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® The Medical Physics Chair of LMU (LS Parodi), with its research activities, covers
a large variety of research topics from the field of Medical Physics:

Dosimetry

Image guidance

Detector development

Range verification in proton therapy
Laser lon Acceleration

Nuclear Physics

® Detailed information and contact people to be found in:

https://www.med.physik.uni-muenchen.de/
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Computational Tools

® Within these activities we need to use a broad variety of software/computing tools

and apply different computational methods in order to solve (complex)
mathematical/physical problems
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® Within these activities we need to use a broad variety of software/computing tools

and apply different computational methods in order to solve (complex)
mathematical/physical problems

® For example, all the tools/methods we need to go from a real patient CT provided

by the hospital, to a realisticallv simulated dose calculation with MC techniques
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® The scope of this lecture:

® Present some of the methods used in our research activities
® Expose the fundamentals of these methods

® Discuss examples where the method was used
for the solution of a specific problem

® Explore their actual implementation

® Write small programs using those methods
In the form of homework (in the form of homework assignments)

® Homework will help you understand the concepts
and prepare for the exams
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® Lecture structure and topics:

MONCHEN

® Tuesdays, 10:15 AM, HU123
® Lecturer: PD Dr. George Dedes

® Monte Carlo (MC) techniques and simulation
® Dose calculation algorithms

® Raytracing

¢ Convolution

® Fourier transform

® Basic medical imaging concepts

® Abrief introduction to Machine Learning
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® Homework assignment:

® Answer questions about past assigned homework

¢ Additional material relevant to it will be presented

® Show examples in pseudo-code/Python related to the homework
® Code examples will be posted in github (open access)

¢ Atwo-week deadline for every homework

¢ After the deadline, discuss a possible implementation of the solution
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¢® ECTS points:

¢® 3 ECTS from the lecture
(counted among the 24 ECTS compulsory for Medical Physics)

® Role of homework in the final grade:
® Bonus to the final grade

® The exam questions will be partially drawn from the homework
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® Exam date: to be defined. Will be in February
® Some multiple guestions (no negative points)
¢ Afew open questions

® No coding or writing pseudocode

® Grade will be composed of exam grade plus bonus from homework
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® Contact:

G.Dedes@physik.uni-muenchen.de

® We can arrange a meeting via email

® Due to another lecture duty right after this one,
no time to discuss after the lecture


mailto:G.Dedes@physik.uni-muenchen.de
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® Slides with additional some info on the blackboard

® When there is something very important in the text that you ought to
definitely keep in mind, it will be in black color

¢ Effort to have as many references to the original sources as possible
¢ Gitlab repository: https:/gitlab.physik.uni-muenchen.de/G.Dedes/compmedphyscourse
® Homework. Doing it will:

® Prepare you better for the exam

® Make the lecture more interesting and beneficial

® Deadline for homework: two weeks after assigning it

® The lecture is more profitable for you If it is interactive. So please participate!



