Institute of Physics Publishing

Sensors and Their
Applications XIV
2007

Journal of Physics: Conference Series Vol. 76

September 11-13, 2007
Liverpool, UK

Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571
www.proceedings.com

ISBN: 978-1-60560-267-7

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


http://www.proceedings.com/

Copyright (2007) by the Institute of Physics Publishing.
All rights reserved.

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

Institute of Physics Publishing
Dirac House, Temple Back
Bristol BS1 6BE UK

Tel +44 (0)117 929 7481
Fax +44 (0)117 929 4318



Institute of Physics Publishing

Sensors and Their Applications XIV
2007

TABLE OF CONTENTS

Automotive Sensors: Past, Present and FULUIE .........oooviiiiiiiii e 1
S J Prosser

Thick-fIIM/MEMS HYDIid SENSOIS...ccii i e e e s s r e e e e e s s e nreeeeeas 7
N M White

Mid-infrared AlyIn1-,Sb Components for Gas SENSING .....coovviciiiiiiiie e 9

M K Haigh, G R Nash, T Terakado, N Bando, Y Yamagishi, S J Smith, L Buckle, M T
Emeny, T Ashley

Response Changes of Thin Film Palladium Based Optical Fibre Hydrogen
Y= e Lo €T O AVZ=T a1 1 [ 14
K Gleeson, E Lewis

Hydrogen Sulphide Detection in Extreme ENVIrONMENTS .......ocuuiiiiiiiiiiiiiiiiieeee e 20
M H Weng, R Mahapatra, A B Horsfall, N G Wright

Sensors for Measurement of Moisture Diffusion in Power Cables with Qil-
LaaT oL E=To LaF=1d=To B T oY= USSR 26
Z M Thomas, M Zahn, W Yang

An Electromagnetic Cavity Sensor for Multiphase Measurement in the Oil and
L= TSR 1 o LU= o oY SRR 33
S Al-Hajeri, S R Wylie, R A Stuart, A | Al-Shamma'A

Multi-modality Multi-interface Level MeasUremMeENnt .........c.cooi i 39
A Hwili, W Yang

An Optical Sensor for the Detection of Leaks from Subsea Pipelines and Risers .................... 45
D McStay, J Kerlin, R Acheson

Sensing Requirements for Modern Circuit Board INSPECtioN ........cccceeveiiiiiiiiieiiiee e 51
D M Harvey, G-Ming Zhang, D R Braden

An Intelligent System for the On-line Quality Inspection of Micro Laser Spot
WEIAING PrOCESSES . .uuiiiiiiiiieeis ittt e e e e sttt e e e e e s ettt e et e e e e s st et aeeeeaaeesassssaeeeeeaeesansnsnseneeeaeeesnnnnnes 56
J Shao, Y Yan

Online Visual Inspection of Self-piercing Riveting to Determine the Quality of the
Y =Ye] = Ta T ox= U L (=T o ool O UUPUPUPPPPPPPPPRt 62
P Johnson, J D Cullen, A | Al-Shamma'A, A Shaw

Laser/EMAT Measurement Systems for Materials Evaluation ............ccooocciiiiiiiniiiii s 68
R J Dewhurst, B Dutton

Micromachining of an In-fiber Extrinsic Fabry-Perot Interferometric Sensor by
USING @ FEMEOSECONA LASEN ...cciiiiiiiieiiee ettt ettt e e e e e e s et e e e e e e e e s te b be e e e e e e e s sannnnreeeeeeeeeanns 69
Y J Rao, M Deng, T Zhu, Q T Tang, G H Cheng

Optical Fibre Sensor for the Online Monitoring of Gamma Radiation DOSE€S............ccccvvveerennn. 73
S O'Keeffe, C Fitzpatrick, A Fernandez Fernandez, E Lewis, A | Al-Shamma'A



Using an Intrinsic, Exposed Core, Optical Fibre Sensor to Quantify Chemical
1ot 110 o g =V Ao o PP 79
M Boerkamp, D W Lamb, P G Lye

Contact Microphone Using Optical Fibre Bragg Grating Technology .......ccccccceeiviiiiiniinennn 86
F A Bezombes, M J Lalor, D R Burton

Fibre Bragg Grating Sensors for Reinforcement Corrosion Monitoring in Civil
ENQINEEITNG SIIUCTUTES ...eiiiiiiiii ittt ettt et e e e s e et b e et e e e e e e e e aaabbe et eeaeaesaannnbeeeeaaaeesannnnes 92
S K T Grattan, P Basheer, S E Taylor, W Zhao, T Sun, K T V Grattan

Online Vehicle and Atmospheric Pollution Monitoring Using GIS and Wireless
YT EY oL N L= 1Yo T 99
L E Cordova-Lopez, A Mason, J D Cullen, A Shaw, A | Al-Shamma'A

Measurement of Vehicle-load Using Capacitance and Acceleration Transducers................. 106
S Yang, W Yang, Y Yang

