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Update: continuation of data collection (currently ~1800 subjects)

Data availability: Sample
Healthy Brain Network (HBN) sample

Training Data: Test Data:
* current release: 1602 subjects « Subsample of training data
» Age 5-21 years * Future release: approx. 500 subjects / year

» Population: typical developing children and
children with psychiatric developmental
disorders (~70/ multimorbidities)

Participant Age Participant Sex

Frequency

10 15 20 Famals {n = 582) Mals [n = 969)



Diagnosis Category
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Data availability: Sample
Healthy Brain Network (HBN) sample

Training Data:

* current release: 1602 subjects
» Age 5-21 years

» Population: typical developing children and

children with psychiatric developmental
disorders (~70% multimorbidities)

Participant Diagnosis, by Category
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Frequency

Test Data:

* Future

783

release: approx. 500 subjects / year

Healthy: 268
Other Disorders: 316

Specific Learning Disorders: 133

ADHD (All Types): 462
Autism Spectrum Disorders: 137

Depressive Disorders: 139

Disruptive Impulse Conrol

Anxiety Disorders: 261 .
and Conduct Disorders: 166
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Data availablility: Data

« Demographics @ F-“
— Age, gender &/

« Cognitive Data .
e.g. WISC . @
5.
; v\
TR

» Prediction of Diagnosis
—  DSM-V consensus diagnosis
* Annotation Quality:
— EEG features — based on the decision of a clinical team

—  &g. theta-beta ratio, alpha asymmetry — allinterviews and materials conducted as basis
for the DSM-5 consensus diagnosis

« Behavioral Data

— Questionnaires (SWAN)
» resting EEG

— Raw data

— Preprocessed data

— conducted by licensed clinicians
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Data availablility: Data

Cognitive & Behavioral Data:
« Demographics

* Cognitive Data « Cognition / Intelligence (e.g. WIAT, WISC-V, NIH-
- e.0. WISC Toolbox)
« Behavioral Data . I\/Ied?cal history (e.g. addiction family history)
—  Questionnaires (SWAN) . eFvaelgnts”ga?etr:tl.Jng)t ure, stress and trauma negativ Ife
« Personality traits (Big 5, self-esteem)

. Coping Strategies (communication skills, interpersonal
factors)

° Physical MeasSures (e.g. bio-electric impedance analysis,
BMI, Metabolic rate, heart rate, blood pressure, height, weight,
handedness,...)

» Social status (SES, parents education, family structure)

Nr. of features: ~270 (self-/ parent-/ teacher-report)
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Data availablility: Data

Raw EEG:

* 5 min.

» Eyes closed (40 s) & eye open (20 s)

» 128 electrodes (Geodesic EGI system)
» sampling rate 500 Hz

 Nr. of features: ~ 150’000

» resting EEG
— Raw data



University of Update:
Zurich™ - new release of stable Automagic version (2.3.5), submitted paper

revision
- Currently preprocessing all data

Prerequisite for Biomarker Research: Reliability of measures

Prerequisite for Reliability: Standardized Preprocessing

Automagic

Pedroni, Bahreini Langer, (2018), biorXiv

Project Bad channel identification

PREP:
- high pass fiftering (1 Hz)
-line -

« resting EEG
o o T
- PreprOCGSSGd data https://github.com/methlabUZH/automagic

Preprocessed EEG:
* Number of features: ~ 150’000
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Update:

- Working on pipeline for functional connectivity features

Developing Methods for EEG analysis

EEG Microstates Toolbox
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Zurich™ Update:
- Extracting frequency and time domain features

EEG features

Frequency Domain:

Frequency Power analysis

(e.g. theta/beta ratio; alpha assymetry; 1/f noise, alpha peak)

Number of features: ~ 122
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Time Domain:

Microstates:

,MS are stable spatial configurations of the electric field. These spatially
stationary microstates might be the basic building blocks of information
processing.” (Lehmann, 1978) ——

» resting EEG . Number of features: 40 GO TIETYY
n @ »
OGS e

Functional Connectivity:

Imaginary part of coherency

—_ EEG fea‘tures . Time-reversed Granger causality

Number of features: ~ 9216

— e.g. theta-beta ratio, alpha asymmetry
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Benchmarking

Task: prediction of multiple disorders from demographic, phenotypical
(cognitive and behavioral) and EEG data

Training: on public HBN data
Benchmarking: on future releases of HBN data sets (approx. 500 subjects / year)

Implementation: participants submit executable code
« Standardized input (data folder) and output (binary classification matrix)
« Container architecture (docker/kubernetes)
* Free choice of development tools for participants
» Safe for organizers
» Cloud computing: GCP/AWS or similar
» Challenge platform: crowdai.org/Kaggle etc.
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Performance metrics

D disorders D disorders
1 1 1 0 1 1
1 1 1 0 0 1
(7)) (7))
B 0 0 o0 o 9 0 0
o . ()
Ytrue : true test labels @ o 1 1 Yered : predicted labels & + 1 ¢
EBRERRE 20 1 0
=z =z

Main metric (used for ranking): multi-task accuracy

N D
1 rue re
ACC=1-—52 > IV =y
n=1 d=1
Secondary metrics: F1-score, sensitivity, specificity, precision, recall
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Timeline

|dea: continuous prediction challenge

» Participant teams can refine and upload containers any time

« Benchmarking of most recent containers each time new data are released
« Time stamp system allows public release of test set without delay
« Tracking progress over time as new releases become available

Initial training phase

Team 1 )
Team 2

Team 3

2019 2020 2021
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Timeline

|dea: continuous prediction challenge

» Participant teams can refine and upload containers any time

« Benchmarking of most recent containers each time new data are released
« Time stamp system allows public release of test set without delay
« Tracking progress over time as new releases become available

Initial training phase New data release

Team 1 ) —1

. Eligible for benchmarking
Team 2

Team 3 <0

2019 2020 2021
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Timeline

|dea: continuous prediction challenge

» Participant teams can refine and upload containers any time

« Benchmarking of most recent containers each time new data are released
« Time stamp system allows public release of test set without delay
« Tracking progress over time as new releases become available

Initial training phase Refinement phase

Team 1 B B B B N
Team 2

s

2019 2020 2021
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Timeline

|dea: continuous prediction challenge

» Participant teams can refine and upload containers any time

« Benchmarking of most recent containers each time new data are released
« Time stamp system allows public release of test set without delay
« Tracking progress over time as new releases become available

Initial training phase Refinement phase

Team 1 / ) ) ’ )
Teamn 2 =0 = =10

Team 3

2019 2020 2021
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Miscellaneous:

« (Call for group participation (advertising on social media: Twitter)
« Work on C-105 document

» Infrastructure for data handling & management

» Feedback from psychiatry experts? (Noami Lee)

« Quantifying uncertainty
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THANK YOU FOR YOUR ATTENTION
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