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Development of loT-Based Air Quality Monitoring System
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Abstract

The creation of an Internet of Things-based air pollution
monitoring system for indoor and outdoor settings is presented
in this paper. In order to minimize sensor deviation, the system
incorporates real-time sensing with a dynamic airspeed control
unit that modifies fan speed in response to actual wind flow.
Continuous outdoor operation is guaranteed by an independent
BMS power storage module. Microcontrollers are used to gather
environmental data, which is then transmitted via Wi-Fi and
stored on a cloud platform via the MQTT protocol. Additionally,
the system uses Long Short-Term Memory (LSTM) neural
networks to forecast PM2.5 concentrations over time. Principal
Component Analysis (PCA) is used for dimensionality reduction
in order to improve accuracy. A Mean Absolute Percentage Error

(MAPE) of 5.27% was attained by the model. The system
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provides trend analysis, forecast alarms, and access to historical
data for the system supports historical data access, trend
analysis, and predictive alerts for proactive air quality
management, and it can be extended to meteorological and

automated laboratory applications.
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Residual Analysis: Percent Error vs Reference
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. MAPE (%)
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Non-PCA PCA
Multiple Linear Regression Model 11.11 8.93
Polynomial Regression Model 10.23 7.38
Long Short-Term Memory (LSTM) Model 10.16 5.27
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Principal Component Plot
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gﬂﬁ 13 Bi-Plot Eigenvectors Vector
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