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Background

Griffin Park, Orlando

Photo: https://www.huffpost.com/entry/florida-poor-black-neighborhood-air-pollution_n_5a663a67e4b0e5630072746e3



Goals of STAIR

❑ Establish a secure, trustworthy and reliable air quality monitoring 
network for Orlando, FL region
❑ Design & build network for PM & CO2, up to 100 nodes
❑ Ensure high data quality through remote calibration, drift and 

malfunction detection
❑ Create an accurate deep learning based simulation system

❑ Promote sustainable empowerment of residents
❑ Promote wellness through social behavior study
❑ Citizen trust in governance 
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STAIR Hardware
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Web interface



Design Considerations

❑ STAIR is an interdisciplinary research network
❑ Hardware control is a priority

❑ Custom mainboard (SAML11 microcontroller)
❑ “Three-in-one” compact battery module

❑ Now with commercial charger & battery
❑ Flexible adapter boards

❑ Mix & match sensors
❑ Enable future upgrade
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Design Considerations

❑ Data quality is another priority
❑ Three Plantower PMSA003 sensors
❑ Install at best location feasible

❑ Open, sunlit, easy to access
❑ Utility power not always available
❑ Solar power preferred
❑ Install pole if needed

❑ Solar condition vary drastically
❑ Bigger panel if needed On fence On pole 30W panel
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Community Engagement Considerations

❑ Keep stakeholders involved and informed
❑ County Commissioners’ offices
❑ City of Orlando
❑ Local Environmental Protection Division

❑ Active community outreach
❑ Homeowner associations
❑ Religious & non-profit organizations
❑ Media outlets & social media
❑ Newsletter, mailing list, yard sign etc

❑ Community grant available

At Alianza events

WFTV interview Yard sign
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Next Step

❑ 46 installed for homeowners
❑ 18 schedule for community center

❑ New commercial battery module
❑ 2.5x capacity

❑ Field calibration ongoing

❑ Collaboration welcome!
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Mobile lab


