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Science Council presents its active initiative on the Medical
Imaging and Data Resource Center MIDRC (midrc.org)

* MIDRC was created to address the COVID-19 pandemic through the
collection and analysis of medical images, which have an essential clinical

role in the diagnosis, triaging, monitoring, and management of the disease.

* MIDRC is a multi-society, multi-institutional, NIBIB-funded initiative that is
accelerating the creation of an open, fair, and diverse medical imaging data
commons as well as transfer knowledge and innovation of Al within the
imaging community, including clinical problem identification, discovery,
development, evaluation, translation, implementation and dissemination.
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Science Council presents its active initiative on the Medical
Imaging and Data Resource Center MIDRC (midrc.org)

* Science Council showcases this initiative because of its broad impact on
medicine and the leadership role of medical physicists and the AAPM along
with ACR, RSNA, and NIH.

* AAPM brings its expertise in

« physical image quality/harmonization and
« tailored distribution/metrology standards/evaluation metrics.

* MIDRC represents a flagship AAPM initiative and Science Council is using
MIDRC as a model for upcoming new initiatives.
* This talk continues the discussion from AAPM 2021 Joint Council
Symposium.
* View the 2021 recording for history of DSC and MIDRC

AAPM Science Council: Examines specific areas of medical physics to determine

advancement mechanisms, addresses scientific questions, and collates and assesses data.

SC Data Science Committee: DSC is a committee of the Science Council and aims to
coordinate, steer and organize AAPM efforts in the fields of Big Data, Radiomics, Machine
Learning, and related areas.

AAPM'’s participation in MIDRC: Natural extension of AAPM’s Science Council through
expertise drawn from DSC, as well as TAC & RSRCH

‘ MIDRC is positioned within AAPM as a subcommittee under DSC

tailored distribution,

metrology, standards,
evaluation metrics

physical image
quality/harmonization
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Medical Imaging Community Response to the COVID-19 Pandemic
) . Established August 2020
Medical Imaging and Data Resource Center (MIDRC)

Supported by NIBIB
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« A curated image and data commons A collaboration of 24+
« Enabling researchers to address topics no single image archive institutions & 100+

h ) investigators from academia,
could yield independently community practices, FDA,

« A partnership of the AAPM, ACR and RSNA, supported by NIBIB  and others
and hosted at University of Chicago s

Two scientific components of MIDRC:
1. Open Discovery Data Commons

creation, testing, quality assurance, and data connectivity - °

2. Machine Intelligence Computational Capabilities More iﬁfarmation at

clinically relevant algorithms and software tools Booth #1085
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clinically relevant algorithms and software tools

Medical Centers/Hospitals
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As of June 22, 2022

§§§ MIDRC: Building the Infrastructure

MIDRC (Technology Development Projects)

The MIDRC infrastructure and processes is created through = DSIT - Data Standards
five Technology Development Projects, which are conducted and Information
collaboratively: Technology

Four MIDRC Data Science
Subcommittees

1. Creating an open discovery platform for COVID-19 Sul:wmmittee
imaging and associated data (led by RSNA). led by RSNA

2. Creating a real-world testing and implementation " Er::d?x?': Policy and
platform with direct real-time connections to health Rt
care delivery organizations (led by ACR). « led by ACR

3. Developing and impl ing quality and = DQH - Data Quali d
evaluation procedures for usage across the MIDRC (led Harmoni;ﬁo:a L
by AAPM). Subcommittee

4. Enabling data intake, access and distribution via a world- * led by AAPM
facing data commons portal (led by all three plus Gen3). = DSUP - Data Search and

5. Linking the MIDRC to other clinical and research data ;"SE’ P“"a_'n
registries (led by all three plus Gen3). ubcommittee

= led by Gen3 |
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Curation & harmonization of DICOM images and meta-data
MIDRC MIDRC
' * Multiple DICOM study descriptions from incoming
MIDRC data
* Matched to a unique LOINC code
. . . * Enables searching on Gen3 user portal for cohort
Review some of the unique and special building
attributes Of M]DRC Mapping from DICOM Metadata to
Subset of a public COVID-19 DICOM
chest x-ray image collection showing o j o \s .
variations in image quality and view i [ = o] o Hm:: s A'i
directions and body part (i.e. the b :] —
knee image near center)
\
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Curation & harmonization of DICOM images and meta-data

