retrieval, and 

ACM Transactions on Information Systems, and currently serves on the editorial boards of UMUAI, JIIS, 

and AIJ  

 

Barry has directly secured approximately ú5m in research funding from a variety of Irish, European, and 

US funding agencies and led the successful ú16.4m CLARITY CSET proposal. During this time he has 
developed a leading research group in the area of personalization technologies, graduating 25 

postgraduate students, including 15 PhDs. During this time he has served as an internal and external 

examiner on a similar number of theses for institutions including Trinity College Dublin, the University 
of Ulster, the University of Oxford, and Robert Gordon University (Aberdeen). He has also assisted a 

range of funding agencies as a reviewer for project proposals, including Enterprise Ireland, Science 

Foundation Ireland, and the EPSRC (UK). 

 

Barry is a member of the European Coordinating Committee on Artificial Intelligence, the ACM, IEEE 

and is a board member of User Modelling Inc. 
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CLARITY Principal Investigator Profile 

Name: Prof. Alan Smeaton  

Role: Deputy Centre Director in CLARITY DCU 

Contact: (01) 7005262      alan.smeaton@dcu.ie 

Contract Status:   

Biography: 

Since 1997, Alan Smeaton has been a Professor of Computing at Dublin City University where he has  
been Head of School and Dean of Faculty. His early research interests covered the application of natural  

language processing techniques to text-based information retrieval but this then broadened to cover the  

indexing and content-based retrieval of information in all media, text, image, audio and especially digital  

video. The focus of his work now is in information access for human digital memory applications,  
applications of the sensor web, and benchmarking content-based video applications. Alan Smeaton is the  

co-founder and a coordinator of TRECVid which, since 2001, has grown to be the largest worldwide  

multimedia benchmarking activity with about 80 participating research centres each year.  TRECVid is 
run by the National Institute of Standards and Technology (NIST) in Gaithersburg, Md., US. In terms of  

conference organisation, Alan was host of SIGIR in Dublin (1994), co-chair of SIGIR (2003), co-chair or  

ICME (2005), co-chair of MMM (2009), host of ESSIR (2005) and general chair of CIVR in Dublin  
(2004). He has published over 250 refereed publications, was an Associate Editor of the ACM  

Transactions on Information Systems for 8 years and is a member of the Editorial Boards of Information  

Retrieval, Information Processing and Management, Foundations and Trends in Information Retrieval, the  

ACM Journal on Computers and Cultural Heritage and of the Journal on Digital Libraries.  
 

He has graduated over 30 M.Sc. and PhD research students and has acted as external examiner for PhD  

theses on almost 30 occasions. He has assisted the European Commission as an evaluator or reviewer in  
the ESPRIT, LRE, Language Engineering, Information Engineering, MLAP, LTR, INCO-Copernicus and  

IST FP5 and FP6 programmes as well as acting as a project reviewer for many specific projects. In 2002  

Alan Smeaton was awarded the DCU President's award for "outstanding research carried out in the field  

of Science and Engineering" and in 2009 was awarded the DCU Educational Trust Leadership Circle 
award.  

 

Alan has carried out reviews of project proposals for the EPSRC (UK), Enterprise Ireland, Science 
Foundation Ireland, the Australian Research Council, the Austrian Science Foundation, the Swiss 

National Science Foundation, the Netherlands Organisation for Scientific Research, the Nuffield 

Foundation, the National Science Foundation (US), the University Grants Committee of Hong Kong, the 
Irish Research Council for Science Engineering and Technology and the Arts and Humanities Research 

Board (UK).  

Alan Smeaton is a member of the ACM and the IEEE Computer Society and is a Fellow of the  

Irish Computer Society. 
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CLARITY Principal Investigator Profile 

Name: Prof. Dermot Diamond 

Role: Principal Investigator in CLARITY DCU 

Contact: (01) 7005440      dermot.diamond@dcu.ie 

Contract Status:   

Biography: 

Dermot Diamond received his Ph.D. and D.Sc. from Queenôs University Belfast (Chemical Sensors, 

1987, Internet Scale Sensing, 2002), and was Vice president for Research at Dublin City University 
(DCU), Ireland (2002-2004).  

He has published over 180 peer reviewed papers in international science journals, is a named inventor in 

13 patents, and is co-author and editor of three books, óSpreadsheet Applications in Chemistry using 

Microsoft Excelô (1997) and óPrinciples of Chemical and Biological Sensorsô, (1998) both published by 
Wiley, and óSmart NanoTextilesô, Materials Research Society Symposium Proceedings, Volume 20, 

2006. 

