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OBJECTIVES
After studying this chapter you should be able to:
• Perform interpolation on dataset and smoothen the curve
• Import experimental data from journal paper, replot and 

interpolate the figures



DATA INTERPOLATION
• In a straight line, we connect the data points used to make a 

plot. 

• Guess the intermediate values that fall on a straight line 
between the entered points. 

• More accurate as the number of data points increases and the 
distance between them decreases



DATA INTERPOLATION
Interp1: One-dimensional data interpolation, given yi at xi, finds yj
at desired xj from yj= f (xj).

Here f is a continuous function that is found from interpolation. It is 
called one-dimensional interpolation because y depends on a 
single variable x. 

The calling syntax is 

ynew = interpl(x,y,xnew,method)

where method is an optional argument



DATA INTERPOLATION
Interpolation Methods Used in the Function interp1

Method Features

Nearest Nearest neighbor interpolation. This method sets the value of an 
interpolated point to the value of the nearest existing data point.

Linear Linear interpolation. This method uses straight lines to connect 
the points.

Spline Piecewise cubic spline. This is identical to the spline function.

pchip Piecewise cubic Hermite interpolation.



1D DATA 
INTERPOLATION
Determine y at x = 0.45 using the benzene–toluene equilibrium data shown in Table 
2.15. Try various interpolation methods.

Solution
The commands to implement one-dimensional interpolation are
1 >> x = [0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1.0];

2 >> y = [0.00 0.21 0.38 0.51 0.62 0.71 0.79 0.86 0.91 0.96 1.00];

3 >> lv = interp1(x,y,0.45,'linear');

4 >> pv = interp1(x,y,0.45,'pchip');

5 >> sv = interp1(x,y,0.45,'spline');

6 >> nv = interp1(x,y,0.45,'nearest');

7 >> fprintf('\nlinear: %6.4f\npchip: %6.4f\nspline: %6.4f\nnearest: %6.4f\n',lv,pv,sv,nv);

8 linear: 0.6650

9 pchip: 0.6668

10 spline: 0.6670

11 nearest: 0.7100



Interpolation to Smoothen and Enhance the Resolution of
Data

1. The experimental data is taken from Javey.
2. The simulation data is carried out by Tan.
3. These two graph are then interpolated to get a smoother

curves.

Please open and run casestudyinterpolation.m

CASE STUDY: 
INTERPOLATION



CASE STUDY: 
INTERPOLATION

A two subplot before
and after interpolation.

Note that after
interpolation, the x-
data is more consistent
and less gap appear
between each x-
interval



C11 HOMEWORK : 
INTERPOLATION
In this case study, we shall extract and interpolate Figure 2 
from a high impact journal paper. Your task is to replot Figure 
2 to have a common x-values.



W11 HOMEWORK: 
INTERPOLATION
Your final results should be similar to the figure shown 
below. You will be given all the experimental data at 4K, 100K 
and 200K, exported as cnt.mat. Load the mat file, interpolate 
and plot the output.
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