Sensors & their Applications XVI

Journal of Physics: Conference Series Volume 307

Cork, Ireland
12-14 September 2011

ISBN: 978-1-61839-127-8
ISSN: 1742-6588



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2011) by the Institute of Physics
All rights reserved.

Printed by Curran Associates, Inc. (2011)

For permission requests, please contact the Institute of Physics
at the address below.

Institute of Physics

Dirac House, Temple Back
Bristol BS1 6BE UK

Phone: 44117 929 7481
Fax: 44117920 0979

techtracking@iop.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

INVITED

012001 Detecting Disease Biomarkers Using Nanocavities and Nanoparticle COmpoSites.........ccocovervevieiiieiescseriennnn, 1
Robert J Forster, Colm Mallon, Anitha Devadoss, Tia E Keyes

012002 A New Form of Microfluidic Sample Delivery for High Throughput Biosensor Analysis...........cc.ccooereneienene. 6
Christopher Whalen

012003 Closing the Loop with Sensors in Commercial Building Systems: Applying Lessons from

AUTOMOTIVE VEBIICIES ...ttt sttt st bt e bt e b et e eeea e e st e Rt e bt e b e e b e et em e e e eneebeebeebeseeabe e eneaneane 7

Joseph Mantese

SESSION 1: NANOSENSING, MODELLING AND SIMULATION

012004 Towards NanOWIre (Bi0) SEISOKS .....cc.euiieiiiiruirteateieeeeseeteeteseesteseeeeseeseateseesbesseneeseaseabesaesbessenseseeseasesaeabeseensasesneanas 9
K Dawson, A O'Riordan

012005 Surface Plasmon Assisted Extraordinary Transmission in Metallic Nanohole Arrays and Its

IO Th e o111y V= = W =T (o ST 1o USSP 16
D Jones, N Liu, B Corbett, P Lovera, A J Quinn, A O'Riordan

012006 Elliptical Nanohole Array in Thin Gold Film as Micrometer Sized Optical Filter Set for

FIUOTESCENT-IADETIEA ASSAYS ...ttt bbbt b bt bt s bt bt e bt bt et e e b sbe st et e e ene b 23
P Lovera, D Jones, A O'Riordan

012007 RAST Model: Simulation of Tensiotraces to Facilitate Drophad ENgiNeering..........ccoceoeeeereneneneieeieneneees 31
Philippe Pringuet, N McMillan, G Doyle, S R P Smith, M Oneill, S Riedel

012008 New Chemically Functionalized Nanomaterials for Electrical Nerve Agents SENSOIS........cccoeevveeriiiineennnns 46

Jean-Pierre Simonato, Simon Clavaguera, Alexandre Carella, Michael Delalande, Nicolas Raoul, Stephane
Lenfant, Dominique Vuillaume, Emmanuel Dubois

012009 Comparison of Thermistor Linearization Techniques for Accurate Temperature

Measurement in Phase Change IMAtEIIALS ...........cocoiiiiiie bbbttt b e 51
S B Stankovic, P A Kyriacou

SESSION 2: OPTICAL SENSING

012010 Using EMCCD's to Improve the Photometric Precision of Ground-based Astronomical

(0017 V7= 11 o] L3OO PSRRI 57
Alan Giltinan, Dylan Loughnan, Adrian Collins, Niall Smith

012011 Fundamental Limits of Measurement in Telecommunications: Experimental and Modeling

Studies in a Test Optical Network on Proposal for the Reform of Telecommunication Quantitations........................ 63
James Egan, N McMillan, David Denieffe
012012 Extending Murty Interferometry to the Terahertz Part of the Spectrum............cccccoviiiiiciiccc e, 68

S Hadjiloucas, G C Walker, J W Bowen
012013 Testing by Photometric Measurement and Camera Study of Theoretical Prediction of

Microvolume Universal Sessile DFOPSNAPE. .........ooiiiiiii ettt ettt sb e 73
S R P Smith, M O'Neill, N McMillan, K Arthure, S Smith, S Riedel

