VALORISER SES DONNEES DE RECHERCHE
PAR LA « COOPETITION » INTERNATIONALE

Henning Mdller, Adrien Depeursinge, Open Science Days 2023, 9.5.2023

® Scientific challenges: history, platforms, and ,oers,oect/ves
Henning Muller (20min + 5min gquestions)

® (Organizing a data science competition: A
checklist illustrated by the HECKTOR challenge

Adrien Depeursinge (20min + 5min questions)

® [EXxercise: organizing a challenge based on your dataset

® Reflexion by groups of 3 participants (20min)

® Short presentations and discussions (20min)
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ORGANIZING A DATA SCIENCE COMPETITION:

A CHECKLIST ILLUSTRATED BY THE H

—CKTOR CHALLENGE

Adrien Depeursinge, Open Science Days 2023, 9.5.2023
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TODAY'S AGENDA AND OBJECTIVES

® Qur starting point is a dataset that is either already available or
you plan to collect/extend

® \We present a generic checklist to assess the relevance and
work involved in organizing a data science competition based

on a given dataset

® Exemplity how we addressed the points of the checklist via our experience in
leading the organization of the HECKTOR challenge for three consecutive

years

® |n groups of 3 participants, analyse the potential of organizing
a challenge based on an existing/imaginary dataset in terms of
the provided checklist

® 20min analysis

® 20min presentations and discussions

o
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A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

® Based on established guidelines? waierHein et al. 2020)

® Main categories of the checklist

1. Domain and community

23
3
4.
5.

Dataset and curation
Ranking
Challenge organization and implementation

Impact and output

TEnhancing the QUAIlity and Transparency Of health Research (EQUATOR), H
https://www.equator-network.org/, as of May 2023. e S

Maier-Hein, L et al. (2020). BIAS: Transparent reporting of biomedical image analysis challenges.
Medical Image Analysis, 66, 101796. u E




TH E H EC KTO R CHALLENG E HTTPS://HECKTOR.GRAND-CHALLENGE.ORG/, AS OF MAY 2023

® HECKTOR 2020-2022: HEad and neCK TumOR segmentation
and outcome prediction in PET/CT images

Oreiller, V et al. (2022) “Head and neck tumor segmentation in PET/CT:. The HECKTOR challenge.” Medical Image Analysis, 77(1).
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TH E H EC KTO R CHALLENG E HTTPS://HECKTOR.GRAND-CHALLENGE.ORG/, AS OF MAY 2023

® HECKTOR 2020-2022: HEad and neCK TumOR segmentation
and outcome prediction in PET/CT images

Oreiller, V et al. (2022) “Head and neck tumor segmentation in PET/CT:. The HECKTOR challenge.” Medical Image Analysis, 77(1).

® H&N cancer 5" [eading cancer by incidence (parkin et al. 2005)

® High local failure: 40% in first 2 years after treatment (chajon et al. 2013)

® Precision oncology: finding optimal 2 B
treatment for each patient, crucial for
patient outcome AND well-being \i 4

® FDG-PET/CT standard for staging and
treatment planning ' V ‘

® Can Al help predict the best treatment
based on PET/CT images and clinical data
(Vallieres et al. 2017, Bogowicz et al. 2017)
® (orrelate visual (lesion size, location and texture) and clinical (age, HPV status, smokmg

features with response to treatment
® Automatic detection and segmentation of the primary tumor and met. lymph nodes
* Performance is promising but not (yet?) clinically satisfactory
Parkin DM, et al. (2005) "Global cancer statistics, 2002." CA 55(2). H e s

Chajon E, et al. (2013) "Salivary gland-sparing other than parotid-sparing in definitive head-and-neck intensity-modulated radiotherapy

does not seem to jeopardize local control." Rad. Onc. 8(1).
Vallieres M, et al. (2017) “Radiomics strategies for risk assessment of tumour failure in head-and-neck cancer.” Nat. Sci. Rep. 7(1). a
Bogowicz M, et al. (2017) "Comparison of PET and CT radiomics for prediction of local tumor control in head and neck squamous cell

B .

carcinoma." Acta Oncologica 56(11).
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TH E H EC KTO R CHALLENG E HTTPS://HECKTOR.GRAND-CHALLENGE.ORG/, AS OF MAY 2023

® HECKTOR 2020-2022: HEad and neCK TumOR segmentation
and outcome prediction in PET/CT images

Oreiller, V et al. (2022) “Head and neck tumor segmentation in PET/CT:. The HECKTOR challenge.” Medical Image Analysis, 77(1).

