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Figure 2. Outline of processing and measurements investigated presently in four common diffusion MRI analysis 

approaches. (A) We quantify variability in the tensor-based FA, MD, and V1 measurements in MNI space for each 

of the 48 Johns Hopkins white matter atlas regions. (B) We quantify variability in the NODDI-based cVF, iVF, and 

ODI measurements in MNI space for each of the 48 Johns Hopkins white matter atlas regions. (C) We quantify 

variability in bundle shape, volume, FA and length for 43 white matter bundles (Supporting Information Table S1) 

identified with the RecoBundles segmentation method. (D) We quantify variability in whole brain structural 

connectomes and the MM, GE, and CPL graph measures. 
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Figure 3. Example identification of scan pairs at the four levels of variation. The MASiVar dataset consists of scans 

that can be paired in order to satisfy intrasession, intersession, interscanner, and intersubject criteria. Each of these 

pairs represent scans that should produce the same measurements, thus quantification of differences within pairs 

provides an estimate of variability. 
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Figure 4. Defining variability within a pair of images. (A) Regional FA, MD, cVF, iVF, and ODI variability was 

defined as the median voxel-wise absolute percent difference. Absolute angular difference was used for V1. (B) 

Bundle-wise variability was defined as the Dice similarity for shape (1), as the absolute percent difference for 

volume (2), as the absolute percent difference in median voxel-wise FA for FA (3), and as the absolute percent 

difference in median streamline-wise length for length (4). (C) Whole connectome variability was defined as the 

Pearson correlation between connectivity matrices (1), and variability in the MM, GE, and CPL graph measures 

was defined with absolute percent difference (2-4). 
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Figure 5. Summarizing variability at a given level of variation. (A) DTI, NODDI, and bundle segmentation. After 

differences within all N image pairs for all M regions or bundles are computed, the regional or bundle-wise medians 

are taken as the final distribution of variability for a given level of variation. (B) For the connectomics analysis, 

multiple regions or bundles are not used. Instead, a bootstrapped distribution of medians for each metric is taken as 

the final distribution of variability. 
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Figure 6. Variability in DTI. Visualization of differences within intrasession, intersession, interscanner, and 

intersubject pairs across 48 Johns Hopkins white matter atlas regions illustrates increased variability with session, 

scanner, and subject effects. Statistical significance was determined with the Wilcoxon signed-rank test. 
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Figure 7. Variability in NODDI. Visualization of differences within intrasession, intersession, interscanner, and 

intersubject pairs across 48 Johns Hopkins white matter atlas regions consistently illustrates increased variability 

with session, scanner, and subject effects. Statistical significance was determined with the Wilcoxon signed-rank 

test. 
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Figure 8. Variability in bundle segmentation. Visualization of differences within intrasession, intersession, 

interscanner, and intersubject pairs across 43 white matter bundles identified with the RecoBundles algorithm 

(Supporting Information Table S1) consistently illustrates increased variability with session, scanner, and subject 

effects. Statistical significance was determined with the Wilcoxon signed-rank test. 
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Figure 9. Variability in connectomics. With the exception of the intersession and interscanner correlation 

comparison, visualization of differences within intrasession, intersession, interscanner, and intersubject pairs 

consistently illustrates increased variability with session, scanner, and subject effects. Statistical significance was 

determined with the Wilcoxon rank-sum test. 
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Figure 10. Comparing variability across processing approaches. The ratio of intrasubject to intersubject differences 

averaged across regions or bundles (DTI, NODDI, bundle segmentation) or bootstrapped distributions 

(connectomics) are shown with error bars denoting standard deviation. With the regional FA in the tensor-based 

model as a reference, the remaining DTI measurements as well as the NODDI, bundle segmentation, and 

connectomics measurements generally exhibit good (<0.65) to moderate (<0.95) intrasession and intersession 

variability, intrasubject variability that is non-negligible compared to intersubject variability, and interscanner 

effects that approach the size of intersubject effects. 
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