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IV. PACE (Pantograph And Catenary Executable) GUI USER MANUAL: 

The first screen (Fig.1) of the PACE interface is realized by means of three main different area: 

 Simulation Data: where the all the simulation parameter used along the simulation can be set 

up; 

 Simulation: is a button that allow to perform the desired simulation of the simulink files; 

 Post processor: after the simulation is done it is possible to make a simple standard analysis 

of the output.mat simulation data. 

 

Figure 1: PACE Front Panel window interface. 

1. Simulation data: 

Simulation data windows (Fig.2) is mainly realized in four different parts: 

1. Data label:  label of the data group that can be set-up; 

2. Edit button: button that allow to acces the data set-up windows; 

3. Check box:  is a flag that show a √ when the relative data is correctly set up; 

4. Text data: label that identify wich kind of selection has been take for the actual simulation. 
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Figure 2: Simulation data box on Front Panel window 

Using the Edit button several windows can be open in order to introduce all the parameter values. 

1.1. Catenary panel: 

 

Figure 3: Catenary panel window 

Inside this window several parameter can be set in order to perform simulation with different 

catenary mathematical modela and with different parameters. As visible three different version have 

been realized: 
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 Simple model:  this model is realized by taking into account only static stiffness variation 

along the span, thus neglecting stiffness variation between the vertical 

droppers, with the knowledge of the train position  it can be 

approximated by means of a single variable spring stiffness . In order to 

use this model the user has only to select the check box on the up-right 

corner of the simple model box and insert the desired value of the length 

span , the mean value  and the variable stiffness . 

During our previous study we have evaluated this value by means of analysis 
on a FEM catenary model based on the EN50318; this value can be loaded by 
pressing the load button and selecting simple catenary.mat file. 

 Lumped model: this model take into account the variation of mass , damping  and 

stiffness along the span.  

Even for this model a predefined set of data, obtained from the FEM 

analysis of the EN50318 catenary, is available inside the 

lumped_catenary.mat file 

 E.B.T. model: is the Euler Bernoulli Timoshenko model that has still to be implemented inside 

this GUI window. 

On the upper rigth part of the GUI window tere is the “File” box where three button are available: 

 Upload: by pressing this button all the data of this window will be stored inside the 

temporary_data.mat in order to be available for the pantograph/catenary 

simulation; 

 Save As: this button allow the operator to save the written data of the windows over a 

desired file; 

 Load: allow the operator to load a predefined set of parameter for the desired simulation. 
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1.2. Pantograph panel 

 

Figure 4: Pantograph panel window 

Inside this window both the 1 and 2 degree of freedom model of the pantograph can be selected and 

customized in order to be used inside inside the simulation. 

In order to choose wich one of the two model has to be used inside the simulation the respective up-

rigth check box have to be enabled. After that it is necessary only to insert the desired value of mass, 

damping and stiffnes in the rigth position like it is briefly represented inside the respective box. 

For both the two model a first set of parameter can be loaded by opening, inside the Pantograph 

panel, the single_degree_pantograph.mat or the EN_pantograph.mat wich is based on the 

parameter given by the standard reference EN50318. 

Even inside this window there are the same “Upload”, “Save as” and “Load” that works just like said 

before for the Catenary panel. 

1.3. Track panel 

Inside Track panel window it is possible to insert all the information concerning the track to be 

followed by the pantograph. Each simulation is performed untill the train reach the end of the track 

as specified inside this window. 

Looking the Track panel window on the up-rigth corner the same “File” box can be found with the 

same three button (Upload, Save as, Load) that works as explained before for the Catenary and 

Pantograph panel. 
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In the central part of the window only one type of track is available: the straigth one, due to the fact 

that only monodimensional model od pantograph/catenary have been implemented untill now. 

Afrter having select this type of track, by checking the up-rigth check-box, it is possible to define the 

total length of the simulation to be done, the initial position of the pantograph along this track and 

the velocity profile that the pantograph have to do. 

The velocity profile can be insert by defining different velocity level along the simulation time. The 

data is then interpolated with a linear function and can be see on the three graph on the rigth by 

pressing the plot button. 

 

Figure 5: Track panel window 

1.4. Fault panel 

This panel is yet to be implemented due to the fact that the Euler Bernoulli Timoshenko model have 

still to be implemented inside this GUI window. 
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1.5. Force/Control panel 

 

Figure 6: Force/Control panel window 

Even inside this panel can be found the File box with the option necessary in order to upload, save 

and load the desired data. 

After having enabled the force and control strategies box it is possible decide the static force that is 

applied to the pantograph base in order to guarantee the contact between pantograph and catenary. 

This can be done, like for the velocity profile, by inserting the desired value of force applied to the 

lower mass at each time. After this the overall profile is then obtained by means of linear 

interpolation and can be show by pressing the plot button. 

On the rigth part of the window it is possible to enable, or disable, the external control strategy 

develop by the operator and applied to the head or the base of the pantograph structure. 

2. Simulation: 

When a minimum set of data are correctly insert the Simulation State will become “Ready” and the 

START button will become enable.  

 

Figure 7: Simulation Box on the Front Panel window 

START button will open a new Matlab window that, automatically, will launch the Simulink 

GUI_model.mdl file. 
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Figure 8: GUI_model.mdl blocks 

The GUI subsystem is an S-function with the overall pantograph/catenary model that accept, when 

external control is enabled inside the force/control panel, external force applied on the head and/or 

body part of the pantograph that are going to be added to the static ones defined inside the 

force/control panel and as an output give the position of the pantograph along the track, and the 

vertical position of each element of the system: contact wire, pantograph head, pantograph body 

with and without a 20Hz lowpass filtering stage. 

At the end of each simulation, in order to continue with the GUI interface it is necessary to close the 

new Matlab window and so the program will allow to make a first result analysis. 

All the output of the simulation can also be retrived inside an external file named output.mat that 

can be found at the end of each simulation in the same folder of all the other files. This files give all 

the output in the following order: 

 Simulation time; 

 Pantograph position along the track; 

 Catenary vertical position over the contact point; 

 Pnatograph head position; 

 Pantograph body position; 

 Contact force. 

All this data are provided without any filtering operation and can be used for further off-line 

experiment. 
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3. Post processor: 

After a simulation is done a first visual and statistic analysis can 

be performed by pushing the “Result Analysis” button. 

Inisde this window it is possible to select both the contact force 

or catenary displacement over the pantograph contact slide and 

a first set of statisctic data calculated along the last 5 second of 

simulation results. 

As a future improvement, as soon as the Euler Bernoulli 

Timoshenko model will be implemented, the overall catenary 

displacement along time will be displayed using the time bar 

already placed inside the windows. 

 

 

 

 

 