H&N cancer 51" [eading cancer by incidence (Parkin et al. 2005)

High local failure: 40% in first 2 years after treatment (chajon et al. 2013)
Precision ona

treatment for Let's organizZe a Challenge %

patientoutco| {0 SOlicit worldwide experts
FDG-PET/CT

reament il ON Medical image anaIyS|s | ‘ .

Can Al help predict the best treatment

based on PET/CT images and clinical data
(Vallieres et al. 2017, Bogowicz et al. 2017)

® (orrelate visual (lesion size, location and texture) and clinical (age, HPV status, smoking)
features with response to treatment

® Automatic detection and segmentation of the primary tumor and met. lymph nodes
* Performance is promising but not (yet?) clinically satisfactory

Parkin DM, et al. (2005) "Global cancer statistics, 2002." CA 55(2). H e S
Chajon E, et al. (2013) "Salivary gland-sparing other than parotid-sparing in definitive head-and-neck intensity-modulated radiotherapy

does not seem to jeopardize local control." Rad. Onc. 8(1).
Vallieres M, et al. (2017) “Radiomics strategies for risk assessment of tumour failure in head-and-neck cancer.” Nat. Sci. Rep. 7(1). a
Bogowicz M, et al. (2017) "Comparison of PET and CT radiomics for prediction of local tumor control in head and neck squamous cell

B .

carcinoma." Acta Oncologica 56(11).
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THE HECKTOR CHALLENGE

HTTPS://HECKTOR.GRAND-CHALLENGE.ORG/, AS OF MAY 2023

® HECKTOR 2020-2024 challenges comparison

HECKTOR 2020

HECKTOR 2021

HECKTOR 2022

HECKTOR 2024

# Training subjects 201 224 524 886
# Test subjects 53 101 362 695

% # centers 5 6 9 15

2 nputs FDG PET/CT FDG PETICT FDG PET/CT FDG PETICT

extended oropharyngeal extended oropharyngeal full images RT dose maps
bounding box bounding box full images

Clinical data v i 4 ++
GTVp segmentation v v
Outcome prediction & PFS U RFS RFS

g CTVn segmentation v
HPV statlus prediction v
Federated learning
Parlicipanl papers 10 31 22 ?
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THE HECKTOR CHALLENGE

HTTPS://HECKTOR.GRAND-CHALLENGE.ORG/, AS OF MAY 2023

® HECKTOR 2020-2022: lessons learned

® Secgmentation of the primary tumor GTVp and lymph nodes GTVn

Team DSCagq GTVp|DSCagqq GTVn|mean DSC,,, | rank
(NVAUTO [32] 0.80066 0.77539 0.78802 1 )
SJTU426 [41] 0.77960 0.77604 0.77782 2
NeuralRad [22] 0.77485 0.76938 0.77212 3
LITO |34) 0.77700 0.76269 0.76984 4
TheDLab [35] 0.77447 0.75865 0.76656 5
MAIA [45] 0.75738 0.77114 0.76426 6
AIRT [46) 0.76689 0.73392 0.75040 8
AlMers [21 0.73738 0.73431 0.73584 9

® On par with expert performance

® Simple methods work well
® 3D U-Net always in top three

RT_UMCG |10 0.73741 0.65059 0.69400 17
HPCAS [38] 0.69786 0.66730 0.68258 18
ALaGreca [24] 0.72329 0.61341 0.66835 19
Qurit [1] 0.69553 0.57343 0.63448 | 20
VokCow [30] 0.59424 0.54988 0.57206 | 21
MLC [43] 0.46587 0.53574 0.50080 22
M&H lab_NU [40] 0.51342 0.46557 0.48949 23
Average 0.72351 0.68682 0.70517

Table: Leaderboard segmentation 2022

(a) MDA-203

(b) CHB-001

(c) USZ-010
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TH E H EC KTO R CHALLENG E HTTPS://HECKTOR.GRAND-CHALLENGE.ORG/, AS OF MAY 2023

