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Application of intelligence models based on soft computing in investigating the
discharge coefficient of the sluice gate under frebow condition and symmetrical sill
with the help of KNN, ANN, GEP and SVM models

H. Abbaszadel , Y. Hassanzadeh #, R. Daneshfaraz , R, Norouzi-
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Abstract:

The use of sills with the gates leads to a reduction in the height of the gate. The sills affecting the flow, change i
guantities, especially the discharge coefficient. Inghesentresearch, the amount of discharge coefficient of the
sluice gate is examined for the first presented theoretical relationship insuppessed sill statdp measure its
performance using soft computing methdeis: the models, ~ 6f the data were used for the training phase and the
rest for the testing phasghe resuls of statistical indicators showed that in all SVM, KNN, GEP, and ANN models,
the model with all input parameters was recognized as the superior model. In the SVM model, the results of variot
kernels showed that the Radial Basis Function kernel has besiglts in predicting the discharge coefficient
compared to the Polynomial, Linear, and Sigmoid kernels. The results of the correlation coefficient (R), Root Meat
Square Error (RMSE), mean percentage Relative Error (MRE%), and Kling Gupta Efficiencyi(kiG&)est stage
for the SVM model were ~ /"7 /,/ 7 , and/ ~ °, reSpectively. The results of the neighbor coefficient (K)
showed that in the K equa) the RMSE and MRE had a lower value and were close to the experimental results. In
addition, in he KNN model,among distance criteria measures (Manhattan, Euclidean, Euclidean Squared, and
Chebychev), the Manhattan criteria has a higher accuracy in predicting the discharge coefficient than the other onq
For this model, the results weré '/ - sA4 7 dnd 7 *,respectivelyn the testing phasén addition, the results
for the GEP modelwere™ v = ./ = ,and ~ _,re$pectively. In the present research, the ANN method is more
accurate compared ®VM, GEP, and KNN models; gbat for the ANN model, the KGRvas in the very good
range.

Keywords: Discharge measurementDischarge coefficientControl structure,Intelligent models Statistical
indicators
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