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Input Parameters Preprocessing in Artificial Neural Networks and Adaptive
Neuro- Fuzzy Inference System Using Stepwise Regression and Gamma Test
Techniques for Estimation of Daily Evaporation

M. Zamaniyan'#, R. Fatahi’A.R. Fatahi*and F. Hoseinpoor*

Abstract

Being a function of different meteorological parameters and their interactions, evaporation is a
complex, nonlinear phenomenon. Preprocessing of input parameters to select appropriate
combinations is complex when modeling nonlinear systems. Data preprocessing reduces trial and
error steps and recognizes most important parameters on noted phenomenon for modeling using
intelligent methods. In this study, two methods of stepwise regression (FS) and gamma test (GT)
were used for preprocessing input parameters in multi-layer perceptron neural network and adaptive
neuro- fuzzy inference system to estimate daily evaporation (E,) at Shahrekord meteorological
station. To evaluate the effect of input parameters preprocessing in intelligent models using
different statistical error criteria, ANN-FS, ANN-GT, ANFIS-FS and ANFIS-GT with preprocessed
parameters were compared against each other and also with ANN and ANFIS models without
preprocessed parameters. The results showed that all six models have a high degree of precision to
estimate daily E,. ANFIS-FS model represented a determination coefficient (R?) 0f0.91 and root
mean square error (RMSE) of 0.11 both of training and test steps. Although the accuracy of models
was slightly each other, but the ability of determination of important of input parameters, education
and recognition of the best combination of input parameters with 3720 data in this study by gamma
test, makes this model a useful tool for fast preprocessing input parameters to model evaporation.

Keywords: intelligent methods, stepwise regression, gamma test, evaporation.
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