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It is a central tenet of the HBP strategy that a 
comprehensive understanding of the brain requires deep 
insight into structure and function across all levels of 
brain organisation – from genes to the whole brain; a 
useful understanding cannot be achieved at any one level 
alone. To achieve this, interdisciplinary expertise joining 
neuroscience, computer science, informatics, physics and 
mathematics is key. A massive scientific collaboration is 
required to reconstruct the required multi-level models. 
Modern Information and Communications Technology 
means, such as the Internet and open-source software 
communities, have been shown to permit the massive 
collaborative efforts that are needed.

Therefore, the underlying paradigm of the HBP – which 
so far is unique in brain research - is to harness a broad 
toolbox of the most advanced IT, including cloud-based 
collaboration and development platforms, with databases 
for metadata and provenance tracking, as well as data 
analytics and compute services, robotics, right up 
to leading-edge supercomputers and neuromorphic 
systems, to the challenge of decoding the human brain. 
This involves the development of advanced software 
supporting “Big Data”-dominated analytics and high-end 
simulation at all levels of brain organisation, starting from 
the acquisition of data in the lab (e.g., Zehl et al., 2016). 
The HBP aims to integrate all of these inputs and catalyze 
a community effort.

In this respect, the HBP is predestined to establish itself 
as the European Collaboration, sharing of data and tools, 
and exchanging ideas are central to the approach of the 
HBP. The HBP is open to researchers worldwide.

The Human Brain Project
Exhibition at the European Parliament 29 & 30.11.16

About the 
Human Brain Project

Decoding the human brain is one of the 
most exciting challenges in the 21st century. 
The Human Brain Project (HBP) is a 10-year 
multi-national European initiative for brain 
research, to advance neuroscience and medicine, 
and to create brain-inspired information 
technology. The HBP is funded by the 
European Commission Directorate General for 
Communications Networks, Content & Technology 
(DG CONNECT) in the framework of the EU’s 
Horizon2020 research funding programme and 
is one of the first two Future and Emerging 
Technologies (FET) Flagship projects. These were 
conceived to allow the European Union to support 
larger, longer-term research efforts, with a view 
to generating significant innovation, which would 
benefit citizens in Europe and further afield.

Taming the brain’s complexity requires the 
development of a cutting-edge ICT-based scientific 
research infrastructure. Its data and compute 
services enable researchers to deal with the most 
complex challenges of neuroscience, medicine, 
and brain-inspired information technology. This 
infrastructure offers cloud-based collaboration 
and six ICT Platforms with databases, workflow 
systems, petabyte storage and supercomputers. 
At the end of the first phase of the Project in 
early 2016, the HBP released initial versions of 
the ICT Platforms to the international science 
community, the Neuroinformatics Platform, the 
Brain Simulation Platform, the High Performance 
Analytics and Computing Platform, the Medical 
Informatics Platform, the Neuromorphic 
Computing Platform and the Neurorobotics 
Platform. These Platforms are being further 
developed in a co-design effort with neurosci-
entists, who are also the first adopters of their 
services.
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The HBP exhibition highlights the unique contributions 
HBP is making to brain research and how these 
contributions are benefiting European science, competi-
tiveness and society and positioning Europe promanently 
among the growing number of large-scale brain initiatives 
worldwide. The exhibition was created as part of HBP’s 
participation in the workshop Understanding the Human 
Brain – A New Era of Big Neuroscience, organised by 
the European Parliament’s Science Technology Options 
Assessment group (STOA) on 29 November 2016.

The exhibition consists of three distinct and interlinked 
display areas - Neuroscience and the Human Brain, 
Platforms and Infrastructure, Responsible Research and 
Innovation - joined together by a display about the HBP’s 
Collaboratory, a web portal and the entry point to six 
research platforms, the building blocks of HBP’s research 
infrastructure for brain sciences. Each display area 
contains a video monitor with interactive digital content 
and a selection of items representing some of the HBP’s 
key research findings, achievements and innovative new 
technologies.

Two large screens flank the exhibition on both sides. One 
screen presents the scientific questions HBP is addressing 
and the Project’s responses to these questions. The 
second screen displays an interactive map of the world 
with information on the HBP consortium of 116 partners 
in 19 European countries and international collaborations 
with research institutions in the USA, Canada and Japan.

About the Exhibition

The Human Brain Project
Exhibition at the European Parliament 29 & 30.11.16
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Exhibition Areas
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Neuroscience and the Human Brain

In this area of the exhibition visitors 
can view contemporary digital 
reconstructions of developed 
neurons based on original drawings 
by one of neuroscience’s pioneering 
investigators, Prof. Santiago Ramón y 
Cajal; see a microscope that is being 
used by HBP to create images using 
the polarised light imaging technique; 
and interact with small biomimetic  
autonomous companion robots that 
are using technologies to retrieve 
memories that are being developed 
as part of HBP.

