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Abstract

This study is committed to improving the monitoring efficiency of traditional agricultural produc-
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tion under the condition of low-cost input, and realizes digital and intelligent agricultural produc-
tion management by developing an intelligent greenhouse environmental monitoring and control
system based on STM32 microcontroller and ESP8266 module. The system integrates temperature
and humidity, light and soil moisture sensors, realizes data transmission and remote control
through the IoT platform, and builds an intelligent, centralized and miniaturized environmental
monitoring system. In terms of hardware, STM32F103C8T6 microcontrollers and ESP8266 modules
are used, and the performance and stability of the system in the real agricultural environment are
verified through field tests. In the software design, user login, device management and real-time
monitoring are realized through WeChat applets, which improves the user-friendliness of the sys-
tem. Finally, 3D printing technology is adopted through the exterior design, which provides a strong
and lightweight external protection for the device, improving the reliability and practicality of the
device. Overall, the system improves agricultural production efficiency through digital and intelli-
gent means, and provides an advanced solution for sustainable agricultural development.
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Figure 1. Block diagram of the overall design of the system
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Figure 2. Hardware circuit diagram of each part
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Figure 3. Hardware connection diagram
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Figure 4. Hardware operation flow chart
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Figure 5. MQTT Platform Data Sent and Tested
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Figure 8. Field data experiments
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