
As bu i l d i n gs , bri d ge s , and veh i cles age , the cost to detect and rem edy the ef fects of
corro s i on ,s tress fractu re s , and other damage can be pro h i bi tively ex pen s ive and ti m e -
con su m i n g. SRI In tern a ti onal is devel oping wi reless micro - s en s ors that can be
em bed ded in these stru ctu res to con ti nu o u s ly mon i tor their "health" from the inside
o ut . The sen s ors provi de an early - w a rning sys tem for assessing damage before safety
i s sues ari s e , and can help ex tend a stru ctu re’s life by pri ori tizing the need for
preven tive mainten a n ce .

For cl i ents su ch as the Na ti onal Aeron a utics and Space Ad m i n i s tra ti on (NA S A )
and the Federal Hi ghw ay Ad m i n i s tra ti on , t h ro u gh the Ca l i fornia Dep a rtm ent of
Tra n s port a ti on (Ca l Tra n s ) , SRI has devel oped a series of wi reless sen s ors call ed
Sen s or Ta gs™ and Sm a rt Pebbl e s ™ . The sen s ors can be em bed ded in bu i l d i n gs ,
a utom obi l e s , and airc raft to provi de cri tical data to mon i tor the integri ty of t h e s e
s tru ctu re s . E m bed ded sen s ors record events or current con d i ti ons of t h ei r
su rro u n d i n gs . An ex ternal "re ader" provi des power to the wi reless sen s or to en a ble it
to tra n s pond its ID nu m ber and sen s or statu s .

SensorTags™ Detect Over-Temperature
Conditions on the Space Shuttle

SensorTags are devices that integrate radio frequency identification devices
(RFIDs) with sen s ors to en a ble rapid wi reless interroga ti on of a stru ctu re’s health. For
NA S A , SRI devel oped Sen s or Ta gs that mon i tor tem pera tu res underneath the
t h ermal protection system on the U.S. Space Shuttle. SRI built 12 prototype
devi ces capable of withstanding 400° C and providing over-limit indicati on at a
predetermined temperature less than 400° C. The goal of the research was to
embed the devices in a two-millimeter gap between tiles on the Space Shuttle to
record possible over-temperature conditions during atmospheric reentry, thereby
identifying tiles that may need repair.

Over- tem pera tu re indict a ti on has app l i c a bi l i ty to com m erc i a l / i n du s trial 
envi ron m en t s , as well , su ch as for inven tory con tro l ,s h i pp i n g, s te a m - s teri l i z a ti on , etc .
SRI is looking for indu s trial partn ers intere s ted in com m erc i a l i z a ti on opportu n i ti e s .

Wireless Micro-
Sensors Monitor
Structural Health

S



Smart Pebbles™ Warn of Impending Corrosion in
Bridge Decks

SRI In tern a ti onal is working with Ca l Trans to devel op ch l ori de threshold sen s ors call ed Sm a rt
Pebbl e s . These devi ce s , l i tera lly the size of a pebble and of similar wei gh t , can be em bed ded in
bri d ge - decks to mon i tor ch l ori de ingress into bri d ge - deck con c rete — important in pri ori ti z i n g
s teps to pro tect the underlying rei n forcing steel bars from corro s i on .

The first Sm a rt Pebbles pro to types are under con s tru cti on . These Pebbles wi ll be em bed ded
i n s i de an ex i s ting Ca l i fornia bri d ge to mon i tor its ch a n ge over ti m e . The devi ce could be em bed ded
wh en po u ring new con c rete , as well . A va n - m o u n ted re ader could then drive past the sen s or to
obtain its chloride-threshold data. Using a global positioning system (GPS), the van could
automatically update the health status of the bridge in the bridge database.

SRI is seeking an indu s trial partn er for tech n o l ogy licensing to mass-produ ce these devi ce s .

Applications of Wireless Micro-Sensors Include:
● Bri d ge s , to mon i tor ch l ori de ingress or corro s ive con d i ti ons to help bri d ge en gi n eers

pri ori ti ze mainten a n ce

● Buildings, to monitor temperature, motion, and cracks

● Aircraft and space vehicles, to report excessive temperatures

● Ti re tem pera tu re and pre s su re mon i tors on autom obi l e s , tru ck s , and airc raft to provi de early
w a rning of i m pending tre ad sep a ra ti on

● Child car safety seats, for programming a child’s weight into an airbag system

● Microwave ovens, to monitor temperature limit and determine when food is fully cooked

● Medical equ i pm ent steri l i z a ti on , to mon i tor tem pera tu res and determine wh en steri l i z a ti on
has been ach i eved

● Medical and process diagn o s i ti c s

● Shipping containers, to monitor temperature, humidity, and shock

● The ph a rm ac i s t’s or grocer ’s shel f , to mon i tor decom po s i ti on of ch em i c a l s , ph a rm aceuti c a l s ,
and food (for example, to determine when milk goes sour by monitoring its pH level)

● Agriculture/gardening, to monitor soil moisture, pH and salinity

● Inventory control, to monitor environmental conditions

● Con d i ti on - b a s ed mainten a n ce of m echanical equ i pm en t

About Us
SRI In tern a ti onal is an indepen den t ,n on profit re s e a rch and devel opm ent or ga n i z a ti on that

of fers unmatch ed depth and bre adth of ex pertise — from app l i ed re s e a rch thro u gh the de s i gn and
devel opm ent of adva n ced app l i c a ti on s .S R I ’s parti c i p a ti on at each phase of i n n ova ti on all ows us to
work with cl i ents from con cept to soluti on install a ti on .

You Make the Call
For more information on wireless micro-sensors, contact:
Dr. David G. Watters, telephone: 650-859-3753, email: david.watters@sri.com
Dr. David L. Huestis, telephone: 650-859-3464, email: david.huestis@sri.com
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