Platforms and Infrastructure

This area of the exhibition introduces 
visitors to the research infrastructure 
for brain sciences being built by the 
HBP consortium. Visitors can view 
physical examples of neuromorphic 
micro chips and silicon wafers, 
learn about HBP’s federated ICT 
infrastructure, and use a 3D explorer 
to view how Alzheimer’s affects the 
brain. Visitors will also learn about 
the HBP Collaboratory, the point of 
entry to all six of the HBP Platforms 
- Neuroinformatics, Brain Simulation, 
Medical Informatics, Neuromorphic 
Computing, Neurorobotics, High 
Performance and Analytics 
Computing - through an interactive 
video.

Responsible Research and Innovation

This area of the exhibition showcases 
examples of innovative technologies 
developed as part of the HBP’s 
work, content collected through 
interactive discussions with students 
and citizens in Europe, and HBP’s 
progressive approach to ethics 
management. Visitors can meet 
Roboy, the first anthropomimetic 
robot available in the Neurorobotics 
Platform; leaf through an album with 
photos and quotes by students of 
HBP’s schools and read about what 
European citizens think about the 
HBP.  

Sub-Sections

Past Present Future

Brain Imaging

Innovative Applications

Sub-Sections

Medical Informatics

Visualized Architecture

Sub-Sections

Innovative Applications 

HBP Education Programme

Citizen Engagement and Ethics 
Management



Visitors to the exhibition can explore the Project in greater 

depth through the digital content accessible on the 

monitors in each display area.

This content includes video demonstrations of new tools 

and techniques, image galleries of simulated neurons, 

interactive websites, videos by the consortium explaining 

their work and much more. These interactive materials 

complement the physical content available in each area.

On the monitor at the centre of the exhibition, at the 

junction between all of the exhibition areas, visitors can 

learn about the HBP Collaboratory. The HBP Collaboratory 

is the main entry point to the HBP’s research infrastructure 

and it is also a collaborative virtual workspace.

If you would like to view any of the digital content contact the 
Human Brain Project at communications@humanbrainproject.eu
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02 03

NEUROSCIENCE AND THE  
HUMAN BRAIN

- Cajal Video and Drawings 

- Mouse Brain – Organisation Images 

- Brain Simulation Platform Video

- Compare and Contrast – A            

  Simulated Neuron 

- Reconstruction and Simulation of             

  Neocortical Microcircuitry

- Image Data to Rodent Brain Atlas 

- PLI Imaging 

PLATFORMS AND INFRASTRUCTURE

 
- Medical Informatics Collaboratory 

- Medical Informatics Platform Video 

- Medical Informatics Images 

- Building a Federated Research           

  Infrastructure (HPAC Platform)

- Assembly of the Jureca       

  Supercomputer 

- Neuromorphic Computing Images 

- Wafer Module Assembly 

- Wafer Module Overview 

- Wafer Zoomout  

Digital Content
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13 Moluptae pellecume?
13 Ommoluptas nectur?
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- Movie of Atomistic Simulations  
  of K Channels 

- Brain Simulation Images 

- Rat Brain Reference Images

- The Miro Project Video 

- Espina Video 

- Allen Mouse Brain Regions 
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02 03

RESPONSIBLE RESEARCH AND 
INNOVATION

- Ethics Citizen Meetings and other     
  Events

- Ethics Map 

- State of a Network 

- Recruitment

- Video Selfie Campaign 

- Education Programme Video

- Binary Associative Memory Video

- Roboy Video

COLLABORATORY

- Access the Collaboratory Tutorial  

  Video

- Neuroinformatics and Brain 

  Simulation Platforms

- HPAC and Medical Informatics      

  Platforms

- Neuromorphic and Neurorobotics 

  Platforms 
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Image. 2

Image. 3 Image 4

Image 7 Image 8

Image.1- Polarized Light Imaging , JUELICH. Image 2-Citizen Meeting Austria, Danish Board of Technology Foundation. Image 3- Prof. Santiago Ramón y Cajal, A Life Committed to Neuroscience, UPM. Image 4- States of a network video, JUELICH. Image 5- Medical Informatics Platform video, 
CHUV. Image 6-  The Miro Project, University of Sheffield. Image.7- Medical Informatics Platform, CHUV. Image 8- Neuroinformatics Platform, EPFL, . Image 9- Federated High Performance Computing Infrastructure, JUELICH.

Image 9

14 15

Selection of digital content

The Human Brain Project
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Image 10

An image showing a screenshot of the Facts and Figures application.

Facts and Figures 

The Facts and Figures application 
displays a wide array of information 
about the HBP consortium 
constituted of 116 Institutions across 
19 countries, the HBP’s Partnering 
Projects, and activities in third 
countries. Visitors will learn about 
the countries participating in the HBP, 
the consortium Member Institutions, 
the Principle Investigators from each 
Institution, and more.

The Facts and Figures application 
enables visitors to picture the size 
and scope of the Flagship Project.

Projection Screens

The Human Brain Project
Exhibition at the European Parliament 29 & 30.11.16

HBP Objectives 

On a second large screen visitors 
can view an interactive presentation 
featuring several of the grand 
scientific and social challenges 
HBP is addressing, and the Project’s 
responses.

