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2 Introduction and scope 

This document describes how to use the ImpactMC software package. The purpose of the pro-
gram is to specify and run a Monte Carlo (MC) simulation via a graphical user interface to obtain 
a patient- or phantom-specific three dimensional (3D) dose distribution. As the simulation can be 
time consuming, it is possible to save and (re)load the (intermediate) simulation results.  

For more information please contact info@ct-imaging.de. 

 

mailto:info@ct-imaging.de
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3 Supported operating systems 

The following operating systems are supported: Microsoft Windows XP SP 2, with IE 6.0 or later. 
All newer Microsoft Windows operating systems should be suited as well but have not been fully 
tested. A separate x64 version is available upon request. 
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4 Disclaimers 

Although CT Imaging GmbH makes all reasonable effort to provide the user with a stable, 
functional and useful SOFTWARE PRODUCT, the nature of the SOFTWARE PRODUCT described 
herein absolutely FORBIDS MEDICAL USE OF ANY KIND. Please refer to the following sections for 
further explanations. 

Extent 
This Agreement is between CT Imaging GmbH ('CTI') and the purchaser ('the Purchaser') of the 
SOFTWARE PRODUCT, and covers all obligations and liabilities on the part of CTI, the Purchaser 
and all other users of the SOFTWARE PRODUCT. The Purchaser of the SOFTWARE PRODUCT (or 
any other user) agrees to the terms of this agreement by using the product. Changes to this ag-
reement must be recorded in writing and must have full consent on either side. 

Intended Use  
This SOFTWARE PRODUCT is intended solely for use in teaching and research applications and 
environments. The SOFTWARE PRODUCT is NOT intended to be used as medical device, part 
thereof or for applications relating to diagnosis, treatment, monitoring of a subject, prevention 
or curing or alleviation of a disease or any other kind of medical healthcare. Furthermore, the 
SOFTWARE PRODUCT is not certified by the FDA or other national or international authorities for 
use in a medical environment. 

Responsibilities  
The purchaser and any others using the SOFTWARE PRODUCT agree to use it in a sensible 
manner only for the purposes for which it is suited as described above and agree to take full 
responsibility for their actions and the result of their actions. In no event CTI shall be held 
responsible for damages of any kind, including but not limited to hardware damages, loss of bu-
siness profits, business interruption, loss of information or data or any kind of financial loss, 
which were caused by the use or the inability to use the SOFTWARE PRODUCT. 

Development status  
This SOFTWARE PRODUCT is hereby marked as WORK IN PROGRESS. Future versions may differ 
substantially from the version of the SOFTWARE PRODUCT referred herein. No guarantees are 
given for upward compatibility of future versions to the current version of the SOFTWARE PRO-
DUCT, nor is, due to scientific progress involved in further development of the SOFTWARE PRO-
DUCT, guaranteed, that future versions will yield identical results of computation, given identical 
input, as compared with the current version of the SOFTWARE PRODUCT. 

Warranties  
CTI expressly disclaims ANY WARRANTY for the SOFTWARE PRODUCT or parts thereof. The 
SOFTWARE PRODUCT and the related documentation are provided "as is" without warranty of 
any kind, expressed or implied, including but not limited to, merchantability, fitness for a 
specified use, reliability of results computed, non-infringement and freedom of royalties. Use at 
the sole risk of the purchaser or any user of the SOFTWARE PRODUCT.  
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5 Installation 

Please double-click on the installation program setup.exe on the installation DVD 
And follow the instructions on the screen. 
This will install and register ImpactMC Version 1.2 and further required componts on your computer.  In 
case the installation program reports errors during installation please run the installation program with 
Administrator privileges.  
 
Please make sure that you only connect the dongle USB device after installing the software. 
 
To make full use of the demonstration datasets included with this software please copy the datasets from 
the installation DVD to a place convenient for you. 
 
Please make sure to install a .pdf viewing program as e.g. Adobe Acrobat Reader for viewing the user 
manual. 
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6 First steps 

The following steps provide a first overview of the use of ImpactMC. 
 
Preparation 

 Attach USB dongle to USB port of your computer. 

 Start ImpactMC from the Windows Start menu 
 
Open demo data 

 {ŜƭŜŎǘ ΨCƛƭŜΩ -Ҕ ΨhǇŜƴ ǇǊƻƧŜŎǘΩ ŦǊƻƳ ǘƘŜ ƳŜƴǳ. 