Hazardous Exhaust Gas Monitoring Using a Deep UV Based Differential Optical
Absorption SpectrosScopy (DOAS) SYSTEM ..cooii ittt e e a e e e e aanes 112
G Dooly, C Fitzpatrick, E Lewis

Energy Reduction for the Spot Welding Process in the Automotive Industry ........ccccccceeeenis 118
J D Cullen, N Athi, M A Al-Jader, A Shaw, A | Al-Shamma'A

Validation of Keypad User Identity Using a Novel Biometric Technique.........cccccccvvveeeiicnnnee, 124
N J Grabham, N M White

Signalling Information from Embedded Sensors to Promote Lifetime Extension in
Electrical and Electronic EQUIPMENT.......c.ui it 130
S Hickey, C Fitzpatrick

Adaptive Electric Potential Sensors for Smart Signal Acquisition and Processing................ 136
R J Prance, S Beardsmore-Rust, H Prance, C J Harland, P B Stiffell

Detection of Premature Browning in Ground Beef with an Integrated Optical-fibre
Based Sensor Using Reflection Spectroscopy and Fibre Bragg Grating

BLIC=Te] a1 a0 oo | PERRR 141
M O'Farrell, C Sheridan, E Lewis, W Z Zhao, T Sun, K T V Grattan, J Kerry, N Jackman
Use of C. Elegans As a Model Organism for Sensing the Effects of ELF-EMFs ...................... 147

A H Lacchini, M L Everington, A T Augousti, A J Walker

Development of Morphological Operators for Field Programmable Gate Arrays........cc.c....... 151
A J Tickle, J S Smith, Q H Wu

Comparison Between the Residue-vector Map and Existing Quality Maps for
e A E T O oAV = o] o1 o Lo TP TT TP PPRPT 168
S Karout, M A Gdeisat, D R Burton, M J Lalor

Development of a Solid-state Multi-sensor Array Camera for Real Time Imaging of
Y= Vo = Ao =1 o £ RSP 174
D Benitez, P Gaydecki, S Quek, V Torres

Spectral Unmixing for Tracking Human Motion in Low Resolution Imagery ..........ccccccvvveee.... 180
V Govinda, J F Ralph, J W Spencer, J Y Goulermas

Thin Film Shape Memory Alloys for Optical Sensing ApplicationS........ccccvveiiiiiieiiiieee e, 186
Y Q Fu, J K Luo, W M Huang, A J Flewitt, W | Milne

Fabrication of Micromirror-based MagnetiC SENSOr .......coiii i 192
Z Cui, XWang, Y Li, G Y Tian



Characteristics of 9 mm Metallic Triple-beam Tuning Fork Resonant Sensor...........ccccceeee..... 197
J Intiang, J Weidenmiller, R T Rakowski, B E Jones, A Cheshmehdoost

ZnO Film for Application in Surface Acoustic Wave DeVICEe ........cccvveviieeeiiiiiiiiiiiie e 203
XY Du, Y QFu, SC Tan,JK Luo, AJ Flewitt, S Maeng, S H Kim, Y J Choi, D S Lee, N M
Park, J Park, W | Milne

Wireless Inertial Sensor for Tumour Motion Tracking ..o 209
M Bandala, M Joyce

Intelligent Wireless Asset Tracking of Packaged Gases ........cccuueeeiiiiiiiiiiiiiiiiiee e 215
A Mason, A | Al-Shamma'A, A Shaw, J Irven, R Wiktorowicz

A Portable System for Acquiring and Removing Motion Artefact from ECG
Y [ = £ P PR 222
A Griffiths, A Das, B Fernandes, P Gaydecki

Data Aggregation in Wireless Sensor Networks Using the SOAP Protocol.........ccccccevveeennns 229
A Al-Yasiri, A Sunley

Wireless Monitor for Cathodic Protection in Remote Sites: a Case Study for a

UNIVersity SPin-0UL COMPEANY .....oiiiiiiiieiiiiie ettt ettt e e et et e e s abre e e e abbeee e annnes 235
J M Hale
Ozone Detection Using an Integrating Sphere As an Optical Absorption Cell .............cccc...... 241

E Hawe, C Fitzpatrick, P Chambers, E Lewis

Infra-red Laser Source Using Tm:Ho Optical Fibre for Potential Sensor

N ] o1 o= o ] K= SRR 246
SY Chen, TL Yeo, J Leighton, T Sun, K T V Grattan, R Lade, B Powell, G Foster-Turner,
M Osborne

Metal Oxide-based Gas Sensor and Microwave Broad-band Measurements: an
INnovative APProach t0 Gas SENSING ..icciiiiuiiiiiiie i e e s s e e e e s e e e e e e e ssrnnaneeaeeees 252
J Jouhannaud, J Rossignol, D Stuerga

Polypyrrole Active Layers of Gas Sensors Prepared by MAPLE Technology .......ccccoccueveenee 258
M Vrnata, D Kopecky, F Vyslouzil, O Ekrt, V Myslik, P Fitl, M Jelinek, T Kocourek

