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MOJIEPHU3UPOBAHHBIN AJITOPUTM OBYYEHMS BECOB
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MODERNIZED ALGORITHM OF TRAINING THE SCALES OF RADIAL
BASIS NEURAL NETWORKS BY SOLVING BOUNDARY EQUATIONS

Ivan P. Ivanov?, Elena N. Petrova?

!Penza State University, Penza, Russia
2\/olga State Transport University, Samara, Russia

livanov@yandex.ru, 2petrova@mail.ru

AuHoTauus: Pa3paboraH MOAEPHU3MPOBAHHBIA AITOPUTM OOYYEHHS BECOB PaaHaIbHBIX
0a3uCHBIX HEUPOHHBIX CeTel NpU PEIIEHUH KpaeBbIX 3aJad. ODKCIEPUMEHTAJIbHO I10KAa3aHO, 4YTO
JAaHHBIM QJITOPUTM IIO3BOJIIET COKPATUTh BpPEMs PELICHHs 3aJa4d 10 CPABHEHUIO C ITOPUTMOM
CONPSKEHHBIX TPAMEHTOB ISl MUHUMHU3AIMU KBaJPaTUYHOTO (DyHKIMOHAIA.

KutoueBble ciioBa: panuanbHas 0a3ucHas CeTh, HEUPOHHAS CETh, AITOPUTM O0Y4EHHUS

Abstract. Modernized algorithm of training the scales of radial basis neural networks by solving
boundary equations is worked out. It is experimentally proved that this algorithm allows of reduction the
time for solving the tasks in comparison with the algorithm of conjugated gradients for minimization of
the quadratic functional.

Keywords: radial basic network, neural network, learning algorithm

Paguansabie Oasuchbie HeiipoHHble cetu (RBFNN) naxomst sddexrtuBHOe
NpUMEHEHHE TPU PEIIeHUH KpaeBbIX 3adau marematuueckou ¢usuku [1]. Llemsio
palOoThl sBiAETCS pa3paboTKa M HCCIEJOBAHUE MOJEPHU3UPOBAHHOIO aJIrOpUTMa
oOyuenust BecoB RBFNN. PaccmoTtpum 00yuenue Ha npumepe ypaBHenus [lyaccona

ou o
¥+W=f(x,y), (x,y)eQ, u=p(xy), (xy)eoQ, (1)

r7ie 6Q — rpaHuIia 00JIacTH; U P — U3BECTHBIC (DYHKIIUU (X, Y).



10

1| g \ anroput™ COMNPsHKEHHbIX rpafineHToB
10 AN MUHUMU3ALMY KBA/IPATUMHOTO dyHKLUVOHana (3
- == \0AUDMLIMPOBAHHBIN anropuT™ 1

=
o,

=
o,
L=

OyHKLMOHAN OLLMBKN

N
o,
£s

o e

10°

0 0.2 0.4 0.6 0.8 1

1.2 1.4
OTHocuTenbHoe Bpemst

Puc. 1. CpaBHeHuUe alITOPUTMOB

PesynbraTtel skcriepuMeHToB 10 (yHKIMHM (1) MOKa3bIBalOT, 4TO pa3paOOTaHHbBIN

aroput™M npumMepHo Ha 20% cokpamiaer BpeMsl PEIICHUs 3aJaud 10 CPAaBHEHUIO C
QITOPUTMOM  CONPSDKEHHBIX — T'PAaJUEHTOB

¢yHkumonana ooyyenus Beco RBFNN.
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Puc. 2. /TuckpetHo-oruueckas MoJielib cOopa jaaracera:
a) MOCJe10BaTeNbHbIN; 0) ONTUMU3UPOBAHHBIN
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