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Abstract

This study developed an artificial intelligence (AD-based multivariate prediction model for
cherry tomatoes (TS-Saetbyeol) cultivated in a smart glass greenhouse by integrating growth and
environmental data. The purpose was to overcome the limitations of single-variable regression
models and establish a high-precision yield prediction framework that reflects nonlinear crop
responses to environmental changes. Environmental, growth, and yield data collected from a
Venlo-type greenhouse were integrated to compare three Al algorithms—LightGBM, LSTM, and
Transformer. Among them, LightGBM achieved the best performance (MAE = 16.23 kg/day, RMSE
= 22.83 kg/day, R*> = 0.994). Variable importance analysis showed that daytime temperature, CO,
concentration, solar radiation, drain EC, and nighttime humidity were key factors, with CO, -
radiation interaction explaining about 15% of vyield variance. The results demonstrate that
Al-based multivariate models can effectively support real-time yield prediction and environmental

control decisions in smart greenhouse systems.
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