He joined DCU in 1987 as a member of the School of Chemical Sciences, and was a founder member and 
director of the Biomedical and Environmental Sensor Technology (BEST) Centre at DCU (1995), which 

was the foundation for the successful ú15 million bid to establish the National Centre for Sensor Research 

(NCSR) in 1999. In 2003 he helped to negotiate the award of ú5.6 million from Science Foundation 
Ireland to set up the ôAdaptive Information Clusterô (AIC), a major research initiative in the area of 

wireless sensor networks.  

 

He was former Director of the ôCentre for Bioanalytical Sciencesô, a ú10.6 million research partnership 
between DCU, NUIG and the international pharma company Bristol-Myers Squibb, co-funded by BMS 

and the IDA. He was a member of an OECD panel reviewing national strategy for research in Bulgaria 

2004-2005 and co-author of report on education and research strategy for Bulgaria in the series ôReviews 
of National Policies for Educationô, entitled ôBulgaria - Science, Research and Technologyô, December 

2004. In 2006 Dermot was chosen as one of only 7 SFI-funded eminent Irish scientists profiled in a book, 

DVD and broadcast on national TV called ñFlashes of Brillianceò. 

 

Professor Diamond is currently director of the National Centre for Sensor Research at DCU. He is a 

member of the editorial advisory board of the international journal óTalantaô.  In 2002 he was awarded the 

inaugural silver medal for Sensor Research by the Royal Society of Chemistry, London, and in 2008 he 
was received the DCU Presidentôs Research award.  
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CLARITY Principal Investigator Profile 

Name: Prof. Noel E OôConnor 

Role: Principal Investigator in CLARITY DCU 

Contact: (01) 700 5078       Noel.OConnor@dcu.ie 

Contract Status:   

Biography: 

Noel E. OôConnor graduated from Dublin City University (DCU) with a B.Eng. in Electronic Engineering 

(1992) and a PhD (1998), after working for 2 years as a research assistant for Teltec Ireland at DCU. He 

is an Associate Professor in the School of Electronic Engineering at DCU and a Principal Investigator (PI) 

in CLARITY, with responsibility for RP4: Contextual Content Analysis. 

 

Prof. OôConnorôs early research was in the field of video compression, specifically object-based 

compression in the context of MPEG-4, which subsequently led to an interest in video object 

segmentation and tracking as well as other aspects of computer vision. With the advent of MPEG-7, he 

became interested in audio-visual (AV) analysis for content-based information retrieval as well as low-

power configurable hardware for AV processing, a key-enabler for next generation context-aware 

multimedia sensors. He has a long track record of contributing to international standardization. He was 

the Irish representative to the world-wide ISO/IEC Moving Pictures Expert Group (MPEG) standards 

body. He acted as integrator for the software implementation of MPEG-4 that now forms an informative 

annex to the standard and was part of a small team whose technology proposal to MPEG-7 was selected 

as the starting point for the standard. The focus of his current research is in multi-modal content analysis 

leveraging mutually complementary sensor data sources, for applications in sports, ambient assisted 

living, digital media, gaming and environmental monitoring. 

 

Since 1999 Prof. OôConnor has published over 160 peer-reviewed publications, made 11 standards 

submissions, filed 5 patents and spun off a campus company, Aliope Ltd (with Prof. Alan Smeaton). He 

has graduated 11 PhD students and 3 Masters students. He has edited 6 journal special issues, including 

Signal Processing: Image Communication, Multimedia Tools and Applications, the Journal of Web 

Semantics and the Journal of Embedded Systems. He has  acted as Programme Co-Chair for 4 

international conferences, CIVR 2009, SAMT 2006, WIAMIS 2007 and CIVR 2004. He was Content 

Track Chair for ICME 2008 and Tutorial/Workshop Chair for SAMT 2009, CBMI 2009 and SAMT 2008. 

