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Optimization of Prediction Model of Dissolved Oxygen in
Industrial Aquaculture
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Abstract: Dissolved oxygen affects the growth status of fishes directly in aquaculture, so a prediction
model to determine the future changing trend of dissolved oxygen was set up. When the predicted values
of dissolved oxygen were below the safety value, the farmer can start oxygen increasing machine in
advance to maintain the safety of fishes. The proposed dissolved oxygen prediction model was based on
the least squares support vector regression ( LSSVR) model with chaotic mutation to improve the
estimation of distribution algorithm ( CMEDA) to find optimal parameters (y and o) of LSSVR. Because
these two parameters can significantly affect the performance of LSSVR, the other three parameter
optimization methods, that means, particle swarm optimization ( PSO) algorithm, genetic algorithm
(GA) and the traditional LSSVR, were used to compare with CMEDA algorithm. The mean absolute
percentage errors of the prediction results of four models were 0.32% , 1.27% , 1.98% and 2.56% ,
respectively. The CMEDA — LSSVR model has a higher prediction accuracy and more reliable
performance than the other models. In order to make farmers use prediction model conveniently, a
dissolved oxygen prediction system GUI based on Matlab was designed. Farmers download the history data
from remote monitoring system by web browser as training data and testing data,the prediction results of
different time would be calculated and displayed on the GUI. The prediction model was used in
Yangzhong, Jiangsu Province, China, and it performed well. It helps farmer to make decision and reduce
aquaculture risks.
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Fig.1 Structure diagram of real-time monitoring system
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Tab.1 Parameters of four models
LAY v o
CMEDA - LSSVR 146. 832 1.978
PSO — LSSVR 135. 315 1.731
GA — LSSVR 133. 436 1. 696
f£4; LSSVR 167. 427 2.335
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Fig.4 Prediction results of four models
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Tab.2 Comparison of prediction results and absolute percentage errors of four models

. CMEDA - LSSVR PSO — LSSVR GA — LSSVR 1£4: LSSVR
SRR —— : : :
B 2 " B daxiria BN/ Axima BN/ Aximal BONE AxiEA i
(mel (mgeL')  BE/% (mgell)  WE/% (mgell) 2% (mgll)  B2/%
4 H 00:00 5.60 5.58 0.36 5.63 0.36 5.58 0.36 5.64 0.71
M H 02.00 5.44 5.43 0.18 5.51 1.29 5.32 2.21 5.52 1. 47
M H 04:00 4.86 4. 85 0.15 4.91 1.02 4.74 2.47 4.99 2.67
M H 06:00 4.57 4.57 0 4.63 1. 31 4. 46 2.41 4.70 2.84
4 H 08.00 4.83 4. 81 0.41 4.91 1. 66 4.72 2.28 4.97 2.90
M H 10.00 5.28 5.25 0.57 5.35 1.33 5.16 2.27 5.45 3.22
M H 12:00 6.24 6.27 0.50 6. 31 1.12 6.13 1.76 6. 40 2.56
M H 14.00 7.00 7.02 0.29 7.08 1. 14 6.90 1.43 7.20 2.86
M H 16:00 7.70 7.67 0.39 7.78 1.04 7.59 1.43 7.86 2.08
M H 18:00 7.85 7.84 0.13 7.90 0. 64 7.74 1.40 8. 04 2.42
M H 2000 7.75 7.74 0.13 7.83 1.03 7.63 1.55 7.92 2.19
M H 22.00 7.41 7.42 0.13 7.49 1.08 7.30 1. 48 7.60 2.56
X H 00:00 6.00 5.97 0.50 6. 08 1.33 5.89 1.83 6. 30 5.00
W H 02:00 4. 88 4.85 0.61 4.95 1.43 4.76 2.46 5.04 3.28
X H 04 .00 4.28 4.26 0.47 4.35 1. 64 4.16 2.80 4. 44 3.74
W H 06:00 4.26 4.24 0.47 4.33 1. 64 4.15 2.58 4.43 3.99
X H 08:00 4.73 4.72 0.21 4.79 1.27 4.62 2.33 4.90 3.59
W H 10:00 5.09 5.05 0.79 5.17 1.57 4.92 3.34 5.26 3.34
W H 12.00 5.41 5.40 0.18 5.49 1.48 5.30 2.03 5.58 3. 14
W H 14.00 5.81 5.81 0 5.89 1.38 5.70 1. 89 5.98 2.93
W H 16:00 6.45 6.43 0. 31 6.53 1.24 6.34 1.71 6. 63 2.79
wH 18.00 7.18 7.16 0.28 7.26 1.11 7.05 1. 81 7.36 2.51
X H 2000 6. 65 6.63 0. 30 6.73 1.20 6.48 2.56 6. 82 2.56
W H 22.00 5.42 5.40 0.37 5.50 1.48 5.30 2.21 5.60 3.32
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