Bachelor(BA) Thesis Proposal

Thesis Title: Fractal and multifractal analyses of PET, CT and MRI images of metastatic cancer
[Collaboration between the Univ. of Athens, the NCSR “Demokritos” & theGerman Cancer
Research Center. |

Aim: The study of images PET and CT images from patients with cancers which present
metastases, such as melanomas. The scope is to use the methods of fractal and multifractal
analyses to develop indices related to the stage of the disease as well as parameters to evaluate the
therapeutic effect after novel medical treatments (Immunotherapy). Relevant quantities are the
fractal dimensions of the image, the mass dimension, the autocorrelation function, the information
dimension and the multifractal spectrum. The proposed BA thesis is a continuation of an earlier
work by the same collaboration group (see ref. [1]).
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Methodology:
For each case the following steps will be followed:

— A number of high resolution 2D Dicom images
are given for each subject covering all human
body (see typical 2D picture).

— As afirst step the superposition of the 2D images
into a 3D structure is required.

— A 3D digital representation of the human body is
performed.

— Fractal dimensions, Correlations, Multifractal
Spectra etc are computed.

Typical 2D image

The method will be applied to 25 patients, at different stages of the melanoma disease, before and
after medical treatments and will be compared with those of a group of healthy subjects (control

group).
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Collaboration:

This BA Thesis is performed in the framework of a collaboration between:

-the Department of Informatics of the University of Athens (Prof. T. Theoharis),

-the Institute of Nanoscience and Nanotechnology of the National Center for Scientific Research
“Demokritos” (Dr. A. Provata) and

-theGerman Cancer Research Center, Heidelberg, Germany (Prof. A. Dimitrakopoulou-Strauss).

Requirements:
We are looking for an BA student with a good knowledge of:
a) image analysis techniques

b) programming language C/C++ (or other)
d) English

Additional Skills (not required) could be useful:
a) Knowledge of Linux operating system
b) Knowledge of Fractal and Multifractal Analysis

Interested students, please contact:

Dr. A. Provata

Statistical Mechanics and Complex Dynamical Systems Laboratory
Institute of Nanoscience and Nanotechnology

National Center for Scientific Research "Demokritos"

15310 Athens, Greece

tel: +30 210 6503964
fax: +30 210 6511766
E-mail: a.provata@inn.demokritos.gr

and

T. Theoharis theotheo@di.uoa.gr