He is a member of the Academic Steering Committee of the Multimedia Grand Challenge series, run in 

conjunction with ACM Multimedia. He has delivered keynote lectures at a number of  international PhD 

Summer schools including SSMS 2009, SSMS 2008, SSMS 2007 and ESSIR 2005. He has acted as an 

expert reviewer for the EU FP6 PROFI project (FET Open STREP) and the EU FP7 VITALAS Integrated 

Project, as well as acting as an expert evaluator for EU FP6 Calls 2 and 4 and FP7 Call 3. He is a member 

of IEEE, Engineers Ireland and the IET. 
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CLARITY Principal Investigator Profile 

Name: Prof. Gregory OôHare 

Role: Principal Investigator in CLARITY UCD 

Contact: (01) 7162472      gregory.ohare@ucd.ie 

Contract Status:   

Biography: 

Gregory O'Hare completed his studies at the University of Ulster graduating with a B.Sc, M.Sc and Ph.D. 

He held the position of Head of the Department of Computer Science at University College Dublin 
(UCD) 2001-2004. Prior to joining UCD he has been on the Faculty of the University of Central 

Lancashire (1984-86) and the University of Manchester (1986-1996).  

 

He is an Associate Professor within the School of Computer Science & Informatics at UCD. He has 
published over 285 refereed publications in Journals and International Conferences, 7 books and has won 

significant grant income (ca ú28.00M). O'Hare is an established researcher of international repute. His 

research interests are in the areas of Distributed Artificial Intelligence and Multi-Agent Systems (MAS), 
and Mobile & Ubiquitous Computing, Autonomic Systems and Wireless Sensor Networks.  

 

He has supervised some 16 Ph.D and 29 M.Scs to completion in his career to date. He referees 
extensively for Journals, International Conferences and funding agencies including the European 

Commission, Enterprise Ireland, Science Foundation Ireland, Netherlands Organisation for Scientific 

Research, the National Science Foundation (US). He serves on the Editorial Review Board of the 

International Journal of Agent Technologies and Systems (IJATS), International Journal of Mobile 
Human Computer Interaction (IJMHCI) and the International Journal on Knowledge Based Intelligent 

Engineering Systems. 

 

In 2003 he received the prestigious Cooperative Information Agents (CIA), System Innovation Award for 

ACCESS: An Agent Architecture for Ubiquitous Service Delivery. O'Hare is a Fellow of the British 

Computer Society, a Fellow of the Irish Computer Society a member of the ACM, AAAI and a Chartered 

Engineer. He is the Chair of the European Research Consortium on Informatics and Mathematics 
(ERCIM) Working Group on Sensor Web. He has also held a prestigious Science Foundation Ireland 

(SFI) Principal Investigator Award 2003-2007. He is one of the Principal Investigators and founders of 

the Science Foundation Ireland funded (ú16.4M) Centre for Science and Engineering Technologies 
(CSET) entitled CLARITY: Centre for Sensor Web Technologies (2008-2013).   

 

In 2008-2009 he secured a Visiting Research Fellowship to the University of Oxford.  
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CLARITY Principal Investigator Profile 

Name: Prof. Paddy Nixon 

Role: Principal Investigator in CLARITY UCD 

Contact: (01) 7165361      paddy.nixon@ucd.ie 

Contract Status:   

Biography: 

Professor Paddy Nixon received his PhD in Computer Science from Sheffield University in 1994 and he 

then joined Trinity College Dublin as a Lecturer where he developed and formed a successful research 
group and two research centres in Wireless Communications and in Virtual Organisations, bringing in 

almost euro 2M in research funds in a 5-year period. He was a visiting Associate Professor at California 

Institute of Technology for 2 successive years and was a contributor to the Irish Government e-commerce 

foresight exercise.  

 

In 2000 he was appointed Professor of Computer Science in Strathclyde University; at the age 32 the 

youngest full computer science Professor in the UK. During this appointment he formed a new research 
group of 20 people, supported by euro 2.2M of funding. He also negotiated Strathclyde as host of the 

European Basic Research Network of Excellence in Ubiquitous Computing (euro 22M) which he 

coordinated.  

 

In 2005 he returned to Ireland as Professor of Distributed Systems in UCD supported by a Science 

Foundation Ireland award of euro 2.4M. He established a research group that has already hosted two of 

the premier conferences in this area and which is funded by major industrial sponsors including HP, IBM, 
Microsoft, and INTEL. Alongside developing the group he has worked for IDA and EI in reviewing 

major investments, and in particular undertaking technical due diligence on two major euro 20M 

investments by IDA.  

