
AstroVis 
User Manual 

 

Overview…………………………………………………………………………………………………………………………1 
FITS Data Browser……………………………………………………………………………………………………………2 
Data cube Volume Renderer…………………………………………………………………………………….………3 
Detailed Slice Display……………………………………………………………………………………………………….4 
Value Slider………………………………………………………………………………………………………………………5 
Info Box……………………………………………………………………………………………………………………………6 
Installation……………………………………………………………………………………………………………………….7 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 

Overview 
 

 
 

FITS Data Browser 
Displays open FITS files, allowing access to header information and images within the file. 
Double clicking an image item begins loading the relevant data for display. The header 

information can be viewed by selecting the relevant FITS file in the data browser, and 
selecting the View Header option in the File menu tab. 

 
Data-cube Volume Renderer 
Displays image data contained in FITS files in 3D. The volume can be rotated by clicking and 
holding right click while dragging the mouse. The arrows in the bottom right hand corner 

also allow rotation, while clicking the centre circle will centre your view on the closest face 
of the volume. Double clicking the circle will return the view to its default position. 
 
Detailed Slice Display 
Displays a single full resolution slice of image data contained in a FITS file. The display can 
be moved by holding right click and dragging the mouse. Holding left click and mousing 

over the display will show the coordinates   and value of the selected data value. 
 
Value Sliders 
These bars adjust the display of the previous two windows. The top bar adjusts the colours 
associated with each intensity range, while the bottom bar adjusts the threshold used for 

the volume display, allowing certain ranges to become transparent. These values are 
adjusted by clicking and dragging the green dividers visible on the bar. 
 
Info Box 
Displays information relating to the currently viewed data-cube. The width, height and 



depth of the entire data-cube are shown, as well as the amount of the data-cube currently visible in 

the volume display.  



FITS Data Browser 
 

 
 

When opening a FITS file, it will appear in the FITS Data Browser with the same name as the file itself. 
Its type will be listed as a FITS File, and will contain an Image Header item for every image tag 

present in the files header. Double clicking an Image Header item will create a Volume Display object 
which represents the data displayed in the Volume Renderer. 

 

 
 
When double clicking on an Image Header item, a dialogue box will appear. This dialogue box is used 
to set the dimensions of the displayed volume. The dialogue box also shows the amount of down 
sampling that will take place, and therefore the amount of detail that will be lost. The closer the 
output dimensions are to the original file dimensions, the higher the quality of the volume display. 
However, for performance and memory reasons, the output dimensions should always be less than 
512 units. 
 
For best results, it is best to keep the width and height in the same ratio, and vary the depth as 
needed. In the example above, a data cube of size 4000x3000x15 is reduced to a display volume of 
dimensions 250x187x15. 
 
  



Data-cube Volume Renderer 

 
The volume renderer displays a down sampled version of a data-cube contained in a FITS file. The 
process of down sampling the data greatly reduces the memory requirements to display the data-
cube, but also reduces the quality and accuracy of the data. 
 
The volume can be rotated using the arrows in the bottom right corner, or by holding right click and 
dragging the mouse. The volume is outlined by a red border. The border of the closest face of the 
volume is bolded, and represents the closest plane. By clicking and dragging the edges of this plane, 
parts of the volume can be removed from the display. 

 
This allows internal layers of an especially opaque volume to viewed. This feature also allows the 
volume to be “refined”. Due to the loss of detail mentioned before, it is possible to select a sub 
region of the data-cube and render only that data in a new volume. This allows the down-sampling 
ratio to be reduced as the size of the data being displayed is less, which increases the quality of the 
volume. To do this, move the edges of the volume until only the desired region is selected. Then 
select the Refine Volume option in the Volume Render menu tab. 
 



 

Detailed Slice Display 

 
The Detailed Slice Display window allows the data to be viewed in its original format, without any 
down-sampling taking place. Because this data is not compressed or reduced in any way, it is 
memory intensive to hold and display it. Therefore only one slice of the data is held in this format at 
any one time. 
 



 
The view of the data can be shifted by holding right click and dragging the mouse. Holding left click 
on the data creates a display showing the exact coordinates and value of the piece of data being 
moused over. The mouse wheel allows the display to be scaled, effectively zooming in. The current 
magnification is displayed in the top right corner. 
 
 The slice currently being viewed can be changed by pushing the + and – buttons in the bottom left 
hand corner. The orientation of the slices (x-y plane (front), z-y plane (side) and x-z plane (top)) can 
be changed by clicking on the orientation display in the top left corner and selecting the desired 
orientation. Due to data contiguity, retrieving data for the “top” and “side” orientation views can 
take some time. Intermediate progress is displayed however. 
 
The display can also be focused by double clicking on the volume display. Double clicking the desired 
region of data on the volume display will encircle the selected area with a black border, and display 
it in the Detailed Slice Display.  



Value Sliders 

 
 
The Value Sliders allow display properties of the Slice and Volume windows to be adjusted. The 
values are adjusted by shifting the green dividers, changing the colour or transparency of a particular 
intensity range. This allows for easy identification of certain intensity ranges, or allows a structure to 
be made semi transparent in order to view internal objects. 
 

 
 
By default the values or colours are linearly blended, but this can be disabled by clicking the Blend 
Values option in the Value Slider menu tab. This allows for a more obvious division between 
intensity values to be seen. 
 
  



Info Box 
 

 
 
The Info Box displays information relating to the visual coverage of the image data. The width, 
height and depth values under Data cube dimensions are that of the entire file. The values below 
represent the amount of the data cube which is viewable in the volume renderer. In the example 
above, the entire data cube is visible. The width and height coverage is from 0 to 2048, the entire 
extent of the data cube, as is the depth. 
 

 
 
In this example, a smaller portion of the data cube is visible. The entire depth of the data cube is 
displayed, but only the width and height between 632 to 1280, and 664 to 1168  are visible, 
respectively. 
  



Compilation 
For compiling we use qmake for all platforms, which requires the Qt development tools. Compiling 

astrovis requires the following libraries: glew, qt, boost thread and cfitsio. 

Linux 
To compile on linux, you must have already installed development packages for all the required 

libraries. 

On Ubuntu linux this is done by installing the packages libglew1.6-dev, libcfitsio3-dev, libboost-

thread-dev and qt4-dev-tools. 

Then use qmake to create a makefile. This is done by using the following command. 

qmake astrovis.pro 

This creates a makefile which you use simply by running make. This should begin the compilation 

process. If it succeeds, a binary called astrovis should be created. 

OSX 
To compile for OSX you need to have installed xcode with g++ and the qt development libraries. 

With the source code we’ve included precompiled versions of cfitsio, gew and boost-thread. If these 

do not work, then you’ll have to compile the libraries yourself and place the .a files into the macx 

folder inside lib. To create a makefile for OSX run the following command. 

qmake -spec macx-g++ -o Makefile astrovis.pro 

This should create a functioning makefile which can be used to compile the project. The compiling 

process should create an app bundle called astrovis.app. This app bundle is simply a folder, and to 

allow it to be used you have to copy Basic.vsh, Basic.fsh and astrovis.fits into 

astrovis.app/Contents/Resources. 

Installation 

OSX 
Simply extract the astrovis.app out of the zip file and run it. It should work from any location. 

 


