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Abstract

In recent years, with the continuous improvement of people's requirements for
indoor environment comfort and health, factors such as lighting, temperature and
humidity, and air quality in classrooms have attracted widespread attention to their
impact on students' learning efficiency and physical and mental health. The traditional
classroom environment adjustment methods are mostly passive manual operations,
which cannot respond to environmental changes in real time and cannot meet the
needs of intelligent regulation. In order to actively optimize the quality of classroom
environment, this article designs an intelligent control system based on STM32F103
microcontroller. The system integrates multiple sensors such as temperature and
humidity, light intensity, PM2.5 concentration, etc., to monitor the environmental
parameters in the classroom in real time; Users can easily set the desired
environmental threshold through buttons; Once any abnormal values are detected, the
system will immediately issue an alarm SMS reminder. At the same time, the system
reserves interfaces for execution modules such as external fans, heating, and fill
lights, which can automatically adjust various indicators according to needs and
actively optimize the classroom environment. This intelligent control system
implements the design principles of low cost, high reliability, easy operation and
maintenance, adopts a modular hardware structure, and selects core components with
high cost-effectiveness. The hardware circuit design is reasonable, the software
process is standardized and complete, and the human-machine interface operation is
simple. The system has high integration, comprehensive functions, and timely
response, which can effectively improve the passive situation of traditional modes and
make positive contributions to the improvement of teaching environment quality. It
has broad prospects for promotion and application.

Key words: microcontroller control; Environmental monitoring; Automatic

adjustment; alarm system
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