 

Paddy gave the Royal Society of Edinburgh prestigious Science and Society Public Lecture in 2003. His 

work has attracted 4 best paper awards. Professor Nixon is an IBM Faculty Fellow.  
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CLARITY Principal Investigator Profile 

Name: Prof. Niall Moyna 

Role: Principal Investigator in CLARITY DCU 

Contact: (01) 7008802      niall.moyna@dcu.ie 

Contract Status:   

Biography: 

Since 2005 Niall M. Moyna has been an Associate Professor in the School of Health and Human 

Performance at Dublin City University, where he is also Head of School and Associate Director of the 
Vascular Health Research Centre. He holds a PhD degree (1992) from the University of Pittsburgh, 

Pittsburgh, PA, USA.  

 

After his doctorate he completed a Postdoctoral Fellowship in immunology between 1992 and 1995 at the 
Department of Immunopathology, University of Pittsburgh Medical Centre, Pittsburgh, USA. He was 

then the Director of the Applied Physiology Laboratory, Division of Cardiology, University of Pittsburgh 

Medical Centre, Pittsburgh and then was a Senior Research Scientist in Nuclear and Preventive 
Cardiology, Division of Cardiology, Hartford Hospital, Hartford, CT, USA. He joined DCU in 2000. 

 

Prof. Moyna leads a research group of 10 research students and he has supervised 5 PhD students and 15 
Masters students to completion. He has 36 Peer reviewed publications and another 15 in review. His 

research, totalling e 5.4M to date, is funded by the National Institute of Health, the National Heart, Lung, 

and Blood Institute (NHLBI), the Health Research Board, the Irish Research Council, Enterprise Ireland, 

the Irish Heart Foundation, and directly from industry.  

 

His research interests include the efficacy of pharmacologic, dietary, physical activity and behavioural 

interventions in the primary and secondary prevention of cardiovascular disease, the interaction between 
physical activity, neural, endocrine and immune processes, and the role of perceptual preference in 

regulating exercise intensity and promoting adherence.  
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CLARITY Principal Investigator Profile 

Name: Dr. Cian OôMathuna 

Role: Principal Investigator in CLARITY TNI 

Contact: (021) 4904350      cian.omathuna@tyndall.ie 

Contract Status:   

Biography: 

Dr. čôMathúna is Head of the Microsystems Centre at the Tyndall National Institute in Cork, Ireland. 

With a compliment of over 80 researchers, and an annual budget of ú5M, the Centre incorporates two 
Research Groups - Microelectronics Applications Integration (MAI) and Life Science Interface (LSI). Dr. 

Ó Mathúna leads the MAI Group with research activities in Ambient Electronics Systems, Micropower 

Systems and Interconnection and Packaging.  

 

Dr. čôMathúna received B.E., M.Eng.Sc., and Ph.D. degrees from the National University of Ireland, 

Cork, in 1981, 1984, and 1994, respectively. From 1982 to 1993, he was co-manager of the 

Interconnection and Packaging Group, National Microelectronics Research Centre (NMRC), University 
College Cork, Ireland.  

 

In 1993, he joined the Irish Government-sponsored Programme in Advanced Technology, PEI 
Technologies (formerly Power Electronics Ireland), based at NMRC, as Technical/Commercial Director.  

 

In 1997, he rejoined NMRC as Group Director with responsibility for Microsystems.  

 

In 1999, he was appointed Assistant Director at NMRC with responsibility for microelectronics 

integration with research in Ambient Electronics, Biomedical Microsystems, and Energy Processing for 

ICT.  
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CLARITY Principal Investigator Profile 

Name: Dr. Simon Dobson 

Role: Principal Investigator in CLARITY UCD 

Contact: (01) 7165360      simon.dobson@ucd.ie 

Contract Status:   

Biography: 

Since 2004, Simon Dobson has been a College Lecturer at UCD. He has previously worked at Aurium 

(2001-2003) and at Trinity College Dublin (1997-2004). He holds a B.Sc. (Newcastle upon Tyne, 1989), 
an MA (TCD), and a DPhil (York, 1993). He directly supervises a group of 8 PhD students and has 

graduated 4 PhD and 10 Masters students.  

 

He has published over 50 peer-reviewed papers, of which 10 are in journals, and he takes part in program 
committees or serves as a paper reviewer for about 10 workshops or conferences a year. He has also 

served as reviewer for IEEE Communications, Software: Practice and Experience, and ACM Transactions 

on Autonomous and Autonomic Systems. In 2006, he was co-chair for Autonomic Networks 2006 and 
local chair for ICAC 2006, and he is the program committee co-chair for MUCS 2007. He has been a 

guest editor for IJIPT and JNSM special issues. 

