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 To develop miniature, lightweight, passive, 
remote , wireless sensors for Condition Based 
Maintenance (CBM) and Structural Health 
Monitoring (SHM) applications

 To develop sensors that will transmit encoded, 
sensed information in a multi-sensor 
environment for a distance of several meters

 To develop a platform for many different sensor 
applications and for a wide range of operating 
environments
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 Passive, Wireless, Coded

 Large bandwidth, high speed

 Large reading range

 Small, rugged, cheap

 Noise tolerant, no cross sensitivity

 Low loss and variable frequency

 Radiation hard for space applications

 Operate over wide temperatures and in harsh 
environments

 Measure physical, chemical and biological 
parameters
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 Use surface acoustic wave (SAW) device 
technology to produce a spread spectrum, 
coded, passive sensor platform

 Use different piezoelectric materials such as 
quartz, lithium niobate, gallium orthophosphate, 
langasite, and/or ceramics to meet system 
requirements, 

 Differentiate between the effect of strain (and 
other physical parameters) and temperature

 Develop wireless systems for measurement of 
physical parameters (such as strain), and 
temperature
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From Siemens



 Ability to both measure a stimulus and to wirelessly, 
passively transmit the information

 Frequency/time are measured with greatest accuracy 
compared to any other physical measurement

 Passive – No external power, long service life
 Operate from cryogenic to ~1000oC
 Wide dynamic range
 Identification capability
 Small, lightweight, and conformal
 Adequate for work in harsh environment
 Radiation hard
 Easy to install on new or existing structures
 Low cost
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Piezoelectric 
substrate
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Measure:
• Static strain/torque, 
• Rate-of-change of strain/torque
Minimum post-processing required 
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Strain measurement setup Torque measurement setup
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 Condition Base Maintenance (CBM) of machinery (motors, 
generators, pumps, gear systems, etc.)

 Distributed Wireless Sensor Network for CBM and SHM
 CBM and SHM in harsh environments (Extreme temperature, 

corrosive environment)
 DoD platforms which have key structural components that 

require torque, strain, or loads monitoring
 NASA and Aerospace industry
 Power plant turbo generators, Wind turbines 
 Oil industry
 Automotive industry
 Transportation – rail roads, bridges, etc.
 Consumer market (e.g. fragile cargos)
 Medical and health industry (e.g. pressure sensors)
 Estimated market opportunity at about $ 3 B/yr 
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 Not suited for large area applications

 Sensitive to metallic environment

 Limited reading distance dependent on operating 
frequency

 Design of SAW sensor antenna is a challenge, 
again, dependent on frequency.
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 Albido has developed a system capable of CBM and SHM, 
particularly of measuring high-bandwidth torque, strain, 
and temperature in extreme environments.

 The system uses wireless, true passive strain sensors 
based on SAW technology. 

 The system employs a new method, developed by Albido, 
for compensating the errors induced in the SAW strain 
sensor by large temperature variations.

 Albido’s products are wireless SAW sensors for CBM and 
SHM. Products also include Reader and Software.

 Since Albido’s sensors are small, conformal, and cover a 
large temperature range, they can be used in stationary or 
moving structures.

 Market for Albido’s products is large (several billion 
dollars), both commercial and military.
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 The development of Albido’s strain sensors 
was funded through the Office of Naval 
Research through STTR/SBIR contracts.

 The author wishes to thank ONR , and 
especially Dr. Scott Coombe, ONR.
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