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Real-time monitoring of cyanobacterial blooms dynamics around Lake Chaohu based on
video surveillance images”
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Abstract: The prevention and management of cyanobacterial blooms is an important part of lake environment and water ecological
management. Real-time acquisition of spatial distribution of cyanobacterial blooms is of great significance for timely salvage and dis-
aster reduction. Aiming at the problems of time-consuming and laborious ground surveys, satellite remote sensing monitoring with a
low spatial and temporal resolution, a new method for real-time monitoring of cyanobacterial blooms in lakes using video surveil-
lance network ( VSN) was proposed. Based on the 33 cameras of VSN around Lake Chaohu, the study focuses on the real-time and
accurate extraction of cyanobacteria distribution information from video images. First, in order to overcome the challenges of differ-
ent observation angles from different cameras, light intensities and background conditions, the representation of cyanobacterial
blooms in video images was analyzed. Then, a multi-scale depth network was used for coarse-grained image classification to distin-
guish cyanobacteria from turbid and shadowed water; Random forest method was used to finely recognize cyanobacterial blooms to
overcome the strong heterogeneity of cyanobacteria. Finally, the distribution information of cyanobacterial blooms was acquired.
Based on the average daily and monthly cyanobacteria coverage of the coastal waters of the fishery administration station, monitoring
of cyanobacterial blooms dynamics along the Lake Chaohu coast was completed, which can provide technical support for the man-
agement of cyanobacterial blooms.
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Fig.1 Location of the study area
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Fig.2 Some cameras in the shoreside of Lake Chaohu
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Fig.3 Effect of wind force on images spectral characteristics
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Fig.4 Lightness distribution of cyanobacteria, shadow water, and turbid water samples

LU AU (B b i) W S AT R S . 2 U A B R A AR 25 5 2 IR, S A IR 1] 450 1
AR MBI, TEAG SR 50 SO HOMKE S FZiE, 735)ic 0y BG B .C BL.G BY &Y .GR &
FIR(1ES).

O3 SR B AR A R AR R 8 B 22 5, A AHLAC . J5 20D 100 5K i 7 P44 B X 10463 4>
A (BIT) AT H0HT, o i BEREAR 4509 /> IR IRREAR 5954 A~ FEZAR (15 BE (B 23 A RFAIE I S 7 < 40l D Bt
R ) S PEE (LR I T /K MR 198 B, 53 B K A B 5 AR 3 (151 6)

HIP 6 TT LAt SR e e JRORE A EA T 58 3 TP AR MR P 15 ) 1 0 5 AR AT DX . A e e 8
R 57 S T L, AR S ek N T 530 977 50 i 100 5k PR EAT @30 73, F R B 4 IO REAS A A BG B C Y
G BLY BUFN GR 2 S 3¢, 74 SR G 0 5 AR 3 AR (181 7).

P 7 SR AN [ IS R P 5 s S K AR AR A 7 B AR 20 A 22 S 0K 0 L D B A i B K AR R A s JEE



1844 J. Lake Sci. (#1843 ,2022,34(6)

b A

(b) 1%%

(a) BGIH &4

(c) GHUFEI %

(d) YEIES (e) GRE!IEH
5 M AT BEN 5 FPOR R 267 ) ik i R

Fig.5 Five types of cyanobacteria images on similar time
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Fig.6 Lightness distribution of cyanobacteria and water samples
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Fig.7 Lightness distribution of cyanobacteria and water samples from five kinds of images
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Fig.8 Schematic diagram of image classification based on multiscale convolutional neural network classification
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Fig.9 Cyanobacteria recognition results of three models on different types of images
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Fig.10 Cyanobacteria recognition results of three models on different cyanobacteria coverage images
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Fig.11 Change trends of the daily average cyanobacteria coverage of each station observation
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Fig.12 Accuracy of cyanobacterial blooms
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