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Abstract

Development of smart irrigation systems is one of the most important strategies for maintaining plant life conditions
by improving irrigation efficiency. A large percentage of irrigation water in the plant is used for evapotranspiration.
There are various ways to predict it. In this study, evapotranspiration was determined by fuzzy logic using expert
system. In the hydroponic cultivation the subject of this study is merely artificial light and the airflow can be neglected.
Therefore, in order to use fuzzy logic, this system has temperature inputs, relative humidity of the medium and light,
and an output evapotranspiration. According to the results of the fuzzy plant growth, yield was good. Based on the
fuzzy data, the neural network was developed to investigate the prediction of evapotranspiration. Two LM and BR
algorithms were selected for this model. The best result for BR algorithm with three hidden layers with topology 8-10-
10 and tansig transfer function in three hidden layers and output layer with error and coefficient of determination were
0.0000255 and 99.98%, respectively. Also in the simplicity of a single layer network, the BR algorithm with a hidden
layer with neuron number 8 and the logsig transfer function in the hidden layer and the tansig function in the output
layer were selected as the best model. The error and coefficient of determination of this compound were 0.000846 and
98.84%, respectively. According to the sensitivity analysis, humidity and temperature are the most important
parameters in predicting evapotranspiration, respectively.

Key words: Hydroponic culture, Intelligent irrigation, Fuzzy logic, Neural network, Sensitivity
analysis
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