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ABSTRACT

Recently, because of irregular power demand, we have suffered from an electric power shortage. The necessity
of the adoption of smart grid which makes effective supply of power by using the two-way communication
across the grid between the customers and electric energy providers is growing more and more. If smart grid set
up in our country, the third-parties which provide services to customer using the information acquired from smart
grid, might be revved up. In this paper, we suggest a methodology how classify the types of family by
analysing an power consumption pattern using data mining technique. To make a classifier for categorizing the
household types, we need power consumption data and their family type. However, it is hard to get both of
them. Therefore we develop the simulator that generates power consumption patterns of the household and
classify the types of family. Also, we present a potential for application services such as customized services for

a specific family or goods marketing.

¥ B g AAAAR AdgEdA e Aoz A9 A7 23] TtHNo.10043907)
* First Author : A gk Ax27 | AFE] gt} ARns 4 9 IoT 3 41, jihyunkim @pusan.ac.kr, 33]<
° Corresponding Author : #-AFl3tar A B AFE]g85 AR HE 2 oT <374, hownkim@pusan.ac.kr, Z413]¢1
* st A7) A FE R AR S 2 0T d7A
=S KICS2013-11-496, A2k 120134 119 159, AlARAAE: 20134 124 239, =g edat: 20141 19 8

12

www.dbpia.co.kr



i 2°hE aRE A4 JPge] andy A4 AEdelE A g dlofe slold rYE o] 48 1 £ EF

il
N

I.M &

SRS 5 Qe PRPAS FAOR She 1T} A
PR B ) AU LaelEs) fe
g4al A E TPsabl G ofol 5
slelld svhe a2jEs) g sl 2 AT

—_ =
I Grite] A= glom, Al ASHAE E3 A

L

gl

ol-m N
d

NIST Z3o wl2w ~vle ggle 348 37
i, eajdlold, An|aggAl, AL AHE,
o, ARgAEe] A Al Evgle R BgEcil 2 oo
Felxliz o5 wwllel F ARAL Erldlell gl vhF
gk gefe] 7HAellA WhAEh Wligh o] A AW
2 z2gdoz oEeh e 4% 9 7= Sl
7oAl A 7ol mhE anAE ARE de A
= RUE S F3lA 7hssh ikt el 7=
B9 AZ dHo[HE BT e A Ao o]y
%] alrk ke vlEefx] Whsls An]AHE o]
Sk ¥ ATENMEP 54 2|9 7} 71
A BAShRs AR1AE AHRE o]83A|RE ARl
715 R3S oF ) dick webA] 2 el
WS thelgl 715 el e 4v) A ARE
A= AlEelElE JRslsth AlEdelE9] A
= T 7 FHellA] o]5e] gl A WA= oy
Al f-39] 715 Sefol g An)dy AAe] 7ks
A a1, 7 WA= delgvteld 7H& o]83le] 7}
= 35 R3] f8iAe d=ke] dlelelr) 24
ghd| A[EHo]El S o] 83h Ush= 717k dlo]

HE 45 5 advk= el ik
A=)

rUiE o

N

Y8 7o doleirlolyd /e ol galel 75
o]

FHE BRE 7S AXET) w3 cjeRl Hof
]

2] A Tt Rk 2%elxds 2nkE o
= SellA] 4] Ay $A3 A9E d7EE &
NetrdA] 2 d7me] oS =3k 3AellA= 4]
Agdlels] AL 913 Algeelee} o5 283
&l Whell sl Ardaha, 4delxs AES
sto] 715 8 B A ol e R
57 A= 2 e ofvioh E-8rbsAdell HE AlA
A AES W2 S5 derh

iC)

oft >

N

7ol MAlshe AmEE BAdsle] of7] 71
ou] gl HlolH & 2 4 gtk B AollMe= &
utE T2 el 7RAe] Aam| A B3 e
= g 7] d75E 28] Adrian Albert= 3
22 A 8 ol mE AHE 7] $l8iA A
4210 31F AEdEle] ¥ Ame] w]x|= od g
tisle] sl Adrian®] Q= wlte] AelE
Yol F21ke] 30,0000 7H-EllA] A 4]
S 7|Hbo 2 k-Means F2]2~ElE 7|HSl® o]g
sty A AH 4wHES BERSIitk Asma
Dachraoui+ 54 A7 el A& =87} Eef= Aol
FEste] AY Far) Eoe AS vy A& W
W& Al AYIAR slodF anAY 74 2
AL g = QEE el Asmad] ATl
oldal=2] 6000717-2] 4H[AH HlolEE 5004
oF 30&vic}h =318k dlolelE 7|Mke 2 MODL7 Y
1 olgsle] HY 85 o|Z3|8ich. Hongliang
Feit AR[AHS A5lo] 7Pdelx] o HZ AR
T dols WS Akl o] AXE 9 H=
FejEake] viAE ' AMSE 5 olvke 7keA
S AABE 9, Hongliang-2- 2011 14 144
B 201213 9¥Y 23U71A] 670 A4l ¢l 300,0007}
o] AnAE dHolele} o HE gl sake] AlE F
vjAA-S 7[Hke g BSVM(biased Support Vector
Machine) S o]§3le] o HZ AME- F-55 FE3lgich
o|AF AmAY doe]ox] oF] gl dlelelE
FE3le] vl ez Fgo] rhssit) B =il
A aRAHEE BAEl] A VS f3EE B
Folaat gl kA 4El Qe BT 2pdE g
2] o3& HlolelE Akl Al ARgEkdnl 1
v 7 §8E BResheE BR1E g5A19171 918
A 2R1AE dlelelr) ofulgh e 71Eea]
AgE AR A FEE 5 9l 2hdFE dlelelr)
) o A e R i A I = PO B o S ]
Holel 5 AAZ 7|3t A o2 g ofel
o]7] wljtoll, £ AFolr= 715 ool wE Am]
2 HolelE A= AlEHCEE sl 715

