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1. Introduction 
 

CT-analyser (CTAn) is an application for deriving quantitative parameters and 
constructing visual models from scanned datasets obtained with SkyScan micro-CT 
instruments. CTAn allows real time volume rendered model viewing; surface 
rendered models are also created by CTAn for viewing in another program ï CT-
Volume (ñCTVolò). Quantitative measurement is made both of densitometry (voxel 
attenuation coefficient or calibrated density) and of morphometry, the latter based on 
a segmented (black and white) image.  

Thresholding or ñsegmentationò is done by simple global or by adaptive methods. 
Tools are provided for highly flexible volume of interest (VOI) delineation, including 
positioning relative to structural landmarks, the essential starting point of all 3D 
quantitative analysis. Modified datasets either restricted to the VOI or following image 
processing, can be written as new datasets from CTAn. A set of image processing 
tools including Boolean operators is also provided.  

CT-Analyser represents a comprehensive environment for obtaining 3d model 
images and quantitative data from micro-CT scan datasets. Reporting of data is 
flexible ï including spreadsheet (e.g. Excel) ready data table output, and suited to the 
requirements of high throughput analysis of a typical busy laboratory. 
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2.  First start-up of the program 
 

The program does not require special installation on the computer, it runs from the 
single ñCTAn.exeò file which can be copied into any directory on the hard disk or it 
can start from a network drive. The first start-up should be under a user profile with 
administrator rights. Subsequent start-ups have no such restrictions and can be 
carried out from profiles with limited rights. Depending on what type of CTAn license 
is installed by the user at the given moment, the program can work in one of the 
following modes: 

¶ demonstration mode, established by default, in which some functionalities are 
disconnected; 

¶ limited (30-day's full functionality of the current version of the program); 

¶ unlimited. 

 

To obtain a limited or full license it is necessary to register the program at SkyScan; 
to do this, email to info@skyscan.be the following personal data: 

¶ the name of the user; 

¶ the title of the organization; 

¶ the product ID number of the program (you see this at the first start-up of the 
downloaded CTAn).  

 

On the basis of these data, the license file ñCTAn.licò will be generated and you will 
receive this file by e-mail from SkyScan. This file needs to be copied into the 
directory from which the CTAn program will be started-up. With your license file in 
place, at the next start-up of CTAn a dialog box will appear asking you to enter your 
personal data and the identification number of the program, which you recorded at 
the initial opening of the downloaded  CTAn program. 

 

 

? Save your personal data and identification number, they will be necessary 
when the program checks your license or if you install CTAn on another PC. 

 

 

 

You can find the identification number of the program (Product ID), and the version in 
the dialog Help /  About CTAn.  

mailto:info@skyscan.be
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Downloaded updates to CTAn (and CTVol) require no additional licensing ï just 
overwrite your ñCTAn.exeò file in the same directory as the .lic license file. (Also note: 
after licensing the program, the product ID displayed in the ñaboutò window is not the 
same as the original program ID ï so it canôt be used to install CTAn on other PCs ï 
you need the original ID number for this.) 

The latest version of the program is available for download at the address 
http://www.skyscan.be/products/downloads.htm 

 

 

2.1. The licensing of different user profiles 

The application of the CTAn license requires administrator rights in Windows. 
However the normal operation of CTAn, once licensed, does not require 
administrator rights. The ñrun as administratorò right-click option can be used where 
necessary, to launch CTAn for licensing (see image below). 

 

 

 
You have the option to allow all user profiles in windows (the name with which you 
log on to windows) to run CTAn following just one licensing operation. To do this, go 
to preferences and the ñadvancedò tab: at the bottom of the window an option 
appears with a tick box: 

http://www.skyscan.be/products/downloads.htm
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If the box is ticked, it requires closing and restart of CTAn followed by reapplication of 
the license text data (name, institute and ID number). This licensing must be done by 
a user with administrator rights. Users licensed in this way however do not need to 
have administrator rights. 

Please note that there is an explanatory document about the licensing of CTAn, 
available for download from the SkyScan web site in the link group for CTAn and 
CTVol. 

 

2.2. Co-licensing of the 3D viewing program ANT and 
CTAn upgrades requiring re-authentication: 

After you start this or subsequent versions of CTAn, you will find that if you then start 
any older version of CTAn (1.4.1.0 or previous) the program will require registration 
authentication. 

To run the ANT 3d visualisation program using the same electronic license as CTAn, 
please update it to version 2.4.2.0 or higher, and place the ñant.exeò file in the same 
directory as ñctan.exeò and the license file ñctan.licò. 

In the history of development of CTAn there have been two upgrades which required 
re-authentication of the CTAn license (This involves re-entry of your user name, 
institute and ID number.) Please note that this does not require a new license - only 
to remember where your license and license information are stored. 

These are the upgrades in question: 

(1) Upgrading from version 1.4.0.1 to 1.4.1.0, newer versions required re-
authentication of the CTAn license. This upgrade was in early 2004. 

