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ABSTRACT: In view of the defects in the load forecasting
based on support vector machine (SVM) such as high
dimensionality of input data and long training period, an
evidence fusion-based load forecasting method, in which the
SVM is utilized, for similar days is proposed. During the
choosing of similar days the range of average load, the shape of
load curve and the difference of temperature are considered,
and by means of evidence fusion the similar day, whose load is
highly similar to the forecasted day, is obtained and is taken as
the training data of SVM while a lot of redundant data are
rejected, thus the dimensions of the input is decreased and the
forecasting accuracy is improved. Applying this method to
short-term load forecasting and comparing the forecasting
results with those by standard SVM, it is proved that the
forecasting accuracy is evidently improved.

KEY WORDS: short-term load forecasting; similar days;
support vector machine (SVM); evidential theory
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Fig. 1 Quantified value of the corresponding temperature
1.2 Dempster & BN
BE my M1 my 7 A PUHESL I 2 NPTk

B Y m(A)ym(B)<1, M

A4NB,=0
0, A=
m(A)=4_1_ D, m(4)my(B,), A=D 3)
1_k4mB,:A '
ﬁ*:fI%Mﬁ%ﬁ?,%uﬁ%E%&ﬁ%

MM ERELS L kK AP RME, k=
D my(A4)my(B,) <1, X T TR AN F =24

4NB;=0
PIPsE, 45 k=1, W m e — D IEAMRRE,
k=1, WRAR my Fl my 7 JE, ASRERTHEANE 2L
BT Aot SR UE 4L A MU Dempster
YA KT ZAUESE 4G, AT Z e OHIE
PEHEAT IS5 By o BB BT & Ny SRVFIUEIE vh SR P,
HA k<e W AR UEI AT AR, A3 e=0.7,
MR FEAAF B Be A2, AR Ca H 54y
T H 22 (8] R A AR 5, P 4 e AT
fltre ASCH 1997 451 H—1999 41 H 4 HZ AT
IEARAE N A B R B AR, 12 D-S #ig ik



F3ak HTH

I S 145

OB H
2 SVMIRiE

SVM HIKAG v mI pa K, LA AR il i
BS54 GRS D (AN 1 0 677117, 2 e
e ia), ARJE AR A AL R X R AT
M E, BEMNAGFEA x AR, xeR" p A
N, yieR, di AWIEHME, deR, {x,d}N
g, Hrbi=1.2,-,n, RAWFFEE 5%

y=f(x)=we(x)+b “)
T () 72 MBI A 75 T 21 25 AL 23 1) (1 A e 1k
WS o
FA2How H b AR A

1 1
R(w):%ZL[[di,wgo(x,.)+b]+§||w||2 5)
i=1

A e RGN T, goe s )5 E LS
53 Z TRV PAA o
KFHREE w Rl b, SIANKAGAR RS RIE,

RWEE) = +eSE+E) (6
7 .

M%ww&)+h—¢££+§,§2ﬁ o
d-wop(x;)-b<e+¢&, &£20

AURZ R L e, IS IXHEE S, SIS
BT 36T o Ml » T HE R (6) A M B A i LT 40y
A 2 AR AR OLT, A

w=3 (e -a)x ®)
K@)y A (6)FF 40 T R Bk 4L -
f(x):wx+b:Zn:(al.*—al.)K(xl.,x)er )

i=1
Arbe KOS R Do Rla A% 0, X
B0y oty IR LI R0 A S [
B8R, K6y, BRI A
Jridse U I IE G SR A BN R PR /1 o

3 HTF D-S #HIA A Y SVM T2y

3.1 ET D-S#H{UHK SVM 4

KH SVM ARERAE BN, 244 A A5 8% TR 4 5L
BRI, SVM NZRI IKe, i il 4 #E 8 AH AL H
(10 J 2 T 6 H, g A A PR 2 MR R S A TR
PR EAT IALBE, P U RAE B, itk
BN BN A ) 4 5

R SVM AUESE e i A, FHUF 2 e
X SRS E R AT TIAL B, A S5 5 wh 5 T H A7 e

FRAEAH ZE KA sl Rt , AL & AR5 B
SeEHE e A AR AR, DT A AR L I o W]
Ik, 45 R S A .
3.2 SVM itz

A H 7 5 B /S A 4K (sequential minimal
optimization, SMO)S:13 8] ;v a; Ml b, EK M
TSI S50 1) R AP sy /N RSP e, 0 3 3
ASRAT IR R PR . ] 2 2 SVM Pl Re

T

IR

RN

B

T

B2 SVM FliRiE
Fig.2 Forecasting flow chart of SVM

HBEARDIRUT

1) B D7 5, HEE S A A H 2R AT
ARER, TR AT v AR AL BN SR RN A A 4

2) ¥Ek SVM 24, ¥Hit& B H 31 o
a; Rl b K LABEH LRI GA{E o

30 I ZrEs @72 (6) s (1) H s iR AL
K SMO Skt Hbrea ¥, 138 ain o fl b.

4 ¥aim o B b ARNR©Q), FIHIIZE
SR A A L 20 FTI A7 o

5) WHEARZERREL, iR ZE LENHE /N T 158 %
JE [P IEEL I, g5 i 2 i i, IR PP SR 3D,
4 HUIER5SH
4.1 BIEREEARE

A 3K H East-Slovakia Power Distribution
Company $& AL HL I o ZHLIX 57 2840 2 S 5
Rl g2, A, FlEZER K.
EHCZHLM 1997 55 1 H—1999 4= 1 H 4 H¥ffr
B AU, B 1999 4E 1 H 5 HIE R N
T o A ST ARAR H 38 5 vk B EUCR il



