
Linear Interpolation

Given 4 neighbors with coordinates f(n10, n20), f(n11, n21), f(n12, n22), f(n13, n23)
.

Define new gray level

g(n1, n2) = A0 + A1n1 + A2n2 + A3n1n2

Then
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Note - the mapping coordinates need not fit within the pixel ranges

Advanced topics:

• cubic interpolation

• splines

• WENO
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Figure 6: Image interpolation methods: the original image (top left) was enlarged five
times using three different interpolation techniques - nearest neighbor (top right), bilinear
(bottom left), and bicubic (bottom right).

septic). However, their experiments showed only marginal improvement in comparison with
cubic interpolation at an highly increased computational cost.

Several survey papers on resampling techniques have been published in the last years. A
detailed investigation and comparison of methods was carried out in [146] for 2-D images
and in [79] for 3-D data. Thevenaz et al. [191] paid attention to the elimination of undesired
interpolation artifacts. Lehman et al. [114] published a survey article covering main in-
terpolation methods (various versions of sinc functions, nearest neighbor, linear, quadratic,
cubic, cubic B-spline, Lagrange and Gaussian kernels) with the emphasis on medical imag-
ing applications. They compared them using the spatial and Fourier analysis and tested
the computational complexity as well as interpolation errors. Most recently, Thevenaz et
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