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Abstract

A method is described for smoothing two-dimensional data by a least squares fitting with

a piecewise bicubic polynomial of class C1. The number of knots and their positions are de-

termined automatically. A condition for the good positions of knots is introduced. The condition

is based on the fact that if the partial second derivatives of the underlying function of data

are sufficiently close to those of the approximating function, we can obtain a good approxima-

tion. The values of the partial second derivatives are estimated from data. The estimated val-

ues of the partial second derivatives are approximated by a discontinuous piecewise linear

function. The positions of knots are determined using the breakpoints of this function. The

number of knots is decided by use of an information theoretical criterion (AIC).
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Fig. 1}, The area of fitting, divided by breakpoints
&m, {» into panels Rms. Here 2; and g; de-
note knots.
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Fig. 2 Determirg:ion of the breakpoints &;. The
dots in the figure denote the breakpoints
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Fig. 3 Approximation of the estimated values of
the partial second derivative of the signal.
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Fig.4 The outline of the two-dimensional data
fitting.
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Table 1 The calculated values of AIC and the
. . . Y
unbiased estimater 8 of the variance
of errors. Un
The number proposed method equal intervals
of parameters
Ch+ax@k+a| Alc | 8 AIC )
36 32,943 120.078 32,810 114.081
64 28,830 24.442 30,989 56.046
100 23,350 2,933 30,529 46. 339
144 21,392 1.360 29,175 27.093
196 20,738 1.038 26,848 10.870
256 20,837 1.056 22,596 2,077
324 20,827 1.028 21,632 1.401
400 20, 850 1.012 22,784 2,129
484 20,952 1.026 22,074 1.578
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J ! i I original data.
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Fig. 6 The result of fitting with the equal
intervals of breakpoints &m and {a.
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