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Power big data anomaly detection method based on an improved PSO-PFCM clustering algorithm

LI Qing
(Shenzhen Power Supply Company, Shenzhen 518000, China)

Abstract: There are problems of low detection accuracy and high complexity of traditional power big data anomaly
detection methods. Thus a power big data anomaly detection method is proposed, one which combines the possibility
fuzzy C-means algorithm with the improved Particle Swarm Optimization (PSO) algorithm. The improved PSO algorithm
and the redefined clustering effective function are used to optimize the initial centers and number of the possibilistic fuzzy
C-means algorithm. Through the simulation, the proposed algorithm is compared with the algorithm before improvement.
The superiority of the proposed algorithm is verified. The experimental results show that the algorithm can accurately
realize power big data outlier detection, and the error detection rate is reduced from 0.36% to 0.05%.
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Fig. 1 Data mining process
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Fig. 2 Improved PSO-PFCM clustering algorithm
anomaly detection process
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Table 1 Data in October after pretreatment
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Table 2 Data in November after pretreatment
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Fig. 3 Improved PSO-PFCM clustering algorithm
anomaly detection process
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Table 4 Summary of abnormal data

B H fif i) Fa B
Bk 107915H 3.4.5 07311, 0.7398. 0.727 8
Wk 10 H27H 24 0.8705
HK 11 A28 H 24 0.754 9
ok 12H21H 14 0.8619
FUSES 12H7H 1. 12 0.8623. 0.848 1
D% 10H200H 5.6 0.778 1. 0.808 5

3.3 Eikxttbath

T B Bk ) PSO-PFCM - SR A 57 0t Hi )
A S i B A I )R, 5 s T PFCM 8%
FISCHR[25) LA T S WA MR B o« 32 5 24 SCHR[25]
o LSTM 832 7 o A B i RS 25 21, 38 6 FHER
7 N SRS S S ST RO RS 4 AR

K 5. 3R 6. 3R 7 v, 78— Fh i 57y
b, SR TR SR SR AR A (R AR e v, B
Wt PFCM #3%, HJhje LSTM Hik. PFCM 4
SEAE g SR s e B AS D , 100 HAaR KRN
0.40%, 11 HiR%K 3 A 0.42%, 12 =K Z K 0.27%,
RUORKAR N 0.36%. M 7 40, SO et
PSO-PFCM SR EEA e S Al v, 10 A
o0, 11 HidK%E A 0.14%, 12 Hi#E R 0,
SIRKTH N 0.05%. it Jo EEAR F48 s T 73 11
Aor B A PR HE AR o 32 TR by SR FH et f s -
DAL RN e R RA ki 7 PFCM

Fz5 LSTM BEXRERNER
Table 5 Abnormal detection results of LSTM algorithm
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Table 6 Abnormal detection results of PFCM clustering algorithm
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Table 7 Abnormal detection results of improved
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