HokE 2
Vol. 9 No. 2

TEEREREFR

The Chinese Journal of Nonferrous Metals

1999 4£ 6 H
Jun. 1999

NRFRE M R IEEE AR E

EHWEDFRIRF AR A

ik K4
(P EB KSR TR, M 221008)

wm E

AT SR BP M4 B B Sk S B, 9 3 T A S SO RN B PR i W SO B, ORE 3 A% B

% AT N DA P RTUGR KB ARG Sl R, SR T — P A N R 4% RIHT a4 LR
SN2 P2 R TR RIBUE  RUE S5O AL B S8 T PT4ER =4 XOR il U 3 1 fig 23 50 14T 1 0
o, WS 7TEARMA BN TR, 58] T g e & EILRECR .

TR
FEESZES TD31 TD32 0234 TP39

NIz M s B/ hEMg s #idR

AR, 4B TRk T T B AT
BREWF IR 2 12, JE T Sigmoid FE i 4
[ BP 128 190 26 2 H AT AE L ) B — 2, RV
SRR 4 FLAT RCOR I B OB T AR ), (AR5
FoRMmE MR, EE-KREMEY . K
g, SCHR [4- 6] $EH T BRI L G
Sigmoid BRAKL, T K1 /N fo 28 19 4% FL AT o 0
ALk PESEIE RE J  SCHR [7] 4R T R
e/ N ol 28 0 4%, 3 ke o I T T B
B I A BT P R G SR O T 4
ASCHAESCER [7) BFEREE, BRI
BRI /N Ao 20 P 2 BT 05, e AR G2 )
SRR 700 S B I e b, B
FLAR Y T TR I R P T AT

1 NRFREZE 4%

Grossmann FI Morlet (1985) &1 4 B¥
ax + b FRATATEREY («) € LP(R) KIS

wf (a,b) = A= fla) -
x=>

(=) (1)
o A2 261
‘[ooootb(x)dx: 0 (2)

HIBREL &(w ) FRABENBL, a FTb 5353 4 REZ
AL ESH XU d(x) BHA M. ©
RENE d(x ), % a R b 1075 2 #4321
) pR 2

1 x—=b
b o(x) = b
a(x) = = oty (3
RNk EL, 3 (2) FMT
oo 2
2n_[mj—ib%f—'—dw<+ 0 (4)

S AN AT Y DAY €% S U S N Y
J‘°°°°| b(x) | do < o0 (5)

KUY d(x ) BATEERE
BN ZE P 282 Ak T /NI AT TR N
T W 2 B A, B B/ 7 A 48 1)

O FHEELERERES (PER [1998] 6 %) AR ERMFEFERSE (97- 001) BEEHM

WA H M 1997- 06— 20; BFEIHM: 1998- 10- 15

KERE, B, 208, HiL)E, Bl



595 2 W

FREFE: /NP W 48 A% S0 S AR AT L Js ) TR v 1) R © 449 -

Sigmoid B ¥, F. B M v 42 3 3 T 2 1) —
B RE NI HEAT B I SEIL . M S () AT —
SRR b x ) BT
N — b

flx)= DWih( ) (6)
R F(x) WRAEREG W a Fb 5504
WERM, NI R SRR BB N
HENEIOA S . 4 b= 1, B/NETTIRE R
eTie]

E= 5 XIf(x)- ()] (7)

X POAREARNE. MBSH W, a; TN,
BB B MU E KA, B

mink (8)
AR SRS HIBR /N s H0CA
b(x)= s(x+ 2)— 2s(x)+
s(x — 2) (9)

X os(x) = (1+ X)L BN R ELS
Sigmoid BRI R T 1 s

0.8
H0.4
0
'—0.4 g
-0.8™

Cti

on value

Wavelet function

g 1.00

$0.75

g

£0.50

LSO- 25t Sigmoid function
0 i
-8 —4 0 4 8

B 1 R/NES Sigmoid pFHO6 I
Fig. 1 Contrast chart of wavelet

and Sigmoid function

2 INEHREMEIEER]

H S AR WA ) 1 SR B R AR e
s 2= AR AL 1) L) AR, B 5.2 i Holland
AT 1962 FHEH I . 1975 4F, Holland 2%