SESSION 3: BIOLOGICAL AND BIOMEDICAL SENSING AND BIOENGINEERING

012014 A Novel Approach to the Assessment of Vascular Endothelial FUNCEioN.............ccocoeiiiiiiiiiencccee, 78
S Sathasivam, S Phababpha, P Sengmeuan, P Detchaporn, Z Siddiqui, U Kukongviriyapan, S Greenwald

012015 Investigation of Optimal Parameters for Finite Element Solution of the Forward Problem in

Magnetic Field Tomography Based on Magnetoencephalography..........ccocviiieiiieieineie e 85
K'Y Aristovich, S H Khan, A | Borovkov

012016 Photoplethysmographic Sensors for Perfusion Measurements in Spinal Cord TisSU€ ...........ccccvveverieieeannnne. 94
J P Phillips, P A Kyriacou

012017 Non Invasive Microwave Sensor for the Detection of Lactic Acid in Cerebrospinal Fluid (CSF) ................. 100

J H Goh, A Mason, A | Al-Shamma'a, M Field, M Shackcloth, P Browning



012018 Instantaneous Venous Oxygenation Estimation Using the Photoplethysmograph (PPG)
RTAT YT 0] TSR T PSPPSRSO 106
K Shafqat, P A Kyriacou, S K Pal, R M Langford

SESSION 4: GAS AND CHEMICAL SENSING

012019 Highly Sensitive and Selective NiO Film / K*-Exchanged Glass Composite Optical Waveguide

Sensor for Chlorobenzene Vapor DETECTION ..........couiiiiiieiiese ettt sttt be st st e e e eseeresneseeanen 113
Hairisha Abulaiti, Abulizi Yimiti, Dilinuer Talifu, Adalaiti Abudureheman
012020 Detection of Alkylating Agents Using Electrical and Mechanical Means.............ccccovevieiiiiiieiienesieseesssesnens 119

Yulia Gerchikov, Elena Borzin, Yair Gannot, Ariel Shemesh, Shai Meltzman, Carmit Hertzog-Ronen, Shay Tal,
Sara Stolyarova, Yael Nemirovsky, Nir Tessler, Yoav Eichen

012021 Lipid Droplet Detection by the Cavity Perturbation Method ... 126
R T Blakey, A Mason, C E Rolph, G Bond, A | Al-Shamma'a

012022 An Integrated Hybrid System for Genetic Analysis Combining EWOD Sample Preparation

oL a Lo LY =T e (ol =] o o] o OSSOSO 131
Des Brennan, Dorothee Jary, Christine Peponnet, Filipe Cardosa, Paolo Freitas, Mihai Dinca, Margaret Aherne,
Paul Galvin

012023 Amperometric Immunosensors for Screening of Polycyclic Aromatic Hydrocarbons in Water ................... 138

A Ahmad, A Paschero, E Moore

SESSION 5: SENSOR SYSTEMS AND NETWORKS

012026 Multi-parameter System for Marine Environmental APpliCations ............ccoviiriiiiincinnenee e 143
K Twomey, W Moujahid, V | Ogurtsov, G Herzog
012027 Real-time Optimisation of a Microwave Plasma Gasification SYStem..........c.ccciiiiiiiniiiinie e 147

B Kabalan, S Wylie, A Mason, R Al-Khaddar, A Al-Shamma'a, C Lupa, B Herbert, E Maddocks

012028 Upload of Dead Reckoning Measurements for Improved Navigational Efficiency on

EMDBDEAAE RODOTICS ......cuiieiiiciit bbb bbbt b b ekt b ettt b bttt b et nn b 153
Andrew J Tickle, Paul K Harvey

012029 Arch-bridge Lift Process Monitoring by Using Packaged Optical Fibre Strain Sensors with

TemMPErature COMPENSALION .........oiiitiiiieiieieitt ettt b bbbt bt b s b e b e e es e e bt e bt ebesb e b e ne et e s e ebe et e e b e abe st et e e et abeanen 159
M R Mokhtar, T Sun, K T V Grattan, K Owens, J Kwasny, S E Taylor, P A M Basheer, D Cleland, Y Bai, M Sonebi,
G Davis, A Gupta, | Hogg, B Bell, W Doherty, S McKeague, D Moore, K Greeves

