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Improvement of the humidity deficit and air temperature greenhouse model via the subspace
method depending on the window opening degree: Model evaluation during winter

Shin NAKAYAMA *1, Shoichiro MIYAOKA *2, Ryushi KIMURA *1,
Masato OHSUMI ™!, and Taku TAKADA ™3

Summary

In this study, we developed a humidity deficit and air temperature model to improve the model predictive
controller based on the window opening degree in a greenhouse facility in winter where the boiler is in
operation. The purpose is to improve the accuracy of the model output values during the daytime from 8:00 to
16:00 by utilizing environmental data inside and outside the greenhouse for approximately one month via the
subspace method. By selecting the model creation period, we developed four models: (1) night-time daytime
model, (2) daytime model, (3) daytime sunny model, and (4) daytime rainy cloudy model, and we evaluated
each model. For all models, the average Fit rate was low at 43% or less for humidity deficit and 65% or less for
air temperature; however, the average root mean square error (RMSE) was sufficiently low at 0.63 g/m’ or less
for humidity deficit and 1.6 C or less for air temperature. When the humidity deficit and air temperature
fluctuations per day are small, such as in winter, evaluation with the RMSE rather than Fit rate is more
appropriate. In comparison with existing models, the developed models perform effectively as a prediction
model for window opening/closing control in winter.
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