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210 Appendix 2

1211 HBN-POD2 quality control instruments

1212 We created quality control web applications for both community raters and expert raters.
1213 These apps are publicly accessible at https:// br.dev , for the community science instrument
1214 and at http://www.nipreps.org/dmriprep-viewer/ for the expert rating instrument. We encour-
1215 age readers to try these web applications on their own but have included screenshots and
1216 a summary of the interfaces in Figure 1.
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1218 Appendix 2 Figure 1. HBN-POD2 quality control instruments: (A) The user interface for

1210 community science QC app Fibr. After a tutorial, users are asked to give binary pass/fail ratings to
1220 each subject’'s DEC-FA image. The intuitive swipe or click interface allows community scientists to
1221 review more images than is practical for expert reviewers. Expert reviewers use the more advanced
1222 dmriprep-viewer interface, where they can (B) view the distribution of data quality metrics for the
1223 entire study using interactive scatterplots and violin plots, and (C) inspect individual participants’
1224 preprocessing results, including corrected dMRI images, frame displacement, g-space sampling

1226 distributions, registration information, and a DTI model.
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Appendix 3

XGB feature importance

SHAP is a method to explain individual predictions based on game theoretically optimal
Shapley values (Lundberg and Lee, 2017). To estimate global feature importance for the
XGB and XGB-q models, we use the shap library’s TreeExplainer (Lundberg et al., 2020) and
average the absolute Shapley value per feature across each individual prediction. Tables 1
and 2 list the QS/Prep automated QC metric features in order of decreasing mean absolute
shap value for the XGB and XGB-q models, respectively. We chose the top three metrics
from Table 1 to plot metric distributions in Figure 2 and correlations with the expert QC
results in Figure 3.

mean abs shap mean abs shap

feature feature
raw_neighbor_corr 0.666429 || raw_neighbor_corr 0.767536
max_rel_translation 0.348662 || raw_incoherence_index 0.453897
raw_num_bad_slices 0.288937 || raw_num_bad_slices 0.430422
t1_neighbor_corr 0.282198 || t1_coherence_index 0.382218
raw_incoherence_index 0.229733 || max_rel_translation 0.363052
raw_coherence_index 0.162103 || raw_coherence_index 0.320438
max_rel_rotation 0.118963 || t1_neighbor_corr 0.250948
mean_fd 0.116457 || t1_dice_distance 0.248104
max_fd 0.099359 || t1_incoherence_index 0.242348
max_rotation 0.078774 || max_rel_rotation 0.135590
t1_coherence_index 0.035553 || mean_fd 0.128642
t1_dice_distance 0.034510 || max_translation 0.120815
max_translation 0.032323 || max_fd 0.119739
t1_incoherence_index 0.030225 || max_rotation 0.101209
raw_voxel_size x 0.000000 || t1_num_bad_slices 0.007075
raw_voxel_size_y 0.000000 || raw_dimension_y 0.000000
raw_voxel_size_z 0.000000 || raw_dimension_z 0.000000
raw_num_directions 0.000000 || raw_voxel_size x 0.000000
raw_max_b 0.000000 || raw_voxel_size_y 0.000000
raw_dimension_y 0.000000 || raw_voxel_size z 0.000000
raw_dimension_z 0.000000 || raw_max_b 0.000000
t1_voxel_size x 0.000000 || t1_voxel_size x 0.000000
t1_dimension_x 0.000000 || raw_num_directions 0.000000
t1_dimension_y 0.000000 || t1_dimension_x 0.000000
t1_dimension_z 0.000000 || t1_dimension_y 0.000000
t1_voxel_size_y 0.000000 || t1_dimension_z 0.000000
t1_voxel_size z 0.000000 || t1_voxel_size_y 0.000000
t1_max_b 0.000000 || t1_voxel_size_z 0.000000
t1_num_bad_slices 0.000000 || t1_max_b 0.000000
t1_num_directions 0.000000 || t1_num_directions 0.000000
raw_dimension_x 0.000000 || raw_dimension_x 0.000000
Appendix 3 Table 1. XGB mean absolute shap Appendix 3 Table 2. XGB-g mean absolute shap

values values
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Appendix 4

The Fibr Community Science Consortium
The following community raters provided > 3,000 ratings each and elected to be included

in the Fibr Community Science Consortium as co-authors on this paper.

Name

ORCID iD

Nicholas J. Abbott
John A. E. Anderson
Gagana B.
MaryLena Bleile
Peter S. Bloomfield
Vince Bottom
Josiane Bourque
Rory Boyle

Julia K. Brynildsen
Navona Calarco
Jaime J. Castrellon
Natasha Chaku

Bosi Chen

Sidhant Chopra
Emily B. J. Coffey
Nigel Colenbier
Daniel J. Cox

James Elliott Crippen
Jacob J. Crouse
Szabolcs David
Benjamin De Leener
Gwyneth Delap
Zhi-De Deng

Jules Roger Dugre
Anders Eklund
Kirsten Ellis

Arielle Ered

Harry Farmer
Joshua Faskowitz
Jody E. Finch
Guillaume Flandin
Matthew W. Flounders
Leon Fonville

Dea Garic

Patricia Garrido-Vasquez
Gabriel Gonzalez-Escamilla
Shannon E. Grogans
Mareike Grotheer
David C. Gruskin
Guido I. Guberman
Edda Briana Haggerty

