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Monitoring system development from 
sensor concept to operational system
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Research and Development accomplishments:
- Demonstration of concept through extensive simulation 

and experimental campaigns

- Major advancements based on R&D lessons-learned

- Value engineering for a robust and cost effective design
Deployable Sensor /  

Communication Systems               

Use-inspired R&D cycle



Idea – can we take advantage of the physics 
of light to directly measure earthquake drift?

Building interstory drift during an earthquake



Interstory drift is used in many 
standards to assess building performance
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The concept - exploit the physics of light 
for direct, broad-band drift measurement
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Inexpensive light-sensitive diodes are 
at the heart of our sensor concept
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Generation 1 - a prototype sensor 
for proof of concept
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Testbed #1 - a motion table for generating 
realistic interstory drifts was developed



El Centro motion test

Testbed #2 - a simple laboratory 
scale frame structure



Sensor measurements exhibited excellent 
agreement with ground truth drifts
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Generation 2 - an integrated 
sensor on a single circuit board

~9 inches



Testbed #3 - the DOE Office of Nuclear Safety 
supported a larger 3D test at UNR in 2017
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Drift measurements -
ground truth versus DDPS



Generation 3 - a deployable sensor based 
on value engineering and lessons learned 
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Generation 3 – Advancements through 
incorporation of many lessons learned
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A new wireless mesh network has been 
developed for deployment and operations

We need bullet-proof
reliable data transmission



The communication gateway

Gateway



Four sensors were deployed at  
Lawrence Berkeley Lab in September 2019



The sensors have operated continuously 
with complete reliability for 14 months

Automated email delivery of data

“Triggered”
earthquakes



The system can send an automatic 
email once an event is detected



A smartphone app has been created 
to accept and display drift data remotely

Tab 1 Building Location Tab 2 Sensor Status Tab 3 Data Visualization

Android Smartphone AppAndroid smartphone app developed by 
computer scientist Vincenzo Quinto



Our final objective is to provide rapid data 
to transform post-event response

Rapid real-time measurements
with reliable data transmissionEarthquake event occurs

Immediate data to 
inform response decisions

• Emergency responders
• Re-occupancy
• Continuity of operations
• Guidance for detailed 

inspections
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