For example, one of the challenges 
focusses on disparate brain data. 



Understanding the human brain is 
one of science’s greatest challenges. 
The HBP brings together neuro-
scientists, roboticists, clinicians, 
computing experts, theoreticians, 
and others in cross-disciplinary 
research. This collaborative effort is 
enabling significant progress towards 
a unified understanding of the human 
brain by exploring and generating 
detailed multi-level data, ranging 
from molecular levels to whole brain 
levels, across all brain regions. The 
data, concepts and tools provided by 
the neuroscientific research in the 
HBP underpin the HBP Platforms, the 
building blocks of HBP’s Research 
Insfrastructure for brain sciences.

 

Neuroscience and the  
Human Brain

Introduction
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Neuroscience and the Human Brain
Past, Present, Future

by Prof. Santiago Ramón y Cajal 
created by researchers of the HBP 
that visitors can view on the monitor 
(see Image 12) as well as Cajal’s 
original drawing, displayed on the 
adjacent table. In addition to these 
results, an international team led 
by researchers at HBP produced 
a draft digital reconstruction of 
the microcircuitry, i.e. the complex 
‘wiring’, of the rat neocortex, the 
part of the brain involved in sensory 
perception and motor commands. 
This is a significant accomplishment 
because it demonstrates that it is 
possible to make a successful digital 
approximation of brain tissue, and is 
an important first step towards digital 
reconstruction and simulation of the 
whole brain.

In 2014, the European Institute for 
Theoretical Neuroscience (EITN) was 
established in Paris as part of HBP’s 
activities in this field. The EITN has 
hosted more than fifty workshops 
and events since it’s opening.

Throughout the history of 
neuroscience, researchers have 
sought to develop new methods 
to analyse the diverse facets 
of the structure and function of 
the nervous system. In the past, 
these methods have included 
detailed hand drawings of 
individual neurons, such as the 
ones generated by the early 
neuroscientist Prof. Santiago 
Ramón y Cajal (1852-1934) while 
using a unique staining method 
developed by Camillo Golgi 
(1843-1926). 

Today, mathematical and 
computational models, providing 
a quantitative basis for describing 
what nervous systems do, have 
become part of the growing field of 
Theoretical Neuroscience, as well 
as 3D computer reconstructions 
and interactive “virtual” atlases 
of brain regions which use an 
array of advanced contemporary 
techniques. The HBP is building on 
this rich history and making use of 
diverse cutting edge technologies 
to understand the human brain. 
Working towards the future, the 
Project is supporting science to 
develop the first simulation of the 
whole human brain.

In this exhibition, we have 
selected examples of results 
produced by neuroscientists in 
the past and today, including a 3D 
reconstruction of a hand drawing 

INFOBOARD TABLE STAND 1
CAPTIONS

Caption 1: Art and Neuroscience 
(Image 11)

A donation made to the HBP’s library 
by Prof. Javier DeFelipe:

Cajal’s Butterflies of the Soul: Science 
and Art, Javier DeFelipe@2010 by 
Oxford University Press, Inc.

Paisajes Neuronales: Homenaje 
a Santiago Ramon y Cajal, Javier 
DeFelipe@2007 by Consejo Superior 
de Investigaciones Científicas, CSIC

El Jardin de la Neurologia: Sobre lo 
Bello, el Arte y el Cerebro, @2014 by 
Consejo Superior de Investigaciones 
Científicas, CSIC

Caption 2: Prof. Santiago Ramón y 
Cajal’s drawing (Image 12)

This image shows Cajal’s drawing 
of a Golgi stained preparation 
to illustrate the pyramidal (a) in 
the human cerebral cortex. a, 
“a”, “c”, “d” and “e”, indicate axon, 
collaterals, long basal dendrites 
and terminal [dendritic] tuft, 
respectively. This figure was 
reproduced in Textura del sistema 
nervioso del hombre y de los 
vertebrados (Cajal 1899-1904, 
figures p.689).

The Human Brain Project
Exhibition at the European Parliament 29 & 30.11.16

Caption 3: Virtual 3D reconstruction 
of Cajal’s drawing (Image 12)

When brain cells are studied in the 
laboratory they are often analysed 
after a small part of the brain tissue 
has been cut from the brain. While 
still providing a general structural 
understanding of the cellular 
organisation of the brain tissue, 
cuts also damage some cells in a 
rather dramatic way. Indeed, whether 
the cuts are coronal, sagittal or 
para-sagittal, they strip the third 
dimension component of some cells, 
which in some cases can reach the 
length or width of multiple milimetres, 
and leave the other two dimensions 
largely intact. These cut-induced 
“modified” cells are called “butterfly 
cells”.

In order to return these “butterfly 
cells” to a full three-dimensional 
realistic shape, called “full tree” 
shape, virtual tissue is regrown along 
the cut points of the cell based on 
population statistics.

The “full tree” cells are then placed 
in a volume in a position where this 
particular cell class is usually found 
in order to create “virtual tissue”. The 
latter can then be sliced, stained and 
experimented with in silico. Results 
can be compared to experiments 
performed on animal tissue.

