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Data mining analysis of remote monitoring of sluice
pumping station based on cloud model
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(1. Shanghai Qingpu District River Sluice Management Institute, Shanghai 201799, China; 2. School of Optical-Electrical and
Computer Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: In order to improve the forecasting and warning ability of sluice pumping station
monitoring, considering the multi-factor affecting the safety of sluice pumping station and the huge
amount of monitoring data, a method for mining association rules of sluice pumping station
monitoring data was proposed, which combines the cloud model with the improved Apriori
algorithm. Firstly, the attribute space of monitoring data was established, and the soft partition of
attribute space was realized by using the reverse cloud model, and the monitoring data were
discretized. In order to avoid the disadvantage of long time taken for multi-scanning database with
the traditional Apriori algorithm, the binary was used to storage data and frequent itemsets were
got through ‘and operation’. Considering the dynamic increase of data, an incremental update
method was proposed to update rules. Finally, the monitoring data analysis of a sluice pumping

station in a city was taken as an example to verify the effectiveness of the proposed method.
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Tab.1 Monitoring data of the sluice pumping station

EE PERRAL SRR A R/ b4l K WAL/
K m m (mm - d") (m’-s7) m
Sy 3.02 1.72 1.22 0.98 322
S, 2.60 3.50 1.22 1.23 2.22
S3 2.34 2.29 1.12 1.13 322
Sy 2.55 2.08 1.13 1.09 3.22
Ss 2.58 1.78 1.10 1.16 2.22
Se 3.05 2.56 1.13 1.15 222
Y 2.57 1.86 1.14 1.13 2.22
Sy 2.86 2.75 1.21 1.22 2.22
Sy 3.07 1.90 1.23 0.87 2.22
Sio 3.10 2.25 0 1.23 2.52
S 3.11 1.98 1.22 1.11 2.22
Si2 2.88 3.01 1.25 1.32 3.22
Si3 3.01 1.86 1.24 1.08 2.22
Si4 3.03 1.95 1.22 0.96 2.22
Sis 2.57 2.38 1.11 1.06 322
Sie 2.67 3.02 1.21 0.89 222
S17 2.85 2.21 1.12 1.01 2.22
Sig 3.00 267 122 111 222
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Tab.3 Association rules extracted from the database set
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