
Toward large-scale image science with ANTsX 
(large scale processing/evaluation, open science, and current trends)
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Advanced Normalization Tools



The user base spans academia and industry
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fMRIPrep



Advanced 
Normalization 
Tools

As is common in science, the first big breakthrough in our understanding ...  
[came from] an improvement in measurement. 
	 	 	 	  
Daniel Kahnemann, Thinking, Fast and Slow (2011)



Contemporaneous state-of-the-art in image 
registration

“good” performance failurefailure



SyN-related evaluations



SyN-related evaluations (part 2)

BraTS-Seg 2013 Evaluation of Six Registration Methods for the 
Human Abdomen on Clinically Acquired CT

BraTS-Reg 2021-22* 

“…because ANTS was almost 
always at the top when we 
(internally) optimized it to the 
task…”



ANTs core processing tools



ANTs core processing tools (adapted)



ANTs cortical thickness (other species)

DiReCT
cortical thickness
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Relatively ThickerRelatively Thinner

Avants, HoffmanDatta, et al.

Badea, et al. Shamy, et al. Hallam Hurt Grossman, et al.Martha Farah Avants, Tustison
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DiReCT

Structural IDPs from T1w using ANTsPyT1w



fMRI

Neuromelanin

FLAIR WMH 

DTI/DWI

Raw M3RI Anatomical priors Structural Quantification
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Full integration of “hard-core” C++ with R,  
Python and Keras (deep learning)

ANTsANTs &

ANTs Core

ITK

ANTsR ANTsPy
ANTs 

Scripts

VTK

Core C++

Data

publication

Reproducible science stack

ANTsRNet ANTsPyNet


