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Data Fitting with a Spline Function
—Automatic Knot Placement by a Genetic Algorithm

FuiiicHr YOSHIMOTO! and MASAMITSU MORIYAMA'

In order to obtain a good result (that is, a good approximation) for data fitting with a
spline function, frequently we have to deal with knots as variables. Then, the problem to be
solved becomes a continuous nonlinear and multivariate optimization problem with many lo-
cal optima. Therefore, it is difficult to obtain the global optimum. In this paper, we propose
a method that we convert the original problem into a discrete combinatorial optimization
problem and solve the converted problem by a genetic algorithm. We construct individu-
als by considering candidates of the positions of knots as genes, and convert the continuous
problem into a discrete problem. We search for the statistically best model among candidate
models by using Akaike’s Information Criterion (AIC) as a fitness function. Our method can
determine appropriate number and positions of knots automatically at the same time. By the
characteristics of genetic algorithms, those knots are global suboptimal with a high probabil-
ity. Moreover, we can easily extend our method for multi-dimensional mesh data. Numerical
examples are given to show the effectiveness of our method.
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