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Analysis Process based on Modify K-means for Efficiency
Improvement of Electric Power Data Pattern Detection
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ABSTRACT

, Seung Bae Lee

AAAZRE LS FrEeEbE

, Chun Bo Sim

There have been ongoing researches to identify and analyze the patterns of electric power IoT data
inside sensor nodes to supplement the stable supply of power and the efficiency of energy consumption.
This study set out to propose an analysis process for electric power IoT data with the K-means algorithm,
which is an unsupervised learning technique rather than a supervised one. There are a couple of problems
with the old K-means algorithm, and one of them is the selection of cluster number K in a heuristic
or random method. That approach is proper for the age of standardized data. The investigator proposed

an analysis process of selecting an automated cluster number K through principal component analysis
and the space division of normal distribution and incorporated it into electric power IoT data. The
performance evaluation results show that it recorded a higher level of performance than the old algorithm

in the cluster classification and analysis of pitches and rolls included in the communication bodies of

utility poles.
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Table 1. Proportion of Variance by Variable

Part PC1 PC2 PC3 PC4

Temp.-Pitch | 0.486 0.686 0.846 0.912

Temp.-Roll 0.294 0.548 0.689 0.945

Roll-Pitch 0.348 0.457 0.784 0.891
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Table 2. Experiment of Clustering Availability (Temp.—Pitch)
Part K=3 K=4 K=6 K=8
DB 0.3314 0.4855 0.5587 0.6117
Silhouette 0.7812 0.8445 0.6411 0.4844
SSE 220.1497 210.9422 168.4547 148.4548
Table 3. Experiment of Clustering Availability (Temp.—Roll)
Part K=3 K=4 K=6 K=8
DB 0.8799 0.5315 0.6484 0.7181
Silhouette 0.8462 0.8948 0.6417 0.5478
SSE 150.4866 142.1811 128.4588 1200.1443
T Kas Mgt aga 85 A B2 7§ CVI A& FAsAeH, 34 23 At ?‘&
ZHEY PAL Heste] 27 2o 2He FAH  means oaw_a zg 58 ERE 2e2HY §8
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Table 4, Experiment of Clustering Availability (Roll—Pitch)

Part K=3 K=4 K=6 K=8

DB 0.4877 0.2311 0.5971 0.6132
Silhouette 0.7187 0.8482 0.6414 0.5284

SSE 198.5478 168.6233 154.5111 99.2648

w29 K7t 39 A8 7HE A4
K=3% 4% Roll«l Aol gk 2
Aol %“@6}5 A ol ‘/}E} EP et & Al
A A Qksk= R

o] BE *P%LQ *é”é% T ‘Rlﬂ} FE ATZE A9
IoT H°lEl &
Me AdgEd A iﬁlﬂr%ﬂr 7 28 E
3 o BHlls TEehe 7l 289 A

Aok

o
of
v
o
L
X
=

REFERENCE

[1] S.H. Jung, J.C. Kim, and C.B. Sim, “A Novel
Data Prediction Model Using Data Weights
and Neural Network Based on R for Meaning
Analysis between Data,” Journal of the
Korean Multimedia Society, Vol. 18, No. 4,
pp. 524-532, 2015.

[2] DI Park and S.H. Yoon, "Clustering and
Classification to Characterize Daily Electricity
Demand,” Journal of the Korean Data and
Information Science Society, Vol. 28, No. 2,
pp. 395-406, 2017.

[3] S.H. Ryu, H.S. Kim, and D.E. Oh, and J.K. No,
"Customer Load Pattern Analysis Using
Clustering Techniques,” KEPCO Journal on
FElectric Power and Energy, Vol. 2, No. 1, pp.
61-69, 2016.

[4] JH. Shin, Load Pattern Analysis Model
Using Data Mining Techniques for Electric
Power Facilities, Master's Thesis of Chung—

buk National University of Electromagnetics,
2010.

[5] J.H. Choi, D.O. Kang, H.J. Lee, and C.S. Bae,
"Load-based Power Analysis Model and
Low-Cost Power Prediction Method for Power
Management in Data Centers,” The Journal of
Korean Institute of Next Generation Com~—
puting, Vol. 10, No. 2, pp. 45-55, 2014.

[6] J.B. Lee, A TFP Tree-based Incremental
FEmerging Patterns Mining for Analysing
Electricity Date, Master’s Thesis of Chung-
buk National University, 2011.

[ 7] ML.H. Park, Y.H. Kim, and S.B. Lee, "A Study
on the Development of Energy IoT Platform,”
The Korean Institude of Communication and
Information Sciences, Vol. 5, No. 4, pp. 311~
318, 2016.

[8]1 Y.I Son, Demand Power Forecasting with
Data Mining Method in Smart Grid, Master’s
Thesis of Kyungpook National University,
2016.

[ 9] S.K. Eun, Implementation of Big Data Anal-
ysis Based Power Management System,
Master's Thesis of Kyungpook National
University, 2017.

[10] S.H. Jung, A Novel on Hybrid Machine
Learning Method Based on Big Data Mining,
Master’s Thesis of Sunchon National Univer-

sity of Multimedia Engineering, 2017.



SOOI TE =&0 S=24 a2 I8t BIYE K-means JIBI0] BM TZM2A 1969

3 M =

20109 2€9 =gty HE WY

o 383t FEAt o4
20124 29 wA sk B vy 1995 290 AR shm H43
o Fetah 344 FEA

2017 2€ <X distn dEnH
ol gstat F3pubat

0159 19~ @A) FFHA SWEH A7L 9%
Aok AAAG 2w, 484 Az, veolE
Azl B &8 B4, ol nioly

4o s

ek

20024 29 BEFFTISL FAI
Buget Fobal

20044 29 A& B0
EAZE FoHA AL

20049 ~dA =AY AHAT

4

R

—

1996'd 29 Ao stal A 4kshat
ol kA
19994 29 @Foista HFH R

%3} WHEA A A HYaT
20044 29 NPT AFEHF
sh3} gspuba DRk 74 BT A, AEALY

2005\ 39 ~3A =ity R FA-EEH| o] 3-8

S ]
A ROk BARFY, AN AR, 7145, A Rk
g B
= T

g o3}

E

E)

EELE

190511 29 AATh st W 4ksta)
S

1908 29 SAthstw AFE S
3} BN

2006 2¢ A istw AFE S AlE B
3} Zahural
19969 29 AEU S AFE T
2009 39 ~ 37 =Astw YR 5L HE )] o] T8} R
H oo 19984 29 RESE AFE T
BA ROk A 2E 2ZEY S fHAE 2 AFY, 717 sk et At
st 20034 29 ARt AHFEF

a3} Fetuba

=] 2=
ol

1995 39 ~3A) = istn R A -EEr| e
A&k SoC, USN, 71418k, AlAIE



