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1. What is Matrad?

matRad is a tool kit allowing optimization of treatment planning with photons, protons, ions for educational and 
research purposes.



The matRad educational and research software
was developed by the german cancer research
center in order to handle treatment
planning in an easy way with protons,
photons and carbon ions.



+30 institutions
2. Where is MATRAD used today?

Currently MATRAD is used by more than 30 official institutions, among
them research groups and a variety of universities internationally
recognized for their high performance and excellent results globally.



Here you can see some of the institutions we are talking about

For more information, you can consult the following map: https://bit.ly/MatRadUsers

https://bit.ly/MatRadUsers


3.In what ways can the software be executed?
It can be executed through Matlab or with the matRad application for Windows:



4. What form of execution is recommended for Matrad?

For educational purposes the use of matrad as a Windows application is
recommended, as it takes up less storage space and does not require an
IDE (integrated development environment) to use the software.

For research purposes, which involves testing treatments with specific
parameters that lead to more realistic simulations, it is recommended to use
matlab to perform a more detailed analysis.This requires a higher processing
power.

⚡⚡⚡⚡⚡⚡

+processing power

🔎 research📚 Educational purposes

⚡⚡⚡

- Processing power

IMAGE of matrad EXECUTED FROM MATLABIMAGE of matrad EXECUTED FROM windows app

https://emojiterra.com/right-pointing-magnifying-glass/


5. Two peculiar facts
● In case one needs to use matlab IDE for further analysis and a matlab license is absent, one can use gnu

octave, which is written in c / c ++ and is compatible with matlab syntax.
● The graphical user interface (GUI) is the same when executing matrad from any of the available options.

however… it is more efficient to execute it through the IDE.



6. Why is matrad
based on matlab?

● easy to use data visualization
● Optimized debugging
● Allows fast development of treatment prototypes
● Well known software in the medical physics

community for its effectiveness.
● Simple syntax compared to abstract programming in

languages like C ++
● allows a standalone executable (matRad.exe), which

can be used without a license.



7. HOW DOES THIS SOFTWARE WORK?
THE OPERATION OF THIS SOFTWARE IS POSSIBLE THANKS TO THE ALGORITHMS DEVELOPED BY THE PROFESSIONALS FROM INTERDISCIPLINARY 
AREAS WHO ARE PART OF THIS PROJECT.

THANKS TO THE PROCEDURES PREVIOUSLY PROGRAMMED, THE INPUT DATA IS USED TO PERFORM THE CALCULATIONS AND THUS, DISPLAY THE 
OPTIMIZED RESULTS OF THE SIMULATIONS ON THE VISUALIZATION PANEL.

Algorithm (Steps to follow)

Input data Data Processing (Calculations) Graphical processing of the results

Simulation



8. How is data processing carried out?
In the previously mentioned algorithms, the input data are taken as variables, which already have a certain memory location
reserved. later these are stored in different types of data structures through matrices, vectors, etc., and then they are processed
according to the mathematical procedure that each of them must follow according to the algorithm and its parameters. finally, the
results are stored in a reserved space.



8. How is data processing carried out?

procedure

Input Storage of variables 
trough data structures processing

Results storage and visual processing



9. Where does all that really apply?
Everything learned in this masterclass is applied professionally in health centers where specialized equipment is available to
perform various clinical procedures through radiotherapy in order to help the treatment of a wide variety of diseases, instead
of more complicated and painful procedures.



10. How are the facilities of a particle therapy center?



To learn more about the elements of a particle therapy facility, you can visit the following link:
http://www.cern.nymus3d.nl/maps

http://www.cern.nymus3d.nl/maps


We’re ready for the 
next step!

Go to the file 
“3_Installation”


