Grand Challenge
Framework

Powered By
Kitware's Midas Platform

http://www.midasplatform.org

For more information, contact
Patrick Reynolds
patrick.reynolds@kitware.com



What is the Midas Platform?

System for heterogeneous data hosting

o |Images, videos, presentations, DICOM, ...
Server-side processing

o ParaViewWeb, Condor Grid, ...

Report generation

o Grand challenge scoring, image-based measures, ...

Integration into existing workflows

o Web interface

o RESTful interface

o API| for access from C++ and Python
Multiple levels of data and user security

Highly customizable

Proven installations throughout the world



Midas Platform Installations

e http://midasplatform.org/MIDAS/project/midasuse.html
P swar S—

e Brigham and Women's Hospital
& the National Alliance for Medical
Image Computing
o Thousands of papers and
datasets and users
o http://www.spl.harvard.edu/publications

e Optical Society of America, National Library of Medicine,
NCI intramural research, Insight Journal, Department of
Psychiatry at UNC, ...

e Reftrospective Image Regqistration Evaluation
o Grandfather of all Grand Challenges
o Michael Fitzpatrick from Vanderbuildt



http://midasplatform.org/MIDAS/project/midasuse.html
http://midasplatform.org/MIDAS/project/midasuse.html
http://www.spl.harvard.edu/publications
http://www.spl.harvard.edu/publications
http://www.insight-journal.org/rire/
http://www.insight-journal.org/rire/

Midas for Grand Challenges

Key features of a system to support grand
challenges:

Broad distribution of training data

Control user access to testing data
Easy-to-use for challenge organizers and
participants

Automated scoring of results uploaded by
participants

Report performance of participants



Simple creation & management of
Grand Challenges

I Upload 3 Score Submissions

(& Feed Manage Community
# Explore ’ BRATS 2012 Back ACTIONS
A Communities =
ﬁ § o Create a top level Folder
E Info Members & Groups Files Edit Challenge ® Delete Community
polY
o Name BRATS 2012 MEMBERS
Description Michael Grauer
RECENTLY VIEWED BRATS 2012 Marcel Prastawa
Senan Doy
HG0116_trut... Patrick Reynolds
GO res Test User
HGO001_resul... Training Status Ines Njeh
>_HGO116_FLA... 0 Open, competitors can score training data Jste.a:‘ BC’L-E“‘ T
~A0N0 ayasnhree Kalpathy-Crame
HGO001_trut... @ Closed, competitors cannot score training data H’LY }E ree Kalpathy-Cramer
Hoo-Chang Shin
Testing Status Bjoern Menze
© Open, competitors can score testing data L\arkg Z"S 0
-~ Closed, competitors cannot score testing data, but can view existing scores Darko Zikic
STATS
13 members

© 2012 - Generated in 0.155 s - Report bug




Intuitive framework for result
submission for participants

I upload 3 Score Submissions

Submission Scoring
Challenge: BRATS 2012 ¥ Submit Results

Dataset: Testing ¥

Submission Folder: BRATS-2 submissions

-—
® Troubleshooting

Results Folder Validation:Some results are mis-matched or missing.

Mismatched items:

What is required by the challenge | What is in your results folder
BRATS_HGO0131_result.mha
BRATS_HGO0133_result.mha
BRATS_HGO0134_result.mha
BRATS_HGO0135_result.mha
BRATS_HGO0136_result.mha
BRATS_HGO0137_result.mha
BRATS_LG0103_result.mha
BRATS_LGO0105_result.mha
BRATS_LGO0109_result.mha
BRATS_LG0116_result.mha

SImMBRATS_HGO0156_result.mha
SImMBRATS_HGO0157_result.mha
SIMBRATS_HGO0158_result.mha
SImMBRATS_HGO0159_result.mha
SImMBRATS_HGO0160_result.mha
SImMBRATS_HGO0166_result.mha
SImMBRATS_HGO0167_result.mha
SImMBRATS_HGO0168_result.mha
SImMBRATS_HGO0169_result.mha
SImMBRATS_HGO0170_result.mha
SIMBRATS_LG0151_result.mha
SIMBRATS_LG0152_result.mha
SIMBRATS_LGO0153_result.mha
SIMBRATS_LG0154_result.mha

0|0]0|0[0|0(0|0(0|0/0]0|00)0(00(00/00|00|0



Results are automatically scored. Scoring
metrics and rank aggregation can be
customized.

B Upload ¥ Score Submissions

[ Feed

; Explore Results from BRATS 2012, Training run on 2012-10-25 10:54:31 =

__El_ Communities

s Average, Average, Dice, Dice, Hausdorff, Hausdorff, Cohen's, Sensitivity, Sensitivity, Specificity, Specificity,

;8 Users SIEEE . Dist 1 * Dist 2 ¢ 1 ¢ 2 ¢ Dist 1 ¢ Dist 2 ¢ Kappa ¢ 1 v 2 ¢ 1 v 2 hd

& My space averages 1.24 1.021 0592 | 0736 | 4.799 5.071 0.468 0.828 0.809 0.995 0.998

@ Troubleshooting BRATS_LG0013 | 1.155 1.097 0495 |0784 | 4.123 4123 0.558 0.788 0.884 0.997 0.997
BRATS_LG0012 | 1.022 1.001 0465 |0.753 | 4.123 4123 0.284 0.716 0.816 0.998 0.999
BRATS_LG0011 | 0.991 0.946 033 |0.797 | 4.123 4123 0.262 0.615 0.829 0.997 0.999
BRATS_LG0004 | 1.478 0.925 0.746 | 0.586  9.434 4123 0.6 0.946 0.655 0.996 1
BRATS_LG0002 | 1.274 0.917 0.739 | 0.769 | 4.123 4123 0.647 0.888 0.79 0.991 0.998
BRATS_LG0001 | 1.139 0.964 0428 |0.743 | 4.123 4123 0.249 0.75 0.822 0.997 0.999
BRATS_HG0027 | 1.294 1.329 0668 | 0.767 | 4.69 13.602 0.566 0.885 0.863 0.991 0.996
BRATS_HG0026 | 1.397 1.041 0.706 | 0.689 | 4.123 4123 0.506 0.922 0.808 0.993 0.998
BRATS_HG0025 | 1.259 1.037 0.683 | 0.683 |4.123 4123 0.473 0.871 0.795 0.995 0.997
BRATS_HG0024 | 1.386 0.951 0659 (0785 |5 4123 0.537 0.905 0.827 0.995 0.999

MIDAS 3.2.8 by Kitware © 2012 - Generated in 0.106 s - Report bug



Kitware can host your data and/or
automated your scoring process for
your grand challenge.

Requirements to create a grand challenge at Kitware

1. Scoring metrics

o either selected from existing or provide executables
2. Training and testing datasets

o images and ground truth for each
3. Sample participant results to use in testing the system

We provide the following

1. Data hosting
2. Server-side processing for scoring
3. Ranking & aggregation algorithms for participant scoring

Contact:
patrick.reynolds@kitware.com



