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Human Brain Project (HBP): the first in a
wave of large brain projects

Start of Brain Projects

Human Brain Project
US BRAIN
Japanese Brain/MINDS

Israel Brain Technologies

Korean Brain Initiative
Australian Brain Alliance
Allen Institue for Brain Science China Brain Project
Blue Brain Project
Human Connectome Project International Brain Laboratory
International Brain Initiatives
Canada Brain Research Strategy
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EBRAINS

EBRAINS — a research e-infrastructure for brain
research — helping the research community collect,
analyse, share, integrate and model data about the
brain with the aim of better understanding the
functioning of the human brain and its diseases

Public Event:
Heidelberg Nov 25 2019

* INTRODUCING EBRAINS / PRE-LAUNCH
RELEASE OF A FIRST SET OF SERVICES

RELEASE OF MORE SERVICES AT REGULAR
INTERVALS DURING 2020-2023

ALL SERVICES TARGETING EXTERNAL USERS

SERVICES IN PREPARATION CAN BE ACCESSED
THROUGH THE HBP WEBSITE



Community

Data v
metadata Data assets The EBRAINS infrastructure will

Analytical

curation workflows inCIUde

* FAIR data services

* Brain atlases for data integration
* Brain modeling and simulation

* Closed-loop Al and robotics

* Medical brain activity data
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EBRAINS
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» supporting a wide range of research
methodologies

> facilitating collaborative research and
data sharing

» Integrating a large variety of ICT services
addressing current and future challenges
In the neurosciences

» providing working solutions for
experimental, computational, and clinical
neuroscientists

https://ebrains.eu

The Project and work-in-progress
www.humanbrainproject.eu

www.ebrains.eu
Powered by HBP
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is coming soon.
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https://ebrains.eu/

EBRAINS Services

As a taster of what is coming soon you can access three EBRAINS services:

DATA AND KNOWLEDGE

Find Data

Browse through multimodal
neuroscience data and
computational models

FIND DATA & MODELS —

DATA AND KNOWLEDGE

Share Data

Submit your data and receive data
management support, long term
storage and citable DOIs

SHARE DATA —

ATLASES

Brain Atlases

Access a new generation of
multimodal, 3-D reference atlases
as tools for exploring the brain, and
for analysing and integrating
research data.

BRAIN ATLASES —

(aHuman Brain Project
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EBRAINS Service Categories

Curated and shared data: EBRAINS Share Data / Find Data -
neuroscience data publishing

« Comprehensive tools and services for shared
data and computational models

* Long term data storage

« Citable DOIs for data

» Defined conditions and licenses for use of
data

» Tags to make the data discoverable

« Additional metadata and descriptions making
the data interpretable and re-usable

EBRAINS users can share their data through the
FAIR data service and thereby obtain greater
exposure of their research, or access the
shared data assets and boost their productivity.
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EBRAINS Service Categories

Curated and shared data: EBRAINS Share Data / Find Data -
neuroscience data publishing

« Comprehensive tools and services for shared
data and computational models

* Long term data storage

« Citable DOIs for data

» Defined conditions and licenses for use of
data

» Tags to make the data discoverable

« Additional metadata and descriptions making
the data interpretable and re-usable

EBRAINS users can share their data through the
FAIR data service and thereby obtain greater
exposure of their research, or access the
shared data assets and boost their productivity.
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EBRAINS Service Categories

EBRAINS Brain atlases: navigate the brain in 3D - find,
contribute and analyse brain data, based on location

» Comparable to the way Geographical
Information Systems (GIS) organize
data in 2D maps of the Earth’s surface

» Enabling users to work with
neuroscientific data according to well-
defined 3D locations and regions of the
brain

» Detailed 3D reference atlases of the
human, non-human primate, and
rodent brains

« Continuously enriched by a growing
collection of multi-modal and multi-
scale experimental data that are
spatially linked
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EBRAINS Service Categories

EBRAINS Brain atlases: navigate the brain in 3D - find,
contribute and analyse brain data, based on location

» Comparable to the way Geographical
Information Systems (GIS) organize
data in 2D maps of the Earth’s surface

