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Abstract

In this research, two models of Neural Network (MLP-RBF) and Multiple Linear Regression (MLR) were used to
estimate four effective variables including air and plant temperature, roof temperature and internal air humidity in a
double glass greenhouse. Also the energy exchange between the different elements of this structure was assessment. For
this purpose, environmental factors including outside temperature and humidity as well as outside radiation, were used
as inputs. In this study, two algorithms include: Bayesian regulation backpropagation (Trainbr) and Levenberg-
Marquardt backpropagation (Trainlm) were used in the learning phase. The above models were trained with the final
algorithms, with 40% and 80% of the total data set. In this research, K-fold cross validation was used to increase the
rely and applicability of the results. The effective factors of these models were evaluated and improved at each stage.
The results showed that the RBF model has more ability than others to estimate the above variables. The accuracy of the
RBF model was about 50% higher than other models, and it was more capable of working with a smaller set of data
than the rest. The results of energy evaluation in this greenhouse showed that, RBF model can use with more accuracy
and this approach can be used in the intelligence version of this greenhouse.

Key words: Artificial Neural Network, Even span Greenhouse, Modeling, Smart greenhouses,
Multilayer regression
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