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While recent MRI projects have focused on quality control on individual structural and fMRI datasets, commonly used templates and 
atlases often lack proper scrutiny. One could argue that considering their widespread and repeated use in nearly every study of the 
brain, these kinds of datasets should be the most carefully inspected datasets. Yet, as developers and integrators of others atlases, 
we often find important problems in these data. This work introduces a checklist and tools within AFNI to standardize checks on 
these datasets for consistency, artifacts, and header properties. These tools and checklist are intended for both atlas creators and 
consumers of these reference datasets.
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Methods

An overview of checklist features

Formats 

Datasets should be NIFTI with appropriate sform_code, qform_code 
(3=Talairach,4=MNI,5=Other).

Data type=16-bit signed integers for templates, 8 or 16-bit for 
atlases for memory conservation.

Provide additional information such as labels, space name, dataset 
version, general descriptions and citation info through header 
extensions (as in AFNI), JSON or other external files.

Coordinates and grids

Avoid excessive padding, but leave space around the brain for 
alignment

Ensure a useful,correct coordinate system exists with these 
requirements

Meaningful origin of (0,0,0) (AC, EBZ)

Use cardinal, non-oblique orientation

Left-right are correct and match between template and atlas

Template intensities

Intensities should be integers, within reasonable ranges (often in 
the low thousands)

Zero values outside the head

Avoid hyperintensities

Symmetry 

Nominally symmetric atlases and templates should be checked for 
asymmetries

ROI irregularities 

Avoid stairsteps and holes in atlases from 2D drawing and multi-
subject averaging by correcting with "modal smoothing" in volume 
or surface (3dLocalstat/SurfLocalstat)

Check for lost clusters-disconnected parts of regions 
(@ROI_decluster, IsoSurface)

ROI consistency

ROIs should be consistent within the set that are distributed; whole 
brain, cortex, segmentation and lobule masks should correspond 
within the ROIs

All labeled ROIs should be checked for existence; unlabeled ROIs 
are not included (@Atlasize)

ROI names 

Names should exist for each index with no duplicates 

Avoid punctuation (quotes,accents,...) to make scripting easier

Atlas space

Clearly identify the associated template - MNI, TLRC, D99,...

AFNI has a long history of supporting and developing atlases and 
templates, from the early introduction of the Talairach atlas to the 
most recent atlases for macaque, marmoset and human brain. In that 
role, we curate these atlases to verify the properties for quality control. 
Here, we present a set of criteria and tools to promote proper 
implementations of these important resources for the neuroimaging 
community.
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Figure 2. Examples of issues and solutions in commonly used atlases

Figure 1. Examples of issues and solutions in atlases and templates
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