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Improvement and Application of BP Neural Network
Forecasting Algorithm
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Abstract: BP(back propagation) algorithm which is one of the most widely used neural network algorithms, has very high nonlinear fic-
ting ability, and it can be used to predict the developing trend of time series data in practical application and simulation. But some kinds
of problems and exceptions may happen because of the limitation and deficiency of the algorithm itself, such as abnormal termination, long
training time and low accuracy. Aiming at improving the performance, through analyzing the algorithm and simulation, corresponding
causes and problem — solving way are found. In this paper some limitations of BP neural network have been analyzed and optimized meth-
ods have been supposed. Finally, through practical simulating experiments in Matlab, the effect is certificated.

Key words: BP algorithm;data forecasting; simulation; neural network

0 31 5
HEMER—-TEBRTARENTXER, R
B A B AL T8 BT AR IER MK BB R B h B
Y. BREZENTEMIGEERREEE, Kb
BLFIBRT 17 40 R BT B 22 I 45 P (O R 22 R 10 1 4%
(BP)¥ 3 E =, BPE®REMMBERT ZEME+
Bar BT AL A2 3T [A1RE , 4 BP 4% A L Pl %
KB —FMEMEaE, BREEERNTE, A
{1 3L BP ) 4% 77 76 W S0 BE 18 . 59 B A R 3R AR /D

7% F #8:2009 — 03 - 02; 4B B #§: 2009 - 06 — 12

E&TH : HE 8 AR ¥ 5 S 5 X H (60873058;60743010) ; i R
4 BARBE RS T O H (22007G03)

RN ERAH(1983 - ), X, BLWRLE, IR T HABERER
SRR NAE, BLEE, S8R, L AR, HRITRANEK
EERSALERE.

Hhrp BB E T HERENE—-SHAY, X
454 BP MAKNYIGERE, - £ RERE,
R —FECH R BP FIEEYIGRIT i, B T 29089 BP
BERBBARTR/ERE, Rt o LR % BP &
ISR B, REAR WS ]

1 BP#H&R%
1.1 {54 BP M E*

BP M & R4 (2% 3 it 2 4 15 BB IE s & 4% 0
REMR AEBIBREANNER. IMEBANFES 2
AR BRRMHSTERLBEANEEBIRLES
HER, MRAERHERARMEE H, W AT FE
fRHE LR KRR E S P a5 Z AR E 1R R R %
REMRE, B RS EHETTHERE, iR E
B REHRALEREELIR RELER, HBRE



s1H

F B : BP #1448 B B ¥k A Bt B i - 65 -

INFRENENIED, B—AZER% N6, M %
NABARET, K TREMETT, M Mt ME5T
HRALE1).02,, FO1, 551 0% HEMEE 6%
HAE, w2y, Mwl, SN EBRBEHENEART
RENEEIE, BBAEIREN ,, , XA
BHEHEY tho

o=

AR ($INE )
H1 BP#ZRA%LTER
PREER R TRINT
(DWEHBE, EEFE IR o, AFRE ¢, BK
B BEAPE i = 0,
Q) EmHHE HE p MEFRLIX, = { X1 X,
BB ABIRE S, TXAHHHE 01, MO2,:

01,(i) = f.(gwl,,,,(z‘)xp,,) _

02,,(i) = f(g)wzk,,.(i)omi))
FE R K SE sigmoid BB¥X
fz) =1/(1+e) |
() HEHFREE, EE <, MEIEER, B0
PATF—#
‘B =372 (e - 02
(4) RIEHE HEDEH SR, AT
Awly(i+1) = ;123,,,(1‘)1,,,

A2, (i +1) = 2D 8,,(i)01,(i)
- .
S (i) = (tpy — 02,,,(i)) 02, (i)(1 - 02,,(i))

Su(i) = Ol,(i)(1 - 01,,,,(1-))Z;§ﬁ,.(i>w,,,,,<i>
B BAE
wly(i+1) = wl, (i) + Awl,y (i +1)
w2 (i + 1) = w2, (i) + Aw2y, (i +1)
(5)Bi=i+1,&E(Q2),
1.2 BPEEMAR
BABPERBR ZHNA, ERUEERR,
HFHEEEXA ERIELKERCEBOBERE, LA