Caption 4: Mathematical model 
(Image 12)

In Theoretical Neuroscience, 
mathematical models are used 
to describe a phenomenon in a 
simplified way, while remaining 
specific enough to understand the 
fundamental functioning of this 
phenomenon.

In image 12 there is an example 
of an algorithm, or in other words, 
a mathematical model indentified 
by scientists and use to modelize 
the phenomenon studied (from 
Recanatesi S et. al., Front Comput 
Neurosci 2015;9:149).
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Neuroscience and the Human Brain
Brain Imaging

Various imaging techniques can be 
used to analyse brain tissue. One 
technique used by researchers in the 
HBP is 3D Polarized Light Imaging 
(3D-PLI). This is a cutting-edge 
type of light microscopy capable of 
revealing the nerve fibre architecture 
of the brain without the brain tissue 
having to be stained beforehand. 
This is a significant improvement 
over traditional techniques such as 
microscopy, which depends heavily 
on the efficacy of the staining 
technique, and on the observer’s 
interpretation. Using 3D-PLI, the 
brain’s cellular architecture can be 
evaluated automatically.

HBP scientists have used 3D-PLI 
to derive fibre orientations from 
histological brain sections. These 
orientations have been used to create 
3D reconstructions and develop a 
new simulation framework “SimPLI”, 
helping the HBP make progress in 
simulating parts of the brain. PLI is 
complementary to other techniques 
currently employed in neuroscience 
projects around the world. Since it 
can be applied to both, the whole 
brain and on dissected parts of 
the brain. PLI is able to reconcile 
differences in information gathered 
using diverse techniques. 

 

The polarimeter exhibited represents 
the first generation of devices built 
for the manual scanning of large 
human brain sections (M. Axer, 
University of Jena, Germany, 2007). 

INFOBOARD Table stand 2
CAPTIONS

Caption 6: EspINA 3D-printed model 
of the synapse (Image 14)  

This 3D-printed model represents 
the axon of one neuron (purple) 
establishing a synapse with the 
dendritic spine of another neuron 
(turquoise).

A synapse allows an electric impulse 
to travel from one neuron to the 
other. The axon of a neuron carries 
an electric impulse that causes the 
release of chemical substances 
called neurotransmitters. The 
neurotransmitters are then captured 
by receptors located on the dendrites 
of the next neuron, where they induce 
the creation of a new electric impulse 
which will travel through the next 
neuron. Dendrites of a typical neuron 
of the cortex have little protrusions of 
the membrane called spines, where 
most of synapses are established, 
such as the ones depicted  in the 
3D-printed model.

Caption 5: PLI historical prototype 
(Image 13) 

The polarimeter exhibited represents 
the first generation of devices built 
for manual scanning of large-sized 
human brain sections (M. Axer, 
University of Jena, Germany, 2007). 
Todays polarimeters (M. Axer, INM-1, 
Research Centre Jülich, Germany) 
work in the same way, however, in an 
automated fashion. 

The Human Brain Project
Exhibition at the European Parliament 29 & 30.11.16

Image 13 Image 14



An image showing the Interactive Cytoarchitectonic Brain Atlas (InCytBrain).
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Neuroscience and the Human Brain
Brain Imaging - Interactive Brain Atlas in 
Immersive Virtual Environments

INTERACTIVE BRAIN ATLAS 
IN IMMERSIVE VIRTUAL 
ENVIRONMENTS

  
Understanding the human brain 
is one of the greatest challenges 
of the 21st century. Fore more 
than a century, neuroscientists 
have been developing and using 
diverse techniques to explore and 
understand the brain. High-resolution 
microscopic images of brain 
sections, a technique that makes 
individual nerve cells in the brain 
visible, are helping neuroscientists 
today to gain new insights into the 
structure of the brain. The nerve cells 
reveal very specific characteristics 
in their structure that can be traced 
to their task specialisation such as 
vision, hearing, or motion. Based on 
this cellular structure, it is possible to 
determine brain regions that inherit 
the same task lines. These regions 
can then be further distinguished 
into more specific subcategories. 
In this way, a complex hierarchical 
structure of areas in the brain can 
be defined. However, as every brain 
has a unique anatomy these findings 
cannot be directly transferred to 
other individuals. Therefore, the 
categorisation of brain areas by 
cell structure has been done for 
multiple subjects and the outcomes 
have been averaged resulting into a 
“cytoarchitectonic” brain atlas. 

Based on this data, the Interactive 
Cytoarchitectonic Brain Atlas 
(InCytBrain) application visualises the 
brain areas that are related to their 
individual functionality. The anatomy 
of an example brain is presented in 
grey values and the areas are added 
in different colours. Visitors can point 
to an area of the brain on the screen 
which will trigger the application to 
display the name and coordinates of 
the area. The application allows for 
browsing through the hierarchy of the 
areas and toggling their visibility at 
any level of this hierarchy. 

