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Design of Intelligent Monitoring System for Fish Culture in Filtered Water
of Sponge City Based on Narrow-band Internet of Things (NB - IoT)
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Abstract: Based on the narrow-band Internet of Things ( NB — IoT) technology, the intelligent
monitoring system for fish culture in filtered water of sponge city was designed, which could monitor,
dynamically predict the environmental parameters of the filtered water and adjust the water quality
automatically. At the same time, water quality could be adjusted in advance according to the dynamic
prediction and early warning information. Aiming at the low precision of support vector regression (SVR)
in predicting the environmental parameters of fish culturein filtered water, the prediction model of
EEMD - GWO - SVR was presented and adopted in this paper. The results showed that the model had
better predictive ability, could meet the actual demand of online prediction of sponge filtration water
quality, and provided data support for water quality early warning control. Based on this, a water quality
early warning model was established. The system had achieved good results and coud meet the needs of
water quality monitoring, forecasting and warning for fish culture in filtered water of sponge city, and
could provide technical reference for the automation and intelligent construction of sponge city.
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Fig. 1  Overall system structure

1.2 R IiEidiE

IR R AL iR F NB - ToT 3t 5 1% 4 77 58, A1)
JHE) ™ 78 i PR3 4 (9 D0 3 e B SRR s A%
Bz, Al 1 RZE SR BETT, s G s [ 2 08
KMIR B E K o K TR B A R £ B K 52K
3 B HI& T APN 35 A NB — 1T [4%, 5 Z= IR 55 4%
ST R S L A 2 i A M A AR G X B 4
2% i o A7 oz AR DA B Ao T B R G AR
STM32LIS1RDT6 H. F HLits F . SIM7020C NB - ToT
FR2H DL AR DR K St £ B R B AL i Mk, A ria R
FIKBHAE-5 T R AR ZS 5 9057 5

Pl 2 v R AT SRR R DU T ERE T SR P ]
¥ S7 =200 PLC X Bl 57 il 7K 45 fifk S kA 10 L 47
iilo #£ STEP7 — MicroWIN 453855 T, PC {ii B
FEET7 LR PLC 8RRy 2B AT 4 5 , P e T~
AF| PLC H, PLCARFE MR B2 4 , i i o ix
TE [ 7K TR B fEL X B 37 9 S L O 0 K R S AT
B BEAT BB AL R DI REAN T i R
ASBART PRI, B ShIT R ML, T B BRI
A B KM AL BRILZ AT, 45 il & dimik A 1% NB -
ToT i, i it NB - 1oT % 2% 55 2 Ui 8 g i 4%
RGN AR BACH., Hl m R m il 1 4, St
S B AT IRES

7 Vi B A M AR 4 T B By K A i g5
for AR 55 AR AL IR SS e o Forp Gl A5 e 55 v i
SE A E 1P Mkl .z B AR W R 4 £ E 5K
JEECHE A AE B A7 L B SN B L K G A B
e, LR GEA N IE 2 o AP AT LA i B
L WEB [ 51 A 7 B 37 B4 RS K B EcdiE A
LW (s S, Tl B . RN, =6
AE 4 A G0t 2 MR sl 285 10 T 2 £ 5 B P ]
PG PA T I A 1 AR AR, 3K SI0R o 42 ) i 30
FRAE

2 RImERKERESEN

Fig.2  Cloud intelligent monitoring system structure
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Fig.3 EEMD - GWO - SVR filtered water quality prediction
process for fish culture
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Fig.4 EEMD - SVR model prediction results
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