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An Intelligent Energy-Saving Control System Based on
Machine Learning and Internet of Things in Indoor
Environment
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Abstract

The objective of this study is to develop an
indoor smart energy-saving control system that
integrates Internet of Things (loT) devices, machine
learning models, and environmental sensing
technologies. The system adopts a three-layer
architecture consisting of the IoT layer, backend
application service layer, and frontend interface layer.
Various  devices—including  temperature  and
humidity sensors, smart plugs, motion detectors, and
Wiz smart lighting—are wused to collect
environmental and power consumption data. The
backend, built with Node.js, employs a CatBoost
regression model to predict optimal fan speed and air-
conditioner temperature adjustments, while control
signals are transmitted through the Tuya loT platform
for infrared-based device operation.

The system incorporates PMV (Predicted Mean
Vote) as the thermal comfort evaluation index,

enabling environment-aware automated cooling
control. A cross-platform user interface developed
with Flutter provides real-time monitoring, device
control, energy visualization, notifications, and basic
system configuration. The system demonstrates its
ability to reduce energy consumption while
maintaining indoor comfort, making it applicable to
semi-public indoor spaces such as classrooms,
dormitories, and offices. This work establishes a
compact and extensible smart energy-saving platform
with practical potential for smart-building and smart-
campus environments.

Keywords: Gradient Boosting Tree (CatBoost),
Internet of Things (loT), Machine Learning, Smart
Energy Saving, Thermal Comfort.
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