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18. Interpolation with Matlab 
 

A very common problem is geosciences involves interpolating data.  In this lecture we will first 
discuss some simple interpolation techniques available in Matlab.  In the final two lectures we 
will discuss more specialized techniques for interpolating sparse and irregular spatial data. 
  
One-Dimensional Interpolation in Matlab 
 
1.  Nearest neighbor - yi = interp1(x,y,xi,’nearest’) 
 
2.  Linear - yi = interp1(x,y,xi,’linear’) 
 
3.  Cubic spline - yi = interp1(x,y,xi,’spline’) or  yi = spline(x,y,xi) 
Fit a cubic polynomial of the form 
 y = a + bx + cx2 + dx3 
through pairs of successive points.  Match dy/dx and d2y/dx2 between adjacent splines at each 
interior point and set d2y/dx2 = 0 at end points. 
 
4.  Piecewise Cubic Hermite spline - yi = interp1(x,y,xi,’pchip’) or yi = 
interp1(x,y,xi,’cubic’) 
This is a cubic spline that for each pair of adjacent points matches the end points values and 
prescribed slopes which are continuous between segments.  At the exterior points, Matlab uses 
the gradient of the segment.  At each interior point Matlab determines the slope to be either 0 if 
the slope changes sign between segments or is zero in either segment. Otherwise by a weighted 
mean of the slope in the two adjacent segments 
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The ‘pchip’ spline preserves the shape of the data and avoids the overshoots common in a 
standard cubic spline.   
 
5.  Spectral interpolation of evenly sampled data (see equation (5-14) in Lecture 5 on  ‘Dirac 
Comb’) - function resample will do this. 
 
Multi-Dimensional Interpolation in Matlab 
 
Data on a rectangular grid (but not necessarily uniformly spaced in x and y) 
 
Use interp2 (interp3  or interpn for higher dimensions) with options similar to above. 
 
1.  Nearest neighbor - Zi = interp1(x,y,Z,xi,yi,’nearest’) 
 
2.  Bilinear - Zi = interp1(x,y,Z,xi,yi,’linear’) 
Linear interpolation in one direction and then linear interpolation in another (note the net effect 
is a quadratic interpolation 
 
3.  Cubic spline - Zi = interp1(x,y,Z,xi,yi,’spline’)  
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A two-dimensional cubic spline.  
 
4.  Bicubic spline - Zi = interp1(x,y,Z,xi,yi,’cubic’)   - Applies a ‘pchip’ 
interpolation in successive directions very efficiently but only for uniformly spaced data  
 
5.  Spectral interpolation of evenly sampled data.  There is no resample2 in Matlab but it is 
possible to apply resample separately in each direction. 
 
Unevenly Spaced Multidimensional Data 
 
Matlab used to use a function griddata but now recommends the class 
TriScatteredInterp 
 
If we have a set of x, y and z values you would use it as follows 
 

F = TriScatteredInterp(x,y,z,method); 
 
This performs a Delaunay triangulation of the data, which involves creating a mesh of triangles 
from the data chosen in such a way so that the unique circle drawn through the 3 points of any 
triangle will enclose no other points. 
 
Method describes the type of interpolation and may be 
‘nearest’ – Nearest neighbor 
‘linear’ – Linear interpolation – planar surfaces for each triangle 
‘natural’ – This is not very clearly explained in anything I can find but I think it weights the 
points in the Delaunay triangle enclosing the point inversely with the distance to them. 
 
The interpolation itself  is performed by  

zi  = F(xi,yi) 
where xi and yi are a mesh of points 
 
Note that Matlab interpolation of uneven data is very slow for large data sets. 
 