® HECKTOR 2020-2022: lessons learned

® (Outcome prediction: Recurrence Free Survival (RFS)

Team C-index |rank

LITO [34] 0.68152] 1 o L.
BDAV_USYD [20] | 0.68084 | 2 ® RFS prediction not (yet?) ready for clinical use
AIRT [46] 0.67257 | 3

E&gﬁﬁﬁ] ggggi’j ‘51 ® More data needed to better represent (and focus)
MLC [43) 0.65598 | G on subpopulations, e.g. HPV positive only, specific
;fﬁf;ggo] ool08L| T image acquisition protocols, ...

TheDlab 5| 06305 |16 ® \While 4/5 deep learning in top five,

SMIAL [9 0.61877 | 11 : .

Vet G T Sogers T2 the winning team used a very

Average 064769 | simple radiomics approach

Table: Leaderboard
RFS prediction 2022

® Segmentation and outcome prediction tasks are synergistic

® [ earning to segment helps improving outcome prediction (Andrearczyk et al. 2021)

1443 Bl 442 Multi-task UNet

2x144° Bt
TTTTTT
input (Y - - - - -\ - -------"-"-"-"-"—-~—"———-—- - - & » ||l [FEDm [w| | Segmentation
Encoder
(common ) (segmentation) v
! 72 Down-sampling (23 max pool.) " .
i ki upsample 4 Up-sampling (transp. conv.) Andl’earczyk V et al (2021) MU'U‘TaSk Deep
Wy T " Conauonfubcomecssimver - Segmentation and Radiomics for Automatic H e s
lex72® : X728 - # Skip connection P ”
ﬁ{l- _______________ . o (1] Concatonaton Prognosis in Head and Neck Cancer.” PRIME.
EIGXSG’ i ﬁ oot @ Point-wise sum
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A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

® Based on established guidelines? waierHein et al. 2020)

® Main categories of the checklist

1. Domain and community

23
3
4.
5.

Dataset and curation
Ranking
Challenge organization and implementation

Impact and output

TEnhancing the QUAIlity and Transparency Of health Research (EQUATOR), H
https://www.equator-network.org/, as of May 2023. e S

Maier-Hein, L et al. (2020). BIAS: Transparent reporting of biomedical image analysis challenges.
Medical Image Analysis, 66, 101796. u E




A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

1. Domain and community

® [ask(s) to solve: motivation and objectives

® | ikely equivalent to the initial goal of the dataset, but not only (reutilization of the data)
® Scientific (e.g. assess feasibility/maturity, publications as output)

® [ndustrial (e.g. assess robustness, commercial product as output)
® TJargeted population

® State of the art

Hes
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A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

1. Domain and community

® [ask(s) to solve: motivation and objectives

® | ikely equivalent to the initial goal of the dataset, but not only (reutilization of the data)
® Scientific (e.g. assess feasibility/maturity, publications as output)

® [ndustrial (e.g. assess robustness, commercial product as output)
® TJargeted population
® State of the art
® Disciplines involved: forming a consortium

® (Cover the expertise of all considered aspects for solving the task

® Task definition, data collection and curation, technology, interpretation of the results

o
22T




A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

1. Domain and community

® [ask(s) to solve: motivation and objectives

® | ikely equivalent to the initial goal of the dataset, but not only (reutilization of the data)
® Scientific (e.g. assess feasibility/maturity, publications as output)
® [ndustrial (e.g. assess robustness, commercial product as output)

® TJargeted population

® State of the art
® Disciplines involved: forming a consortium Hes

BEEEB

® (Cover the expertise of all considered aspects for solving the task

® Task definition, data collection and curation, technology, interpretation |nserm
of the results
Urivers léd?l‘] tegne Ocodentake
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A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

1. Domain and community

® [ask(s) to solve: motivation and objectives

® | ikely equivalent to the initial goal of the dataset, but not only (reutilization of the data)
® Scientific (e.g. assess feasibility/maturity, publications as output)

® [ndustrial (e.g. assess robustness, commercial product as output)
® TJargeted population