146 PERUESE: T D-S AR PR TRAR L S g USRI G i Vol. 34 No. 7
H gy th AR BRI ZR i, IR LA SVM B RSO TN R 22/ 1 3% sl L S T A PR LA

(4 ys AR x 407 F s T30 H AT 2 d [R]— Z0 ) 5 A
B I H AT 7 d T Z0RT m AN 20 00 57 {5
TR T HT 1 R T IE Z0 () B A s TR0 T )3
TR LR, RO H R 1, dE
AT 0.
42 SEHH

ISR iz s B R R A, B

K(xi, ;) = exp[-1/57(xi—x))’] (10)

2 &7 2 e T A% o R 8

FERfE AE P51, e fHAN, FORXZK
RZEMIET /N, SVM IS E /N, S50 KSR
Ky PG IR N “REX7s RZFRHA 2317,
RN T 23 [ A D AEAE 1 ANEIE ¢, i SVM 1
He)PERESR IS o 1 oI eI, SVM R A4
BB T HHE A VIR, S50 KRR
PERE LA AL

TR EERR Y, AR AR T R A
HOMSH. BiR, SR AFEARER S
B R: 6°=0.5; ¢=100; £=0.001. & Hl & ffisE,
FrUES8 77 2208 ¢ B OR R IR 1. ¢ Ml e ffiE, b5
HER) T 22 B 67 AU KR R A 2. ¢ RIS e, honiE
)7 2R & KR I 3,

1 RENHEN c TLXER

Tab.1 Standard mean square error versus ¢

5 £ c bRy )y 22
0.5 0.001 0— 100 TR /N
0.5 0.001 100 — 0 AL AAR

®2 RAENHENSHTRXR

Tab.2 Standard mean square error versus &>

c & s bRUERS Iy 72
100 0.001 0-0.5 FERYEFEAA
100 0.001 051 DN
100 0.001 — BN

R3 EHNTEMR s TRXR

Tab.3 Standard mean square error versus &

c 5 & LR EEH bRt s 72
100 0.5 0—0.001 ks> JLTAAE
100 0.5 0.001 > pUSEY e SRR

43 RENEEFERSH
FHAAF R ZE e Ay I o5 T i Fonll &6 SR ) e , B
e=(x;—y:)/yix100% (11)
s o Ky i ISR TR AT sy o 0 IR S B
F (. ANSCLL 3% A 4 % K LV 1% 25 (maximum
permit error, MPE), #7H3:sil e>3%, WIHEZ A
T &5 R AN G o SCHEFIIN [ A7 far P00 5 2R 1)

NIRRT PO, EHEET D-S ik
RS AHALL H 345 7] S AL(DS-SVM) A AR HE S 4 1)
HLXF 1999 451 H 5 HI¥ 24 S B3 T B, Jf
FLASTOMIRE R, 25 R 4.,

F4 1999 £ 1 85 H 24h TR E LREE

Tab. 4 Forecasting error comparison of the 24 hour on
January Sth, 1999

] el %l el
DS-SVM SVM DS-SVM SVM

00:00:00 0.3828 1.7177 12:00:00 2.8689 4.4470
01:00:00 0.7242 47931 13:00:00 1.1796 5.4816
02:00:00 0.1810 3.2085 14:00:00 0.5858 4.0061
03:00:00 2.9902 2.8099 15:00:00 2.9232 6.5462
04:00:00 23140 3.6579 16:00:00 1.8059 3.8203
05:00:00 0.8356 5.0655 17:00:00 1.768 8 2.8134
06:00:00 1.2119 1.1389 18:00:00 04144 4.3066
07:00:00 0.926 8 1.8569 19:00:00 2.8595 1.5982
08:00:00 1.2112 2.6216 20:00:00 0.2845 43689
09:00:00 1.9504 5.9324 21:00:00 0.2845 4.8951
10:00:00 0.5022 5.7971 22:00:00 0.3357 1.7900
11:00:00 2.0677 4.607 1 23:00:00 0.7894 3.3953

M 4 ATLUE H, SRAS SO VRS 2R P00 15
ZEHCR U FRE SVM 732K/ MEZ . iR-¥ER 4 192
PEREAT VL, AIAN: SRIDASCIER BT B4 0]
1% 7 (mean absolute percentage error, MAPE) A
1.3083%, 1fiRH] SVM J5 kA3 2111 MAPE
3.608 9%; AICINLMIFTHE A 100%, Lt SVM
33.333 3% ; AICIT VA 34 U7 72 (mean square error,
MSE)} 1.6069, Lt SVM [ 4.0564 /],

4 3 &K H DS-SVM Fil SVM X} 1999 4F 1 H
5 H 24 xS G B0 S TONAE 5 SEBRE AR EE . A
B3 W LAE Y, ASSCO iR TS B2 sy BOR A
RS

780
740 bR o o 0R
3 ;
S 700
E 660 o
& o _ SVM Tl (&
620} X e ° ‘
7 DS-SVM Tl
sgolet o 7 T L L
2 6 10 14 18 22
i l/h

3 KM 2 MARESEIRY B St P ph 4k

Fig.3 Forecasting curves of day load by two models
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