012030 Bulk Material Based Thermoelectric Energy Harvesting for Wireless Sensor Applications............c.c..co..... 166
W S Wang, W Magnin, N Wang, M Hayes, B O'Flynn, C O'Mathuna

SESSION 6: APPLICATIONS

012031 Improvement of Dielectrophoretic Impedance Measurement Method by Bacterial
Concentration Utilizing Negative DieleCtrOpNOreSiS ........ccvciiiiiiiiieieice sttt be e 172
R Hamada, H Takayama, Y Shonishi, T Hisajima, L Mao, M Nakano, J Suehiro

012032 An Imaging Method for Electrical Capacitance Tomography Based on Projections

LAY L8] 1R o] [ToF= 1 o o DO OSSOSO TP PO PRRPRTPR 178
A Martinez Olmos, E Castillo, F Martinez-Marti, D P Morales, A Garcia, J Banqueri
012033 Inspection of Samples Using a Fast Millimetre Wave SCaNNEer ... 184

A Hommes, D Nussler, P Warok, C Krebs, S Heinen, H Essen
012034 Non-contact Measurement of Local Conductivity Variations in Carbon Fibre Based

(00l aa] oTo I | LY Fo L SO 189
S Mukherjee, P Watson, R J Prance
012035 Performance Studies on the Transmitted Light Drop ANalySer ... 194

M O'Neill, N McMillan, S R P Smith, S Riedel, K Arthure, M Morris
012036 Researches Towards Establishing Procedures and Protocols for Testing Instrumental

Accuracy and Reproducibility of UV-visible Microvolume Drop Spectroscopy Instrumentation............cc.ccoceeveenee 200
N McMillan, M O'Neill, J Hammond, S Riedel, K Arthure, S R P Smith
012037 Handheld Colorimeter for Determination of Heavy Metal CONCENTrations ...........ccccovvveernereieineensecnnenes 206

N Lépez Ruiz, M Ariza, A Martinez Olmos, J Vukovic, A J Palma, L F Capitan-Vallvey



EXHIBITED PAPERS

012038 Competition at the Wireless Sensor Network MAC Layer: Low Power Probing Interfering

LT 1 1Y SRS 212
Sven Zacharias, Thomas Newe

012039 Unobtrusive Wireless Monitoring System for Assisted Living and Improving the Wellbeing of

L [ [=T VA =< To] o[- OSSPSR 218
Aidan Browne, Richard Duncliffe, James Spillane, Colin Walsh, Martin Hill, Tom O'Mahony, Fergus O'Reilly

012040 A Robust Controller Design Method for Feedback Substitution Schemes Using Genetic

F AN o To] 11 0] o £SO OSSOSO PPV PTSOUPURPRTON 225
Mirsha M Trujillo, Sillas Hadjiloucas, Victor M Becerra

012041 Determination of Activated Carbon Residual Life Using a Microwave Cavity Resonator..............ccccccceceeee 231
A Mason, S Wylie, A Shaw, A | Al-Shamma'a, A Thomas, H Keele

012042 Artificial Intelligent Control for a Novel Advanced Microwave Biodiesel Reactor .............ccoccoevvenericieennne 237

W A Wali, K H Hassan, J D Cullen, A | Al-Shamma'a, A Shaw, S R Wylie

012043 Real-time Non-destructive Microwave Sensor for Nutrient Monitoring in Wastewater

LI L 1T L OSSPSR 243
N Al-Dasoqi, A Mason, R Al-Khaddar, A Shaw, A Al-Shamma'a

012044 Theoretical and Practical Investigation Into Sustainable Metal Joining Process for the

AUTOMOTIVE TNAUSTIY ...ttt ettt h e e et a2 e a e e et e bt eh e se e b e £ e Rt e b e e b e e b e ee et e e ent et e e beabesbenbeeeneareanea 248
M A Al-Jader, J D Cullen, Andy Shaw, A | Al-Shamma'a

