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Aim

• Platform for data analytics 

–All data in a central place, imaging and non-imaging 

–Available to all collaborators in a secured way 

–Automated data analysis and feature extraction
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Overall platform
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Data storage - Overview

• In a nutshell 

–XNAT: eXtensible Neuroimaging  
Archive Toolkit 

–Database developed at Washington  
University, St Louis, USA 

–Website: http://www.xnat.org 

–Manage, import, archive, process, 
distribute imaging data
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- Projects 
   * Subjects 
     + Sessions 
        -- Scans 
        -- Assessors 
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Data storage - Overview

• Primary features
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Upload data 

Organise and share your data 

View and download your data 

Securing and managing access data 

Search and explore large data sets
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Data storage - Overview

• Single database to store imaging and non-imaging data
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Data storage - Interaction

• Several solutions for data upload 
–DICOM Push (pre-archiving system) 
–Rest-API (https)
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Data storage - Interaction

• Data access and interaction 
–Possibility to automate download for visualisation
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Automated processing

• Expected outcome: Processed data made available 
automatically into the same framework 
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Automation of the processing

• DAX - Distributed Automation for XNAT  
https://github.com/VUIIS/dax 

• Python open-source project 

• Developed at Vanderbilt University, Nashville, US 

• Interact with XNAT through the rest-API 

• Automatically sync/manage/maintain interactions 
between XNAT and a computer cluster
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Automation of the processing

• Processed data available with the raw data
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Image Processing

• Harmonisation of the processing pipelines to: 

–avoid re-inventing the wheel 

–avoid duplicates with small alterations 

–ensure we maximise expertise
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What is Nipype?

• Processing framework in 
Python 

• Enables inter-operability  
between tools from different 
packages 

• Facilitate the creation of 
analytical pipelines 

• Possibility to share pipelines easily 

• Take advantage of multi-core 
or cluster environment
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What is Nipype?

• Interface to popular tools
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AFNI ANTS BrainSuite Camino

CMTK dcm2nii diffusion tk dipy

Elastix Freesurfer FSL MINC

mrtrix NiftyFit NiftyReg NiftySeg

Semtools Slicer SPM …
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Examples of processing pipeline

• Using structural MRIs: White Matter Lesion 
Segmentation by Sudre et al., TMI, 2015
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perform_bamos_analysis.py

Hierarchical Gaussian 
mixture model

Uses: 
Bamos, FSL, NiftyReg, NiftySeg
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Examples of processing pipeline

• Diffusion MRI: GroupWiseTract-Based Spatial  
Statistics as in Keihaninejad et al., PlosOne, 2012
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Uses:  
DTI-TK, FSL, NiftyReg, NiftySeg

perform_dti_tbss_cross_sectional.py
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Examples of processing pipeline

• resting-state function MRI: Preprocessing
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Uses:  
AFNI, NiftyReg

perform_restingstate_preprocessing.py

Motion correction (as in DWI processing) 
EPI distortion (as in DWI processing) 

Frequency filtering 
Baseline removal 

Parcelation propagation (from GIF)
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Examples of processing pipeline

• ASL model fitting
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Uses:  
FSL, NiftyFit, 

NiftyReg, NiftySeg

perform_asl_preprocessing.py
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Examples of processing pipeline

• PET: Standard Uptake Value Ratio
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Uses:  
NiftyReg, NiftySeg

perform_compute_suvr.py

Extract global and  
regional statistics
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Examples of processing pipeline

• PET-MRI: CT Synthesis
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Uses:  
NiftyReg, NiftySeg, GIF

perform_gif_propagation.py
  

..
.

..
.

mailto:m.modat@ucl.ac.uk


Marc Modat - m.modat@ucl.ac.uk - University College London

Examples of processing pipeline

• Musculoskeletal: muscles and bones segmentation
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Uses:  
FSL, NiftyReg, NiftySeg

CT image MR Axial Image MR Coronal Image

Bias Field 
correction

Super Resolution 
Reconstruction

Resampling to 
isotropic resolution

Bone masks
extraction

SRR MR Image

MR-to-CT
Intra-subject Registration

Automated axis of symmetry 
detection and splitting

Segmentation 
propagation

and Label Fusion

Sides 
recombination 

Jointly Segmented CT and MR images

Inputs Outputs

CT MR Labels
CT MR Labels

CT MR Labels
CT MR Labels

Healthy 
Template Dataset

CT MR Labels
CT MR Labels

CT MR Labels
CT MR Labels

Implanted 
Template Dataset

CT  Masks

Bias Field 
correction

Segmentation 
propagation

and Label Fusion

Registered Modalities

Implanted SideHealthy Side

mailto:m.modat@ucl.ac.uk


Marc Modat - m.modat@ucl.ac.uk - University College London

Examples of processing pipeline

• Some more have been implemented 
–Boundary Shift Integral 
–Geodesic Information Flow and steps 
–Regional statistics 
–Bias field correction 
–DTI and NODDI processing 
–fMRI processing 
–Gradwarp correction 
–Freesurfer 
–PET partial volume correction 
– …
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Overall platform
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Thank you for your attention

Comments?Questions?
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TranslationaL imaginG Group
TIG.
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