 

Simonôs recent work is in the areas of pervasive computing, middleware and distributed systems and he is 

currently in receipt of research funding from Science Foundation Ireland, from Enterprise Ireland, from 

the Irish Research Council for Science Engineering and Technology, from the EU FP6 program and from 

industry. He has previously been involved in research grants of around e 6M from EI, SFI, EU and the 
USAF. Simon is the National Director in Ireland for ERCIM, the European Research Consortium for 

Informatics and Mathematics and is on the steering committee of the Autonomic Communication Forum.  

 

Simon is the founder and CEO of Aurium, a spin-out company which he grew from its foundation to a 

value of about ú1.8M 

 

Simon is also a member of the IBEC/ICT Ireland committee on research and development.  
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CLARITY Principal Investigator Profile 

Name: Dr. Brian Caulfield 

Role: Principal Investigator in CLARITY UCD 

Contact: (01) 7166502      b.caulfield@ucd.ie 

Contract Status:  

 

Biography: 

Brian Caulfield is a senior lecturer and deputy head of school in the School of Physiotherapy & 

Performance Science at University College Dublin. His research team includes 5 PhD students, 4 MSc 
students, 4 research assistants and 1 post doc. He has published 25 papers in peer reviewed journals and 

over 30 conference papers and serves as an editor for many international journals in his field.  

 

He was previously the Editor of Physiotherapy Ireland and is currently a member of the editorial board of 
Journal of Sport Rehabilitation. Dr Caulfieldôs research interests fall within the areas of motor control and 

exploitation of technology to advance rehabilitation science in the medical field. He has established 

strong links with a range of clinical areas and sporting organisations (to elite level) in Ireland and abroad.  

 

His early work focused on the role of disordered motor control in the development of soft tissue injuries 

(such as ankle and knee sprains) and investigation into the effectiveness of rehabilitation interventions for 
these injuries. In 2006 he served as the conference chair for the 3

rd
 International Ankle Symposium in 

Dublin and is a committee member for the International Ankle Consortium, a group of international 

experts that make recommendations for research and rehabilitation in this area.  

 

More recently the focus of his work has moved towards the integration of sensor and computer 

technology to develop novel methods of motion and physiological analysis and therapies for medicine and 

sports performance enhancement, including the development of novel methodologies for electrical 
stimulation of muscle.  

 

He is currently working on the development of a wearable motion analysis system for use in exercise 

therapy feedback and training. He has attracted funding of over 1m euro as a PI in the past 3 years from 
grant agencies such as Enterprise Ireland, Higher Education Authority and industrial partners and his 

research has resulted in patent filings.  
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CLARITY Principal Investigator Profile 

Name: Mr. Brendan OôFlynn 

Role: Principal Investigator in CLARITY TNI 

Contact: (021) 4904041      brendan.oflynn@tyndall.ie 

Contract Status:   

Biography: 

Brendan OôFlynn received his BE Hons from University College Cork in 1993, and his M Eng Sc degree 

from University College Cork, National Microelectronics Research Centre in 1995. His thesis was on the 
reliability of novel packaging techniques for bare die (chip on board) and Multi Chip Module (MCM) 

based systems ï specifically in the area of Glop top encapsulation. He then worked as a Research 

Scientist at the National Microelectronics Research Centre, Cork, Ireland from 1995-1999 concentrating 

on European projects involving miniaturisation of microelectronic systems (CHIPPAC, Europractice 
MCM).  

 

His focus of research was Multi Chip module design and development, including the development of a 
technology market place for High Density Packaging Systems in Europe as part of the Europractice 

Programme. 

 

As a founder member and Senior Design Engineer with Inpact Microelectronics Ireland Ltd. 1999-2003. 

(See www.inpactmicro.com) he specialised in the development of ñSystem in a Packageò (SiP) solutions 

for customers who had a requirement for miniaturised specialised electronics, enabling manufacturers to 

make smaller, better performing and more cost effective products.  Inpact offered a complete solution to 
customers enabling the development of a product concept through to volume product supply; specialising 

in radio frequency (RF) system development and product miniaturisation. 