012045 Commencement Measurements Giving Fundamental Surface Tension Determinations in

BT TS (0T T=] € SO USSR 256
D Carbery, N McMillan, D Morrin, M O'Neill, B O'Rourke, P Pringuet, S Riedel, S R P Smith

012046 Experimental Observations with Ultra-speed Imaging Revealing New Complex Detail of Drop

Separation Processes from a Large Diameter Drophead ..ot 263
D Carbery, N McMillan, M O'Neill, S Riedel, D Kennedy, T Nicholls

012047 Comparison of the TLDA with the Nanodrop and the Reference Qubit System..........cccocovviiiiinciiinenene 269
M O'Neill, I McPartlin, K Arthure, S Riedel, N McMillan

012048 Application of Digital Imaging Techniques to Flare MONItOring..........cccooeeiiiiniiie e 275

Shaun J Rodrigues, Yong Yan

012049 Development of an Image Fringe Zero Selection System for Structuring Elements with Stereo

ViSION DiSPANtY IMBASUIEIMENTS. ... .. cuiiiiitiitiiteieiee ettt et et teeteebe st et e e esseseebesbesaesbe e e st eseebeebessesbe e enseseebesbestesbeaensesaaneas 282
Josef E Grindley, Andrew J Tickle, Lin Jiang

012050 Comparison of Surface Plasmon Resonance and Localized Surface Plasmon Resonance-based

OPLICAI FIDIE SENSOIS ...ttt bbb e h ekt b bbbt h e e b e e b e e bt s b e b et e s e e bt e bt e bt et e b e b e ebeene et e 288
J Cao, E K Galbraith, T Sun, K T V Grattan
012051 Dielectrophoretic Self-Assembly of Au Nanorods for Sensing Applications...........ccccoceiiiiinineicncinceee 293

A Pescaglini, U Emanuele, A O'Riordan, Daniela lacopino

012052 Fabrication and Electrochemical Characterization of Micro- and Nanoelectrode Arrays for

LT T lo] gAY o] o] [ Tor= 14 o] o 13RO 301
Nur Azura Mohd Said, Karen Twomey, Vladimir | Ogurtsov, Damien W M Arrigan, Grégoire Herzog

012053 Chromatographic Air Analyser Microsystem for the Selective and Sensitive Detection of

ATMOSPNETIC POIULANTS ..ot b bbbt b e bt b sb e b e e e st et e e bt bt nbe b e e eneebeane 307
Jean-Baptiste Sanchez, Houda Lahlou, Yehya Mohsen, Xavier Vilanova, Franck Berger, Xavier Correig

012054 Development of an Ozone High Sensitive Sensor Working at Ambient Temperature............ccoccoceeeiieinennnne 310
F Berger, B Ghaddab, J B Sanchez, C Mavon

012055 Macromolecular Sensing at the Liquid-Liquid INterface .........ccccviiiiiiiiieiiiice e 313
Grégoire Herzog, Shane Flynn, Damien W M Arrigan

012056 Non-contact Biopotential Sensor for Remote Human DeteCtion...........ccocveviiiiiiiie e 319
A E Mahdi, L Faggion

012057 Self Powered Non-Dispersive Infra-Red CO, Gas SENSOT .........ccuiiririeiiiieeieste ettt sne 325
D R Gibson, C MacGregor

012058 In-situ Monitoring of Ammonia Gas Using an Optical Fibre Based Approach..........cccocoovvviineiencincnenne 331
G Dooly, H Manap, S O'Keeffe, E Lewis

012059 Integration of Amperometric Sensors for Microchip Capillary Electrophoresis Application ...................... 336

F Dicorato, E Moore, J Glennon
012060 An Investigation of Pulse Transit Time as a Non-Invasive Blood Pressure Measurement

IMIBENOM. ... bbb d bbbkt b bt 343
B M McCarthy, B O'Flynn, A Mathewson
012061 Nanomolar Trace Metal Analysis of Copper at Gold Microband Arrays..........cccoevereieiinienienenereesesesiens 348

A Wahl, K Dawson, N Sassiat, A J Quinn, A O'Riordan
Author Index