® State of the art

® Disciplines involved: forming a consortium
® (Cover the expertise of all considered aspects for solving the task
® Task definition, data collection and curation, technology, interpretation of the results
® Choice of the venue and format: attract participants
® |[nternational conference
® Standalone event

® other (asynchronous leaderboard)

i
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A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

1. Domain and community

® [ask(s) to solve: motivation and objectives

® | ikely equivalent to the initial goal of the dataset, but not only (reutilization of the data)
® Scientific (e.g. assess feasibility/maturity, publications as output)

® [ndustrial (e.g. assess robustness, commercial product as output)
® TJargeted population
® State of the art
® Disciplines involved: forming a consortium
® (Cover the expertise of all considered aspects for solving the task
® Task definition, data collection and curation, technology, interpretation of the results
® (Choice of the venue and format: attract participants

® |nternational conference

® Standalone event

® other (asynchronous leaderboard) peau
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A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

The
Economist

2. Dataset and curation (Wilkinson et al. 2016) —

. . The data deluge
® Size and population bbbt

® Statistical power, risk of overfit (e.g. max 10 features/observation)

® Sampling the adequate population and representation (diversity)
® Curation level

® Systematic Quality Control (QC), Outliers —

® Unification of the nomenclature (classes, variables, endpoints, metadata)

® Preprocessing (imposed or free), open source code
® \ersioning and changelog
® (Quality of ground truth

® [E.g. Single/multiple expert annotator(s), guidelines, crowdsourcing
® Report potential sources of errors (intra- and inter- annotator variability)

Wilkinson, M. D., et a. (2016). The FAIR Guiding Principles for scientific data management and stewardship. H e S
v Scientific Data 2016 3:1, 3(1), 1-9.




A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

The
Economist

2. Dataset and curation (Wilkinson et al. 2016) —

. . The data deluge
® 5ize and population iy e

® Statistical power, risk of overfit (e.g. max 10 features/observation)

® Sampling the adequate population and representation (diversity)
® Curation level

® Systematic Quality Control (QC), Outliers —

® Unification of the nomenclature (classes, variables, endpoints, metadata)

® Preprocessing (imposed or free), open source code

® \/ersioning and changelog

® (Quality of ground truth
® [E.g. Single/multiple expert annotator(s), guidelines, crowdsourcing
® Report potential sources of errors (intra- and inter- annotator variability)

® HECKTOR 2022 : 9 centers, ~900 patients, partially public data

Huge effort! (>10 annotators)
cloud contouring platform sponsored by B MIM

SOFTWARE

Contouring guidelines and outcome definition
were missing and defined (output)




A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

The
Economist

2. Dataset and curation (Wilkinson et al. 2016) —

. . The data deluge
® 5ize and population iy e

® Statistical power, risk of overfit (e.g. max 10 features/observation)

® Sampling the adequate population and representation (diversity)
® Curation level

® Systematic Quality Control (QC), Outliers —

® Unification of the nomenclature (classes, variables, endpoints, metadata)

® Preprocessing (imposed or free), open source code
® \/ersioning and changelog
® (Quality of ground truth
® [E.g. Single/multiple expert annotator(s), guidelines, crowdsourcing
® Report potential sources of errors (intra- and inter- annotator variability)
® Most often, the dataset itself constitutes the main contribution of a challenge!

® Risk of misleading scientific outcomes

Wilkinson, M. D., et a. (2016). The FAIR Guiding Principles for scientific data management and stewardship. H e S
v Scientific Data 2016 3:1, 3(1), 1-9.




A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

2. Dataset and curation (cont'd)

® Sharing and data protection
® Anonymization
® Data Transfer and Use Agreement (DTUA)? or licences (e.g. CC-BY?2)
® |ifecycle

® Public resources

® \olume and storage (e.g. Zenodo3, AWS Open Data Registry4)

TE.g. Swiss Personalized Health Network (SPHN) templates in Switzerland,

https://sphn.ch/services/dtua/, as of May 2023. H e s Ay
2 Creative Commons (CC), https://creativecommons.org/about/cclicenses/, as of May 2023. ‘
Shttps://zenodo.org/, as of May 2023.

