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Enlargement of Digital Photograph by Spline Interpolation

Tomohiko KATO (Department of Information Electronics)
Shinji MURATA (Department of Information Electronics)

Abstract

A spline interpolation method is applied to enlargement of digital photographs. The conventional
method of the linear interpolation is useful at least for several times enlargements. In larger scale enlarge-
ments, however, a smooth image cannot be expected by the linear interpolation. In this paper, the natural
cubic spline functions are employed with an ingenuous algorism based on the LU factorization for tri-
diagonal matrices. An eight times enlarged photograph obtained by the spline method is compared with that
provided by the linear method and one observes that the former image has better quality than the latter one.
It is expected that such advantage of the spline method becomes more illustrative in the case of larger scale

enlargements.
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Fig. 1 Original photograph and eight times enlarged
photograph without any treatment
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Fig. 2 Enlarged photograph by linear interpolation
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Fig. 3 Enlarged photograph by spline interpolation
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Fig. 4 Outline figure of Fig. 2 by a treatment of

PhotoShop
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Fig. 5 Outline figure of Fig. 3 by a treatment of

PhotoShop
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(1) K. Atkinson “Elements of numerical analysis
(John Wiley & Sons)
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