InCytBrain supports the 
understanding of the complexity of 
the brain in a comprehensive manner. 
While experienced neuroscientists 
are used to look at two-dimensional 
sections and are able to combine 
these mentally to a three-dimensional 
object, InCytBrain provides a three-di-
mensional representation that allows 
for an intuitive perception of spatial 
relationships even for unexperienced 
users. This impression is additionally 
enhanced by a stereoscopic 
projection which provides a realistic 
depth impression using the so-called 
ImFlip portable projection system. 
Furthermore, adjustable cutting 
planes enable the user to remove 
specific parts of the anatomy in order 
to gain better insight into internal 
areas and structures.

INFOBOARD VIRTUAL STAND
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Neuroscience and the Human Brain
Innovative Appplications

As a European Future Emerging 
Technology (FET) Flagship Project, 
one of the main objectives of the 
HBP is to develop, test and refine 
technologies in neuroscience, 
medicine and computing that could 
have industrial application and 
strengthen European science and 
the competitiveness of European 
industry. For example, in regards to 
Neuroscience, the tools provided 
by the Neurorobotics Platform 
are already allowing cognitive 
neuroscientists to create set-ups in 
which a brain model (a model of a 
specific circuit, region of the brain, 
a whole brain model) is coupled to 
a simulated robot (a virtual “tissue 
sample”, a “virtual animal”) which 
interacts with a virtual environment 
(a simulated experimental set-up).

This area of the exhibition presents 
examples of two applications that 
are being matured as part of HBP- 
software embedded in the MiRo robot 
and the EspINA software.

 The MiRo robot builds on decades 
of research and contains simulated 
parts of a human brain (the spinal 
cord, brainstem and forebrain). 
These simulated brain regions 
communicate with each other in a 
way that is similar to the biological 
brain, however, MiRo still lacks 
memory. Researchers in the Human 
Brain Project from the University of 
Sheffield are testing technologies 
they have developed to supply MiRo 
with a computerised version of a 
hippocampus, the part of the brain 
that is responsible for encoding 
and retrieving memory. With this, 
MiRo’s artificial brain will contain 
representations of anything he 
has ever learned, and that has ever 
happened to him. As such, MiRo is a 
platform for scientists from computer 
science, artificial intelligence and 
neuroscience to test theories on 
hippocampus and memory.

 

Understanding how and where 
connections are made between 
cells is a major driving force in 
neuroscience. HBP is contributing to 
this effort on multiple levels, one of 
which is the improvement of software 
to extract and analyse the location 
and shape of synapses. Development 
of EspINA predates the start of the 
HBP but the improvements added 
by HBP developers and the close 
interaction with HBP researchers 
gathering strategic data using 
EspINA, has allowed the software to 
advance significantly. 

INFOBOARD TABLE STAND 3
CAPTION

Caption 7: The MiRo roject (Image 
16) 

The MiRo robot contains simulated 
human brain regions which 
communicate with each other in a 
way that is similar to the biological 
brain: by inhibition, excitation and 
feedforward- feedback loops. This 
brain-like architecture allows MiRo to 
approach moving objects, without dif-
ferentiating between friend and foe. 
MiRo’s tactile perception system lets 
him appreciate a gentle stroke behind 
his ears, which he answers with 
happy squeaks and the appearance 
of a warm red ‘skin’ tone.

These little robots are crucially 
relevant to the Human Brain Project, 
as they allow us to see how basic 
brain models and simulations can 
work in a real environment. As 
simulations advance, this will allow 
more complex experiments to test 
important theories, such as, theories 
on hippocampus and memory. By 
supplying MiRo with a hippocampus 
(the brain region responsible for 
encoding and retrieving memory).

The Human Brain Project
Exhibition at the European Parliament 29 & 30.11.16
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The HBP is creating a Research 
Infrastructure for brain sciences and 
brain-inspired technologies. At the 
core of this are the six HBP Platforms 
- Neuroinformatics, Brain Simulation, 
Medical Informatics, Neuromorphic 
Computing, Neurorobotics, High 
Performance and Analytics 
Computing - initial versions of which 
have already been released for use by 
researchers. 

The Platforms consist of advanced 
hardware, software, databases and 
programming interfaces, developed 
in collaboration with the users. These 
will enable researchers worldwide 
to create models, run simulations, 
search data, perform powerful 
visualisations, and explore the latest 
in brain-inspired computing.

Platforms and Infrastructure

Introduction
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Platforms and Infrastructure
Medical Informatics

The Medical Informatics Platform 
(MIP) is one of the HBP’s six 
information and communication 
technology (ICT) Platforms. These 
Platforms are the building blocks of 
the Research Infrastructure for brain 
sciences and brain inspired computer 
technologies being developed as part 
of the HBP.

 

The MIP pursues the mining of 
medical data from hospitals; this is 
intended to support personalised 
medical applications as well as 
hypothesis generation for disease 
models. The Platform provides an 
interface through which clinicians, 
neuroscientists, epidemiologists, 
researchers but also health managers 
and even the general public can 
access and analyse hospital and 
other medical databases, which 
contain vast amounts of data about 
health and disease. An early version 

of the MIP was released to the 
scientific community in March 2016.

