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General Info

Project Title: Collimator Design Platform

Contact Person: Dr. Thomas Wendler

Contact Email: wendler@tum.de

Project Abstract

Goal: implement a first simplified version
of a Monte Carlo simulation platform for
designing  organ-specific  or  application-
specific  collimators  for  CZT-based
gamma cameras.

Background and Motivation

Over the last years the demand of CZT-
detectors  has  pushed  costs,  such  that
more  and  more  gamma  cameras  are
brought  to  the  market  using  this
technology.  The  fact  that  these
detectors are lighter and not too fragile
has made it possible to build handheld or
arm-held  gamma  cameras.  Their
applications  however  have  been
restricted  mainly  due  to  the  lack  of
organ-specific  or  application-specific
collimators.

By  providing  a  design  platform  for
collimators  and  incorporating  new
materials  like  tungsten-loaded  plastics
into  the  options,  the  spectrum of  CZT-
based gamma cameras can be extended
significantly.  Among  target  applications
we  envision  thyroid  imaging  with  Tc-
99m, I-123 or  I-131,  joint  imaging with
Tc-99m-HEDP  for  humans  and  animals,
or  breast  molecular  imaging  using  Tc-
99m-sestamibi.

This  project  will  be  realized  in  close
collaboration  with  two  gamma  camera
producers, opening the possibilities to go
beyond  simulations  and  build/test
prototypes.

Student’s Tasks Description

The student will have to learn basics of
radiation  physics,  gamma  camera
collimators and Monte Carlo simulations,
how to  use  open source  packages  like
GATE  and  prepare  a  GUI  for  changing
parameters and visualizing results.

The  student  will  contact  physicians  to
learn  about  Nuclear  Imaging  and
requirements  on  image  quality  for
Nuclear Medicine.

The student will then implement a GUI to
load  gamma  camera  designs,  design
collimators  for  different  isotopes  and
generate  synthetic  images  within  a
Monte  Carlo  platform.  Furthermore,
simulations will most likely be performed
on computer clusters.

As a result, the student will learn basics
of  radiation  physics,  Monte  Carlo
simulations, processing data in clusters,
3D visualization,  Nuclear  Imaging,  user
interfaces and software development in
a medical setup.

Technical Prerequisites

The student should be familiar with C++,
or  as  minimum  C  or  C#  development
under  windows.  It  is  favorable  if  the
student has already worked with Monte
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Carlo  simulation  platforms,  Nuclear
Imaging, or 3D computer graphics.

The  student  should  be  keen  to  invest
time speaking with physicians and being
present  during  patient  exams  to  learn
and possibly collect data.
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