CHEERSHEREZEY, B TFRERERERESH
P RAAREFE R, X ARENRE, §
ABEN AR EEE, THREIUTILAER:

(DEABIRBRDS. B TEERAMEHRE
TR, GRNE—RIEAERERKHFHEZ
BRI B /IME, T R 25132 2= th T8 B W 48 9 M1 R
KRRt Ak, E¥ITBRPTE
AT REBR/DR

Q)EFEXBAEENEABRE.,
REMEAFEFE-BVIERX, B THE
R SHE TR, PERERL, B
ERELRILFLFEHEERS.

G ERFEFEHRBPIRG . REMET
B MAATEBEN A WA, X6 R 48 94T
ERSARBR /NS L, MER/DEFER
EEF

) BEE BIF IR /DR, PMEEFEITRS, &
ARETEMBPEMARS R P, BRI BFHRDE,
XEERG TREMAEA MK, 6 HEN B
K, B RIEAUE K — AR B R /N A R BB 5 —
AWIFBR /D R K IR
1.3 Mty BPHZE

LR LFE L, 76 R A ) 4% T e 1) e 5
BREGONGTBPRETRELE ., TERAFTRENT
BAE By SR SHBEEF EIR BHRRENE
B¥ESHAEHBL BP RE YIS kP LT B %
¥, MHEEMBRY SBERBZ ARNERESR,
BB R R /My BEYLEE 90 B AE, B B ThE
PIEBENSGAGESRBTEHES, By ERP0H
BASYEE RBRIEREESE N B TAKRBINEGES
AR/ S NGRS 2 R, 3 B REEM 4
ZAEE S, BRBRAFESFSHERBEERANER
FEA. BAREFRAKE EEETRBHRES,
BRiRERKBREBAL, NEARATS  RZ, —RifE
PigraiEl K4 , 0 B N SR A A B ot BE 1000 T B
X SR RNEZRE . —MEIREH0.1~0.9,
HEBRTFEHN0.8~0.9, '

P 4g B B3 MG AR R W LR, IF &
HRARMEETEANTR  BRETFSRENF
LA RN, HEMNEIRRTMREREREU
Bt BEMERRBAKERZSE2BMRALBERNT]
ABT, ERTFHE TR RNOBGHPRERFZR M
ASBEFMEIRAENHE AN BIMEERE
JEFE, WTBEUMASBRETFENERBH, 3
EBABEMAY, BB TR X ndk s



- 66 * HEHBRSRR

£19%

Ko

ETHRAMANEEERS BPREERMEESE, Y
SR EEAR R WXL RSF, BT BP PGB H L
RRE— IR RBRAEE, & BEIGEES
R R B GE SN BEERE. W - 4
WEMAEF 1,8 L — M(Levenberg — Marquardt) £
T

Tpe1 = XL — [JT(Ik)](xk) + #}(]_l.’T(I&) V(Ik)

#HMEE LM - BPRERBARN:
Wy = W — []T(wk)](wk) + #f(]_IJT('wk)e(wk)
A, w, WUE, e(w) HIRERYXHFEDT HE
MAB S 1, LM~ BP BEMES THE TREEM
BRI R, MR, BP MANR#EY
XRE, FEEFENMESH ML F ISR, Hit
FEEELI AT DI RBHE TR U R MBS A%
#,

2 AR BP EEMBIRR TR
Mg xtetEFFI TR, 2T EN N4
BRI BIE TR SRR M DB 258, 8 L MRS
SRBKBREIN+ MOEEBIEER, XP, AR
Xis Xes1s" s Xpan-1 L T XNtk s XNeka1s™""s
Xnemeno1sk = 1,2, K HAEBF L -(N+ M) - 1
AR, K~ NR - MR 8 A S B3R B, 3
T FA P 2% AT VIR AT o
THEABPHERMBRAFTAFRENESYL,
XHEAE 2006 4F 9 A R IE MR, RIEXT 2007 4
11 B8R R AT XA T B . R A B
2 BP M, BdiA —1TBREE . — ML EHR,
{4338 R R A Sigmoid Bi%Y, B F &I EIE KK, 18
RZEXAARHERR, MAKRKESERNEERRYK
RAGEBMRME, SEUIGEK, MHXBRHE A
MEFHARTEEERER, RENMEHWALRE
TR — LT ER ), A8 fe 8 A I8 — 4B A R 0 SR
HAB ML HE,2,() = (2(i) — Zaia) T —

