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Predicting discharge coefficient of Triangular Plan Form Weirs using
Hybrid Model based on Fuzzy Systems and Differential Evolution

Algorithm
Farshad Hayati 1
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Mohammad Ali I1zadbakhsh 3
Abstract

In practice, weirs are utilized to adjust and measure the flow within open canals. Additionally,
this type of hydraulic structures is employed in various shapes such as rectangular, triangular,
circular and triangular plan forms. In this study, the discharge coefficient of triangular plan form
weirs is forecasted using a fuzzy system based model (ANFIS) as well as the differential
evolution (DE) algorithm. The adaptive neuro-fuzzy inference system is a type of artificial
neural networks consisting of a set of IF-THEN fuzzy rules with learning ability to estimate
nonlinear parameters. In this study, the differential evolution algorithm is used to improve the
capability of ANFIS by adjusting the membership functions and subsequently minimizing the
error value. Moreover, the differential evolution is a powerful evolutionary algorithm among
optimization approaches which has numerous applications in various scientific fields. Also, to
examine the performance of hybrid models, the Monte Carlo simulations (MCs) are
implemented. In this research, the k-fold Cross Validation with k equal to 5 is used for
validating the numerical models. Then, six hybrid models are developed using the input
parameters. Based on the simulation results, the superior model forecasts the discharge
coefficient in terms of the Froude number, the weir vertex angle, the ratio of the weir length to
the weir height, the ratio of the head above the weir crest to the weir height and the channel
width to the weir length. For the superior model, Mean Absolute Percent Error (MAPE), Root
Mean Square Error (RMSE) and the correlation coefficient (R) are calculated 1.644, 0.016 and
0.972, respectively. Furthermore, the Froude number is detected as the most effective parameter
in modeling the discharge coefficient of triangular plan form weirs.

Key words:
Adaptive Neuro-Fuzzy Inference Systems, Differential evolution algorithm, Discharge
coefficient, Triangular plan form weir
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