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Abstract

In this paper, functional linear discriminant analysis method is proposed for the classification
problem of input as functional data. By introducing the functional norm to measure the distance
within-class and between-class, an optimization model of functional linear discriminant analysis
is constructed. Furthermore, by using the basis function method to transform the infinite dimen-
sional function space into a finite dimensional optimization model, then this model is easy to solve.
Since the data is functional, the first derivative or the second derivative of the function can be
found. The classification result can be further improved by using the data after the derivative. Fi-
nally, the numerical experiments show the feasibility and effectiveness of the functional linear
discriminant analysis method.
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Figure 1. (a) Curves of 50 different types of artificial data sets, (b) Curves fitted by basis function method
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Figure 2. Classification of 50 curves using functional linear discriminant analysis
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Figure 3. (a) Curves of 50 different types of artificial data sets, (b) Curve fitted by basis function method
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Table 1. Data set details
= 1. EENFAER

Dataset LDA FLDA
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N L Hds (R ) 0.9713 0.998
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Figure 4. First-order derivation of spectrometric data
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Figure 5. Second-order derivation of spectrometric data
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Table 2. Data set details
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Figure 6. Take 20% of the spectrometric data after the first-order derivation classification
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Figure 7. Take 20% of the spectrometric data after the second-order derivation classification
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