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Abstract

This paper presents an Internet of Things (IoT)-based air- quality
monitoring system for indoor and outdoor environments. To minimize
sensor bias, the system combines real-time sensing with a dynamic air-
speed control unit that adjusts fan speed according to the measured
wind speed. Continuous outdoor operation is supported by an
independent battery-management system (BMS). Sensor data are
transmitted over Wi-Fi using the MQTT protocol to a cloud platform

for storage and visualization. The system uses an LSTM neural network

to forecast pollutant concentrations as time series, and Principal
Component Analysis (PCA) is applied for dimensionality reduction.
Using six principal components (cumulative explained variance =~
0.96), the model achieved a MAPE of 5.27% on the held-out test set.
The system supports historical data access, trend analysis, and
predictive alerts, and is applicable to indoor air monitoring and

automated laboratory air-control systems.
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