4https://registry.opendata.aws/, as of May 2023. u




A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

2. Dataset and curation (cont’d)

o Shariﬂg al’]d data proteC’[ion Exhibit A: Training and Test collections of Head and Neck Cancer

Inslilutional Reviaw Boards of all partcipaling FROVICER nslitubions parmilled uga of images
. . and clinical data, either fully anonymized or codad, from all cases for research purposes, only

® Anonym lzation Retrespective analysse were performed in accordance with the relevant guidelines and
reqgulations as approved by the respective the institutional ethical commitiees wilth proloco!
numbers: MM-JCH-CR15-50 (HGJ, CHUS, HMR, CHUM) and CER-VD 2018-01513 (CHUVY).

® Data TranSfer and Use Ag reement (DTL All maenals are copyrighted. You musl raguest permission o re-publish any images. Al the
end of the license egreement tha data need to be desiroyad

® .

LlfeCyC|e List of PROVIDERS:

. HGJ: Hopital Général Juif, Montréal, CA

® Public resources CHUS: Centre Hospitalier Universitaire de Sherbrooke, Sherbraoke, CA
HMR: Hopital Maisonnauve-Rosemont, Montréal, CA
CHUM: Cantrs HHospitalier de FUniversité de Montréal, Montréal, CA

® \olume and Storage (eg ZenodoB’ }  CHUV: Cenlra Hospilzliar Universitaira Vaudois, CH

® HECKTOR 2022
End User Agreement (EUA) approved by all centers

Ethics Committees at center level HEEEEEEEEEEEEEEEEEENNEETETREE

- ~ECKTCN 20 '
® Switch Drive for sharing (~51GB)

[ B e & WECKTDR 22 emeres 1838
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-e <o _Se_pavwdaton * HDONTDS S222 Mee-cs €03
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A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

2. Dataset and curation (cont'd)
® Sharing and data protection

® Anonymization
® Data Transfer and Use Agreement (DTUA)? or licences (e.g. CC-BY?2)
® |ifecycle

® Public resources
® \Volume and storage (e.g. Zenodo3, AWS Open Data Registry4)
® Challenge types

® [ype A: prediction submission where the data "moves” to the algorithm

® [ype B: algorithm submission where the algorithm "moves” to the data
® \/alidation strategy

® Train, (validation,) test split(s)

® \Watch out for cheaters! The test set should remain strictly hidden

TE.g. Swiss Personalized Health Network (SPHN) templates in Switzerland,

https://sphn.ch/services/dtua/, as of May 2023. H e s
2 Creative Commons (CC), https://creativecommons.org/about/cclicenses/, as of May 2023.
v Shttps://zenodo.org/, as of May 2023.
4https://registry.opendata.aws/, as of May 2023. u




A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

3. Ranking

® Performance measure(s) for the considered task(s)
® (Quantitative measures are needed to rank the participants’ submissions
None are perfect (Maier-Hein et al. 2022)

A combination is possible (e.g. average, average rank, Borda-count)

Include variability estimation if possible, at a participant/method level

® Provide evaluation code with example(s) as open source
® Statistical tests and ranking stability (wiesenfarth et al. 2021)
® One ranking per task is typically considered

Maier-Hein, L. et al. (2022). Metrics reloaded: Pitfalls and recommendations for image analysis validation. H
https://arxiv.org/abs/2206.01653v5 e S

Wiesenfarth et al. (2021) “Methods and open-source toolkit for analyzing and visualizing challenge results.”
Scientific Reports 11:1 11, 1-15 (2021). u
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A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

3. Ranking

® Performance measure(s) for the considered task(s)

® (Quantitative measures are needed to rank the participants’ submissions
None are perfect (Maier-Hein et al. 2022)
A combination is possible (e.g. average, average rank, Borda-count)
Include variability estimation if possible, at a participant/method level

Provide evaluation code with example(s) as open source
® Statistical tests and ranking stability (wiesenfarth et al. 2021)
One ranking per task is typically considered
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siat | 0 @eees@e@e @
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A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

4. Challenge organization and implementation

® Rules

® Number of submissions allowed
® Keeping the best or average performance
® \Who/what is considered as submitting team
® [ligibility criteria for prize and official ranking

® Must submit a scientific paper describing the approach
and/or open source code release