Ridge Extraction Algorithms for One-dimensional Continuous Wavelet
Transform: @ COMPATISON ..ottt e e e e e e e ab b e et e e e e e e s e aanbaeeeeaaaesaaannbbeeeaaaaeeaaannns 264
A Z Abid, M A Gdeisat, D R Burton, M J Lalor

Semiconductor Lasers As Integrated Optical Biosensors: Sensitivity
(0 011 413> 4 o o SRS 271
J Coote, S J Sweeney

ZnO Film Based Surface Acoustic Wave MiCrO-PUMP ...cuuiiiiieeeii e e e e e e seneneeee e e e e e s snnnneneeees 277
X Du, Y Fu, S C Tan, J Luo, A Flewitt, S Maeng, S H Kim, Y Choi, D S Lee, R-M Park, B
Milne

A New Multi-channel Real-time Digital Signal Processing Platform for Acoustic

Signal Processing and Sensor Response EMulation ..o 278
P Gaydecki
Gas Sensing Performance of Barium Strontium Titanate Thick Film Resistors...........ccccc...... 285

G H Jain, L A Patil

Germanium Coordination Compounds—structure, Properties, Possible
PN o] o1 T Lo 1o ] F= PSR 290
Ya | Lepikh, V A Smyntyna, P O Snigur, Ya M Olikh



Influence of Design Parameters of ECT Sensors on the Quality of Reconstructed

0= 1o =SSO 295
A Martinez Olmos, M A Carvajal, D P Morales, A J Palma

Methodology for Investigation of Diffuse Reflections in Tunable Diode Laser
ADSOIPLION SPECIIOSCOPY ittt et e ettt e e ettt et e e e e e s bbb et e e e e e e s e aanbbeeeeeaeesaaannbbneeaaaaaeaaannns 301
D Masiyano, J Hodgkinson, R P Tatam

Fibre Optic System for Biochemical and Microbiological Sensing ........ccccccceeeiiiiiiiiiiiiieeenens 307
L A Penwill, J H Slater, N W Hayes, C J Tremlett

An Optical Sensing Approach Based on Light Emitting Diodes ........cccccceeeeeiiiiiiiiiieee e, 308
R Stojanovic, D Karadaglic

Feasibility of a Multifunctional Morphological System for Use on Field
Programmable Gate ATTAYS ....c.ueiiiiiiiie ettt ettt e e et e e e st e e e s anbe e e e ennnes 314
A J Tickle, J S Smith, Q H Wu

Resistance Noise in TiO,-based Thin Film Gas Sensors Under Ultraviolet
[ 4= 1o 1= 1T ] o FS SRR UPPPPPPR 323
Z Topalian, J M Smulko, G A Niklasson, C G Grangvist

Optical Fibre Sensor for the Online Monitoring of Gamma Radiation DOSES............cccvvvveeeee... 328
S O'Keeffe, C Fitzpatrick, A Fernandez Fernandez, E Lewis, Ai Al-Shamma'A

Monitoring and Control System for Tuneable High Frequency Microwave

F N ST SY ] =0 I @ g T=T 4 T3 1 /2RSS 334
G P Lewis, S R Wylie, A Shaw, A | Al-Shamma'A, D Phipps, R Alkhaddar, G Bond

Measurement of the Air Boundary Layer on the Periphery of a Rotating Grinding
WHEEI USING LDA ...ttt ettt e et e e et e e s s bt e e e n b et e e anbb e e e e annbe e e e annneas 340
H Wu, B Lin, R Cai, M N Morgan

Key Handling in Wireless Sensor NetWOIKS .....coooi it 346
Y Li, T Newe
Process Monitoring in High Efficiency Deep Grinding- HEDG..............occciiiieieeee e 352

A D L Batako, S Koppal

Vehicle Identification by Capacitance and Infrared SENSOrS .......ccovvvciiiiiiii e 358
S Yang, W Yang, Y Yang

Efficiently Securing Data on a Wireless Sensor NetWOrk ... 364
M Healy, T Newe, E Lewis

SaVING WaLer iN SNOWETS .....eiiiiieiei ettt e e s bt e e s sabeeee e e 370
R A Alkhaddar, D Phipps, R Morgan, B Karci, J Hordesseux

Optoelectronic Sensors for Subsea Oil and Gas Production............ccccoeeiiiiiiiiiie e 376
D McStay, G Shiach, A Nolan, S McAvoy

Advanced Feed-through Systems for In-well Optical Fibre Sensing .......ccccccoevvviveeeeeeniiccnnnnen, 382
G Shiach, A Nolan, S McAvoy, D McStay, C Prel, M Smith

Microsphere Laser Developments for Potential Gas Sensing Applications..........cccccccveeeennns 388
TLYeo, SY Chen, T Sun, KTV Grattan, R Lade, B Powell, G Foster-Turner, M Osborne

Author Index





