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Abstract; The concentration of ammonia nitrogen is one of the key indexes in the process of marine
aquaculture. Excessive levels of ammonia nitrogen in the water produce strong neurotoxins, leading to
large-scale death of aquatic organisms. Therefore, it is very important to monitor the concentration of
ammonia nitrogen in water in real time and accurately. Due to many factors affecting seawater quality,
and the complex factors often affect each other, there is no instrument to realize the real-time detection of
seawater ammonia nitrogen concentration at present. Firstly, the current research status of ammonia
nitrogen monitoring in water of aquaculture was reviewed. Then, the formation and nitrification process of
ammonia nitrogen in marine aquaculture water was analyzed, and the parameters ( temperature,
conductivity, pH value and dissolved oxygen concentration) related to ammonia nitrogen concentration
were selected as auxiliary variables. A soft measurement model of ammonia nitrogen concentration was
established by using a stochastic configuration networks with high convergence speed and strong
generalization ability. In order to verify the effectiveness, the proposed method was compared with other
neural network modeling methods by using the measured data of the turbot intensive marine aquaculture
system independently established by the laboratory. The results showed that the proposed method had
higher generalization ability, higher prediction accuracy and faster running speed. Finally, the
aquaculture water quality monitoring system was developed, and this method was embedded in the upper
computer WinCC software to realize online monitoring of ammonia nitrogen concentration.
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Structure diagram of intensive circulating
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Fig. 1
mariculture system
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Tab. 1

Technical parameters of sensors

7 e AR 2 7Y ] ) 0 B2 /5 I
R PT100 24 vy, B 4 firh =X -5 ~60C +0.5%
TR R R i [E WTW 2y &) FDO 700 1Q %, 3% 5 3% 0 ~20.0 mg/L +£0.01 mg/L
pH {& BE WTW /4 7] SensolLyt 700 1Q SEA %I 2.00 ~ 14. 00 0 ~80°C
IR HE WTW /4 ) TetraCon700 1Q 7 0.1 ~500 mS/cm 0 ~60°C
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W, R R R BEFR
i Z1) pH {E
C B/ (mg L") (mS+em™")  (mg-L°")

08:00 14.9 8.20 7.85 41.1 0.1859
10.00 14.7 8.26 7.85 41.1 0.2161
16.00 14.1 8.38 7.90 41.3 0.3417
18.00 13.5 8.63 7.90 39.9 0.3417
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Fig.4 Training results of ammonia nitrogen concentration

model based on SCN
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Fig.5 Prediction results of ammonia nitrogen

concentration model based on SCN
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Tab.3 Comparison of results of different algorithms
" PRI/ (mg L7 BT R
s ES SRl WRE /s A E AN B
BP i 22 f 4% 0. 040 0. 066 12.36 19
RBF 1 22 [ 2% 0.057 0. 069 3.13 19
RVFL 1 £ o 4% 0. 057 0. 067 1. 40 19
SCN 4 22 % 4% 0.051 0. 064 1.32 19

5 B 2243514 0. 057 mg/L 1 0. 069 mg/L, {H &
IBATIS AN 3,13 s, 38 5 A L BP M 48 /Y 12. 36 s
o NS ZWANEBORE X TH R RS2
SUNE, BP [ 4552 17 TR R0, A SR B SR T, gk
SEINRAT S AEL, 3B AT R 2 B K, RBE W 4% A
[) B 1 1] R,k T i ML 53 3 1 1 I 4% RVFL Al
SCN, 47 # BERCH, 43 3 A 1.40 s Al 1.32 s, IR
T RPN LS, 5 BP M RBF A AH G, =
RS B B, VI o R Y O R R 25 4 0 R
0. 057 mg/LF 0. 051 mg/L, il 3 5 5 97 #2 1% 2% 4
WA 0. 067 mg/L F10. 064 mg/ L, i3 B 75 Fft i #1184 7
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