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ANN Architecture MARE train MARE test R? train R2 test
3x2x1 0.174 0.152 0.895 0.929
3x3x1 0.076 0.079 0.974 0.972
3x4x1 0.072 0.091 0.976 0.966
3x5x1 0.073 0.087 0.978 0.971

3x2x2x1 0.172 0.151 0.895 0.929
3x2x3x] 0.128 0.116 0.938 0.943
3Ix2x4x] 0.169 0.147 0.894 0.931
3Ix2x5%1] 0.132 0.119 0.938 0.943
3x3x2x1 0.126 0.129 0.943 0.934
3x3x3x1 0.073 0.075 0.975 0.973
3x3x4x] 0.073 0.076 0.974 0.972
3x3x5x1 0.073 0.076 0.097 0.972
3Ix4x2x] 0.072 0.078 0.977 0.976
3x4x3x1] 0.068 0.085 0.978 0.974
3Ix4x4x] 0.072 0.087 0.976 0.969
3x4x5x] 0.071 0.087 0.977 0.969
3Ix5x2x] 0.069 0.075 0.979 0.977
3x5x3x1 0.063 0.071 0.098 0.975
3Ix5x4x] 0.067 0.074 0.978 0.976
3Ix5x5%] 0.068 0.088 0.979 0.972

Table 1. Different neural network architectures and their training and testing errors
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Fig 3. Pareto front of NSGA-II algorithm
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TOPSIS
0 ¢ Q Gr Rank

37.38 125.88 0.3 0.07 18
37.82 124.68 0.2 0.07 19
38.64 126.87 0.4 0.1 15
37.86 124.67 0.21 0.07 21
38.64 126.87 0.4 0.1 16
38.37 126.53 0.39 0.1 13
37.9 125.71 0.32 0.07 10
38.16 125.83 0.33 0.08 7
37.95 126.22 0.31 0.07 17
38.4 126.58 0.36 0.09 5
38.2 126.81 0.36 0.08 1
38.6 126.79 0.38 0.09 11
38.42 126.64 0.4 0.1 14
37.87 125.88 0.32 0.08 9
38.15 125.16 0.36 0.09 4
37.82 124.68 0.2 0.07 20
38.14 126.29 0.34 0.08 3
38.22 125.94 0.38 0.09 8
38.62 126.87 0.39 0.1 12
38.11 125.91 0.35 0.08 2
38.37 126.53 0.33 0.08 6

Table 2. Optimum alternatives of Pareto front and TOPSIS ranks
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Table 3. Optimum position and diversion angle of lateral
intake in the U shape channel
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Abstract:

Lateral intake and stream diversion facilities, which are widely used in irrigation, land drainage and municipal
sewage systems, deal with sediment transport. In this research, using the FLUENT numerical model, Genetic
Algorithm and neural network model, the optimal position and diversion angle of the lateral intake in the U-
shaped channel is determined to minimize the amount of sediment inflow into the lateral basin and maximize
the rate of dewatering discharge.

At first, simulation of the sediment transport phenomenon is carried out using FLUENT software in a 180-
degree channel bend with a lateral intake that is located at a position of 115 degrees outside the arc and with a
45-degree diversion angle. The numerical model was calibrated with laboratory data.

Then, in 31 positions of the channel bend from the 10 to 140 degrees with 5 degrees' intervals and with 5
diversion angles of 10, 30, 50, 70 and 90 degrees, and for three diversion discharge ratios of 20%, 30% and
40%, the calibrated numerical model has been implemented and the percentage of sediment entered to the
lateral intake were determined for each model. The results were used as the data necessary for training and
validation of Artificial neural network (ANN) model.

By connecting the best model obtained from the ANN model, to NSGA-II model, the Pareto Front contains a
list of optimal positions and optimal diversion angle of lateral intake are obtained with respect to the objective
function and its limitations in the U-shaped channel.

Finally, to determine the optimal position and angle of the lateral basin in the U-shaped channel by connecting
the Pareto front obtained from the Multi objective Genetic Algorithm (NSGA-II) to the TOPSIS multi-criteria
decision-making method, the best option is found among the Pareto front options. The results include the
optimum position and optimum angle of lateral intake dewatering along with diversion discharge and sediment
rates corresponding to these values. The results show that the optimum diversion angle obtained is 38-degree
and the optimum position obtained is 127-degree.

Keywords: Lateral intake, U shape channel, genetic algorithm, Fluent software, ANN.
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