 

Currently Brendan is Wireless Sensor Networks R&D Activity leader at the Tyndall National Institute 

coordinating Wireless sensor system design and application development activities in a variety of projects 

funded by SFI, HEA, Enterprise Ireland and commercial entities. 
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CLARITY Senior Researcher Profile 

Name: Mike Bennett  

Role: Postdoctoral Researcher in CLARITY UCD 

Contact: (01) 7162922      mike.bennett@ucd.ie 

Contract Status: Fixed Term Contract  

Biography: 

Mike Bennett is a postdoctoral researcher and interaction designer in the CLARITY Centre for Sensor 

Web Technologies, at the School of Computer Science & Informatics, University College Dublin, Ireland. 
Previously he was a Research Associate at MIT Media Lab Europe (MLE), in the Palpable Machines 

Group, where he invented and built haptic and body based interaction techniques and devices. During his 

time in MLE he was also a member of the Adaptive Speech Interfaces Group, where he researched 

Information Visualisation techniques for browsing large digital media collections.  

 

His research interests are in the area of Human-Computer Interaction (HCI), with a specific focus on 

methods, tools and techniques that enable users to take control and shape their own user experiences. 
Research in this area is important because the emerging research and commercial fields of Mass 

Customisation and Product Personalisation indicate we can expect a future where the physical world 

become real-time adaptable. This raises new challenges and opportunities for researchers and businesses 
as they seek to model and cater for individual user differences, wants and needs.  

 

As an entrepreneur he co-founded and led a successful IT company for five years (6+ employees), since 

then he has provided independent IT / HCI consulting and helped Irish new media start-ups ship multiple 
international software products.  

 

For his PhD he developed methods for measuring visual design effectiveness and enabling visual design 
adaptions based on individual physiological differences. Particularly focused on individual 

psychophysical differences in low-level vision. With the techniques he developed, predictions can be 

made about how easy or hard a visual design or information visualisation is to see. Then the predictions 

can be used to automatically improve the display of complex visualisations and designs to suit individual 
differences in eye function. This research was multi-disciplinary, involving knowledge and techniques 

from visual design, optometry, optics, vision science, probabilistic modelling and modelling individual 

differences in physiological function.  

 

His research and art work has been shown at events such as CHI (04, 06), San Francisco Museum of 

Modem Art (MOMA) (08/09), Futuresonic (09), Ars Electronica (04), Transmediale (04), Institute of 
Contemporary Art in London (04), Whitney Museum of American Art's ArtPort (03), Observatori (03), 

Microwave Festival (04), and has been written about in The New York Times, Neural, Rhizome.org, 

SlashDot.org, and others. 
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Name: Robert Byrne  

Role: Postdoctoral Researcher in CLARITY DCU 

Contact: (01) 7006009      robert.byrne@dcu.ie 

Contract Status: Fixed Term Contract  

Biography: 

Robert Byrne received his Bachelor of Science (Hons) in Chemical and Pharmaceutical Science from 

Dublin City University, 2004. Robert spent two semesters in 2003 at the University of Kansas on an 
international scholarship to work under Prof. Paul Hanson. During his time at the University of Kansas, 

Robert worked on a project entitled ñHigh-Load, ROMP-Generated Oligomeric Bis-acid Chlorides: 

Design of Soluble and Insoluble Nucleophile Scavengersò. 

 

In 2004, he began his Ph.D work in Prof. Dermot Diamondôs group in the National Centre of Sensor 

Research, Dublin City University. His thesis work focused on the synthesis and characterization of photo-

, thermo-, and solvatochromic materials containing benzospiropyran. During his Ph.D, he spent 7 months 
in Prof. Doug MacFarlaneôs group (Monash University, Australia) studying the photochromic behaviour 

of benzospiropyran in ionic liquids. Robert was awarded the Johnny Dwyer Memorial Award at the 59th 

Irish Chemistry Research Colloquium for his Ph.D work. 

 

Starting in 2008, Robert joined CLARITY: Centre for Sensor Web Technologies as a postdoctoral 

researcher under Prof. Dermot Diamond (Research Program 1). Robert is currently working on 

photochromic materials as transducers for chemical and biological sensors and actuators. Photochromism 
is the ability of a chemical species to reversibly change colour upon exposure to light. Photochromic 

compounds usually undergo a change in their molecular structure or conformation, which alters the 

absorption spectrum of the dye. While in its light activated state, the molecule can communicate 
information concerning its immediate molecular environment. There are many potential applications for 

photochromic materials such as high-density optical storage, molecular switches and sensors. Roberts 

other research interest is directed towards the study of nanostructures within ionic liquids using molecular 

probes, this work is collaboration with Prof. Doug MacFarlane. Recently, Robert was awarded a joint 
international travel fellowship (Science Foundation Ireland STTF award) to work with Prof. David 