Zoin)»i = 1,2, p, 7 2 (i) 3—4FI[0,1],2(7)
AR BB ST RBA LR LE , e
Zonin WHIAERBEAFIENR R B/ME H—EX
KPR T ik S BE, [R) Bt 7S B mie 2038 1) O R AR o Y
% B9 R AN R B et PO 4 A SR AR 1R = R & A
SGRBEE, BERTEINE T. 23 ABa9I g%k
BAHEAENR YRR HRRE 2,

— B 3 > &

(o |

B2 MAERANTLEMKA BP MR

FIMELREF 9 MERR: Al TmE . A2 EE
HEPERR VA3 T BB WA A4 T B E
FH A5 JAE S A6 HAHRATHEB.ATER
HEARNHBIER A MEARRASH R H A9 B
HERABHT XERBA(RA: Z4) TEHEES
IR B FEEE R ERER R R T REME
1 iR,

B Sexd B i 2006 £F 9 B R R AT AL
WA BT RMER o B FR RS 2006 £E 9 A4 LASMERE A B
BRI 8 MEFR A1.A2.A3.A4.A5.A6.A7.A8, LI K
SR B IR R R AT R A9, SEA R 27
MRER BRI A S B IE RS £ (AL,
A2;,A3,;,A4,,A5,,A6,,A7,;,A8;) — A9,, H &
(Al;,A2;,A3;,A4,,AS;,A6,,A7,,A8,,A9,) BE i
AMEA BN &R, = 1,2, 27 RAE—
AR FIT AR S SRR E R, R EL
BERJE BP BT RISk B T1E 50 BP BHIL UK
SRS, AR RAETHETRIXNBENE
WS RENGER, REBAT SRS WHT AN

175>
Yes

A1 XEIAFRLCEZAGIABFBIFG LT HE (34i 4 t)

A Al A2 A3 A4 AS A6 A7 A8 A9
2005.06 26.22 46.54 7.12 37.56 0.78 31.20 99.7 2331.20 1768. 45
2005.07 34.00 98. 66 7.98 46.34 1.09 37.13 99.7 2879.54 2300.22
2006.08 77.29 200.00 17.13 68.21 2.56 77.90 112.47 4001.33 4987.48
2006.09 90.54 210.48 15.21 79.86 3.09 86.09 111.11 3987.34 (M)
2007.10 167.36 334.56 32.56 144,22 4.03 123.56 114.22 5673.67 7345.52
2007.11 187.45 365.67 35.89 176.10 4.15 177.80 100.90 6268.43 8356.45




s

EBEHSE BP 2 P& TR 0 B0H R A - 67 -

N, FBRET GBI ZL DAL, 287 8 58 m
PR E BT A BCh 20 B RS AR RIR T T o VI 45
TREHEHSERA 5.(1) = (1) = Yin) /(Vmex =
Ymin) BREURIA—4k MR AT SEREDLIE R T 2005 47 A
RSN B, WiIXE R B~ RS
F42331.53, 5% A H5L{E R 2300. 22 A8 LB AT A%
HiRZIE %/ EILET LA 2006 4E 9 A 42 H087 8 4~
IR EBIRE A REFT RN R B BT A — b4
SREGH{E 5483.56 fE M A AR R A &
BAFMREAE , AT @XM A AN K EH BOE R
EfH.

