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ABSTRACT 

Medical imaging and analysis tools are vital to researchers and clinicians. The field continues to make 
significant advances, however, automated analysis and interpretation of data is still very challenging.  We have 
developed a medical imaging analysis and visualization platform, MILXView [1], which incorporates 
numerous advanced algorithms that provide improved automated image analysis and interpretation of 
medical imaging data. A greater variety of data sets, and their increased in size are resultants of improvements 
in imaging applications and techniques, and the analysis of data. The increase in medical image numbers and 
applications, places additional burden on existing computational hardware to process data and extract clinical 
information. This paper presents a framework that addresses this issue by utilizing the features of Galaxy to 
upload and process medical imaging data in a cloud environment by executing MILXView pipelines. 
Advantages of this approach includes the reduced necessity to continually buy and support expensive 
hardware, the ability to process data on (theoretically) an infinite number of nodes, thus reducing processing 
times, and an increase in storage capacity. Data storage is out of scope of this abstract, however, Galaxy and 
MILXView can be linked with XNAT (a tool to manage the import, and archiving of processed data), to 
provide an all-encompassing cloud solution. 

MILXVIEW OVERVIEW 

MILXView is a 3D medical imaging, analysis and visualization platform developed at the Australian e-Health 
Centre (AeHRC) in CSIRO. MILXView comprises many complex processing pipelines. We have selected 
several and implemented them so they can benefit from a cloud computing environment. MILXView has two 
important features for cloud computing: 
• An extensible framework – allowing components to easily added or removed, and providing a mechanism 
for multiple collaborators to develop their own components whilst keeping their own intellectual property. 
• The ability to execute analysis tools from the command line, without the need to invoke the GUI 

GALAXY OVERVIEW 

Galaxy is an open-source, web-based platform for data intensive research. It allows users to quickly and easily 
create their own applications and upload data. Galaxy can run in a cloud environment, or on a local desktop. 
The Galaxy web user interface is split into three columns; the left hand lists tools available to the user, the 
central column allows user to specify data and information to the user and the right-hand column shows job 
status. New tools can easily be added via an xml file. The ‘new’ tool specified in the xml file points to the 
location of a user created script, this is so arguments can be passed to the user’s tool via the script. 
 

 
Figure 1 – Galaxy web interface                                        Figure 2 – CTE work flow in Galaxy 
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GALAXY WORKFLOWS 

Neurodegenerative diseases such as Alzheimer’s are often associated with the loss of gray matter in the cortex 
of the brain. It is therefore necessary to quantify the volume loss of the tissue and or cortical thickness. This is 
achieved in MILXView by computing a cortical thickness estimation map (CTE). Outputs from the CTE tool 
[5-7] are then used as inputs to the CTE surface tool. The CTE surface [6] transfers all cortical thickness 
values, generated by the CTE tool, to a common template mesh. Analysis of the data using these tools involves 
many image processing steps. Galaxy provides a utility to link these tools together to create a workflow, so 
input files are provide initially and no further user interaction is required. This can be seen in Figure 2 above. 

VIEWING DATA 

Processing data in the cloud via Galaxy is a two stage process. The first step is to upload the data and the next 
stage is to actually execute the binaries of the data uploaded. Before processing data it is sometimes useful to 
view the data to check visually that the images look correct. Incorporated into the MILXView debian package 
is an executable that allows the user to view 2D slices of a medical imaging data file. Modifications to the 
Galaxy source code allow the user to view the uploaded data simply by clicking on the ‘eye’ symbol. The CTE 
pipeline can generate almost 200 files. To be able to view and download this data a Perl script was created to 
output all this information, using html links, to an html file which once again can be viewed simply by clicking 
on the ‘eye’ symbol. 

GALAXY API 

Galaxy provides the ability to execute MILXView commands from the command line. Hence tools can be 
created to ‘watch’ a particular directory, and automatically execute a workflow when data arrives to be 
processed. This is ideal when dealing with large amounts of data, as this can then be batched and obviously 
avoids unnecessary multiple intervention by the user.  

CONCLUSIONS 

We aim to provide researchers and clinicians an easy, fast, fully automated web-based tool to analyze their 
medical imaging data. The tools will be able to be accessed from anywhere in the world given an internet 
connection and the correct security credentials. Users will have access to vast increase in computing hardware 
allowing for faster processing times and more available storage. It will also make collaboration, sharing of 
ideas and data more transparent. Users will no longer have to buy and maintain expensive hardware, monitor 
disk space, and to continually download the latest software updates. Developers and researchers can easily add 
their own components to the very flexible MILXView framework 
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