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Abstract

Aiming at the problem of huge economic losses caused by spoilage and deterioration of Dangshan pear during storage, this study
aims to design and implement a low-cost, real-time odor monitoring and early warning system based on Internet of Things technology
and artificial intelligence. The system takes ESP32-S3 as the main control chip, integrates five gas sensors including methane, carbon
monoxide, volatile organic compounds (VOC), alcohol/odor and formaldehyde, and builds an electronic nose array. Collect sensor
data and train the classification models of “good pears” and “corrupt pears”, and deploy the lightweight TensorFlow Lite model on
the ESP32 end for real-time edge inference. The system provides local early warnings through display screens and LED lights, and
simultaneously uploads data to the Internet of Things cloud platform via the MQTT protocol, offering a real-time data visualization
interface. Experimental tests show that the system’s recognition accuracy rate for the rotten state of pear trees reaches 91.3%, and the
time consumption for a single inference is less than 700ms. It can achieve data synchronization and real-time monitoring on the local
area network and cloud platform. This system provides a non-contact detection solution for the storage of Dangshan pear, featuring
low power consumption, high real-time performance and easy deployment. It has broad application prospects in the field of intelligent
storage of agricultural products.
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