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ABSTRACT

In aquaculture Dissolved Oxygen (DO) rate prediction has a large effect on reduction energy consumption
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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) with random selection of sample. Second one was ANN with data selection
by Kennard-stone method and Third one was multivariate regression model. The results showed that the
maximum R? was achieved by tansig-tansig transfer function with 13 neuron at hidden layer with R?=0.78.
Therefore ANN with random selection of sample was the best method for evaluation of DO at growing pools for
the region under study.

Keywords: Dissolved Oxygen, Neural Network,Sample selection, Fish
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2 Multi Layer Back Propagation (MLBP)

3 Generalized Regression Neural Networks (GRNN)
4 Secchi depth
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3 Puchwein method

4 Naes clustering method
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Neuron Abbreviation Maximum Minimum rate average Standard deviation
symbol rate
Water temperature (°C) Tw 37.7 17.3 28.12 4.29
Water pH pH 10.94 6.4 8.33 0.52
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Air temperature (°C) Ta 49 12 33.63 8.32
Wind speed (m/s) Sw 10 1 3.63 1.92
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Diss"(gfzf’n,?_’)‘yge” DO 17 18 8.25 2.72
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Figure 4. Trend of water dissolved oxygen rates during growing period in different aeration treatments
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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 0.711" 1.118° 1.470°

Water temperature 0.729°b 1.065° 1.438"
Air temperature 0.7712 0.985¢ 1311°¢
Wind speed 0.710° 1.071° 1.430°

Air moisture 0.713° 1.068° 1.435°

pH and Water temperature 0.531°¢ 1.428 2 18742

* Different letters means statistical significant diffence at P<0.05
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