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Abstract

Clustering of power consumption patterns is an important basis for power grid demand side man-
agement, load forecasting, and power system planning, and is of great significance to the analysis,
operation, and planning of power systems. Aiming at the problem that the traditional K-Means al-
gorithm does not effectively use time series features when clustering electricity consumption pat-
terns, an improved time series clustering algorithm PK-Means based on the K-Means algorithm is
proposed, and based on the SSE evaluation index an improvement was made, and an evaluation
index cumulative similarity (CS) for time series clustering algorithm was proposed. Through the
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introduction of Pearson correlation coefficient, PK-Means in the scenario of electricity consump-
tion pattern clustering compared with the traditional K-Means achieves better clustering results.
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HLM 2 g i AT R etk 2 A AR I E B AR, AR K E 2RSSR M iRae i iR e . #a
M. TR, PlmibS. R¥dE. Bah B MM . B TR AAR KX AE Bl S HoR fie
BESAMTIL A I8 E T AR AR A, [ S A A R AR i — EUEE RS, BEE
KREFET G =P EERMBIENEE, HirCaeMR Vs EdE, seildEd I 8dEr7E s
S, R O R AR R R AT DU AR ] AR D v g P ) LA R P ) SR8 B S AT
TR TT 5 AR MR IR I [2] S P T A HESE AR OT g AT RO B T . 75 5K
N2 M ) 5E LA T REDRHE AR AL S SR (Bt S [3] BRI DRI s A AT RISk, et e X XA
W[4 ALGEHI T R 2 Ay i 2 B AL 0% 7 P @ AT ML AT 0 M 5], 12075 E B M T
AR RIHT BEAT AR S 2, BE S DASE 1R EE R T E S AT T s G AT Bk A SR A AN AT
S F P A REAE AT AR AT W G BN B AR A R . BEE KB . N LR AR R,
SR 2 ) 7 A N 21 ) RS s, 2R SR A8 T R TSR SR SR B R Y 1M C P B SRR AN AR
WS o< 2R PR S0 A L ) 25 45 DT 3E4T 72 SR A0 J594[6], Chunlin Zhong Z42 i f# ] K-Means 5%
XA INRRAS, I H T RO A E] TR T B R ARSI TR R SRR ST R R
B, SCHEAFDNL S A7), MEE. Wang S5 K-Means SEXS 5 E A I i B EE 21T T 5K B2 H]
RO F2 I 5 70 A, IR0 H 4l R AT FY A T S A [8] [9],  EEciE Nilid DPeaks it Hl
PSR REAT 1 IR, R SRR G R AT 57 ) A s 5 [10] o IR BIRAE 5 B SUSCE A 1 R 47
IR, RIS [ B SRR I ) AR B S b b A3 T3S, A% Gt 1) SRR SR VP A1 R J ik B B R PP A A
ASTRN ) — B, T2 1 REACRFALLE (8] (R P G 2R

LREFTE, N TR oA S SRR AE Y A SR SR I AN BE AT AR T F IR R I A e R, A SR
H 7 FE T K-Means SR [¥) PK-Means 5032, i fe /R A 6 S 8O SBAEA ] IOARMULYE, A3 28R T
FRIERFEAR N FPAAE, I8 ] Ao A R SR AU IS T R A IRCR .

2. PK-Means &%

2.1. K-Means EE 518

K-Means /& 044248 s 1 P 100 B SR 28, AR R TR B MR AR LR, SRR A 7]
MIBE B R/IN, B REARGERI N KA, BB s R E B H A EAE—&, Mk m p e e &
Ko BB KADFEA(CLC,, +,C)» WAL HArR R ML IT 1R ZFI(SSE, Sum of Squares due to Error), F
A E TR r Wl N
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B /R b AH 5 Z % (Pearson Correlation Coefficient), X KRz /Kb B AH ¢ & % (Pearson Product-Moment
Correlation Coefficient, f&#% PPMCC o PCCs), &M TREEHAEE X MY Z M, HENT-1
51 Za[11]. HE T
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Figure 1. PK-Means algorithm flow chart
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FRRAT, AEAERS A7 5 R H SSE AR AVEAN FR AR A7 7E ZBEFE AN 5750 R I8, JE T AR SO H
T —AhIET SSE M B AR BIEMIEFR CS (Cumulative Similarity), Bl Z3HAALE: Hit&E 7 Em .
=330, (6)

i=1xeC;

Joob g R C ISR, ERMMR 2, CS M, RN
BT CS 2 4h, A Al X B B T AR R R

3.3. SEWERIHT

AR, pRIEE T 3. 4. 5. 6. 7 NREEE, I3 T CS BEA MR BI AL E, I K-Means
Al PK-Means 535 () BB RO AT R L 0 dr, S5 B anE 1 fs, EAFERIREEEE T, PK-Means Hi% )
CS 1H#BE KT K-Means, 48] PK-Means 7£ 5 8] 5 51 5cd (K SR ELINEL T K-Means.

Table 1. CS table under different K values
#1 FEIKETH CS %

o R¥NE
N — 3 4 5 6 7
$% —
K-Means 116.35 118.04 122.72 124.48 127.01
PK-Means 118.42 121.84 123.09 125.74 128.38

W 2 fros, 2K = 4RF, CS KA LR, JR8pEE K (MR, CS (MG KA T2,
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Figure 2. CS curve

& 2. CS phizkE

g 2 o, 38 1 IIEARRT , K-Means 5% 1) CS 18 2 KT PK-Means, 145 21 55 = AR, PK-Means
HER) CSESEHL T, U] PK-Means 7 DASEEL RN PR IE(E S, 1 K-Means 5.7k CS {H LA
AR, FE—ER T K-Means 78 B 8] 5 51 S 28 Fh (R B i

Table 2. CS table under different iterations
2. FERERRBETH CS &

BN

N - 1 3 10 100 1000 10,000 100,000
ik

K-Means 119.45 119.61 118.04 118.04 118.04 118.04 118.04

PK-Means 117.30 121.69 120.76 122.02 119.75 121.24 121.67
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Figure 3. Visualization of clustering results
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ASCHRH T —F T K-Means B3k PK-Means 53%, F T H BB R 04T, I8 BRI G
RECKEEAMMAZ A PR — 8, R T 148 K-Means SE7E R 5 5080 582805 TH AN G 20R F
FPA5 BB, IR R AR LR (CS)X SRR AT B &, i g b [X 1) L5 ) s R S0 IE 7 A
SCATHRTVERIA B, e BRI ST RS T A SRR, N RS AN B, R SR R
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