43 (Adaption in Natural and Artificial Sys-
tem® MU IR, A5 S A AL BUE QAL . AR
HRES T 2 WA AR AL
A )48 R R s U

AR SCHRE NP R W 4 T AL SR 0 H R
J2 A SR AT BB e R A )RS R R AR ) Wi SO
B BRI AR R HIE RS X/
BARAITTM LR Z R AUE, RIESEMES

WEAUE  REESEORIAT B2 2K UCHE I It
F, 4% 8 G b0 ) A2 e G 0 A4 K 3 N 2 Ry
o Oy BT R ORI 5 S AUE - RES
BN B Z AN /MBI 25 5 SE B th 5 1 2R
b R ZEAEAH DG RR A . T GA AN BT g4
PR AR, AN W R UROE Y. BE 2E IR A AR
Fripi e e — 2 BRI, B2 b agi AL . b I IS Y
JE 5 v H e (0 AR I o) . R BB RS H0H
AL S HUR A /N BN 2R 6 W 25 1) 4 )=y S LA

AN 820 B an ks

O 5 gis: BEUE - RESHRES
BARUHEFI Y, BEH n M8, WHx, €
[ s Oned, 85 € [ Untn, Uy -5 #m €
[ Unins Unax], KH 361415, EX &S
73 )G B

%1 bubup bur L i U €0, 281

U — UL
c1 = _n;hmm X1 = Uinin"' Uy* ¢

%2 babx ~bar, Lo, Uy, €10, 252

o =

2
2L, 2= Unint+ Uz® c2

Cr =

—

Xn bnlan "'annp ;lj\: Ln /fj; Un E [07
2]

8y, = U“;‘;_Ul“‘m Ty = Umn+ Uy " 8
Bk by €10, U, RERA R — ML
L fr L, Pr L, N
bi1big ---bipi| b2 -bopa| byibyy ---burn
B U, U,

@ WE R AL BRI, &



s 450 - o E A 4R IR

1999 % 6 H

e EEH R A b A E AT B, 5 AR
RSO, R, D 0O F A 1 22 R4
EREAMEGER, THREE TG, RN
Wi AZ XA AE, SO SO R IUE Y 60 .

@ =AM IR REAA: A BEHL TR A —
MIIEHIREAA

@ ALT H G

OEAE VA SRR ARG N, 1
ITIEH R

A SCR I Y. B eR UE X

fitness= [ maxfitness— p_%; (0,-

Tp)z] / maxerror (10)

XF p MHEEAEH, maxfitness A 7N P 2%
B KIE N, maxerror D /)N M 2% A BEfa
B KIRZE, 0, AHp DRGNP
JEHR S, T, B p DA

RO, 3 I 8 A 3 /) Y5 R 245 1) e K
&N AR maxfitness #4F, BRI FIA (10) A
0 (8) Hbr—2. e H AR AN 5
A HIVE DA E (AR K BOAL o A 2 il L 4
VEREASREAR, 1A I AT DU 5 HE 3 A AR A H A
PLITREARAL BB R IR, stk sa 4, Ik, %
BEATIEAE I RE . A SOR FHASDUR K AR AT i
(ERTE R L /NS W

fitnessl= exp (fitness/ T') (11)
X T oGS E, RO GR KA
W . AR AL R R T (8, XHETC
WA JFUE A 2= 2 K, S RS AH %=
BN, Wy R ORISR A B g va A
SR BWAERAE R T RS, &5 T
EHHRAR, WBCK T RHA N EE K 257,
FER N AN, B e Ve o . T A%
BT IR L

© L HE: T N E LA VE A — PR Rk
V%, FAL RAE T 0E N B AR A A 45 7 ke
HINLSs, BedEfr BEARR) 2 AR, (B2 A0 Y J
e AR AT BRI T RE . O T Rk AL
FREAZ, BRARBRATE, /B
A& N KRN TE A 25— AR, HIX

