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Pearson spatial correlation, 2) edge-wise intraclass correlation
coefficient (ICC), 3) image-wise intraclass correlation coefficient
(12C2), and 4) discriminability (matrix-level index of reliability).

processing pipelines in a common framework, which
can then be used to analyze the origins of
differences among pipelines.

Table 1. Summarizing minimal processing pipeline differences
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Figure 2. Evaluating cross-pipeline reliability (matrix-wise, edge-wise) for functional
Subject 3 connectivity matrices generated using CPAC harmonized pipelines against the originals
(fMRIPrep, ABCD, CCS).
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Figure 3. Visualizing harmonized minimal preprocessing outputs. reliability. Results using a 200 parcellation unit atlas are reported here (findings are
A. Anatomical images in template space. B. Functional images in template space. consistent at 600 and 1000).

It is common and justifiable to compare the impact of different processing steps on the same datasets from the same subjects. The present work
clearly demonstrates that such comparisons can give skewed perspectives. As robust as our findings were regarding alarmingly suboptimal cross-
pipeline reliability were when applied to the same data, from the same subjects, they were dwarfed by session-related variation when shorter scan
durations (e.g., 10 minutes) were included. Our findings emphasize the need for both — more dense sampling per subject, and an increased focus
on harmonizing pipeline implementation - to improve reproducibility across studies.
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