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(Shift-invariant face recognition based on the Karhunen-
Loeve approximation of amplitude spectra of
Fourier-transformed faces)
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Abstract

In face recognition based on the Karhunen-Loeve approximation, amplitude spectra of Fourier
transformed facial images were used. We found that the use of amplitude spectra gives not only the
shift-invariance property but also some improvement of recognition rates. This is because the
distance between the varying faces of a person compared with that between the different persons
is reduced further in general in spectral domain. To show the feasibility of our approach, we
performed computer experiments on face recognition with varing facial images obtained from total
55 male and 25 females. We confirmed that the use of amplitude spectra of Fourier-transformed
facial images gives better recognition rate for a variety of varying facial images including shifted
ones than the use of direct facial images does.
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Fig. 1. The shift-invariant caracteristic of amplitude
spectrum of the Fourer transform. (a) An
input image shifted by 10 pixels left. (b) An
input image shifted by 10 pixels both right
and up. (¢) The amplitude spectrum of the
Fourier transform of both (a) and (b)
images.
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