
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-61567-281-3 

Sensors Expo and Conference 2008
 

Rosemont, Illinois, USA 
9 – 11 June 2008 

Volume 1 of 4 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2008) by Questex Media Group, Inc. 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2009) 
  
For permission requests, please contact Questex Media Group, Inc. 
at the address below. 
  
Questex Media Group, Inc. 
275 Grove Street, Suite 2-130 
Newton, Massachusetts 02466 
 
 
Phone:  (617) 219-8300 
Fax:  (617) 219-8310 
 
www.questex.com 
 
 
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 
 
 
 

ETA1: Next Generation Digital Sensor Technology and Signal Conditioning ................................................................. 1
D. Weber 

 

Inertial Sensing for Safety and Productivity Improvements............................................................................................ 49
B. Fly 

 

Multisensor Enabled Auto Guided Vehicle: Multidomain System Concept for Automation........................................ 73
R. Gandhe 

 

Advances in NDIR CO2 Sensing Technologies for Mass Market Applications .............................................................. 97
A. Kouznetsov 

 

Acoustic-wave Based Sensors for Breakthrough Industrial Solutions .......................................................................... 115
G. Heider 

 

Capturing Department of Defense Opportunities to Insert Technology and Create New Products........................... 142
K. Kelley 

 

Sensing with Optical Fibers .............................................................................................................................................. 165
J. D. Weiss 

 

Advanced Fiber-Optic Sensors for Industrial Monitoring ............................................................................................. 201
C. K. Madsen 

 

Using Fiber Optic Sensors on Tomorrow's Materials Today......................................................................................... 225
J. Pacheco 

 

Recent Developments in the Financial Markets and Sensor and Instrumentation Sectors ......................................... 243
J. Lavelle, F. Guidone, J. Lemelman, G. Baker 

 

Wireless Networks Go Green............................................................................................................................................ 296
S. Ashton 

 

Save Kilowatts with Just a Few Milliwatts: Energy Management Solutions Based on Wireless Sensor 
Networks............................................................................................................................................................................. 325

N/A 
 

Robust Design Enables Pressure Sensors for Greener Technologies ............................................................................ 349
D. Strott, M. Blaney, D. Field 

 

Capitalizing on 802.11 for Wireless Sensor Networks .................................................................................................... 375
L. Adams 

 

Wireless Sensors Networks in Transportation Systems ................................................................................................. 385
N. VanDierdonck, C. Links, B. Blount, B. Dehouwer, E. Schietse 

 

Advanced Wireless Sensor Networks for Bridge Monitoring ........................................................................................ 395
S. Arms 

 

Battery-Powered Wireless System for Bridges and Transportation Infrastructure Inspection.................................. 428
A. Cervinka 

 

The Next Frontier in Adoption: Integrating Auto-ID and Auto-Sensing Technologies to Turbo-
Charge Enterprise Business Software.............................................................................................................................. 448

A. Botero 
 

The Concrete Structure as a Sensing Element: Combining Instrumentation to Concrete to Reduce 
Construction Costs ............................................................................................................................................................ 508

R. Hecht 
 

Structural Health Monitoring of Aged Bridges............................................................................................................... 523
P. Kung 

 

Innovation at a Crossroads Platform Design................................................................................................................... 555
J. Fredrickson, N. Sims, A. Brown, P. Seybold, J. Hanks 

 

Theory and Applications of Position Sensors .................................................................................................................. 587
P. Holman 

 

Highly Accurate, Non-Contact Speed Measurement of Moving Surfaces, Fibers and Fluid Flows............................ 642
D. Modarress 

 

Remote Ultrasonic Distance Measurement Systems ....................................................................................................... 679
E. Morton 

 

An Ionization Gas Sensor Based on a Simple 2-Electrode Structure ............................................................................ 706
A. E. Moser, B. Gump, L. Grigorian 

 

Standardization of Thermistors........................................................................................................................................ 735
G. Yan 

 

A Common Sense Approach to Measuring Angles on Rotating Systems with High Resolution ................................. 771
H. Flocke, M. Hepp, J. Quasdorf, H. Scherner 

 



Improved Primary Accelerometer Calibration via Laser Interferometry .................................................................... 788
M. I. Schiefer 

 

Absolute Angular Positioning Utilizing Magnetoresistive Sensors ................................................................................ 803
A. Bartos 

 

Prognostics and Condition-Based Maintenance: Sensing Needs and Industry Status ................................................. 877
C. Palmer, N. Mackos 

 

High-bandwidth, Customizable, Miniature Independent Sensor Nodes and Networks  for 
HUMS/CBM, Safety, and Security Monitoring............................................................................................................... 930

R. E. Spoor 
 

Practical Energy Harvesting for In-Plant Health and Process Monitoring .................................................................. 963
R. Freeland 

 

Bringing Vibration Data to Your Control Room and Maintenance Shop to Improve Reliability .............................. 980
S. Bowers 

 

A New Dimension to Sensing: Electrical Sensors without Electrical Connections ..................................................... 1035
S. E. Woodard 

 

Novel, Thin Film Battery Structure Enables a Paradigm Shift in Sensor Deployment ............................................. 1078
A. Wesser 

 

PM3: A Practical Guide to Battery Technologies for Wireless Sensor Networking .................................................. 1100
J. Young 

 

Leveraging Existing Wireless Infrastructures Ultra Low Power 802.11 Sensors....................................................... 1123
D. Piroli 

 

Digital Data Acquisition and Analysis ........................................................................................................................... 1155
S. Smith 

 