» Enabling users to work with
neuroscientific data according to well-

defined 3D locations and regions of the & ‘ < -
brain ,, Find region-specific data
 Detailed 3D reference atlases of the using the "Data Browser"

human, non-human primate, and
rodent brains

« Continuously enriched by a growing
collection of multi-modal and multi-
scale experimental data that are
spatially linked
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Data integration challenge

= Combining data residing in different sources
and providing users with a unified view of
them

" |ncreasingly important as the volume of data

explodes

. . . ps SRT . FAIR Principles
" Focus in many scientific disciplines and in P

other sectors of society Make your data:

* Findable
* Accessible

Reusable
= Numerous challenges * Interoperable e
* Reusable « XML standards .:cef;:net:;o:::

* Data non-permitted

@ Accessible Documen tation

- Initiative
*Determining 8
what to share *CDIsC

®Findable

* Descriptive
metadata

« Persistent http://datafairport.org/

Identifiers

=
= mm Data




Data integration requires data sharing

Culture of Knowledge sharing is well developed
Knowledge builds on data: Culture of Data sharing is lagging behind

Transformative HBP Neurodata management:

Creating a large repository of organized and curated data, unique at the
level of containing heterogenous multi-level and multi-modality data

Data from HBP and other sources of shared data

Accompanied by efficient workflows for organizing, curating, and analysing
neuroscience data in the context of brain atlases

Key aspect: HBP 3-tier curation process for data and models
1. Basic metadata
2. Location metadata - registration to reference atlas

3. Deep integration




Questions
Experiments
Data

Analys
Interpretatiox

Conclusio
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Questions
E

Interpretation

Conclusion

@Human Brain Project Title & Date Slide 18 m‘ Co-funded by

fivisk i the European Union




EUROPEAN
COMMISSION Brussels, 14.3.2018

SWD(2018) 83 final
COMDMIISSION STAFF WORKING DOCUMENT

Implementation Roadmap for the European Open Science Cloud

. to create a fit for purpose pan-European federation of research data
infrastructures, with a view to moving from the current fragmentation to a
situation where data is easy to store, find, share and re-use.

EUROPEAN OPEN
SCIENCE CLOUD

Launched November 2018




HBP Neurodata management:
enabling data sharing

Computational neuroscientists will benefit from having access to
«primary data» or more data from experiments: extract key
features relevant for modeling and simulation

Experimental and clinical neuroscientists will benefit from having
access to data from other laboratories: improved analysis, new
combinations of data, adding data

Groups producing and sharing data will benefit from future data
sharing impact factors

By providing well organized and interpretable data, accompanied by
well defined conditions for access and use, HBP Neurodata
management will build trust and professionalize the sharing of
data

20



« Experiments —>
« Models ———

« Simulations ——>

Research data
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HBP data storage
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Search results

Tier 1 curation Tier 2 curation Tier 3 curation
=3 Initial data —> | Atlas integration > Deep reuse
upload integration
Spatial Detailed
Basic metadata location experimental
metadata metadata
- &F
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search ALy
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HBP Knowledge Graph
Spatial search and Atlases

Tools and workflows for vi

ewing and analysis
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Prediction

Modeling  Simulation Neuromorphic computing Robotics
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Data to knowledge

Research data are uploaded to data
storage at the HBP High Performance
Computing centers

The data are tagged with metadata
through a 3-tier curation process,
INCLUDING ETHICS CURATION

The data are made accessible
through searches for metadata in the
online HBP Knowledge Graph and HBP
Atlases

Users can analyze data using tools and
workflows for visualization and
analysis available through the HBP
infrastructure

The multiple-scale data are used for
informing modeling and simulation,
and for extracting principles of
relevance for development of brain-
inspired technologiées




SUBMISSION

REVIEW

EBRAINS Share Data

CURATION/
ACCEPTANCE INTEGRATION

PUBLICATION

IN-DEPTH
CURATION
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EBRAINS Share Data
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Project planning g@ ‘\\\" Data release
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Basic Curation
© Atlas Integration

Data collection

In-depth Curation

@ Cu ration Su ppo rt g curation-support@humanbrainproject.eu
(\ \Z J
Y Y

Preparatory steps before the curation
process starts
(performed by data provider with support
from curation team)