® NMembers of the consortium not part of the official ranking
® Permission to use additional data for training

® Semi-automatic or fully automatic only

® |[ntellectual property
® [imeline and phases
® Training, test and algorithms/predictions submissions
® Scientific session
® Paper submission deadline and review phase

i
22T




A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

4. Challenge organization and implementation

® Rules
Timeline HECKTOR 2022:

® Number of submissions allc
e May 24th, 2022: Registration to the challenge opens
e June-3st2022 June 7th, 2022: Release of the training cases.
August 1st, 2022: Release of the testing cases.
August 26th to September2nd September 5th (23:59 PT), 2022: Challenge submissions.
* September2nd September 5th (23:59 PT), 2022: Paper abstract submission deadline
® Must submit a scientific paj  easychair. The abstract can be modified later for final submission).
and/or open source code r¢ « September 8th (23:59 PT), 2022: Full paper submission deadline.
September 8th to October 28th, 2022: Paper review phase.
September 22, 2022: MICCAI event and release of challenge ranking.

® Keeping the best or averag

® \Who/what is considered as

® [ligibility criteria for prize a

® Members of the consortium

® Permission to use additione

® Semi-automatic or fully automatic only
® |[ntellectual property
® [imeline and phases
® Training, test and algorithms/predictions submissions
® Scientific session

® Paper submission deadline and review phase

4




A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

4. Challenge organization and implementation (cont'd)

® Prize
® Money via sponsoring

® Authorship on the overview paper

® C(hoice of the hosting platform (e.g. Kaggle, Alcrowd)
® (Often not free, computing fees (evaluation code and/or algorithms for Type B)
® |mplementation of the automated evaluation and ranking

® (reating and maintaining web pages

Hes

22T




A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

4. Challenge organization and implementation (cont'd)

® Prize
® Money via sponsoring
® Authorship on the overview paper
® Choice of the hosting platform (e.g. Kaggle, Alcrowd)
® (Often not free, computing fees (evaluation code and/or algorithms for Type B)
® |mplementation of the automated evaluation and ranking
® (reating and maintaining web pages
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A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

4. Challenge organization and implementation (cont'd)

® Prize
® Money via sponsoring
® Authorship on the overview paper

® C(hoice of the hosting platform (e.g. Kaggle, Alcrowd)
® (Often not free, computing fees (evaluation code and/or algorithms for Type B)
® |mplementation of the automated evaluation and ranking
® (reating and maintaining web pages

® GScientific session: attract attendants
® [ntroductory talk(s) by organizers
® Keynote speaker(s)
® COral/poster presentations (e.g. top ranked, most innovative)
°

Award ceremony

i
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A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

ntroductory talk by srganizers

4 ‘ h al | e n e O r a n | Zat | O n a n d | m 11-80 - 2 20 The HECKTCR 2022 chalonge, Vinpent Andrearczyk, Valantin Orailer, Madin Volaros, Cllon Dove
. S Ruon, Bierrs Denazes, Fiens Ve, | oo Caprci. Hehih Zaidi. Stephiome Tanaadini anyy, Agersina L a Gmen, Pan

TN T.J'A_)_t_'u.'_vy_u_l: Owiilras Viswbis, Hoshiom Eleskiwary, Jod! Cosle Brserdo Dxie-Coresia, Savah Boogindkad, Miwd

P ! Qral Session 1. Autemalic eegmentaticn of primary Wwmors and lymph nodes [Task 1), chair. Kaream Wahid
' r | Z e 12:20 - 12:39; A General Weo-tased Platform for Automate Detmeaton ¢f Head and Neck Gross Tumor Volwines in
Weiguo Ly

1235 - 12:50: A Coavza-to-Fins Agavezation Framewer for Head and Neck Tumaor and Lymeh Segmentation n CT ¢
12:50 - 13:08: Automated hesd sna nack fumar segmentetion from 30 PET/CT, Andrly Myronenko, '4d tfabfozur R