 {ŜƭŜŎǘ ŦƛƭŜ Ψ!ōŘƻƳŜƴΦLƳǇŀŎǘa/Ω ŦǊƻƳ ǘƘŜ ǎǳōŘƛǊŜŎǘƻǊȅ Ψt!¢L9b¢ψ!.5ha9bΩ ŦǊƻƳ ǘƘŜ ŜȄŀƳǇƭŜ 
data. 

 ImpactMC will load project and image data from the example dataset and display the CT data in 
the built-in viewer. 

 Use the mouse to view the data as described in section 7.1.1. 
 
View dose distribution 

 {ŜƭŜŎǘ Ψ±ƛŜǿΩ -Ҕ Ψ5ƻǎŜΩ ŦǊƻƳ ǘƘŜ ƳŜƴǳ. 

 ImpactMC will initialize the dose calculation backend software which might take up to a few mi-
nutes depending on your hardware configuration. Also, a pre-calculated dose distribution for this 
project is loaded. 

 View the dose distribution in the viewer. 

 Right-click on the viewer and ǎŜƭŜŎǘ ΨwhLΩ -Ҕ Ψ/ƛǊŎǳƭŀǊΩ ǘƻ ƎŜǘ ŀ ǊŜƎƛƻƴ-of-interest which can be 
modified in size and positioned freely inside the image. 

 
Start new simulation 

 {ŜƭŜŎǘ ΨtǊƻƧŜŎǘΩ -Ҕ Ψ/ƭŜŀǊ ǎƛƳǳƭŀǘƛƻƴΩ ǘƻ ŎƭŜŀǊ ǘƘŜ ŎǳǊǊŜƴǘ ǎƛƳǳƭŀǘƛƻƴ ǊŜǎǳƭǘǎΦ 

 {ŜƭŜŎǘ ΨtǊƻƧŜŎǘΩ -Ҕ Ψ{ǘŀǊǘ ǎƛƳǳƭŀǘƛƻƴΩ ǘƻ ǎǘŀǊǘ ŀ ƴŜǿ ǎƛƳǳƭŀǘƛƻƴΦ ¢Ƙƛǎ ǊŜǉǳƛǊŜǎ ŀ ǊŜ-initialization of 
the simulation engine which might take a few minutes depending on your hardware configura-
tion. 

 {ŜƭŜŎǘ Ψ±ƛŜǿΩ -Ҕ Ψ5ƻǎŜΩ ǘƻ ǿŀǘŎƘ ŀ ƭƛǾŜ ǳǇŘŀǘŜ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ ŘƻǎŜ ŘƛǎǘǊƛōǳǘƛƻƴΦ 
 
Try different simulation and scan parameters 

 {ŜƭŜŎǘ ǘŀō Ψ{Ŏŀƴ tŀǊŀƳŜǘŜǊǎΩ ǘƻ ƳƻŘƛŦȅ ǎŎŀƴ ǇŀǊŀƳŜǘŜǊǎΦ 

 {ŜƭŜŎǘ ǘŀō Ψa/ tŀǊŀƳŜǘŜǊǎΩ ǘƻ ƳƻŘƛŦȅ ǎƛƳǳƭŀǘƛƻƴ ǇŀǊŀƳŜǘŜǊǎΦ 

 {ŜƭŜŎǘ ΨtǊƻƧŜŎǘΩ -Ҕ Ψ{ǘŀǊǘ ǎƛƳǳƭŀǘƛƻƴΩ ǘƻ ǿŀǘŎƘ ǘƘŜ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ŘƻǎŜ ŘƛǎǘǊƛōǳǘƛƻƴΦ 
 
Export the dose distribution 

 Select ΨFileΩ -> ΨExport Dose distributionΩ to store the dose distribution values to disk. 
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7 General overview 

7.1 The graphical user interface (GUI) 

In the figure below, a screenshot is given of the graphical user interface. The interface consists of two 
main panels (for the parameter input and for the visualization). At the bottom of the image viewer a pa-
nel gives information of the actual values of dose, density and material.  
 