Officer and Prof. Gordon Wallace at the Intelligent Polymer Research Institute, University of 

Wollongong, Australia. Robert will spend an initial 3 months in Australia, setting up this project entitled 
ñPoly (Spirocyclic-terthiophene) as advanced functional materialsò. This research linkage with the 

Intelligent Polymer Research Institute will contribute significantly to strengthening the relationship 

between the two research institutes and hopefully will be the start of future research exchanges. Robert is 
a referee for Physical Chemistry Chemical Physics, New Journal of Chemistry, Chemical 

Communications (Royal Society of Chemistry) and Journal of Physical Chemistry (American Chemical 

Society). He is co-author on over 15 international peer reviewed journals, 2 book chapters and 3 patents 

protecting his work. In his spare time, Robert enjoys surfing, football, golf and on the odd occasion a 
night at the dog track.  
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CLARITY Senior Researcher Profile 

Name: Saman Cooray 

Role: Postdoctoral Researcher in CLARITY DCU 

Contact: (01) 7006830      coorays@eeng.dcu.ie 

Contract Status: Fixed Term Contract (Partially Core Funded)  

Biography: 

Saman Cooray is a post-doctoral researcher at the Centre for Digital Video Processing, Dublin City 

University (DCU) in Ireland. He obtained M.Eng. and Ph.D. degrees in image and video processing at 
DCU in 2003 and 2008 respectively, following the completion of his B.Sc. from the University of 

Moratuwa in Sri Lanka in Electronics and Telecommunication Engineering. He is presently working on 

content and context based analysis techniques to facilitate the development of user-generated image and 

video content management systems that are vitally important to typical home users in organising their 
ever-increasing volumes of multimedia content. His other research interests include development of face 

detection/recognition technologies and low-level feature extraction techniques for image/video retrieval in 

large content archives. During his studies at DCU, Saman has acted as the Universityôs representative in 
the context of large-scale industrial/academic funded projects, including a number of EU projects. At 

present, he is actively involved in a collaborative research project primarily funded by the Irish Research 

Council for Science and Technology and British Telecom, towards development of technologies for user-
generated home video management.  

 

Having completed his B.Sc. degree in Electronics and Telecommunication including Satellite 

Communication technologies at the Diploma level, Saman has performed numerous experimental studies 
in image and video segmentation at the Masters level, leading to the investigation of inherent problems in 

fully automatic segmentation algorithms and how they could be solved through semi-automatic 

mechanisms. In this context, the use of user-interactive techniques to facilitate the development of 
effective segmentation approaches was extensively explored and described in his Masters thesis. In his 

Ph.D. research, he addressed both short and long term research challenges in relation to managing 

exponentially growing personal photo collections. The primary objective was to detecting people and 

identifying their re-occurrences in personal photo archives, and how such knowledge could be effectively 
used for organising large photo collections with reduced effort from the user. The work conducted on this 

research problem involved an analysis of the performance of various face detection and recognition 

techniques, and combining context-based knowledge with content-based analysis to describe person 
appearances in terms of their clothing patterns. As part of his PhD research, he additionally contributed to 

the MediAssist project funded by Enterprise Ireland, which led to the development of a web-based 

prototype system for managing personal photo collections. He is currently investigating technologies for 
managing user-generated video, which includes a broad range of experiments involving video data 

analysis at content and context levels, facilitated by user-interactive technologies. 
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Name: Maurice Coyle 

Role: Postdoctoral Researcher in CLARITY UCD 

Contact: (01) 7162645      maurice.coyle@ucd.ie 

Contract Status: Fixed Term Contract  

Biography: 

Dr. Maurice Coyle is a post-doctoral researcher in the CLARITY centre. He started his academic life by 

doing a B.Sc. in University College Dublin, specializing in Computer Science. Early research undertaken 
as part of a 4th year project consisted of making a collaborative filtering system that creates online 

quizzes of varying difficulties for students, under the supervision of Prof. Barry Smyth.  