® Money via sponsoring

Oreak
® Authorship on the overview paper

Koynote
13,20 - 14,05, Redvurns Hedovy and To-Du List, Bivlippe Lambin

. C h O | Ce Of th e h Ostl n g p | atfo r m (e g KE Qral Session 2 RFS outceme prediction (Task 2), chair: Stephanie Tanadini-Lang
b - 14:05 « 14:20; Deepe 'sarmwig and radiomics based PET/CT fpatuve extrachion combwied with automatic tamor segme
parenis, Baogiang Ma, var U, Hung Cho. We! Tang, Lwis Lwis Ricardo De la O Arévaw, Jianen Guo, Pater ven Colf
Dl and Newa Mana Sseme

® (Often not free, computing fees (evaluation  14:20-1us Redormies-snwsamed deen Muiitasi Leaming far Gutonme Frodicton n Haed and ook Gancer. Min

14:35 1460 Meerd cwidd Nest Toeror and yrpk: Noder Segrnceraafioe sl Cofeorne: Prcidclion Gom 1RF EDG PET
Eecobar, Fanad Klraud, Kitvoer G and irdes gasat

® |Implementation of the automated EValUATIC H i T W o vos thor aad ang wang - 4c11 Grees Tumer fime Sogomita

® Creating and maintaining web pages 15521 vlentnOreer

Closing remarks: Feedhack from participants / What next

1515 15.20. Mathicu Mot

L —

® Scientific session: attract attendants

® [ntroductory talk(s) by organizers

® Keynote speaker(s)
® COral/poster presentations (e.g. top ranked, most innovative)
®

Award ceremony
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A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

4. Challenge organization and implementation (cont'd)

® Post-challenge activities
® Post-analyses papers (e.qg. inter-algorithm stability, subpopulation analysis)
Open leaderboard
Super ensembles
Open sharing of algorithms and/or predictions (outputs)

Preparing the future edition(s)
® Notoriety: participants are likely to come back with new ideas
® \Vorkforce
® [or all of the above, according to the timeline
® T[eam of annotators, one person responsible per task, team of reviewers

® Governance of the consortium, management

i
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A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

4. Challenge organization and implementation (cont'd)

® Post-challenge activities
® Post-analyses papers (e.qg. inter-algorithm stability, subpopulation analysis)
Open leaderboard
Super ensembles
Open sharing of algorithms and/or predictions (outputs)

Preparing the future edition(s)
® Notoriety: participants are likely to come back with new ideas
. Workfor( i o 122 Teams X Submit P Leaderbowrds & Statistics 8 Admin

. For a“ RFS prediiction (Task 2) stion (Tadk 1)
GTVp and GTVn segmentation (Task 1) Leaderboard

® Jeam .. Lof reviewers
® Gover = Additons metrc =
¢ T User Team) Created mear DSCagg of GTVp and GTVn
S e & (FVALTC) I3, 2022
2nd @ anen & (NWVAUTO) 4Sept. 2022
3rd &P anrn & (NWAUTG) 2Sept. 202
@ soroine (SITLLA2S T Aug. 2022
Sth wangkaivwan & (ART) 5Cct 2022

sth @ suodao (SITUA2¢ 2 Aug. 2022




A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

5. Impact and output

® [or the community
® Assess the feasibility and maturity of the task
® |[dentify problems and potential solutions

® [deas for the next edition

® Motivates the collection of additional data representing specific subpopulations

® Define standards and guidelines
® New metrics

® New guidelines for establishing ground truth
® Publication of the dataset itself as a resource E.g. (Gatidis et al. 2022)

® |mportance to promote scientific excellence and innovation instead of pure quantitative
performance

® [or the organizers
® Strong bibliometric impact (citations)
® Network and visibility (future projects and funding)
® [antastic adventure and unique learning process

Gatidis, S. et al. (2022). A whole-body FDG-PET/CT Dataset with manually annotated Tumor Lesions. H e s

mv Scientific Data 2022 9:1, 9(1), 1-7.




A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

5. Impact and output

® [or the community
)

o P atalion and ousoome prediotion i PET.CT pirve) Head anc neck lumar segmentation m PET/CT. the HECKTOR challenge
ﬂccnx'l’oﬂ Challwnge 2022 YV Qrgl g ¥ Andresrcavs M Jralge, S Boughted, .. - Medicsl Imege .., 022 - Elsavier
AL MICCA 2022 CThis papes presen s e HECKTOR 2020 chalkenge on the secmmwntalion of e prirany
tumar af arcpharyngesl HAN carcer ie FDS PET/CT. Detalec infarration was renarad on tha .