MIDRC Harmonization and Data Elements enable users of the MIDRC
Multiple DICOM study descriptions from incoming Data Explorer to select image cohorts for download
_ MIDRC data
4 AAPM leaders: toaunique LOINC code

madl (diralhem iearching on Gen3 user portal for cohort SMIDRC Lomom | s
------- e s : 11899 . I
John Boone from DICOM Metadata to LOINC codes = e ——— 31819 meenc e |
: . — 53701 oo [
Tony Siebert - 11052 e
Andrey Fedorov

A Nicholas Bevins
Subset of a public COVID-19 ].

chest x-ray image collection Dan Sullivan
variations in image quality and view
directions and body part (i.e. the
knee image near center)

- 2476 o
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data.MIDRC.org

11 12



3

MIDRC Contributions to MIDRC: Diverse & Representative Data

Total ingested
into MIDRC

MIDRC

—
31,819
Tl
o -
As of June 22,2022 SN,
(M 8 %388
& . o as

Contributions coming from 23 states
Imaging data in the pipeline from data

(8s of June 2022)

contribution agreements to ingestion to curation
and then to release on the Gen3 outputportal

MIDRC Decision tree to aid Al developers

- « Creation of an interactive decision tree tool
to recommend appropriate performance

The purpose of this decision tree tool is to
. ) give advice to researchers on how to
r ; efficiently and effectively evaluate

. \ g performance of their Al methods

||
MIDRC TDP3c
™/

metrics for different machine learning tasks.

7/10/22
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MIDRC Decision tree to aid Al developers

* Creation of an interactive decision tree tool
to recommend appropriate performance

\ &
\ \ 5
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)

=l .4 metrics for different machine learning tasks.
. N, < \ e g * The purpose of this decision tree tool is to
= S AAPM leaders: owto
Sl '/\ Michael McNitt-Gray :te
N q s
[ - K+ Berkman Sahiner
S 5 Karen Drukker
MIDRC TDP3c Ting-Ting Hu

Grace Hyun Kim

MIDRC MIDRC includes a Sequestered Data Commons

> Publicly available
> For research and development of algorithms

Open data
commons (~80%)
datamidrc.org

Restricted from public access
For use with finglized algorithms, not development
Real-world performance of AI/ML on representative data

Sequestered Accelerate regulatory clearance of Al/ML algorithms

Y VVYV YV

commons (~20%)

from the sequestered set according to the distributions related to the s

not be used in the test, thus, maintaining the integrity of the test set.

For performance evaluation using the sequestered dataset - tgst cases will be drawn

(clinical task, claim, and population), that is, the sequestered set in its entirety will

15
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MIDRC MIDRC includes a Sequestered Data Commons

> Publicly available

Open data > For research and development of algorithms
commons (~80%)
dalamidoog AAPM Leaders:
Kyle Myers
Maryellen Giger
. ] Heather Whitney
> Restricted from public access
> For use with finalized algorithm: Ngtalie Ba ughan
> Real-world performance of Al/Nic vur +oprcaerumsiee uoe
Sequestered > Accelerate regulatory clearance of Al/ML algorithms
commons (~20%) > For performance ion using the dataset - tgst cases will be drawn

from the sequestered set according to the distributions related to the spggifit
(clinical task, claim, and population), that is, the sequestered set in its entirety will
not be used in the test, thus, maintaining the integrity of the testset. 1,
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CRPs led by AAPM members

* CRP 9: Radiomics & Machine Intelligence of COVID-19 for detection and
diagnosis on chest radiographs and thoracic CTs
* Sam Armato, Lubomir Hadjiski, Karen Drukker
* CRP 10: Visualization & Explainability of Machine Intelligence of COVID-19 for
prognosis and monitoring therapy
* Maryellen Giger, Hui Li, Issam El-Naqga, Jordan Fuhrman, Isabelle Hu, Naveena
Gorre
* CRP 11: Investigation of image-based biomarkers for radiogenomics of COVID-
19
* Weijie Chen, Sandy Napel, Maryellen Giger, Diane Lauderdale
* CRP 12: Determining COVID-19 image data quality, provenance, and
harmonization
 Paul Kinahan, Andrey Fedorov, Dan Sullivan

CRP: Collaborative research project

I~ B

Natural Language Processing of Radiology Reports for
19

Trans-MIDRC scientific

Machine ntellgence Algorithms from MultModal, Muli-
instituionsl COVID-19 Data + Created to coordinate effort on
Image Labeling and Annotation by a Crowd of Experts for T EBCI IS
oviD-19

