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Water quality assessment through prediction models of
dissolved oxygen in Aquaculture systems
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Abstract

Today, considering the importance of water quality in aquaculture industry, management of
aquaculture systems is synonymous with water management in the system. Since dissolved
oxygen is considered as the most effective water quality parameter and as well as the fundamental
effect of the amount of oxygen dissolved in aquatic biological processes, it is necessary to apply
a suitable method for knowledge of its changes during the rearing period. On the other hand, due
to the time-consuming and less accuracy of experimental and field experiments, the use of
intelligent methods such as modeling in this regard is necessary. So far, various models, including
mathematical models, hybrid artificial intelligence methods have been proposed to predict
dissolved oxygen in aquaculture systems. But in order to be aware of the efficiency of each model
and introducing a more appropriate model, it is necessary to consider the characteristics of an
optimal model. So the purpose of this paper is to examine different models of predicting the
amount of dissolved oxygen in fish breeding systems and identify the appropriate method.
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! Un-ionized Ammonia (UTA)
2 Dissolved Oxygen (DO)
3 Carbon-Dioxide (CO)
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! Chemical Oxygen Demand (COD)

2 Wavelet Analysis (WA)

3 Least Squares Support Vector Regression (LSSVR)

4 Cauchy Particle Swarm Optimization (CPSO)

> De-Noising

SResolution frequency signal

7 Ensemble Empirical Mode Decomposition (EEMD)

8 BP neural network with an optimal mind evolutionary computation (MEC-BP)
% Grey model (GM)

10 Extreme Learning Machine based on EEMD

1 Mean Absolute Error (MAE)

12 Mean Absolute Percentage Error (MAPE)

13 Mean Square Error (MSE)

“Root Mean Square Error (RMSE)

15 Reverse Understanding Convolutional Neural Network (CNN)
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! Electrical Conductivity (EC)
2 Temperature (T)
3 Biological Oxygen Demand (BODS)
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