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Design and Implementation of Intelligent Photovoltaic Ecological Greenhouse
Control System Based on PLC from the Perspective of Precision Agriculture
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Jiangxi Vocational College of Industrial Engineering, Pingxiang, Jiangxi 337000

Abstract : Facing the dual pressures of global cultivated land resource shortage and continuous population
growth, developing high—precision and low—energy—consuming facility agriculture has become a core
path to ensure food security. Traditional intelligent photovoltaic ecological greenhouses generally
have bottleneck problems such as lag in light regulation, large fluctuations in temperature and humidity
control, and low energy synergy efficiency. This study innovatively proposes a multi-variable fuzzy
control system based on Siemens S7-200 SMART PLC. By integrating the Modbus-Zigbee hybrid
communication protocol and the dynamic environment coupling model, it realizes the coordinated
optimization and regulation of environmental parameters. The system uses a 485 bus—type high—
precision sensor network to collect data in real time, and relies on the TIA Portal V16 platform to
develop an adaptive control program. The measured data show that the system'’s light intensity control
deviation is < % 15 Lux (80% higher precision than the traditional system), the temperature fluctuation
range is + 1°C (50% higher precision), the humidity fluctuation is +5% RH (40% higher precision), and
the CO, concentration control deviation is +50 ppm. It significantly optimizes the crop photosynthesis
environment and provides an engineerable technical paradigm for precision agriculture.

Keywords : precision agriculture; photovoltaic ecological greenhouse; programmable logic controller;
multi-parameter coupling control; wireless sensor network; energy efficiency optimization
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1 void main() {

2 while(l) {

3 Modbus_Read(Sensor_Data);

4 Fuzzy_Controller_Update();
5 PWM_Output_Adjust();
6  vTaskDelay(15000);
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