FWXF 2007 4F 12 A BEE R AT TR A 3
FTHM ARG R IBMAREARSE XD LR AR
BFFIRIMT TR TRAREE M IC 1, Iy, I (4,
ik =1,2,-,9) 4514 2005,2006 F1 2007 £ M %
AT R AR B R A A TR, B W&
RERI M AR L IERMERS: I, > L, L, —
Iy jersIs e = Ispey, BMEWREEENYTAREST
—ARBEEIHARY. BhAXMBARBH#TRA—
1, R HTRENG, VIS RBAETHEETRFRY
B AE R R, BV AMAR L, BE MG
BA5#E R AL B purelin, B FRIEHEBIAN,
P& B T B A R 48 S BOEEUE X, BT LA DI R 1R R
VgGRBUE , RBA—EHB—ERmARE,
i EH T RA— . FTASRBTEBEN 79%.
75 fE29 2006 4 12 R e BME, 5% A MR L5t
3% 8033.90 HHELERZER /N, BB RER
H—ERE,BHTHEMENAERD, — AR
BEHMMRERER EREMHAREERRAKREH, B
FEEYW NSRBI ENRE. diiaks
S EIR T 41,2006 FRE R HEEFIISHER#
HHSIEARZ  FTUNEIGEIERREE —E
AR, WRERAMRENEHE, U ERRERLE,
RAETHRERMLHUH TN LM - BP BREH

Fikl, B R%,EEAEH0MESE, R RLGEN

LM - BP B¥E T HEHIAR,

3 &XRiE
BUH#/E B BP RN BREE REZEAYAXE

WABATT Bl . XHERE BP MK ERE 3%

T Hmsh &, ERANERTREEHE LHEA,

A B RIEREME OB EARE, TieN

EE GHEBRURBIHREBR LXE, BRTER

B BP M, BEZRFIIGIES, 8B FRERTAH

BAHE EIRRHAN AR, XERBTELRR

AHIR) IR P4, B A3 39 BP MR B R — 5

&,

SETW:

[1] Pan H. Application of BP neural network based on genetic al-
gorithm[ J]. Computer Application, 2005, 25(12):2777 —
2779.

[2] He Fangguo, Qi Huan. Back propagation neural network
based on modified genetic algorithm and its application[]].
Jormal of Huaxhong Normal University: Nat. Sci.,2007,41
(2):51-54.

[3] Venkatesan R, Balamurugan B. A real — time hardware fault
detector using an artificial neural network for distance protec-
tion[J]. IEEE Transactions on Power Delivery,2001,16(1):
75-82.

[4] 4, SHEE ATHZSMEADERBLETED].
HHENBEAR S RRE,2006,16(5):1-3.

[5] #H#E%E —FETFREEEN BP RGBS D] #it
HHL{E8,2007,23(11):234 - 236.

(6] ¥ 3.3k M, %M. BPHWESREMNEEYHRNA
0] AR S HAR,2009,15(4) :933 - 935.

(7] EBF, % 4. BP #4& M4 B A o4 gE R B0 SR g
(). BB F¥#5115H11,2007,24(10) : 144 -145.

(8] ® B PCA-BPEBBHRMASITHABREIA]. HAEN
BARERR,2008,18(2):98 - 101.

B e m S L A A s S T L A e e M B e e

(L% 63 W)

B3k

(1] % T,BFEMH.FHH. BT Web Services R E SR
RERGR]]. RATB 5B FHAR,2005,27(8):1481 ~
1489.

[2] Yang Jiang. Web Service Componentization[J]. ACM, 2003,
46(10):35-40.

[3] BRER, BHH. Web REDSAESHHR] HHEIE
FABIE,2006(4):22 - 27.

[4] XBAKK, 4y W, 2PE. WEshSTERN Wb REHE
BERIBRERE) ). SO R i R4, 2004(6) :601 - 607.

(5] Z=RE FEE6. BETHE Peui A Web BHFAABRER
RAL)]. N FBHFE,2006(1):22 - 27.

(6] Hamadi R,Benatallah B. A Petri — Net — Based Model for Web
Service Composition [ C]//Proc. 14th Australasian Database
Conf. Database Technologies. [s. 1. 1: ACM Press,2003:191 ~
200.

(7] & B,TH® A Wb REBLIRERTRE
RIJ]. BRAF%47,2004,15(3) :428 - 442.

[8] A M. ¥ WEshBITIERL Web R EH S BRI
FLBFEERR ()] HAEMBEAR 5 R R, 2008,18(1) :63 - 66.