 
The graphical user interface of ImpactMC 

 

7.1.1 Image viewer 

In the image area the loaded data set is displayed. In the bottom right corner of the image the current 
window center (C) and window width (W) are given in Hounsfield units. In the bottom left corner the 
current axial image number and the total number of images are displayed. The interface allows for scrol-
ling, windowing, zooming and panning (see figures on the next page). 
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Mouse-interaction in the image area. Depending on the position of the mouse cursor, one can 
change various image display parameters by left-clicking and moving the mouse cursor 
simultaneously. The windowing-function can be reached by middle-clicking and moving as 
well, irrespective of the position of the mouse-cursor in the image. 
 

 

Scroll 
Up & down: Increase & decrease image number. 
Right & left: - 

 

Window-width and window-center 
Up & down: Increase & decrease window center-value (brightness) 
Right & left: Increase & decrease window width-value (contrast) 

 

Zoom 
Up & down: Zoom in & out 
Right & left: - 

 

Pan 
Up & down: Pan up & down 
Right & left: Pan right & left 

Description of the different mouse-interactions in the image area. Interaction takes place when 
left-clicking and moving the mouse simultaneously. 
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7.2 Project structure 

Each estimation of the dose distribution in a CT volume starts with setting up an ImpactMC project. A 
project contains all data needed to estimate the dose. In the figure below an overview is given. 
 

 
The project structure with the project.ImpactMC.xml-file as the central file.  

 
An ImpactMC project is a collection of parameters and links to data files which contain information about 
the simulation (to be) performed. After creating a new project or opening an existing project, the para-
meters needed to determine the dose distribution can be entered or edited. Including: 

 A CT input volume  

 Scanner and scan protocol characteristics, including the shaped filter, x-ray spectrum and tube 

current modulation, if applicable. 

 Monte Carlo simulation characteristics, including conversion from CT value to material types and 

density values. 

The results of the simulation are stored as the energy distribution in the volume (for internal use only). 
The user can export the corresponding dose distribution for further usage. 
Most parameters and files are not directly visible or editable. For many parameters pre-defined or default 
values are used. On the file system level the user has full control of all parameters used for the simulati-
on.  

  project.ImpactMC.xml 

xml-file 
scan par. 

xml-file 
simulation  par. 

spectrum.txt 

shapedfilter.txt 

tubecurrent.txt 

CT 
values 

 

Energy 

materialsegm.txt 

Dose 
values 

densityconv.txt 
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8 Input volume 

The input volume represents the scanned patient or phantom. The volume consists of a regular, three 
dimensional grid of voxels. The three directions in which the grid expands are called column, row and 
slice. Currently, the row-, column- and slice-direction should correspond with the x-, y- and z-axis, 
respectively. The origin O of the volume is defined as the center of the voxel in the first column, row and 
slice. The input data must represent CT values. 
Below the input volume is schematically drawn. In this figure some scan parameters (like the center of 
rotation, denoted by C) are shown as well. The axis of rotation is always parallel to the z-axis. 
The volume can be provided in the Digital Imaging and Communication in Medicine (DICOM) format. DI-
COM CT images should be stored in a separate directory. This directory should contain only one series of 
images, otherwise it is not defined which series the package will load. Currently, support for the DICOM 
dir meta-data is not included. 
The values for the origin, grid spacing and number of columns, rows and slices are obtained from the 
DICOM-headers automatically. 
An input volume can be added to the project by using the browse button on the Input tab. 
 

 
Schematic representation of the input volume. With O the origin of the volume and C the 
center of rotation of the x-ray tube. The position of the x-ray tube for an angle of zero 
degrees is depicted as well. The positive direction of rotation is indicated by the plus symbol 
and the arrowhead. 

z 

x 

y 

  slice 

column 

row 

O 

C 

Angle = 0
O
 

+ 
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9 Input parameters 

The user can enter the input parameters on two tab-sheets in the GUI. The first sheet contains all pa-
rameters to describe the scanner and scan protocol used. The second sheet contains all parameters re-
lated to the Monte Carlo simulation. 

9.1 X-ray tube spectrum 

The program determines which spectrum to use based on the specified scanner and tube voltage. Below 
the four spectra are shown for the Siemens SOMATOM Sensation64 scanner. 
 

 
Plot of the four, predefined x-ray tube spectra, which are available for the Monte 
Carlo dose calculations. The spectra are all given for an exposure equal to 100 mAs. 

 






































