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Construction of an Intelligent Irrigation System for Tea Plantations
Using Image Recognition Technology
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Abstract

Crop irrigation is one of the key factors influencing both yield and quality in agricultural
production. However, insufficient or excessive irrigation can lead to reduced Yyields,
deterioration in crop quality, and even place additional strain on water resources. Traditional
irrigation strategies largely rely on farmers’ experience and intuition. In recent years, the
widespread availability of sensing devices and the advancement of automated control
technologies have promoted the adoption of smart irrigation systems in agricultural production,
demonstrating a certain level of precision irrigation performance. Nevertheless, most existing
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systems still rely primarily on environmental and climatic data, as well as pre-set crop
parameters, to make irrigation decisions. This limits their ability to adapt dynamically to
changes in crop growth status across different regions, seasons, or environmental conditions,
often resulting in inaccurate estimations of crop water requirements.

To address these issues, this study developed an intelligent tea plantation irrigation system
that integrates image recognition and cloud computing technologies. The core components of
the system include: (1) a Plantation Monitoring System (PMS) capable of capturing field
images and uploading them automatically to the cloud; (2) an automated white balance
correction module; (3) an image recognition and growth-stage classification algorithm
specifically designed for tea buds in tea plantations; and (4) a dynamic tea plant growth trend
model constructed based on the recognition outputs. The system enables the daily automated
collection and analysis of images from tea harvesting surfaces, allowing for real-time
assessment of bud growth status and providing a basis for dynamic adjustment of irrigation
parameters.

The system has completed preliminary field deployment and functional validation,
successfully realizing real-time monitoring of tea plant growth, remote data transmission, and
automated image analysis. In future work, the system will be further enhanced by integrating
soil moisture sensors and climatic parameters, incorporating an irrigation coefficient
transformation model, and developing irrigation strategy modules tailored to different
production goals, such as high yield, water conservation, and premium quality. This will lead
to a practical, scalable, and flexible decision support system for smart irrigation, advancing the
on-site application of precision agriculture technologies.
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