This area of the exhibition presents 
a 3D-printed model of a healthy brain 
and a brain with Alzheimer’s disease 
that has been created using imaging 
biomarkers collected as part of the 
HBP’s MIP. By comparing data from 
both healthy and affected brains, 
researchers can build maps of brain 
regions and atlasing tools that can 
be used to identify aspects of brain 
function relevant to neurological and 
neuropsychiatric disorders. For more 
information on the HBP’s MIP, visitors 
are invited to view a few videos on 
the monitor (see pages 10 and 11).

INFOBOARD TABLE STAND 1
CAPTIONS

Caption 8: 3D-printed model of sick 
brain and healthy brain (Image 17)

This is a 3D-printed model of the 
brain. On the right, a healthy control 
(HC) brain and on the left, a brain 
affected by the Alzheimer’s Disease 
(AD), coming from two individuals 
with the same age and gender. 
However, the atrophy caused by 
the disease is clearly visible: The 
AD brain is smaller and the sulci 
(depressions) have wider openings.

Caption 9: 3D viewer with an 
Alzheimer’s brain (Image 18) 

Imaging biomarkers play key roles 
in the MIP strategy for identifying 
the biological signature of brain 
diseases. Imaging can be used as a 
gateway for identifying underlying 
causes and mechanisms of brain 
diseases.

Neuroimaging is also a link between 
the Medical Informatics Platform and 
the other HBP Platforms.

Collecting human data on healthy 
controls is relevant for defining the 
baseline for patient data; examples 
include maps of brain regions and 
tools for atlasing. It provides genetic 
factors involved in the maintenance 
and inter-individual variability of 
structural, functional, and cognitive 
brain phenotypes using genome-wide 
imaging genomics approaches.

This should help to identify further 
aspects of brain function that may 
be relevant to neurological and 

The Human Brain Project
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neuropsychiatric disorders. Once the 
dataset is complete, it will contribute to 
providing a standardised parcellation 
of the human brain for the HBP. It will 
include providing volumetric brain 
features for data mining of patient’s 
data, thus enabling disease signatures 
to be described in terms of this same 
subdivision.

Image 17 Image 18
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Platforms and Infrastructure
Visualized architecture

The Neuromorphic Computing 
Platform (NMP) is one of the Human 
Brain Project’s six information and 
communication technology (ICT) 
platforms. These platforms are 
the building blocks of the research 
infrastructure for brain sciences and 
brain inspired computer technologies 
being developed as part of the 
Human Brain Project.

 

Neuromorphic computing and 
quantum computing are expected to 
be among the next new paradigms for 
computing. The HBP efforts and the 
TrueNorth system by IBM are the only 
initiatives worldwide to construct and 
operate a large-scale neuromorphic 
system with complete user support 
in software and training. These 
powerful neuromorphic systems 
have unparalleled capabilities to 
allow the study of key features 
of brain characteristics, such as 
learning, plasticity and development.
The Neuromorphic Computing 
Platform offers industry researchers 
and technology developers the 
possibility to experiment with and 
test applications based on state-of-
the-art Neuromorphic devices and 
systems. Compared to traditional 
HPC resources, the Neuromorphic 
systems potentially offer higher 
speed (real-time or accelerated) 
and lower energy consumption. The 
accelerated systems are particularly 
suited for investigations of plasticity 
and learning, enabling the simulation 
of hours or days of biological time in 
only a few seconds. The use of the 
Platform in educational institutions 

is also of special interest, as it can 
provide students with additional skills 
beyond traditional computing.

 

The NMP targets researchers 
in multiple fields, including 
computational neuroscience, 
machine learning and generic 
cognitive computing. The Platform 
is particularly useful in any area 
involving large volumes of data 
where causal relationships or spatio 
temporal structures need to be 
identified. This can include industry 
research such as telecommunica-
tions or finance, or the automotive or 
robotics industries.

 

Visitors to the exhibition will see 
a BrainScales Wafer Module, a 
stand-alone unit for neuromorphic 
computing, and Silicon Wafer and 
Micro chips comprising up to 200,000 
neurons and 43 million synapses, 
which are at the heart of the 
BrainScaleS System.

INFOBOARD TABLE STAND 1
CAPTION

Caption 10: BrainScales Wafer 
Module (Image 19)

The BrainScaleS Wafer Module 
represents a stand-alone unit for 
neuromorphic computing. In its core 
it contains the neuromorphic circuits, 
the neurons and synapses. Support 
electronics and printed circuit boards 
provide power supplies, thermal 
cooling, as well as input and output 
links.

The Human Brain Project
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Caption 11: Silicon Wafer and  
Micro chips (Image 20)

The heart of the BrainScaleS System 
is the silicon wafer comprising up 
to 200,000 neurons and 43 million 
synapses. The system uses analog 
circuits operating in continuous 
time to emulate neuron and synapse 
dynamics. Neuron and synapse 
model parameters can be individually 
set, and the neuronal network 
topology is configurable. On-wafer 
communication networks allows up 
to 10^12 events per second to be 
exchanged.

