Environmental Data Sensing and Monitoring System Using Community-based Private LoRa
Network

BACKGROUND

Environmental Data Sensing and Monitoring System
System: A network of sensors tracking temperature,
humidity, altitude, air quality, UV, and rainfall.

* Methodology: Sensor devices — Raspberry Pi
gateways — Network server — Application servers,
with a Join server for secure communication.

* Data collected: Temperature, humidity, altitude, air
quality, UV levels, and rainfall.

* Use Cases: Real-time alerts, environmental
monitoring, agricultural optimization, and urban
planning, pollution and climate change tracking.
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Data transmitted via a community-maintained private
LoRa network, using custom Raspberry Pi gateways to
forward data to central servers for further processing
and analysis.

RESULTS

Starting Address Ending Address
14th and High St., Boulder ( 1850 Table Mesa Dr. Boulde
Calculate Distance Enlarge Map

Straight line distance: 3.09 miles , 4.97 kilometers (km) , 16297 feet , 4967 meters
Driving distance: 6.06 miles , 9.75 kilometers (km) , 32000 feet , 9754 meters
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I'm grateful for the guidance and mentorship of Agbeli Ameko and Dr. Keith Maull during my time with the team. | also appreciate the administrative team's tireless efforts to ensure the seamless operation
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Future Work

°* Free and open anemometry solutions
* Reduced LoRa deployment costs
° Enable edge computing and Al-ready weather modeling

Conclusion

We devised a decentralized loT weather monitoring system
leveraging LoRa-enabled sensors and Raspberry Pi
gateways, which enables real-time alerts, and informed

decision-making for environmental sustainability, agriculture,

and urban planning.




