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A B DENSRER—FEEINRBCGEL TR, ASCE A RS M AN TR
FTRH—FHFOPBENLRERY — AENHENEHLERME (ATDWNN . adaptive time
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FHATEMEROES. E4HBEEELIHETHENER—HERFRANEREET
B.AMEXFEMT AROTH, FRETRERE. Homk R T FRBARHENE
H R BGEEEH 1 Park % AR RBF #2 M #3HERIELE R BT EE P ; Qinghue

Zhang 1 Benveniste 7522 B £ th 3| A /MBS, BIFZ 7T W B ok SO & K A Sigmoid R 3
#1 Gaussian 3 of B RECY DB R B, Jun Zhang B ARA ERXE/NEME M EI;TR
2], 35 MLPNN #1 RBFNN FE#TH#E, BHER, MMLHEEESTREE
E W, Kreinovich Z ABH THBKSE®: WNTAZREH, BRSNS E
58 5] B4 Delyon 2 AME L EXHNEGEE MRBERT THH O . SHEFEMHEY,
MERAREERESENEBEEEAMREE, ATUERFKRE X REBOEIT ., 3x
W [5-7] IR TEF RS BHENME S HEERE, XERNA PRAEEELHAMHEA
EER—ERUNHE— A RERE, XAUTERKLBFOBSRITHE, 4RA-XKEM5
#9445 1 8 [ 25 B AT SR SCMR [5-7) R MR AT S EE, BREMESHEENEE,
Xk 57 W BERETEEBRNEGR.
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4 R BAR, R — R /N 2 R Y, BD R R BN M2 M % (ATDWNN) |
B FARRESN £0), £0) = {£0),£Q), - /T -1D}L0<j<N-1, ZESHE
KB Y Toax , BB EIBAERE Y T + Tmax . B E/DERY V() R
ROt 5E b FIRBE a THOF/NEE U((t —b)/a) MLHEEM DF
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BEF—IHEAES f;(0) K EERBREXER [0,T + mma] BMEBRRXE L, RERF

B15 -5 H T B 22 B0 7 1) i B O /N B R BB R R DX (. 2 T Uk 18 3 L B S /) U e 4 P 4,
AXRHT —HFORREIEE —ETRHEIEFOFEIHE (TCBP :  time competition

based back propagation learning) . BATEM EFESVLHSIAT BP Bikd, BRI —HAK
£;() SRS BABWRBRIEREA 7(0 < 7 < Tmax) KHEHA T H—BXBEHATEAR, LA
BA (BEEED) BREHE 7 8% f;(t) NESRFINE, RERA BP HEHA ()
5@/ EREN ([T + ) REZEMREMNERE#FTEE (N TFAEOMLSE
b RIE o MM w) . REKFER/IAMBPMERBARRERA-RESHHARS f1),
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Xt £;(t) EXREBEE E; K

T-1 K _ min \ 12
E; = [fj(t)—zwkw (%—)] : (14)

t=0

A (14) R ATLUEH, 77" REAREA f;(¢) Sxdre 16 3475 B MU0 RR B K B9 B SE (A,
B E; 9% we . b, o RIMF, FABEMLEBE ATDWNN ELEAR:

K min _ Tmin
Awg =ay Y [f(t) ~ > w ¥ (t_—b”f’——)} v (t—ﬂi’—) , (15a)

k=1 ar ak

T K min _ min) _
Abs —abz [f(t) Ewk‘l’ ( ~ b + 7] )] o (t bi + 7} ) a":k’ (15b)

=1 af af
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k /7] Ak
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5 B4R

AR 0 B BN DR LM ER U S ERERE RYCEE, XBEIUTR—
BEPGEE. THSH—HRE (EGG) FEHEENHT. BRMHFHRAEABR

MEXEHEREHESH, SEENANNFESEBRELARR, ARZESEHFERR
MEEE, B 3(a) . 3(b). 3(c) #AFAHT—MAY EGG FEMARMHERS. RIiE
ERFEREN [0,120), BAKENY Tnax = 15, BHBEXERN [0,120) , BABEHEN
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#x, B3P AER). f00). fs(t) #RRERNE T X0, 5MI0BMEE. filt). fa(t).
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iR, MARETE&MISZEMNERXR, BHit ATDWNN & 7] UH T4 5 5 Z B i 8
E.
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AXGEHEREFMEMPESBRYBRRHE T —HFO DI BEHLSPMERY — BEN

B ENEHLERERE, ARMEASTENIFERR R E QBB RALTEE. ATDWNN R{R
FARET B R3AT R BGEE K B8, RFH TONN AR “BY AN EL” (tapped-

delay-line) AR, EREVWHHEBDE, EMREGSH—ENETFTHENMEEE. HT
V% ATDWNN , #H TEFHEESK BP 2348, MRAALS ;) E4HEZAE
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AN ADAPTIVE TIME DELAY WAVELET NEURAL NETWORK
FOR SIGNAL APPROXIMATION

He Zhenya Li Wenhua Wei Chengjian

(Southeast University, Department of Radio Engineering, Nanjing 210096)

Abstract Wavelet neural networks (WNN) is a powerful tool for function approximation.
In this paper a new model named adaptive time delay WNN(ATDWNN) is proposed which
combines time delay neural network and wavelet decomposition. ATDWNN is used to ap-
proximate signals having different time delays in the same class. In order to train ATDWNN,
time mechanism based competition learning is also proposed. It is shown through experiments
that ATDWNN can not only approximate signals having different time delays by the same
superwavelet, but also detect these time delays successfully.

Key words Adaptive time delay wavelet neural network, Signal approximation, Time com-
petition
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