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Design and application of a remote greenhouse monitoring system
based on LoRa and NB — IoT
GU Zhigiang' ,ZHU Wu' , WANG Guangdong’
(1. School of Electronic and Information Engineering, Shanghai University of Electric Power, Shanghai 200090, China;

2. State Grid Shanghai Electric Power Chongming Supply Company, Shanghai 201250, China)

Abstract; To enhance the data visualization and informatization levels of agricultural remote monito-

ring systems, this paper designs an integrated greenhouse monitoring system. The system combines envi-

ronmental factor collection, image acquisition, wireless communication, and remote monitoring. An em-

bedded microprocessor is used to collect environmental data, while an ESP32CAM with an OV2640 cam-

era caplures images of leaf pests and diseases. LoRa and NB — IoT technologies are employed for networ-

king, enabling data upload to a cloud server. A B/S architecture — based monitoring platform facilitates

data upload and control command issuance for the greenhouse. The system incorporates the YOLOvV8 ob-

ject detection algorithm to identify pests and diseases in the collected images, preventing potential adverse

effects on greenhouse crops. Test results demonstrate that within a range of 3000 meters, the LoRa com-

munication success rate reaches 98% . Validation tests confirm the system’s stable and reliable operation,

making it effective for remote greenhouse monitoring and applications.

Keywords : greenhouse ; remote monitoring ; image capture ; YOLOVS ;leaf pests and diseases
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