
Seminar 02:  

An experimental data  

processing pipeline 
Dr Andrew French.  

December 2021. 



Experimental data 
processing pipeline using 

Excel & MATLAB 

Raw data 
in Excel 

Import into 
MATLAB. Assign 
spreadsheet 
columns to 
arrays e.g. x,y… 

Perform analysis 
- Averages 
- Compute uncertainty 
- Scaling 
- Offset removal 
- Linearization 
- Line of best fit … 

Plot data + error 
bars, underlaid with 
model curve 

Plot data vs model 
i.e. a y = x graph and 
Perform y = mx line of best fit 

Plot linearized graph and 
use to determine 
Model parameters from 
gradient (and intercept if  
y = mx + c, not y = mx fit) 

https://uk.mathworks.com/


Example using pendulum data 

Data recorded manually or via a 
datalogger in an Excel spreadsheet. 
 
If done manually, I would 
also recommend a basic graph plot-as-
you-go as a sanity check, and to guide 
students to take more data points 
around changes of gradient such as 
peaks etc. 

Raw data 
in Excel 
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Simple Harmonic Motion (SHM) of a pendulum 
* Ignore air resistance 
* Small angle approximation i.e.  1radian

T is the pendulum 
period 





To complete, underlay (Period vs pendulum length)  
data with a model curve 
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Linearization, line of best fit 
to assess model correlation, and 
determine g 



Run pendulum.m (right click, run) to execute a series of commands which constitute the 
rest of the data processing pipeline. The code can be modified for different experiments.  
 
The key feature is that the code performs the process automatically, which can save 
considerable time when working on new data sets. MATLAB has the ability to 
perform useful analysis and create bespoke plots to a much higher standard than Excel. 
Students can focus on the process, in modifying the code, rather than the faff of dealing 
with Excel’s defaults! However, I would always start with Excel as a first IT-based analysis. 

MATLAB 
data  
processing  
pipeline 



Inside pendulum.m 
…. It is a text file! 
% means commentary 
• Vital for humans 
• Ignored by machines 



Import into 
MATLAB. Assign 
spreadsheet 
columns to 
arrays e.g. x,y… 





Plot data + error 
bars, underlaid with 
model curve 
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Model variation of 
pendulum period 
with pendulum 
length 
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Model variation of 
pendulum period T 
with pendulum 
length L 

These are sub-functions 
which perform the line of 
best fit and associated plots.  
They should be generic, 
regardless of the dataset. 



Plot data vs model 
i.e. a y = x graph and 
Perform y = mx line of best fit 
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Model variation of 
pendulum period 
with pendulum 
length 

If you don’t need to find 
parameters from data, 
simply comparing model vs 
measurement is a very clear 
first quantitative analysis 

So a quantitatively 
justified strong 
correlation between 
model and 
measurement! 



Plot linearized graph and 
use to determine model 
parameters from gradient 
(and intercept if  
y = mx + c, not a y = mx fit) 

But if you do need to find parameters, linearize, 
and then perform a line of best fit 
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So g is the gradient of the x,y graph in our case 
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In our case, our gradient (and hence 
calculated g) is systematically lower 
than what it should be. 

The expected line is just a little 
steeper than the upper limit of the 
line of best fit 



Excel to MATLAB data 
processing pipeline example: 
 
A mass-spring system with 
damping, with position 
recorded via 
an ultrasonic sensor and a 
datalogger. 

0.200kg mass 

Card damper 

Ultrasonic position sensor 

PASCO USB 
datalogger hub 



Mass-spring system 
with damping 

0.200kg mass 

Card damper 

Ultrasonic position sensor 

PASCO USB 
datalogger hub 

Exponential 
model of 
amplitude decay 



Mass-spring system 
with damping 

0.200kg mass 

Card damper 

Ultrasonic position sensor 

PASCO USB 
datalogger hub 



Mass-spring system 
with damping 

0.200kg mass 

Card damper 

Ultrasonic position sensor 

PASCO USB 
datalogger hub 

SHM to a very good  
approximation 
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Data processing pipeline 
for mass-spring system 

Datalogger 

Excel spreadsheet 

MATLAB 

Auto-generated graphs and analysis 



• Suggested homework 

• Q&A 


