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Motivation & Problem
Statement
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Research
Objectives

« Review existing air quality monitoring solutions and technologies
* Design a real-time air quality monitoring system architecture

* Develop and implement the proposed monitoring solution

» Evaluate system performance through load testing and latency

analysis
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Architectural selection
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System Architecture
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Data generation
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Streaming processing
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Visualization and alerting
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Evaluation and results
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Future work

 NASA FIRMS satellite fire/smoke ingestion

« AWS cloud deployment (Terraform already partially
designed)

» Cross-city anomaly correlation

 ML-based anomaly detection replacing Z-score
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Conclusion

« Conducted a review of existing air quality monitoring solutions

* Designed and implemented a reproducible real-time streaming pipeline
« Implemented onset/recovery alerting

« Achieved sub-minute end-to-end latency at ~414k events/min
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