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v Introduction

The most common radial basis function is the Gaussian. One can view the Gaussian as the weight function for the erf-
rule quadrature formula. The weight function is the derivative of the variable transformation function. We noticed that
the weight functions for the tanh-rule and the tanh-sinh-rule quadrature formulas also look like Gaussian curves. We

may introduce a scale parameter R by replacing r with % in the above formulas. We have chosen scale parameters sc
-1
()

all 3 functions have the same definite integral. The chosen values are: for the Gaussian R = (2-x) , for the tanh-

rule R = % , for the tanh-sinh-rule R = % .
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exact function




512 uniformly random data points




Gaussian radial basis function, R=0.125




multiquadric radial basis function, R=0.5




thin plate spline radial basis function, R=1




tanh—-rule radial basis function, R=0.5




tanh-sinh-rule

radial basis function, R=0.5
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tanh-sinh-rule RBF interpolation
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rbf[1l] interpolation error
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rbf[4] interpolation error
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rbf [5] interpolation error

14



ST

*IOLID 1S3 I}

peY suomounj SIseq [BIPeI MIU OM] INO 1B 3[(L] dA0JR Y] WIOIJ 39S U IM

99¢10000°0
799812000
8% 1000070

[[40449]]

[ 9801000070 |

| €9€78T00°0

— N N <t N

A9Y |

“uonounj siseq [eiped Jo

S9JT0D S 9] Yoed JI0J JOLID Uone[odIaul 3] JO WIOU-Z 3] JO d[qe] © SI 2J9H

SUOISN[OUO)) A



91

Jpd 19 /Sd0(/819quIo}/ A1 [ndeJ/npa-ope.rojod

“Yrewre ‘sprib anutJul (J-1 U0 SUONIDUUIXOAAAD 2A1)DALIP pub Uo1v]odaa)ul
uonounj sisvq [pipvd Jo AopAnddy ‘I9A1] eyseleN pue 3I9qUIO 13Udg

'6661 Punf ‘0T1¢-£61 soded ‘g-g s_dqunN ‘TT

‘TOA ‘Soneuwayiey uonelndwo) Ul S9dURAPY ‘UoLIP]odAa1ul uondun/ sisvq [pippa
Ul J Aajouibvivd ay) 10J anjpA poob v bu1)d3]as 10) wiylliob]y uy “eddry onuys
"TZ61 YdTe

‘CI6T-S06T soded ‘g "ON ‘9/ "JOA ‘UY21e3say [edISAYydoan) Jo [ewInof ‘saopjins
Av[nbaii] 19Y)0 pub Aydvibodo] Jo suonpnb: drupvnbnny ‘ApIey "1 pueroy

' [unyxapul/smdedqyp/Adreqyp~ /A0S [qIPL/ /:dNY ‘S00¢ ‘62E-21€

saged ‘€ 'OU ‘FT "TOA ‘SONBWRYIRN [LIUdWILIdAXT ‘Soulayds ain)pippvnb uoisidaid
-Yyb1y 224Y1 Jo uosLibduio)) y ‘T1 'S 2A0eIY pue uereqeiaf yrygriey ‘Asfreq ‘H prae(

SDUDIRJIY A