Curation process
(performed by curation team)

Download and read the data
integration guide

Complete the ethics survey

B Organise your data consistently

Create an account for the HBP
storage

i3 Download and fill in the
metadata template MINDS

Download and fill in the
DataDescriptor

Upload your data to the
HBP storage

@

Choose a licence for your
dataset(s)

\|

=] Contact the curation support to
inform us about your submission
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EBRAINS Find data

a EBRAINS
Q, Search (e.g. brain or neuroscience) SEARCH (3 ]

Project = Dataset ® Subject & Sample Model @ Contributor
75 Results 571 Results 861 Results = 1129 Results 34 Results 479 Results
FILTERS Reset Viewing 1-20 of 571 results View as List Sort by Relevance ~
SPECIES
[ Homo sapiens Results for complexity measures and a @ Human Intracranial EEG Database (HID)

read-out of the state of cortical circuits

() Mus musculus after injury

From the Human Intracranial Database project

The Human Intracranial Database (HID) is a collection of
stereotactic electroencephalography (sEEG) data in epileptic
patients, performing eight behavioral tasks. The behavioral
tasks were used as functional localizer...

w
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[ Rattus norvegicus The combination of transcranial magnetic stimulation (TMS)

and electroencephalography (EEG) allows to to measure non
invasively with high temporal resolution the brain response
to direct perturbation of different cort...

EMBARGO Methods Methods

> - >
(] Free o transcranial magnetic stimulation (TMS) o s Ganlsibe bt dias sl el Ea20

D Macaca mulatta
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() Embargoed Keywords

@ analysis method @ behaviour assay

RE0

() Restricted access
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EBRAINS Find data

HBP Knowledge Graph
Highest FAIRness score

HBP Knowledge Graph
Lowest FAIRness score
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HBP neurodata infrastructure
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X;( Curation and ontologies & ) Storage and computing ‘
TL/

IJ JULICH

Forschungszentrum

Univer a ‘ CSCS
\‘ ‘ Centro Svizzero di Calcolo Scientifico
\‘ Swiss National Supercomputing Centre
@) JULICH
J Forschungszentrum

CINECA

ancf
Neuro@

PARIS-SACLAY INSTITUTE 0f-NEUROSCIENCE

cPrL

Barcelona
Supercomputing

Center

Centro Nacional de Supercomputacion
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HBP Infrastructure Voucher Program

= Openness measure to attract new groups/projects to
the HBP IT infrastructure

= Calls to invite external researcher to submit ideas and
request HBP engineering solutions

» Target groups: academic & clinical research, pharma
and industry

February 2019: 15 Voucher Projects funded
September 2019 (to be announched in February 2020)
.... more coming
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Digital Single Market

CALL FOR PROPOSALS | 20 September 2019 to 5 December 2019

The Human Brain Project calls for projects
to contribute to its research infrastructure -
new calls updated

Currently 9 Open Calls
Deadline December 2 - 11, 2019

Funding available in each call: 450 - 1300 kEURO




HBP Partnering Projects

= Currently 23 Partnering Projects contributing to the
implementation of the HBP roadmap

* Primarily recruited through FLAG-ERA, a new funding mechanism
gathering most regional and national funding organisations
(NRFOs) in Europe with the
goal of supporting the Future < A4 FLAG-ERA
and Emerging Technologies ... i ccocw. mommoms omomnmoss . sumsersssin -
(FET) Flagship concept and =~
more specifically, the FET a7
Flagship initiatives Graphene L e
and Human Brain Project FLAG-ERA JTC 2019 evaluation 0, @@ I
( HBP ) first step: 65 pre-proposals selected ;

May 15, 2019 - The first step of the FLAG-ERA |TC 2019
evaluation has been completed. The evaluation was

: !“Ih.';_

conducted by an independent international scientific

| r " | ‘ Graphene Flagship Seeking Partners
ti D I the tf topics. Out i

eva }la ion panel for eac 170 7 e three call topics. Out o 7/ ' -y < for Core 3 Project

82 submitted pre-proposals, 65 have been invited to MAY

submit a full proposal. These represent a total ‘

"/.“ 2 . B neall - requested funding of ... Continue reading
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