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Research on the application of machine learning in solar greenhouse temperature prediction
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Abstract: Environmental regulation is the core element of precise control in solar greenhouses, among which temperature
control has a significant impact on improving energy efficiency and reducing costs. Accurately predicting the dynamic
temperature changes in the greenhouse at different future time periods is a prerequisite and foundation for precise
temperature control. This paper systematically summarizes the current temperature prediction models of solar greenhouses
and categorizes them into traditional temperature prediction models and machine learning models based on different theoretical
foundations of the models. On this basis, this paper analyzes and summarizes the current development state of traditional
temperature prediction models, including mechanism-based and statistical models, focuses on analyzing the development trends
of machine learning models, including traditional machine learning models, deep learning models, and hybrid models, and also
explains the advantages, limitations, and application scenarios of different models, and systematically organizes the types
of datasets and preprocessing methods for machine learning models. At the same time, it points out the main problems
and research directions in the current temperature prediction of solar greenhouses. The study believes that the current temperature
prediction of solar greenhouses should be improved in aspects such as building multi-source multi-modal datasets,

developing intelligent data preprocessing technologies, developing multi-model coupling and integrated prediction, and
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exploring multi-scenario classification prediction, with the aim of providing guidance for the intelligent management and control of

the facility agricultural environment.

Keywords: greenhouse environment; temperature prediction; machine learning; deep learning; hybrid model
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Fig. 1 Temperature prediction based on machine learning
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Fig. 2 Solar greenhouse heat transfer and energy exchange
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Tab. 1 Summary of indoor temperature prediction methods in solar greenhouses based on traditional machine learning
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Tab. 2 Summary of indoor temperature prediction methods in solar greenhouses based on deep learning
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Tab. 3 Summary of indoor temperature prediction methods in solar greenhouses based on hybrid models
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