PR — AR, BRI B
Sl Sy N T 20 o | =TI P s S NS
AR, SR IE N LA RORS R R AT
FMRE T, R — e b R i AR H
TNV LR AT IR, — e LR AR A
FEHRRATVEATIEFE

@A XN 5 Hf e A8 RS AR, Bl
PUIE A AN BEAT AS SURNAS S48 X A8 X7
AT S O AR TR R BT AR S, PR AR
1K, FCLHREA IHBR A . ASCRAR AR
N5 RHATAE X, BILL Py BERBEAT— A X,
DL P, MERATZ SAZ X, B P #ER AT N
AT

@RAT RIS e, B 2k 5, Hk
GEOR, ST I T IR A R I /N U A 2 I % A
B, HNEE G

3 TMERENNXFNESN JEFIR A Lz A

B L =Y < R =4 <
B UGS /NI 2R R 4% AL SRR IR AT AR,
FAYER =WV E I R A 1K
3. 1 ZH# R @

K AL /N W 2% FIAE G2 1) BP R85
4 <o m A, MRS EIE 1
Fis .

PR 288 0k 4 A5 2R TR 2 S o A 1 45 2R
o AR /NP ARSI 23R 22 0. 000 003
25, /MR ZE 0. 000 000, f KiRZE 0. 000
005; 144t BP M4~ 2 0. 027795, /)
w20, 027377, HmKiEZEN 0. 028537. M
CPU WAERT &, AW i Bk 5L 4
BP W44 FERT 2 LEoh 1018 .

3. 2 =i <RI (G

K AL /N W 2% FIAE G2 1) BP R 48 % =
d4 <o A ], MRSk 2
Fi7s .

X 8 AN I X 2 (1) S o i o & SR A 0t
Fl NP N 247320 22 09 0. 000 031, /)
2 40, 000000, & Ki%Z A0, 000072; 1%



595 2 W

FREFE: /NP W 48 A% S0 S AR AT L Js ) TR v 1) R

* 451 -

R 1OORMEYE SR E U R 2% A5 2 R

Table 1 Structure parameters in two networks for

solving two-dimension XOR problem

Implicit layer Input layer joint

Networks

Implicit layer Output layer joint Output layer

joints 1 2 threshold 1 threshold

Wavelet 1 - 0. 854921 - 0. 782059 - 0. 613749 0. 812425 0. 500895
network 2 — 2. 154388 2. 027958 — 2. 045731 - 2. 028081
BP 1 — 5. 342435 5. 369661 3. 006 899 - 8. 514147

network 2 - 6. 003300 5. 974125 — 3. 355642 8. 372674 ek
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Table 2 Structure parameters in two networks for

solving three-dimension XOR problem

Implicit layer Input layer joint

Implicit layer Output layer joint Output layer

Networks

joints 1 2 3 threshold 1 threshold
1 - 0. 877299 0. 941410 - 1. 385830 0. 660873 - 1. 136755

vavv‘:}fﬁ 2 1. 246820 0. 568263 0. 560839 - 1. 187944 - 1. 072974 0. 499961
3 - 1. 000631 — 1. 431063 1. 066481 0. 682618 - 1. 177295
1 - 7. 240857 - 7. 140687 - 7. 191371 10. 762123 - 9. 886033

nefvirk 2 0. 512813 0. 190415 4. 318996 ~- 2. 496011 - 10. 635292 5. 664681
3 - 4. 776757 - 4. 987572 4. 057403 2. 847165 9. 219757
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Fig. 2 Basic datum chart of ground pressure
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ABSTRACT

faster speed, a wavelet network based on genetic algorithm was put forward, which combined genetic algorithm with
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Key words

In order to overcome the algorithm shortcoming of BP network and obtain much higher accuracy and

wavelet analysis and artificial neural network and simulated annealing thought, to study various parameters such as
weights etc by genetic algorithm. Its proverty was tested by solving the problem of two-dimension XOR and three dimen-
sion XOR, and good results of them were obtained. And it was also used to solve the problem of forecast in the field of

ground pressure, more optimal results than typical BP network have been obtained.

artificial neural network wavelet network based on GA  ground pressure forecast
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