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ABSTRACT

In aquaculture Dissolved Oxygen (DO) rate prediction has a large effect on reduction energy consumption
and worker costs. The aim of this research was to create a suitable model to estimate DO rate at growing pools.
Input parameters were pH and temperatures of water, moisture and temperature of air and wind speed. Along
growing period total of parameters were measured and with three models were estimated. The first one was
Artificial Neural Network (ANN). The results showed that the maximum R2 was achieved by logsig-purelin
transfer function with 17 neuron at hidden layer with 0.70. Second one was an aggregated ANN-AG model and
its result showed that the maximum of R2 was 0.41 and finally, Third one was Adaptive Nero Fuzzy Inference
System (ANFIS) model and the results showed that at condition of 3 Membership function per layer with
gaussian type and constant output could estimate DO with R=0.87 accuracy. Therefore ANN was the best
method for evaluation of DO at growing pools for the region under study.

Keywords: Dissolved Oxygen, Neural Network, Genetic Algorithm, Adaptive Nero Fuzzy Inference System
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1 Multi Layer Perceptron

2 Radial Basis Function (RBF)

3 Adaptive Nero Fuzzy Inference System

4 Biochemical Oxygen Demand (BOD)

5 Chemical Oxygen Demand (COD)

6Multi Layer Back Propagation (MLBP)

7 Generalized Regression Neural Networks (GRNN)
8 Secchi depth

9Feed Forward Neural Network (FFNN)
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Table 1. Inputs and output parameters of neural network and statistical rates during grawing

Neuron Ab?;?/ti)?)tlion Maf;?;um Minimum rate average Standard deviation
Water temperature (°C) Tw 37.7 17.3 28.12 4.29
Water pH pH 10.94 6.4 8.33 0.52
Air temperature (°C) Ta 49 12 33.63 8.32
Wind speed (m/s) Sw 10 1 3.63 1.92
Air moisture (%) Ma 99 8 25.47 17.25
Dissolved oxygen DO 17 18 8.25 2.72

(p.p-m.)
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Figure 5. Cofficient of determination rate at diffierent number of neurons in hidden layer and with different
transfer functions
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Table 2. R? rates in different rates of adjustment coefficient at combined ANN and GA

pressure index/ Batch size 7 9 11 13 15
Roulette Wheel method 0.250 0.302° 0.4112 0.400 2 0.334 0"
Tournament Selection method 0.310° 0.3772 0.3712 0.394@ 0.394 @

* Different letters means statistical significant diffence at P<0.05
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Table 3. Results of combined ANN and GA in different rates of hidden layer
Neuron numbers of

. 9 11 13 15 17
hidden layer
R? 0.376 0.385 0.392 0.384 0.394
MAE 0.207 0.206 0.205 0.206 0.202
RMSE 0.248 0.246 0.252 0.247 0.243
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Table 4. The rates of R?, MAE and RMSE at different rates of indeces at grid partitioning method
Number of MF MF type Output type R? MAE RMSE

2 Gaussmf constant 0.759 0.134 0.172
2 Gaussmf linear 0.852 0.100 0.129
3 Gaussmf constant 0.845 0.102 0.133
2 Trimf constant 0.752 0.140 0.175
2 Trimf linear 0.826 0.110 0.141
3 Trimf constant 0.841 0.105 0.134
2 Gbellmf constant 0.757 0.132 0.170
2 Gbellmf linear 0.850 0.102 0.130
3 Gbellmf constant 0.824 0.109 0.141
2 Gauss2mf constant 748 0.132 0.172
2 Gauss2mf linear 0.859 0.098 0.125
3 Gauss2mf constant 0.790 0.118 0.156
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Table 5. Sensitivity rate to input parameters at ANFIS for prediction of pool water dissolved oxygen

Deleted parameter R? MAE RMSE
pH 0.865 0.124 0.095

Water temperature 0.862 0.121 0.092
Air temperature 0.862 0.126 0.095
Wind speed 0.824 0.142 0.110
Air moisture 0.855 0.125 0.095

pH and Water temperature 0.872 0.105 0.102
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