Processing Neuroimaging and Behavioral Data
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INTRODUCTION
Frequent inconsistencies in Magnetic
Resonance Imaging (MRI) aquisitions (e.g.,
functional MRI [fMRI], diffusion MRI
[dMRI], etc.) can slow imaging processing
workflows. Scanning procedures vary
between subjects due to irregularities such
as claustrophobia, bathroom breaks, and
equipment malfunctions that inevitably
perturb
standardized
acquisitions.
Moreover, because neuroimaging data are
acquired over months or years, naming
conventions change, and new types of
scans
are
collected,
making
inconsistencies. The BIDS data structure
allows for improved reproducibility of
neuroimaging results, easy accessibility of
the data, and facility in workflow analyses.

DISCUSSION
Many neuroimaging datasets consist of
irregular
naming
conventions,
missing/corrupted files, or unclear
directory structures. The BIDS dataset
allows laboratories to curate data according
to the BIDS specification, irradicating the
possibilities of error.
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METHODS AND RESULTS
MRI scans are initially stored in the DICOM (Digital Imaging and Communications in Medicine) file
format that is extracted into unique formats for various labs. The variance of data structures
among labs can result in disorganized directory structures.
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Figure 2: MRI Imaging Modalities

Figure 1: Typical Dicom File Structure

In our laboratory, the neuroimaging data were acquired from adult individuals with a history of Alcohol
Use Disorder (AUD) and demographically similar people without a history of AUD. A BIDS dataset
converter, HeuDiConv, was used to transform the dataset. HeuDiConv uses a custom ‘heuristic’
Python file to unpack the DICOMs into NIfTI (Neuroimaging Informatics Technology Initiative) scans
and organizes those scans into the standardized directory structure with metadata stored in JSON (a
text based format for data storage) files. In order to write the ‘heuristic’, we first wrote a custom Python
script to determine all unique scan types in the project.

Figure 3: TSV file with metadata for all scans in the project

Figure 4: ‘heuristic ’ file for conversion from DICOM to NIfTI
The ‘heurisitic’ file provides HeuDiConv with instructions for creating the
BIDS directory. Using the list of all unique scan types, we wrote file names for
each type according to the BIDS specification. As HeuDiConv parses through
the DICOM directory and unpacks the files into NIfTI formats, it assigns each
of the new files a name using the keys provided by the ‘heuristic’ file.

CONCLUSION
BIDS datasets are being widely used as the
industry-standard
for
shareable
neuroimaging data. Open science allows
laboratories to share valuable research
data, promoting reproducability and
validation of existing research results.
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Figure 5: Example of Valid BIDS dataset

Our laboratory measured the research participants’ brain activity (using fMRI), and their behavioral
choices, while they were responding to a task (Monetary Reward Task) in the MRI scanner. The
participants’ responses to the task and the time markers at which they responded were stored in
TSV (Tab Separated Values) files. These data typically would be stored in an external directory;
however, with the BIDS format, the data were stored directly alongside the fMRI scan.
Typical Analysis Workflow
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Analysis Workflow
As opposed to the tedious processes of
manual inputting unpacked data files, with
BIDS compatible applications such as
fMRIprep or dMRIprep, analyzing imaging
data can be streamlined.
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Figure 6: Comparison
between a typical analysis
workflow and an analysis
workflow with a valid BIDS
dataset