Image 19

Image 20



The HBP is committed to 
Responsible Research and 
Innovation, and to training the 
next generation of researchers. A 
dedicated Ethics Management team 
ensures that all work in the HBP is 
undertaken responsibly, conforms 
to the relevant European legislation, 
and benefits society. It does this by 
developing and disseminating best 
practices related to ethical issues 
around establishing a Research 
Infrastructure, especially around 
the innovative topics of simulation 
and the use of big data. Procedures 
are also in place for reporting 
any potential ethical issues in a 
timely manner, so that appropriate 
measures can be taken swiftly. 
The HBP Education Programme 
provides teaching events and training 
opportunities for all early-career 
scientists, and also offers free online 
teaching material. 

Responsible Research and 
Innovation 

Introduction
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Responsible Research  
and Innovation Innovative applications

As a European Future Emerging 
Technology (FET) Flagship Project, 
one of the main objectives of the 
HBP is to bridge the gap between 
fundamental research and 
innovation. The HBP’s Neurorobotics 
Platform is doing this by working 
with research groups in Europe and 
European industry on an ambitious 
and innovative initiative to test and 
validate brain models developed in 
HBP through closed loop action-
perception experiments using robots 
built in collaboration with European 
industry.

One of the goals of the Neurorobotics 
Platform is to translate virtual robots 
and brain-derived controllers to 
physical prototypes contributing 
to future robotics research. To this 
end, results from brain research 
and neurorobotics are transferred 
to future modular robots and 
state-of-the-art embedded systems. 
In particular, the HBP investigates 
closed-loop models using 
neuromorphic hardware and physical 
robotics hardware to develop 
embedded neurorobotics systems. 
For the physical robots, there will be 
a strong focus on innovative soft- 
and muscle-tendon driven robots 

that are more suitable for human 
environments, like “Roboy“. 

Roboy acts as an ambassador 
for safe, easily accessible and 
open-source, human-inspired 
robotics. He is a very well-known 
robot and regularly represents the 
HBP and open robotics initiatives, 
such as the MyoRobotics hardware, 
at his many public appearances. 
Within the HBP, Roboy is the first 
anthropomimetic robot available in 
the Neurorobotics Platform. Working 
with Roboy will enable researchers 
to develop neuro-inspired algorithms 
independently within the Platform 
on an existing bio-inspired robot and 
potentially validate them on the real 
robot afterwards. 

 

Visitors at the exhibition can interact 
with Roboy, the ambassador for 
Neurorobotics and first anthropomi-
metic robot to join the Neurorobotics 
Platform team.   

INFOBOARD TABLE STAND 1
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Caption 12: Roboy the robot (Image 
21) 

The HBP’s Neurorobotics team 
is partnering with the Roboy, a 
humanoid robot built by research 
groups and European industry to 
mimic the human body’s skeletal 
and muscular structure and function, 
in order to verify brain models 
and control principles in the form 
of algorithms developed in the 
Human Brain Project. The human 
brain evolves in the most intimate 
relationship with the human body and 
the environment around it - inevitably 
the brain cannot be fully understood 
without the body.

Roboy provides a modular toolkit 
that enables real-world experiments 
by bringing together both the brain 

model (the control system of the 
robot) and the physical body (the real 
robot). Roboy’s structure is based 
on the hundreds of muscles and 
bones developed over the course of 
human evolution. State-of-the-art 
rapid prototyping methods of 
Roboy’s musculoskeletal hardware 
allow the robot to be adapted to 
research questions coming from 
the Neurorobotics Platform’s users. 
One such example is to imitate 
the influence of biological effects 
on neural control, such as growth 
and degradation. Integration with 
neuromorphic electronics such 
as SpiNNaker enables real-time 
closed-loop experiments to verify 
new algorithms, that can be tested 
in simulation on the Neurorobotics 
Platform.

The Human Brain Project
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Responsible Research  
and Innovation HBP Education Programme

The HBP Education Programme 
is a multi-disciplinary teaching 
programme for young researchers 
in the fields of neuroscience, ICT, 
and medicine. The programme 
is fostering a new generation of 
specialists able to exploit the 
convergence between these fields 
and bring new capabilities to the 
European industry and academia. 
The Education Programme organises 
events for non-specialist and 
advanced educational events that 
serve as a platform for scientific 
exchange among participants from 
within as well as from outside the 
Human Brain Project.

 

The curriculum is designed and 
delivered by Europe’s leading 
scientists and engineers in 
computing, medicine and 
neuroscience through online courses 
and intensive week-long schools. 
Starting in 2017, an annual HBP 
Student Conference will be organised 
for young researchers from the fields 
of neuroscience, brain medicine and 
computer science. The conference 
will provide an opportunity for 
extensive scientific discussions 
among peers and faculty, and also a 
fertile soil for new, innovative ideas.

 Visitors to the HBP exhibition can 
leaf through an album of photos 
and quotes from students, who have 
participated in the HBP Education 
Programme, and watch a selection 
of short videos from the Education 
Programme schools (see page 12).
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Caption 13: Photo album with 
images and quotes - HBP Education 
programme (Image 22)

This album presents some of 
the Human Brain Project’s most 
promising early-career scientists and 
their views on the Project.

