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Fig.1 Computing architecture of

cloud-edge collaboration
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Fig.2 Compression effects of different PAA methods
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Fig.3 Flowchart of cloud-edge collaboration method for

abnormal power consumption recognition
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Fig.4 Comparison of data compression effect
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Fig.5 Comparison of reconstruction curves between

different compression methods
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Table 1 Performance comparison of different
compression methods
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results of different methods
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Fig.6 Abnormal power consumption recognition
curves of proposed method
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Cloud-edge collaboration method for abnormal power consumption

pattern recognition considering dynamic expression of information
LIU Huizi, WANG Ying,HU Wenxi, XIAO Xianyong
(College of Electrical Engineering,Sichuan University,Chengdu 610065, China)

Abstract: Abnormal power consumption recognition is an important part of the power consumption check
and the operation status identification of metering devices,and is of great significance to maintain the safe
operation of power grid and protect the rights and interests of normal users. In order to recognize multiple
power consumption patterns of users,existing methods tend to cause complicated calculation on the basis of
ensuring recognition accuracy. While,simple calculation methods considering efficiency are difficult to accu-
rately measure the similarity of different power consumption patterns,so it is difficult to give consideration
to calculation efficiency and accuracy. In addition, uploading power consumption data to the cloud for cen-
tralized computing consumes a large amount of network bandwidth and computing resources, which further
limits the application of anomaly recognition. Therefore, a cloud-edge collaboration method for abnormal
power consumption pattern recognition considering the dynamic expression of information is proposed. Accor-
ding to the computing resources of the edge terminal and the cloud, the cooperative tasks are reasonably
allocated to realize the cloud-edge collaboration recognition of abnormal power consumption. Aiming at the
problem of limited computing power of edge servers,the dynamic compression and re-expression of power
consumption data are carried out to reduce the data amount and ensure the accuracy of data information.
After receiving the compressed data,the cloud takes the segmented weighted dynamic time warping distance
as the basis for the similarity measurement of compressed data,and identifies abnormal power consumption
based on the density clustering algorithm with adaptive parameter selection. The effectiveness of the pro-
posed method is verified based on the actual data set.

Key words: abnormal power consumption recognition; dynamic expression of information; cloud-edge collabo-

ration;data compression ;similarity measurement
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Table A1 Performance comparison among different compression methods

2 PAA J7 1% 2 8 PAA J5 1% 2 8 PAA J5 1%

A SRS T
(EWIAB A w=2 w=3 w=d \
w0 g, R s TR e, IR
iR 2 kW iR ZE KW iR ZE KW iRZ /KW

1 50 638 66.67 739 75 765 75 591

2 50 579 66.67 703 75 775 77.08 553

3 50 626 66.67 709 75 755 70.83 526

13 4 50 509 66.67 634 75 661 73.96 465
5 50 543 66.67 637 75 683 72.92 532

T 50 579 66.67 684 75 728 73.96 533

1 50 370 66.67 436 75 441 77.08 369

2 50 339 66.67 403 75 471 76.04 327

3 50 349 66.67 406 75 440 73.96 335

20 4 50 294 66.67 367 75 398 76.04 312
5 50 315 66.67 368 75 408 77.08 344

T 50 333 66.67 396 75 432 76.04 337

1 50 222 66.67 274 75 273 70.83 177

2 50 206 66.67 241 75 307 75 225

3 50 198 66.67 243 75 275 73.96 249

2 4 50 177 66.67 222 75 259 79.17 211
5 50 189 66.67 224 75 260 77.08 225

T 50 198 66.67 241 75 275 75.21 217
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