0000-0003-1466-0352
0000-0001-6511-1957

0000-0002-0762-2596
0000-0002-8356-7701

0000-0003-0787-6892
0000-0002-1627-6576
0000-0002-4391-0472
0000-0001-5834-7101
0000-0003-0944-6159
0000-0002-0117-9757
0000-0003-0866-3477
0000-0001-8249-7396
0000-0003-0928-2668

0000-0002-3805-2936
0000-0003-0316-3895
0000-0002-1378-2756

0000-0001-8925-0871
0000-0003-4946-0350
0000-0001-7061-7995
0000-0002-7570-0939
0000-0002-8386-4423
0000-0002-3684-0605
0000-0003-1814-7206
0000-0003-2457-1345
0000-0003-0077-7859
0000-0001-7014-4665
0000-0001-8874-7843
0000-0003-3595-4210
0000-0002-9561-8983
0000-0002-7209-1736
0000-0003-0383-4601
0000-0002-8653-1157
0000-0001-6504-191X

0000-0003-0597-7956
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Younghee Hahn
Elizabeth H. Hall
Jamie L. Hanson
Yann Harel

Bruno Hebling Vieira
Meike D. Hettwer
Corey Horien

Fan Huang

Zeeshan M. Huque
Anthony R. James
Isabella Kahhale
Sarah L. H. Kamhout
Arielle S. Keller
Harmandeep Singh Khera
Gregory Kiar

Peter Alexander Kirk
Simon H. Kohl
Stephanie A. Korenic
Cole Korponay

Alyssa K. Kozlowski
Nevena Kraljevic
Alberto Lazari
Mackenzie J. Leavitt
Zhaolong Li

Giulia Liberati
Elizabeth S. Lorenc
Annabelle Julina Lossin
Leon D. Lotter

David M. Lydon-Staley
Christopher R. Madan
Neville Magielse
Hilary A. Marusak
Julien Mayor

Amanda L. McGowan
Kahini P. Mehta
Steven Lee Meisler
Cleanthis Michael
Mackenzie E. Mitchell
Simon Morand-Beaulieu
Benjamin T. Newman
Jared A. Nielsen
Shane M. O'Mara
Amar Ojha

Adam Omary

Evren Ozarslan
Linden Parkes
Madeline Peterson
Adam Robert Pines
Claudia Pisanu

0000-0002-0469-8886
0000-0002-8970-1983
0000-0002-8770-7396
0000-0002-7973-6752
0000-0001-6738-1029

0000-0002-5297-2229
0000-0002-0963-9738

0000-0003-4708-1672
0000-0001-6840-4616
0000-0001-8915-496X
0000-0003-0786-3039
0000-0003-0949-6754

0000-0003-2562-9617

0000-0003-0869-648X
0000-0002-8688-581X
0000-0002-6100-3235
0000-0003-2246-4116
0000-0002-5684-4443
0000-0003-1311-726X
0000-0001-5921-1353
0000-0002-2337-6073
0000-0001-8702-3923
0000-0003-3228-6501
0000-0002-6777-4225
0000-0002-0771-6795
0000-0001-9827-542

0000-0003-3422-0135

0000-0002-8888-1572
0000-0002-5300-473X
0000-0002-0225-6320
0000-0002-5880-3688
0000-0002-0668-2853
0000-0002-2717-193X

0000-0002-1038-0225

0000-0003-0859-1311

0000-0002-9329-7207

0000-0002-9151-4319
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Ryan R. Rich
Ashish K. Sahoo
Amjad Samara
Farah Sayed

Jonathan Thore Schneider

Lindsay S. Shaffer
Ekaterina Shatalina
Sara A. Sims
Skyler Sinclair

Jae W. Song

Griffin Stockton Hogrogian

Ursula A. Tooley
Vaibhav Tripathi
Hamid B. Turker
Sofie Louise Valk
Matthew B. Wall
Cheryl K. Walther
Yuchao Wang

Bertil Wegmann
Thomas Welton
Alex I. Wiesman
Andrew G. Wiesman
Mark Wiesman
Drew E. Winters
Ruiyi Yuan

Sadie J. Zacharek
Chris Zajner

llya Zakharov
Gianpaolo Zammarchi
Dale Zhou
Benjamin Zimmerman
Kurt Zoner

0000-0001-9495-3184
0000-0003-1815-6655
0000-0002-6001-7395

0000-0002-1925-6669
0000-0002-0642-1717
0000-0001-8900-0792
0000-0001-7107-1891
0000-0003-3010-6431
0000-0002-3127-6427
0000-0003-2877-078X
0000-0001-6377-3885

0000-0002-2670-4036
0000-0003-2998-6849
0000-0002-0493-6274

0000-0001-9871-3006
0000-0003-2193-6003
0000-0002-9503-2093
0000-0003-0917-1570

0000-0002-0701-9658

0000-0001-8770-4614
0000-0002-0204-6497
0000-0001-7207-9641
0000-0002-9733-380X
0000-0001-9240-1327
0000-0003-2570-8198
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Figure 8-Figure supplement 1. FA bundle profiles binned by QC score: FA profiles binned by
QC score in twenty-four major while matter bundles. The x-axis represents distance along the
length of the fiber bundle. Error bands represent bootstrapped 95% confidence intervals. Bundle
abbreviations are as in Figure 8
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Figure 10-Figure supplement 1. Deep learning model loss curves: The binary cross-entropy
loss (top), accuracy (middle), and ROC-AUC (bottom) for (a) the CNN-i+g model and (a) the CNN-i
model. Model performance typically plateaued after twenty epochs but was allowed continue until
meeting the early stopping criterion. The error bands represent a bootstrapped 95% confidence
interval.
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