BEST PAPER AWARD r Save b Cike Cied by 102 Rewlad aticks Al 20 wersions  Impoelinto BiaTeX

SIEMENS -,

Sponscred by Slemens Heskhineers Dwitartend o Ithineers - Cuerview of the HECKTOR challenge at MICCAI 2020: automalic head and
. nack tumar segmentation in PETICT
® Gt VAU St Fultms Fouis, Pitres S s i Sowt Y Angracrcz®, v Oraller M Jraige, M V3 lbreg . - ... Challenge, HECKTOR .., 2021 - Springsr
Radioms anu_A:wa-::m M”:um“:n n M:’nmu Ptf.ct HECKTOR 2022 . Thes paper presunied agunera overaews o the HECKTOR ohallenge mcluting the dala the
b — This partcipadon Intha first aditon of 1he HECKTOR challange skomec a bign bterast in
., O Suve Ls Cike Cisd by 89 Relebed erlicks Al 6verscas Impor! nlo BibTeX
o MICCA02, | eewe
— , o . vao LN Quearviaw of tha HECKTOR challenge at MICCAI 2021: automalic haad and
Vewartirareass AR nack tumar segmentation and oulcome pradiction in PETICT images
YAncreatadk, W Orailer S Ocughcad . - .. Challenge, HECKTOR .., 2022 - Saingar

o s pager presenied agenera overaew ¢ the HECKTOR challenge incluging the dala
the partizpation, main rasults snd discussions. The peooosed aeks ware the 60 mentation of
r Save L3 Cile Ciaz by 68 Related artices M Gverscas  Import nio BibTeX

® |mportance to promote scientific excellence and innc
instead of pure quantitative performance ek oy ssgmentation and utcome pceSicion i PETICT

VAncreaesydk, V Grailer M Ahebakr. . - .. Challenge, HECKTOR .., 2027 - Sannger

: L BT " ihod ar ~viww 3l he HECKTOR 2022 ched lwnge, dwediaded ko U
. FO r th e O rg a n I Ze rS uu.;::::;’u:ur;:;t' PE:‘::":;:I:.QZ‘;.J'J ul.-.:l nca dala :l paanls .vn)’u'ﬂ 5:1 ':.z n;-:v.J'I'I: Rsks ..

+r Save L[5 Cilke Ciwed by 20 Relesbed ariices  Impotinz DbTeX

® Strong bibliometric impact (citations)
HECKTOR: 3 proceeding volumes, ~10 papers from us, ~300 citations as of May 2023

‘ 1C
e e ! GO gle Scholar hecktor challenge

vitr

Network ¢ i

Fantastic
Gatidis, !

v Scientific

Articles About 328 results (0.06 sec)




A CHECKLIST FOR ORGANIZING A COMPETITION IN DATA SCIENCE

® (Conclusions
® A challenge can have a major impact on the scientific/technological maturity
of both the field and the researcher

® Unigue and exciting experience !

® T[he dataset often constitutes the most important outcome or
resource of the challenge

® A challenge can highly valorize an existing dataset

® |n the context of the HECKTOR challenge, data curation was among the top time
consuming task

® Starting out from an existing and highly curated dataset can be extremely valuable

® Organizing a challenge requires taking several decisions that will have a
direct impact on the field

® Poor decisions and data quality can lead to erroneous scientific conclusions

® QOrganizing the challenge in the right conference and for 2-3 consecutive
years will likely lead to optimal impact

o e
BEEC B




GROUP EXERCISE (3 PERS.): REFLEXION (20MIN), PRESENTATIONS

® Simple checklist for assessing efforts related to the
organization of a challenge based on your dataset (idea)

1. Domain and community
Task(s) to solve, disciplines involved, choice of the venue

2. Dataset and curation

Size and population, curation level, availability/quality of ground truth, sharing,
volume and storage, validation strategy

3. Ranking

Performance measure(s) for the considered task(s)

4. Challenge organization and implementation
Rules, timeline and phases, prize, scientific session, post-challenge activities, workforce

5. Impact and output
For the community, for the organizers
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