Adaptive Systems for MEMS and Materials Testing.................................................................................................... 1231
R. Beegle 

 

Barriers to the Commercialization of Micro and Nanotechnology: The 2007 Industry Report Card...................... 1251
R. H. Grace 

 

Dynamic and Precise Current Measurement with Robust Magnetoresistive Sensors ............................................... 1268
R. Slatter, J. Achenbach 

 

High-G Impact Sensors for Hostile Environments ....................................................................................................... 1304
D. Elerath, T. Christenson, G. Smith 

 

High Speed/High Resolution Encoder Interface for Enhanced Linear Displacement Measurement ....................... 1312
J. Vann 

 

Hybrid Micro/Nano Electrochemical Sensor for Toxic Chemicals.............................................................................. 1342
I. Oh 

 

Polymers for Permanent Wafer Bonding ...................................................................................................................... 1370
S. Farrens 

 

Ultra Miniature, Wireless, Implantable Pressure Sensor Solutions for Medical Applications ................................. 1393
A. Cao 

 

Primary Batteries: 20+ Years Operating Life ............................................................................................................... 1412
L. Adams 

 

Advanced Cerametrics, Innovative Fiber Technology: Enabling Breakthrough Energy Harvesting, 
Wireless Sensing, and Transducer Applications ........................................................................................................... 1433

N/A 
 

A Communications Perspective on Energy Harvesting: Collecting, Converting and Managing  the  
Energy for Communication Purposes ............................................................................................................................ 1453

N. Van Dierdonck 
 

Energy Harvesting Wireless Sensors for Direct Loads Monitoring of Rotating Helicopter Structures ................... 1471
S. Arms 

 

Energy Harvesting for Powering Sensor Applications ................................................................................................. 1517
R. Frank 

 

Energy Harvesting Technology for Wireless Sensors ................................................................................................... 1537
E. You 

 

Energy Harvesting using Micro Systems Technology: Challenges and Outlook........................................................ 1554
R. Vullers 

 

Energy Scavengers, Separating the Hype from the Reality ......................................................................................... 1593
J. Bouchaud 

 

Intelligent Energy-Harvesting Systems.......................................................................................................................... 1613
S. Porter 

 

Energy Harvesting Systems using Piezo-electric MFCs ............................................................................................... 1629
T. Daue, J. Kunzmann 

 



Power Harvesting Applications and Solutions for Autonomous Sensors .................................................................... 1659
J. Frank 

 

Practical Energy Harvesting is the Key Enabling Technology to Maximize the Benefits of Wireless 
Sensing .............................................................................................................................................................................. 1671

S. Roberts 
 

Smart Sensors Systems Design: New Challenges .......................................................................................................... 1688
S. Y. Yurish 

 

A Single Part Number Software Configurable Hardware Platform can Significantly Reduce Sensor 
Wiring Complexity .......................................................................................................................................................... 1728

P. Sagues 
 

How to Implement Low-Cost Sensor Systems Using Simple, Mixed-Signal Microcontroller 
Peripherals ....................................................................................................................................................................... 1745

S. Porter 
 

Middleware: The Missing Software Piece in your Sensor Network ............................................................................ 1765
S. Helal 

 

Precision RTD Signal Conditioner with IEEE 1451 TEDS and Protocol ................................................................... 1797
D. Wobschall, W. S. Poh, K. Y. Chow 

 

A Novel Method and System for Frequency Agility in a Wireless Sensor Network................................................... 1853
S. Sun 

 

Harmonization of IEEE 1451 Sensor Standards with Global Standards.................................................................... 1883
K. Lee 

 

Advancing the Sensor Web: Application of Open Standards ...................................................................................... 1925
S. A. Bacharach 

 

ISA100 Developing a Reliable and Universal Family of Wireless Standards ............................................................. 1939
I. McPherson 

 

Advancing the Sensor Web: Application of Open Standards ...................................................................................... 1958
S. A. Bacharach 

 

PULSENet and the Application of Sensor Standards in the Defense and Intelligence Community ......................... 1970
S. Fairgrieve 

 

Environmental Web 2.0: Powering Next Generation Science to Mitigate Coastal Disasters .................................... 1987
P. Bogden 

 

PULSENet and the Application of Sensor Standards in the Defense and Intelligence Community ......................... 2018
S. Fairgrieve 

 

Integrated Systems Health Management (ISHM): Making Smart Sensors Intelligent.............................................. 2035
J. L. Schmalzel 

 

Wireless Technologies ..................................................................................................................................................... 2066
R. Budek 

 

WS1: What a Mesh! The Ins and Outs of Mesh Networking Technologies ................................................................ 2084
J. Young 

 

Delivering Industrial Strength Wireless: Wireless Sensing for Process Improvements ............................................ 2122
I. McPherson 

 

Reliable Wireless Sensor Network Performance in the Face of Adversity.................................................................. 2151
S. Toteda 

 

Cost-Effective and Power-Friendly Solutions for ZigBee and IEEE 802.15.4 Wireless Networks ........................... 2173
K. T. Le 

 

A Novel Method and System for Frequency Agility in a Wireless Sensor Network................................................... 2197
S. Sun 

 

New IETF 6LoWPAN Standard Moves Wireless Sensor Networks into the IP Mainstream ................................... 2223
D. E. Culler 

 

Application Development for ZigBee and IEEE 802.15.4 Wireless Mesh Networking .............................................. 2259
T. Gillman, D. Gislason 

 

Wireless USB: An Overview of Technologies, Protocols, and Applications................................................................ 2284
G. West 

 

Author Index 
 
 
 
 
 
 
 
 
 