 

Following on from this, Maurice entered the Ph.D. programme in what is now the School of Computer 
Science & Informatics under Prof. Smyth, working as part of the I-SPY research group on collaborative 

Web search. Maurice initially worked on the core I-SPY system, which was a metasearch engine that 

allowed users to form search communities on a topic of interest and to benefit from the search results 
found for fellow community members as they search. He then focused on the core work comprising his 

Ph.D. thesis, which involved implementing a new, proxy-based architecture for the I-SPY technology that 

allowed users to search on Google as normal but also to benefit from I-SPYôs backend personalization 
technology. A large-scale study spanning 17 weeks was executed at a local 70-employee software 

company and from this deployment, Maurice obtained results that showed the benefits of a social search 

environment and also highlighted the social characteristics of the search network that evolved. During his 

Ph.D., Maurice published extensively, with over 20 papers appearing in international journals and 
conferences.  

 

In addition to his core Ph.D. work, Maurice worked on the ASSIST project which was collaboration 
between researchers at UCD and the University of Pittsburgh to develop a system that supports the 

integration of collaborative search and browsing technologies developed independently by the groups. 

ASSIST produced a number of publications in high-profile conferences, one of which (ñSocial 

Information Access for the Rest of Us: An Exploration of Social YouTubeò) won the Best Paper award at 
the 5th International Conference on Adaptive Hypermedia and Adaptive Web-Based Systems in 2008. 

Upon graduating from the Ph.D. programme, Maurice entered into a commercialization project in the 

field of social Web search called HeyStaks, with Prof. Smyth and one of his fellow I-SPY colleagues, Dr. 
Peter Briggs on the team. HeyStaks is a browser extension with supporting search portal Web site that 

allows users to create search staks on any topic and to share these staks with like-minded searchers either 

directly or indirectly. Search staks are like folders for search knowledge and they add tools for organizing 
and sharing search knowledge that have hitherto not been provided by the major search engines. HeyStaks 

is in public beta release (available at http://www.heystaks.com) and currently has over 500 registered 

users who have created around 1500 staks on a wide variety of topics. 

 

 

http://www.heystaks.com/
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Name: Shirley Coyle 

Role: Postdoctoral Researcher in CLARITY DCU 

Contact: (01) 7006009      shirley.coyle@dcu.ie 

Contract Status: Fixed Term Contract  

Biography: 

Dr. Shirley Coyle is a researcher and designer in the field of wearable technologies and smart textiles.  

She has combined expertise in Biomedical Engineering and Fashion Design.  She received a first class 
honour for her BEng in Electronic Engineering in 2000 from Dublin City University, Ireland.  During 

industrial placement she worked for Siemens Ireland Ltd.  After graduating, she then worked in the 

Information and Communications division in Siemens Ltd. as a telecommunications engineer for two 

years.  She spent one year of this time at Siemens headquarters in Munich.  Her role within Siemens 
involved the deployment of communication networks throughout Ireland.  In Munich she worked in the 

central technical support for third generation mobile networks for Siemens worldwide.   

 

On returning to Ireland she decided to pursue a PhD study.  She enrolled at the Department of Biomedical 

Engineering in National University of Ireland Maynooth.  Her PhD involved the development of the first 

optical brain computer interface. This device provides a means of communication using thought process 
alone for people who are ñlocked inò.  Optical techniques were used to detect brain activity.  She received 

her PhD from NUI Maynooth in 2005. Between 2002 and 2008 she completed a diploma in Fashion 

design, attending by night, at the Grafton Academy of Fashion Design.  This course covers all aspects of 

design, from concept to creation.  She specialized in Evening and Bridalwear and all-wool tailoring for 
her final collections.  From 2005 until 2007 she worked in the Adaptive Sensors Group in Dublin City 

University on the EU FP6 óBiotexô project.  This project was a European-wide multi-partner research 

effort to merge sensing capabilities with fabrics and textiles.  The eight partner BIOTEX consortium 
included universities, research institutes, SMEs and a large microelectronic company.   

 

She current works within CLARITY: Centre for Sensor Web Technologies.  Her main research interest is 

in the development of truly wearable devices that can be used to improve personal health and fitness. As 
she also has a keen interest in sports and physiology, being a competitor of long-distance running events, 

she sees great potential for wearable technologies in the sports industry.   Wearable sensors may be used 

to provide valuable information about the wearerôs health through continuous monitoring of the wearer in 
a natural setting. This involves the development of new materials and the integration of novel sensor 

materials within textiles.   This is a multi-disciplinary task involving the broad expertise that exists within 

CLARITY including science, engineering, computer applications, physiotherapy and physiology. 

 

 

  