2
F9e ¥Rl

A

. Hoksh= X2 miE 4o AIZ20lE &

2 ATelM = 71 el HE Y an) Al
oldE Fsle] Aml A AHlE derk AlEeelAd

73

www.dbpia.co.kr



5
A
oft
>,
%
Hn
B3
=
=
9)
2]
o
4;
2
<
o)
[39)
O
!
z
=
=

31 A;.HKEI

2AEE DA l—— TAsL] 9)ste] dul
el W9lelA 715 A e Aelste] 712 A
& Yo, 225 =S 4%4)% 2AEY sl T
d9] R S FHA 7R A »‘HEMI w3l
Foek o] wl FAdelgh, AL el FE5u]= o

o ERs Ll g B, 2539 73,% W}

>

>

T 4, TERAS A5 B4, A A of
2 59] flo] 9l Slek olela $41 F7Mte.
28] e §39] FARellaL sfelehe AlEelold
& 9% o

v} b AR e ARE 5 3

b

3.1.1 71% |4 "ol
el TEE AlEHOEE 715 3l o
2h4] 2] A dlelelE AR 7 f-3ell el
A ZhekstAl= 19, 24, 33153} o] 715 A<l
TR AR T R 7S e vk A
char shefeke A gle] Aol meb AdsE
Rl AR e o ek ellE 5o 291 7
785 2ol el I gl e Al ol
Ada=ral S olek o o F 7] amds o
E therk
R A R i e e L B
= 71 el 57k ozt Ajlel wEkA TS
%L*éswok gk 2 Al 7 7S 871
el
E 13 2 AR VS LS 2Pl 8t
vl 7HE vkl v s VISR U
82 Tehs Ak ARl Fele] 7S T

1. 715 749 69
able 1. Family member type

T

S

Type

Infants

Kndergartener

Elementary School Student
Middle School Student
High School Student
University Student

Office Worker

Housewife
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Table 2. Apphance list

Appliance 1D Type | Power(W)
Refrigerator 1 2 100
Air conditioner 2 1 1300
Kimchi fridge 3 2 130
Washing machine 4 1 130
Toaster 5 1 720
Dishwasher 6 1 1850
Coffee maker 7 1 1270
Vacuum cleaner 8 1 1900
Hair dryer 9 1 1237
Electric oven 10 1 1500
Microwave 11 1 1250
Air cleaner 12 2 40
Fan 13 1 55
TV 14 1 120
Steam iron 15 1 600
Printer 16 1 430
Wireless AP 17 2 6
Telephone 18 1 1
Audio 19 1 40
Kettle 20 1 2000
Rice cooker 21 1 500
Ist-bathroom lamp 22 1 10.8
2nd-bathroom lamp 23 1 10.8
1st-room lamp 24 1 54
2nd-room lamp 25 1 36
3rd-room lamp 26 1 18
4th-room lamp 27 1 18
Livingroom lamp 28 1 80
Computer 29 1 170
Kitchen lamp 30 1 36
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Table 3. Terminology

Term Description
z(5) power consumption of j-th minute
P(i) average power consumption of i-th hour
D(k) average power consumption of k-th day
MAX(G) maximum power consumption within i-th
hour
MING) minimum power consumption within i-th
hour
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Table 4. The feature list and description

Feature Description

@® Average power consumption per hour

Maximum/Minimum power consumption per

o))
@
g hour

® | Average power consumption of a day

Average power consumption per hour and a

1
@
day

Maximum/minimum power consumption per

g\
hour and average power consumption of a day
® Maximum/minimum power consumption per

hour and average power consumption per hour

Maximum/minimum power consumption per
@ hour and average power consumption per hour
and a day
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Table 5. Comparison of error rate using 4-fold cross
validation

fold-1 | fold-2 | fold-3 | fold-4 | Average
(%) (%) (%) (%) (%)

Feature

@® 31.57 21.55 23.05 25.56 25.43

@ 25.56 7.26 31.57 19.04 20.86

® 54.38 11.27 25.56 59.89 37.77

@ 31.57 21.55 23.05 25.81 25.50

® 25.06 7.26 31.57 19.04 20.73

® 25.06 13.28 30.32 19.29 21.99

@ 25.06 13.28 29.82 19.29 21.86
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Table 6. The result of classification test
Test 1 Real Family Type
Type 1 Type 2 Type 3 Type 4
Predicted Famil Type 1 9 5 - -
v pamy Type 2 16 20 N |
Type by - -
Classifier ype - - -
Type 4 - - o
Error Rate 2%
Test 2 Real Family Type
Type 1 Type 2 Type 3 Type 4
Predicted Famil Type 1 18 1 - -
i ;e by Type 2 7 24 : p
M y
Classifier Type 3 - - 25 }
Type 4 - N T
Error Rate 14%
Test 3 Real Family Type
Type 1 Type 2 Type 3 Type 4
Predicted Famil Type 1 16 - - 0
ed1cte amily Type 5 9 > : 1
Type by Tvoe 3 =
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