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Introduction and Installation 
Octave is the free version of MATLAB and allows you do some nice maths calculations at command line or via a 

script. The fundamental data entity is a matrix / vector but it handles scalars too. This document outlines how the 

MAS22 engine uses Octave to provide automatic plotting of data gathered during an investigation.  

You can download Octave here https://octave.org/ where you can see some tasty spoilers. 

MAS22 and Octave. 
The MAS22 engine automatically generates a ready-to-run Octave file. The code to do this is found in the function  

void AMAS22_AirTrack_MassSpring::EndPlay(const EEndPlayReason::Type EndPlayReason)  

This gets called when you hit Stop or Esc to end your simulation, and dumps all logged data to file at this point. 

Let’s look at some example graphical output of Octave for a MAS22_AirTrack_MassSpring experiment. The model 

parameters and initial conditions for this experiment are: 

 

Parameters  Initial Conditions 

m 1.0 initDispX 0.5 

k 9.8696 initVelyX 0.0 

b 0.5   

 

Figure 1 (below left) shows the simulation datapoints (blue circles) together with the theoretical solution (red line). 

Figure 2 (below right) shows the displacement (blue) and the velocity (red). 

 

All of this makes sense. From figure 1, we see that the simulation and theory agreed well (though we will develop a 

mathematical approach to quantify the level of agreement). We can see damping at work. 

Figure 2 displays a lot of physics. We see that at each moment in time, the velocity is the time derivative of the 

displacement. 

https://octave.org/


The initial conditions are displacement = 0.5 (to the right) and there is zero velocity. This is what we asserted as 

experimenters. When the glider was released (time = 0), the spring force was to the left, causing the glider to 

accelerate to the left, and its velocity to increase in a negative direction. At around 0.5 secs [ TBC ] 

 

Plotting the MAS22 Model Results 
1) Navigate to your UE4 project. Here’s mine (below left). Now expand the Octave Tab, and you’ll get some .m files 

(below right). 

 

2) Double left click on the file with the Model name, here it is AT_MK.m 

3) Octave should open. Select the Command Window tab and type this name and return 

 

This will give you the above graphs. 

 

  



 

Let’s look at a (cut-down) Octave file produced by MAS22 C++ code. This is all advanced stuff and has little to do with 

learning physics. 

 
 

  

Lines 3 – 15 declare a matrix A containing 

the logged data. Each row is a record at a 

time; col1 is the time, col2 is dispX and col3 

is velyX. This is indicated in Line 1. 

Lines 17-19 extract the vectors of time, dispX 

and velyX from matrix A. 

Lines 21,22 give us the parameters and initial 

conditions. 

Lines 24-25 create datapoints for the 

theoretical solution, which end up in the 

vector xTh. 

Now we start plotting. Line 31 tell us to 

make the first figure.  The plot function takes 

vectors as arguments. So we plot the vectors 

time vs. dispX (experimental points) and the 

theoretical solution time vs. xTh  on the 

same graph. 

Line36 starts figure2 which plots tie dispX 

vector and the velyX vector on the same 

plot. 



An Octave Primer 
Here we shall investigate how Octave can help us in a number of ways.  

1) Open up Octave and you will get this. For the moment, let’s concentrate on the command line indicated below by 

the chevrons >>. 

 

2) Simple  

 

Type this then hit return 

 

 

Type this (with return) 

  

 

Type this (with return) 
 

 

 
 

 

   

   

   

 

 

3) Plotting 

   

 

 

 

   



 

 

 

 

 

 

 

 
 

 

 

   

 

 

 

   



 

 

 

  
Above is intensity distribution for single-slit diffraction of light. 

 

 

3.) Writing your own script. 

Let’s write the single-slit diffraction code in an .m file together with some user input. 

1) In Octave Editor select File > New Script 

 

 

and a new edit window will open. Here’s the code you need to write. Lines starting with % are comments. 

% ============================================================ 
% diffn.m 
% single slit diffraction 
% author , date 
% ============================================================ 
 
theta = [-pi/2:pi/100:pi/2]; 
lambda = 550E-9; 
% D = 0.002E-3; 
D = input('Input slit width in millimetres')*1E-3; 
I = ( (sin(pi*D*sin(theta)/lambda) ) ./ (pi*D*sin(theta)/lambda) ).^2; 
plot(theta,I,'linewidth',3); 
grid; 

 

 


