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BF1 = max(0, h/W -0.586) 0.893
BF2 = max(0, W/B -0.3)

BF3 = max(0, 0.586 - h1/W) * max(0, 0.686 -W/B)
BF4 = BF2 * max(0, hi/W -0.125)

BF5 = BF2 * max(0, 0.125 - ha/W)

BF6 = max(0, W/B -0.4)

BF7 = max(0, 0.586 - h1/W) * max(0, W/B -0.570)
BF8 = BF6 * max(0, h1/W -0.264)

BF9 = BF6 * max(0, 0.264 - h1/W)

BF10 = max(0, 0.586 - hy/W) * max(0, W/B -0.6)
BF11 = max(0, 0.726 -W/B)

BF12 = max(0, 0.586 - h1/W) * max(0, 0.561 -W/B)
BF13 = max(0, h1/W -0.0987)

BF14 = BF13 * max(0, 0.6 -W/B)

BF15 = max(0, W/B -0.726) * max(0, h1/W -0.155)
BF16 = max(0, W/B -0.726) * max(0, 0.155 - h1/W)
BF17 = max(0, W/B -0.686)

BF18 = max(0, ho/W -1.277)

BF19 = max(0, 1.277 - hi/W)

BF20 = max(0, W/B -0.48)

BF21 = max(0, W/B -0.26)
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Abstract

In the present study, the flow rate in flues containing lateral semi-cylinders (SMBF) was simulated and estimated under
free and submerged conditions using back vector machine models (SVM), spin multivariate adaptive regression
(MARS), and multilayer artificial neural network (MLPNN) model. In free flow mode, the dimensionless parameters
extracted from the dimensional analysis include the ratio of upstream flow to throat width and contraction ratio (throat
width to channel width), and in the submerged state, in addition to these two parameters, the depth-to-throat width, and
bottom-depth parameters upstream depth were used as input and the two-dimensional form of flow rate was used as the
output of the models. The results showed that in free flow mode in the validation stage, the MARS model with
statistical indices of R? = 0.985, RMSE = 0.008, MAPE = 0.87%, and the SVM model with statistical indices of
R? = 0.971, RMSE = 0.0012, MAPE =1.376%, and MLPNN model with statistical indices of R? = 0.973,
RMSE = 0.011, MAPE = 1.304% have modeled and predicted the flow rate. In the submerged state, the statistical
indices of the developed MARS model were R? = 0.978, RMSE = 0.018, MAPE = 3.6%, and the statistical indices of
the SVM model were R? = 0.988, RMSE = 0.014, 2%. MAPE = 4, and the statistical indicators of the MLPNN model
were R? = 0.966, RMSE = 0.022, and MAPE = 5.7%. In the development of SVM and MLPNN models, radial kernel
and hyperbolic tangent functions were used, respectively.

Keywords: Artificial neural network, SMBF flumes, Water transfer channel, Support vector machine, Side half
cylinders
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