(2) Updating from 1.6.1.1 to 1.6.1.2 involved two big changes: (1) compatibility 
with VISTA, and (2) the first compilation of parallel 32 bit and 64 bit versions, 
for both Vista and XP. This upgrade followed shortly after the first commercial 
release of the official (rather than beta) version of Microsoft Windows Vista. 
This upgrade to 1.6.1.2. also required re-authentication of the CTAn license. 

 

  



Manual for SkyScan CT-Analyser v. 1.10 2010  

 

Page 7 of 116 

3. Set-up of preferences 
 

To change program parameters, to set default options and to precisely adjust CTAn 
for your purposes, open the dialog Preferences which is always accessible from the 
menu File / Preferences. It has several tab pages with various settings and options, 
which we will examine below as required in regard to different parts of the program. 

 

 

 

 

Brief description of the preference tabs 

¶ The general tab: This contains options for the output of measured 3d and 2d 
parameters: nomenclature, unit, notation and the text report file extension. 
Other options support the import of different image formats, setting the JPG 
compression level and an option for a tool tip showing XY image position. 

¶ Animation: This tab allows you to adjust the speed of animation both for 
display (visualisation) and for exported avi movie files. 

¶ Region of interest: This includes default options ï square or round ï for the 
region of interest (ROI), and size options for saving ROI datasets. Options for 
loading ROI (.roi) files are also given (see chapter 8). 

¶ Histogram: This tab is used to apply calibration to bone mineral density 
(BMD). Note that other, non-bone density scales could also be calibrated 
using this function, just rename the density result accordingly (chapter 9). 

¶ Volume: This tab has options concerning the resolution level of real time 
volume modeling in CTAn, which are constrained by the computerôs video 
graphics card (see chapter 6). 

¶ Tools: In this tab you enter the directory path to the SkyScan CTVol program 
to allow it to automatically open on creation of a 3D model file. 

¶ Directories: In this tab you can specify the directory path to a temporary file 
(required by CTAn, a default temp file is specified automatically) and or 
external plug-ins for custom processing (see chapter 11). 

¶ Advanced: Options present here include (a) surface rendering algorithms for 
3d models, (b) line spacing for mean intercept length (MIL) anisotropy 
analysis, and (c) various options for 3d morphometric calculation, caching 
datasets (useful if loading across a network) and an option for licensing CTAn 
for multiple Windows user profiles (see section 2.1). 
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4. Opening files 
 

The program can load three types of files (BMP, JPG, TIFF), but not all of them are 
accessible for analysis: 

BMP-files: all bmp types are loadable for viewing, but for analysis only one-bit 
(monochrome) and eight-bit grayscale images will be processed; 

JPG-files: all jpg types are loadable for viewing, but for analysis only eight-bit 
grayscale images will be processed; 

TIFF-files: for viewing and analysis the program supports sixteen bit tiff grayscale 
images created by SkyScan instruments and software. 

 

Color images 

Images in BMP or JPG with RGB color information can be opened for viewing in 
CTAn but the analysis functions will not be available. Conversion to grayscale (see 
section 4.1 below) will allow analysis to be performed. 

 

Images with different bit-depth 

At the loading of 16-bit tiff-files, a dialog is opened which transforms the image data 
to 8-bit for analysis within CTAn. A brightness histogram of the initial 16-bit tiff image 
is shown. Below this histogram slider bars allow you to choose the lower and upper 
brightness limits between which the images will be transformed into 8-bit grey scale 
images - which you can preview. 
 

 

 
The brightness limits can alternatively be entered by keyboard input into boxes. By 
default these limits are mapped in terms of index of brightness. If the file contains 
calibrated density information, you can specify brightness limits in Hounsfield units. 
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The button  Apply  becomes active when you move a slider ï press it to see the 

outcome of the brightness selection. Press the OK  button to proceed to loading of  

the images with the chosen brightness limits applied. 

Other image formats such as RAW-files (see section 4.1 below), JPG and BMP with 
bit-depths different from 8-bit grey can be internally converted to 8-bit grey level. 

 

Methods for opening datasets in CTAn 

In CTAn there are several ways that you can load and open dataset image files: 

drag and drop a dataset image file onto an icon of the CTAn program. This operation 
will open a new instance of the program automatically, and all files of the dataset are 
loaded. 

drag and drop a dataset image file onto any part of the window of an already open 
instance of CTAn. On this action, the currently loaded images in CTAn will be 
unloaded and all the dataset files of the dragged-and-dropped image will be opened. 
(CTAn can have only one dataset open at any one time). 

specifying the full path and file name of a dataset in the command line. (Appendix ɸ). 
This mode can be used for program calls or in batch (BAT) files. On this operation, a 
new instance of CTAn automatically opens the specified dataset. 

opening dataset images from the CTAn open menu. 

 

For opening dataset files from the CTAn menu select the command 
File / Opené. 

 Ctrl + O , 
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In the open dialog, in addition to standard file open dialog functions, there are some 
additional possibilities. A selected image can be viewed within the window in a  
Preview pane. Preview is turned on and off by a tick box. 

To find a file of any type from the list of supported image types, select the appropriate 
file type in the list Files of type in the ñload imageò dialog box. Then only files of that 
type will be listed, and files of other types will be hidden. 

