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Problem

e Not enough air quality data on local scales
e Uncertainty about accuracy of low-cost sensors

o If the data is inaccurate, how can we adjust/calibrate its values?
e How to incorporate low-cost sensor data into environmental models
e How to get citizens to participate with easy-to-use devices
e How to automatically visualize citizen-science data



Related Work
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Related Work

SmellPGH
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Approach

e Built prototype with inexpensive PMS5003 sensor to automatically post data
to web server.




Approach

e Built web-server hosted on Heroku to receive and store sensor data.

@ Home Readings Register Visualization
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Approach

e \isualize data from other projects - SmellPGH, PurpleAir, Allegheny County
Official Data

@ Home Readings Register Visualization
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Approach

e ML + Data Analysis

PittAir vs PurpleAir
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Analysis
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Analysis

e Random Forest Regression (random forests are run in parallel)
o Attempts to avoid overfitting.
o Useful for non-linear data.
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Results/Analysis

- Left figure: PittAir sensor values (placed inside a house) vs. PurpleAir sensor values (presumably also
inside).
- Right figure: Calibrated PittAir sensor with Random Forest Regression ML (of 77% accuracy).
- Total values used: 1132.
- 75% of values used for training and 25% used for testing.
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Results/Analysis

- Tested the accuracy of the model by using values not used in building or testing the ML model.
- Left figure: PittAir sensor values vs. PurpleAir sensor values.
- Right figure: Calibrated PittAir sensor values with ML model from previous slide (141 values used).
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Future Work

e Improve outdoor models by calibrating near existing sensors hourly and
analyzing its accuracy.

e Making collected data available in different formats for analysis.

e Automatically visualize the data on a graph on the website.

e Posting analysis/data automatically to Slack via an API.



Questions?



Thank you!



