32 4 Vol.32 No.4

2004 2 16 RELAY Feb.16,2004 17
SYM Fourier
( , 200030)
Fourier ( ) SYM( )
Fourier S/M
: TM715 : A : 1003-4897 (2004) 04-0017-03
SYM )
0
, , , Fourier
’ S/M ’
1 SYM
1 1 I
, , x R vi R,S/M
(mechine) , X y X of
1 (xla) |a ’
, , f(x) = <w,x>
SYM( ) Vapnik! +bw Ry R, 1) w
’ 3 w
) :2) €
: minimize = Il 0 Il 2 (1)
S/M

Vi- <0 X;j> - b<E

' ject t 2
Subject to <W,X;> +b-y;<E 2

A method of power sysem short-term load forecasting based on fuzzy waveet neural networks

WANG Xirrxiu, WU Yaowu, XIONG Xirryin, HUANG A-giang
(Huazhong Universty of Science and Technology , Wuhan 430074 , China)

Abdract : A rove short-term load forecading model based on fuzzy wavelet neura networks( PWN) ispresented in thispgper. Because PN

combines the time-frequency locdization ahility of wavelet , fuzzy irferring and the education character of ANN together ,its ability to reach the
dobd bed resutsis greatly improved. The PN includes a set of fuzzy rues and saverd sub- VWNNs. Every sub- WNN , corregponding to a
certain fuzzy rue, condgs o waveetswith a ecified dlation . By adjuging the trandation parameters o the wavelets and the shepe of mem

bership functions, the accuracy and generdization capahility of FWN can be remarkably inproved. The cdculation result shows that the pre

sented nodd s dfective.

Key words: load forecaging; waveet; fuzzy wavelet neurd networks(PWN)



18

(2
€ - intemr
sve :
0 [ f(x) - y| <€
&1 :{ 3
[f(x) -yl -€
e, €
€ (D) (2
minimize L w1 2+C3 €, +€ )
2 i; i i
Yi- <W,x>- b<€ +&;
subject oy <W,x > +b- y; <€ +€  (4)
€ e >0
C
(4
La

grange

1mi = _l' 2 . .* a
maximizeL = ZII(A)II + CiZ(e, +€)
| |
Zai(e +Ei- Vi+<W,x >+ b) - Zcxf(s +&
|
+yi-<W,x >- b - _Z(n$i+niéi*) (5

2

) , ¢: X

T X T, k(x,X)
=<¢(X),¢()()> <x,X >,
[1], .

meximze - ']2‘

,lel(ai—ai*) @;-a;) k(x,x)

-S_ZIZ(CXi +0 ;") +_:I21(Gi -ai)y

A_IZ(O(i -0a;) =0
whjeto |7 (6)
a; a; [0,C]

f(0=3@-aVk(x,0+b (7

3 SYM Fourier

3.1
SYM

SYM y

1) A={a,a,
2) B={b, by,

3 C={a,c,
4) D={d,dy,

5) E={e, e,

6) F,

3.2

, @n}
y b},

y G}y
, dn}

e},

d

I {(x,vi),i=1,2,

K(x,%) e VXX’

3.3 Fourier
( )
Fourier
Fourier
1)
f(0) f (24)
6 y
f(0) =f(T);

f(0) =f(T);

(6)

A

SYM

Fourier



, SYM  Fourier

19

2)

k
Co + Z(anoos it + b,an myt) (8)

p(t)
_2 T
Wy, = At/ T;a, = TJ'Of(t)oos . tdt; b, =

T T
2.]' f(t)sn m;tdt; G = J‘J’ f(t) dt
Tlo Tlo
, T 24 h; ,

3 ,

2003 3 1 4 24

288 , 4 25 96
, BP
S/M (  Fourier )
1 3
1600
1400
z
N
@ 1200
& — LR L
& Looof Ny - Fis e
800 : . . . o |
0 50 100 150 200 250
w18
1 S/M  Fourier
Hg. 1 Forecading restswith S/M and Fourier dgprithm
1600
1500
1400}
E 1300}
g 1200}
& 1100 A — TR B
1000p " - Bl S A
900F
8005 50 1000 150 200 250
o ]
2 BP

Fg. 2 Forecading resultswith BP ANN dgorithm

16001 ~
1500} .
1400}
E 1300}
1200}
g 1oop — RSB
1000F --- AR R
900
8005 50 100 150 200 250
PR
3 SYM
Fg. 3 Forecading resuits with pure SYM dgorithm
(
) 5.2%, 2.4%

( 4.1%, 11. 9%)

SYM ( 3.7%, 10. 1 %)

; 400 ms

1500 ms ( > 20 ms,

5

SYM  Fourier
Fourier ,

[1] Vepnik V. Satidicd Learning Theory[M]. NY: New York
Wiley , 1998.

[2] Keerthi SS, Shevade S K, Bhattacharyya C &t d. Improve
ments to Hat’ s SO Algorithm for SYM Qasdfier Desgn
[J]. Neurd Gonputation, 2001 ,13:637 - 649.

[3] Chang CC,LinCJ. LIBS/M: A Library for Support Vector
Machines hitp://www. cde. ntu. edu. tw/ ? glin/ libsvm.
2002.

[4] . (HUI Yongijie,et d).

[5]

(Research on Load Forecading Sysem for
Digribution Qid) [J]. (Automation of
Hectric Power Sygems) , 2001, 25(5) :37 - 40.
, (REN Quo-quan ,ZHANG Pe-lin) .

Ddphi (Delphi Programmming to Redlize

Time Saries Modd) [J]. (Computer
Autormetic Measure and Cortrol) ,2001 ,9(1) : 74 - 76.

( 43 oconti nued on page 43)



: 43

netic Algorithm) [J]. (Power Sygem Techrology) |,
1997 ,21(1) :44 47.
[4] , , . (CHEN Qorliang, WANG
Xufa, ZHUANG Zherrquan ,et d) .
(Genetic Algorithm and Its Application) [M].
(Béijing: People’ s Pogs & Telecommunications

Publishing House) ,1996.

[1] , (YU Erkeng, ZHOU Jing'yang,

WU Yursheng) . (A Sudy on Generator

2003-0507; © 20030523
Bidding Curves) [J]. (Automation of Hec-
tric Power Sygems) ,2001 ,25(2) :23-26. (19%63) . . ’
[2] HobbsWJ, Hermon G, Warner S, et d. An Enhanced Dy
namic Pogramming Approach for Unit Gommitment [J]. (1978) | ' | |
|EEE Transon PWRS,1988 ,3(3) . _
[3] , (CAI Chao-heo, CAI Yurryu) . (1976) . | ’

(Optimization of Unit Commitment by G
Realization of optimal generation scheme based on genetic algorithm for eectricity mar ket

DENG Chang - hong ,HUANGJuan - juan ,WANG Ren - jun
(Wuhan Univergty ,Wuhan 430072 ,Ching
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Abgract . This paper introduces Fourier dgorithm and S/M dgorithm to dhortterm load forecading of power sysem. Fourier dgorithm is
used to get rid of the high frequency harnonics. The data without high frequency harnmonics are then utilized in gatigic gudy with S/M. Sam
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