The drop-down list Open as allows you to choose between two opening modes: 
Dataset, in which the whole dataset will be loaded, and Single file, in which only the 
single selected file is opened. 

In the text line starting ñImage sizeò, information about the original size of the 
highlighted image is shown, as well as a final New size if resizing is selected. 

Ticking in the tick-box Resize by allows you to reduce image and dataset size by 
averaging voxel grey levels in a cube of specified size. For example, resize by factor 

2 opens a version of the dataset with 8 times fewer voxels (2³2³2). This allows faster 
manipulation, morphometric measurement and model building at lower spatial 
resolution. The factor of diminution is from 2 to 16 by length (8 to 4096 by volume). 

 

 

C The locating of each image file takes time, and therefore when the dataset 
size is large or the dataset is loaded from a remote drive across a network, 
the time taken to load image files can become significant. If you have enough 
free space on the local hard disk, you can reduce this time by activating a 
caching option, after which the files will be read only once into a temporary 
file and then CTAn will work only with this temporary file, not wasting time 
accessing the original files. To do this, call the dialog File / Preferencesé, 
go to the tab Advanced and tick the Cache images box. 
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This caching begins to work with the next opening of a dataset, so if a 
dataset is already open when you select caching, reload it. 

The caching option is applicable only for the following files: BMP (1 and 8 
bits), TIFF (8 and 16 bits), JPG (8 bits). 

 

F During operation the program creates temporary files in a specified directory. 
You can specify where on the hard disc to create temporal files ï avoiding 
locations with insufficient space. To do this, select File / Preferencesé, go 
to the tab Directories, and under the heading ñTemporary filesò press the 

button   ... . 

 

In the opened dialog box, specify a path and folder and press the button  

 OK . 
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From this moment all temporary files created by CTAn will be placed in the 
indicated directory, but this will not affect in any way other programs which 
also use the same system folder for temporary files. 

 

 

 

4.1. Conversion of different image formats at 
opening 

 

Two items in the ñgeneralò tab under the preferences relate to the import of different 
file types. They are shown by the red box in the preferences screen copy below. 
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RGB to gray: this item provides options for converting colour images with RGB (red-
green-blue) image data to grey format. Only grey format images can be analysed in 
CTAn.  

The options for colour to grey conversion are: 

¶ No: no conversion 

¶ Luminance: this calculates the grey pixel value 
from a weighted balance of the RGB values 
according to the ratio R:G:B ï 0.2126 : 0.7152 : 
0.0722. 

¶ Red channel: takes the grey value as the red channel value only 

¶ Green channel: takes the grey value as the green channel value only 

¶ Blue channel: takes the grey value as the blue channel value only 

 

Raw date file type: raw. 

Datasets in non-SkyScan formats can be imported into CTAn under the specification 
of ñRAWò file. This is a flexible designation that can be assigned to various non-
SkyScan formats. The specified non-SkyScan format can be selected as ñRAWò on 
opening a dataset, as shown in the image below. 
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In the box after ñRaw data file typeò in the Preferences dialog, you should enter the 
extension of non-SkyScan file format.  

The raw data file (RDF) can be a single volume or a multiple volume (if files have a 
suffix with four digits). 

For a multiple volume RDF the information about Z position is taken from suffix 4-digit 
number. 
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On loading a non-SkyScan dataset the user must specify the type of data under the 
following headings, corresponding to boxes in the ñimport raw dataò dialog box shown 
above: 

¶ Data type (integer, floating point, etc.) 

¶ Byte order (little endian (WIN) / big endian (MAC) see the Wikipedia entry: 

http://en.wikipedia.org/wiki/Endianness 

¶ Header size, in bytes 

¶ Pixel size, in microns 

¶ Image width and height (pixels) 

¶ ñMajor and minor valueò: these are the minimum and maximum grey level. By 
default these are assumed as 0 and 255 for 8-bit format. For datasets with 
different grey level bit depth, the minimum and maximum must be specified. 

¶ Z size, spacing and origin: for a single volume RDF the user must specify the 
Z size(number of fields), Z spacing and Z origin. The Z position of a single field 
from an RDF will be calculated from the formula: Zpos = Zorg+Zsp*n (where 0 
<= n < Z size). 

 
 

4.2. Crossection image window 

 

When the loading of images is complete, the program will show on screen a 
crossection image (below). In the menu bar a new submenu Image will appear, 
which contains commands for control of the crossection image display pane. These 
commands can also be accessed by pressing the right mouse button (right-clicking) 
in the crossection image field. 

 

http://en.wikipedia.org/wiki/Endianness
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Commands of the menu Image: 

 

   View the image located above; 
 ŷ  , mouse 

wheel up 

   View the image located below; 
 Ź , mouse 

wheel down 

   Increase magnification of the image; 

 Shift + 

mouse 
wheel up 

   Decrease magnification of the image; 

 Shift + 

mouse 
wheel down 

   Fit image size to that of the window; 

   View the crossection image in original size  
(an image pixel is mapped as a screen pixel); 

   Opens a tool for manual measurement of straight line distances, 
freehand drawn lines, and angles, with saving of results to a text file. 

 