Efficient Training and Explainability of Machine Learning
Methocs

from MultinsiutionalData + Bias and Diversity Work Group

benefit the common good

rediction of COVID Preumania Outcome using Radiomic
e + Goal to efficiently and
effectively acquire labels and
annotations of MIDRC images
to provide to investigators via

100+

nceof CoviD-19or
o on chet rdiogtaph and horacic

Visualization & Expla of Machine Inteligence of the MIDRC output portal and

‘prognosis and monitoring therapy enable Al/ML training and
Investigation of image-based biomarkers for testing
radiogenomics of COVID-19

5;5 MIDRC Research & Impact

* Grand Challenges Work Group MIDRC by the Numbers

« Potential to merge top 124,400 31,819 92,581

performing algorithms to e R SRR

293 9 5.52ms
SRR R RS TRNRE - ot ssesing and migne 2] 352
and Visualization bias in data and ML _—
e e e o o DimeCIET S
T P
29 63 24
R = -t Wi | g et Aotation ork g @&==B =8
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« Created to coordinate effort on all aspects of challenges
« Potential to merge top performing algorithms to benefit the
common good

Beta Challenge Zero involved the basic task of automatically classifying chest
radiographic images as 'frontal’ or 'lateral’, and was designed to "stress-test"
the process of participants submitting dockerized/black-box algorithms, along
with other functionality, on the MedICl Challenge platform.

MIDRC Challenge One, planned for Fall 2022 and using curated and

P

M Grand Challenge Work Group

annotated MIDRC chest X-rays, is a binary classification Challenge (COVID +/-).

19
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MIDRC Grand Challenge Work Group

* Created to coordinate effort on all aspects of challenges

* Potential to merge top performing algorithms to benefit the
common good

Beta Challenge Zero involved AAPM leaders: 1g chest
radiographic images as ‘frontal Sam Armato s-test”
the process of participants subi s, along
with other functionality, on the Karen Drukker

Lubomir Hadijyski
MIDRC Challenge One, planne -~
annotated MIDRC chest X-rays, J,ayaSh,r?e, Kalpathy (Erame_f ~-VID +/-).

%—

MIDRC

gvire /|
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Ongoing interoperability pilot efforts

-~

1 Implementing interoperability with

N3C ! repositories containing clinical, EHR,
! pathology, and ‘omics data

N3C Acute COVID-19 EHR data |

-

~ Mutually beneficial enrichment of datasets
1 with information across scales, pan, and

1

multi-omics

1
Imaging ™\ ' dini’::g:ﬂ:t:;;‘:‘;m 1 Currently pilot projects underway between
\ o /l MIDRC & N3C
' = _\‘ and MIDRC & BDC PETAL
i Argonne & H
! R— ] Federated learning in Al/ML
: ANL Privacy-preserving 1 Privacy-preserving federated learning in
| federated learning II distributed enclaves (Argonne)
~ 2
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MIDRC Community Building Outreach
e * MIDRC has a monthly Seminar

EIMIDRC Series, held on the 3rd Tuesday of
our researchers.

Town Hall Meetings, as a forum to
engage directly with the medical

their research and contribution
questions

* Check out our YouTube channel
events
* For more information visit

newsletter for updates and
upcoming events

every month highlighting the work of

* MIDRC continues to host quarterly

community at-large and answer all of

'MIDRC Media' for recordings of past

www.midrc.org, or subscribe to our
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gﬁ MIDRC as a National Resource

MIDRC

Ethically-Sourced
Trustworthy Data

Public Website & User
Workspaces for Diverse

Support the Medical Imaging Al/ML ecosystem
High quality, representative, trustworthy data
Assessing diversity & mitigating bias
c with culture of

Gllaboratively Led B
Major Medical Imaging

Quality National
Resource & Welcoming
Scientific Community

Lowering the barrier of access

‘Well-Curated FAIR
Data on Centralized &

Accelerate translation of Al/ML
Real-world quantification of algorithm performance
dataset)

Third year COVID goals:
* Long COVID
* beyond lung, i.e., cardiac, brain, ...
* beyond CXR and CT, i.e., MRI,
ultrasound...
* Sequestered data commons for translation
* Interoperability
Beyond COVID goals:
+ Other diseases and conditions (from other
funding) “

FAIRAI/ML
Research & Best
Practices Guidelines

Researchers

Sequestered Data
Commons for Testing,
Regulatory, & Translato
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i MIDRC

MEDICAL IMAGING AND DATA RESOURCE CENTER.

id More information at
midre.org Thank You Booth #1085

data.midrc.org in the Exhibit Hall
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