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Humidity deficit and air temperature control in greenhouse using a model predictive controller
to open windows by degree : Inspection for models with different modeling errors

Shin NAKAYAMA, Shogo NAKAWAKI, Ryushi KIMURA,
Masato OHSUMI, and Taku TAKADA

Summary

Temperature-controlled automatic window devices are generally installed in greenhouses. However, in
winter, when windows are opened due to temperature control, dry air easily flows into the greenhouse and
plant pores close, which affects the growth of plants. Considering healthy plant growth, accurate control of air
humidity and temperature is required. In this study, we created a 4-input 2-output model using the subspace
method (N4SID) from the measured values of the greenhouse environment data. We created two models from
two days of data with different temperature and humidity deficit differences inside and outside the greenhouse.
We found that model reproducibility was partially satisfactory. Then, using the created models, we evaluated
two of model predictive controllers. As a result, temperature inside the house met the target value, and the
humidity deficit was controlled to approach the target value within the upper limit. When we performed model
predictive control with controllers containing different modeling errors, the effect of the modeling errors was
small on long time scale fluctuations. Finally, we revealed problems during actual operation and considered

improvements for model predictive control.
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