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Disclaimer: Material presented is for informational purposes only. EPA does not recommend nor endorse any particular sensor product or data management platform. 1
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Disruptive Technology

Clayton Christensen coined the term in "The Innovator's Dilemma“!-2
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= Often has performance
problems because it is new

= Appeals to a limited
audience and may not yet
have a proven practical
application

http://money.cnn.com/2018/05/10/news/companies/ale
Xxa-amazon-smart-speakers-voice-shopping/index.html



http://money.cnn.com/2018/05/10/news/companies/alexa-amazon-smart-speakers-voice-shopping/index.html
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21st Century‘Canary in a Coal Mine’

The Pigeon Air Patrol — a joint project by tech companies Plume
Labs and DigitasLBi — released pigeons outfitted with air-
monitoring packs to record and report real-time air pollution
levels in London. This three-day venture was used to spread
awareness on London’s smog problem.
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Racing pigeons wear

a small fabric vest Air monitor O3
outfitted with a detects ozone and
feather-light nitrogen dioxide
backpack.
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One pigeon wore a
GPS device instead
of an air monitor.

HOW IT WORKED
Londoners Tweeted their location to a Pigeon Air team
member and received real-time results (via Twitter) of air
quality in their area.
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Collection of Air Data

Air Quality - Traditional Government Role

Communicating

Collecting

Sharing

Storing

OCollecting ®Storing OSharing ®@Communicating

Air Quality — Complex Current State

Participants

Data Sets
Sensors Citizens/Communities
Satellites Researchers/Academics
Monitoring networks Nor_\proflts
Businesses

Governments
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This Photo by Unknown Author is licensed under CC BY-NC-ND



http://zilsel.hypotheses.org/1860
https://creativecommons.org/licenses/by-nc-nd/4.0/

Advancing Sensors

Where can EPA have an impact in this space?



Advancing Sensors

1. Data Quality
2. Data Interpretation
3. Data Management



(Select) Sensor Data Quality Questions

1. What are the necessary measurement parameters, targets,
ranges, and bounds for various end applications?
«  How do these vary by pollutant?

2. Duration of measurement for various end uses?
. Indicative vs. continuous

3. Sensor performance characterization
« Initial vs. ongoing requirements?
4. Consideration of non-traditional ways of accomplishing

measurement goals

«  Example: Algorithm pre-calibration techniques
https://pubs.acs.org/doi/full/10.1021/acs.est.8bh01826



https://pubs.acs.org/doi/full/10.1021/acs.est.8b01826

Performance Benchmarks Deliberations M
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= | Announcing the “Deliberating Performance Targets for
BB Air Quality Sensors” Workshop

20 | 8 = June25and 26,2018

, _ Registration is now OPEN
EPA Research Triangle Park Campus in Durham, NC

Register to attend (in-person or webinar)

Register via the Air Sensor Toolbox website: https://www.epa.gov/air-sensor-toolbox



https://www.epa.gov/air-sensor-toolbox

Current Conditions

Air Quality Index (AQI)
observed at 14:00 EDT

o

Health Message: None

Noze: Values abowe 500 are considered Beyond the AQI. Follow recommendatons for
the Hazardous caregory. Addidonal informaton on reducing exposure ro exremely
high levels of particle poliution is available here.

AQI - Pollutant Details

Ozone
Particles (PM10)

Particles (PM2.5)

Air Quality Forecast

Today

Tomorrow

Air Quality Index (AQI)

Health Message: None

Air Quality Index (AQI)

Health Message: None

AQI - Pollutant Details
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Data Interpretation
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Holly Springs

*|On Thu Mar 15 2018 15:29:23 GMT-0400 (Eastern

Daylight Time)
Short-term PM2.5 is LOW at 15pg/m3

Enjoy your activities.

Short-term AQI

Oak Grove, NC

5 ; Moderate
L

51-100: Air quality is acceptable; however, for some pollutants there may be a
moderate health concern for a very small number of people who are unusually
sensitive to air pollution

Trends | Particles | Sensor | Current Weather

Channel A Running Averages

ResiTime  Shortterm 30 mimte 1 hour Zaholl]  One week
57 56 54 51 33 43
15ug/m3 15ug/m3  1dpgrm3  12ug/m3 Bug/m3 10ug/ms

Channel B Running Averages
RealTime  Shortterm 30 minute 1 hour & hour Zihour | Onewesk
59 58 56 52 33 34 45
16pg/m3  15pg/m3  T4pg/m3  13ug/m3 | Bugfm3 8pg/m3  T1lug/m3a
* Laser Temperature: 7S°F * Laser Humidity: 16%

Excellent Confidence
* Approximate conditions the laser is exposed to. Readings are affected by
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Current Condiltions In Durham, NC ~3:30pm on 3/15/18



Data Interpretation Considerations

— Current state of monitoring

and
—|nter

nealth science

oretation varies by

pollutant

— Displaying variable datasets
& use of “stoplight” colors
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Data Management — Current State
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Data Management Questions

=

o O >

Ownership - Who owns the data?

Standardized formats and exchange
* Facilitation of data from different devices

Security — FedRAMP approval?
Privacy — Tracking individuals
Fusion — How are different data sets being merged together?

Algorithms/Assumptions/Models — What adjustments are being
made on raw measurements, are the corrections ‘proprietary’?

14



Alr Sensors International Conference

September 12-14th, 2018
Oakland Convention Center

https://asic.agrc.ucdavis.edu/reqister 15



“Change” Loves Company AN
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https://www.nytimes.com/2017/08/09/business/heart-and-asthma-
monitors-theres-an-app-for-that.html?emc=etal
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https://www.nytimes.com/2017/08/09/business/heart-and-asthma-monitors-theres-an-app-for-that.html?emc=eta1
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Kristen Benedict
Benedict.Kristen@epa.qov
(919) 541-1394
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