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Nearest neighbour pixel replication

Zero-order interpolation

?



Pixel replication - example

Bad idea



Interpolation – estimation of a function on the basis
of its discrete samples (knots)
Image interpolation is also used in geometric
transformations of images. 

Interpolation functions

polynomials

splines
Fourier domain

Image enlargement

sinc function



Polynomial interpolation

x1 x2 x3 x4 x5 x6 x7 x

For given n knots and f(xi) for these knots, a polynomial W(x)
of order no larger than n is searched for so that: 

W(xi) = f(xi).

W(x)=anxn+an-1xn-1+…+a1x+a0
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Spline interpolation

Function Sm given on x0<x1<x2<…<xn-1<xn is a spline
of order m if:

• it is a polynomial of order m or lower for each
sub-range <xi, xi+1> 

• Sm is of class Cm-1 ,i.e. it is continuous with its
derivatives in xi (left and right hand-side limits are
equal)

x1 x2 x3 x4 x5 x6 x7 x

m=1



Image enlargement by bilinear interpolation

x ∈ [0,1], y ∈ [0,1]
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Bilinear interpolation - example



Bicubic polynomial interpolation

Four 3-rd order polynomials
(16 coefficients)

z = b3y3+b2y2+b1y+b0



Bicubic interpolation - example



Image interpolation - comparison
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Interpolation method PSNR [dB]

pixel replication 31.6371
bilinear 35.0411
bicubic 35.5752
cubic B-spline 35.7082
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Image enhancement by pseudocoloring

Selected gray level range is replaced by a 
colour predefined in the look-up-table



Image pseudocoloring –application examples
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Image pseudocoloring –application examples
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Doppler ultrasonography
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