The HBP Education Programme 
is a multi-disciplinary teaching 
programme for young researchers 
working in and between the fields of 
neuroscience, ICT and medicine.

The Human Brain Project
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Responsible Research  
and Innovation Citizen Engagement  
and Ethics Management

Responsible Research and Innovation 
(RRI) is a key consideration 
throughout the HBP.  HBP’s Ethics 
and Society group is composed of 
European universities and institutes 
expert in this field and carries out 
RRI activities such as foresight 
research, philosophical reflection 
and conceptual refinement, public 
and stakeholder engagement, and 
researcher awareness and action. 
Their work ensures that the HBP’s 
research is undertaken responsibly 
in accordance with European 
legislation, considers the opinions 
and concerns of European citizens, 
and benefits society.

 

In the “new era of big neuroscience” 
citizen engagement and ethics 
management may be even more 
important than ever. All of the 
international brain projects (Europe’s 
Human Brain Project, the US BRAIN 
Initiative, Japan’s BRAIN/MIND, for 
example) raise important ethical 
and social questions on issues, 
such as data protection and ‘dual 
use’ (the use of civilian research 
for military applications) that must 
be considered if society is to reap 
the benefits of this research and at 
the same time identify and mitigate 
possible risks. These issues are 
addressed differently in each of the 
international brain projects.

 The HBP recognised the importance 
of practical ethics activities and 
citizen engagement from the 
beginning.  For example, HBP has 
integrated Ethics and Society into 
its research core, with a budget of 
approximately 4.5% of the HBP’s total 
funding. In addition to its work on 
neuroethics and philosophy, the team 
also undertakes foresight analyses 
leading to scenarios that illustrate 
the implications of HBP research, 
including potential industrial, 
economic and social con sequences. 
These have resulted in the production 
of three influential reports on future 
medicine, future neuroscience and 
future computing and robotics. 
The Ethics and Society group also 
studies public perception and 
engages with diverse stakeholders 
through webinars, workshops and 
conferences. Furthermore, the team 
has developed a research-based 
ethics management system.

 

Visitors to the HBP exhibition can 
learn about the work of the Ethics 
and Society group through the 
opinions and suggestions European 
citizens have communicated to the 
HBP in citizen engagement meetings. 
The information is displayed on 
tables and is illustrated through the 
HBP ethics map on the monitor.
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Caption 14: Data gathered at HBP 
citizen meetings (Image 23)

Scientific progress hinges on 
scientists having access to 
high-quality data. Data, especially 
when its collected from humans, 
raises important ethical questions 
regarding privacy, confidentiality, and 
informed consent. Public opinion and 
attitude towards the use of their data 
is therefore of vital significance for 
science. The HBP recognises this, 
and has included citizen engagement 
workshops in the Project’s research 
plan in order to incorporate public 
opinion on the use of person-data. 

The Human Brain Project
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THE COLLABORATORY:  
A VIRTUAL LAB BENCH

The HBP Collaboratory is the point of 
entry of the HBP Platforms, allowing 
access to the Platform tools and 
functionalities. It is a collaborative 
workspace where researchers can 
share data, experiments and scientific 
models, or view and use models and 
experiments designed by others. The 
Collaboratory allows researchers 
to create and customise their own 
projects, and to invite others to 
participate. The Collaboratory is 
key in enabling open cooperation 
and collaboration between different 
international research groups.

INFOBOARD MONITOR Slides content (Image 24):

- The Collaboratory: a virtual lab 
bench

- Access the Collaboratory Tutorial 
video

- Neuroinformatics and Brain 
Simulation Platforms

- HPAC and Medical Informatics 
Platforms

- Neuromorphic and Neurorobotics 
Platforms

The Human Brain Project
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TECHNICAL SHEET  
THE SETUP OVERVIEW 

The 3 exhibition areas are each 
marked by a round carpet with a 4 
meter diameter.The carpet colour 
differs for each area. The monitor 
displaying the Collaboratory interface 
is placed in the middle of all three 
carpets..

CARPETS
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Each infoboard stand has a height of 
120cm. The display board dimension 
is 40 x 30 cm.

INFOBOARDS

The table stand has a height of 110 cm 
with a tabletop that is 60 x 60 cm.

The caption frames are 20 x 15 cm.

TABLE STAND 

CAPTION FRAMES 

The monitors are 46’’ and mounted 
onto a floor stand at 195  cm high.

MONITORS

The projection screens are the 
backdrop of the Exhibition.

Dimensions approx 500 x 300 cm.

PROJECTION SCREENS

EXHIBITION SPACE
Minimun exhibition dimensions are 
700 x 1300 cm.
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195

AREAS

INTRODUCTION PANELS Each area has a large panel (250 x 
150 cm) printed with the exhibition 
branding and an introductory text for 
that area.

120



  

Learn more at 
https://www.humanbrainproject.eu/hpac

@HumanBrainProj

/HumanBrainProj

/TheHumanBrainProject


