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Could you outline the overarching vision of the Human 
Brain Project (HBP)? 

At HBP we perceive the human brain as an exemplar 
of how organic matter is organised, is structured and 
functions. The team, a group of neuroscientists, doctors 
and supercomputer experts, sees the study of the human 
brain as important for both society and individuals, 
particularly because of the increasing problems associated 
with psychiatric conditions and diseases of old age. 

The Project is especially unique because the chosen 
methodology making use of advanced computer simulation 
and modelling has only recently become possible with 
the increasing calculating power of supercomputer 
technology – currently roughly 1016 calculations per second! 
This ability has revolutionised many areas of science, 
technology, meteorology and even e-commerce, where the 
data needed to understand a highly complicated object 
or concept, like the human brain, can be processed and 
analysed in many new ways. 

For a long time, scientists have used mathematical 
modelling in their work. They try to conceive problems, 
often called hypotheses, and take data through 
mathematically derived models to determine if their 
hypotheses are theoretically feasible. As meteorologists 
collect massive amounts of data from around the world 
and use supercomputers to look for patterns that are 
predictive of what’s going to happen – a technique called 
‘big data mining’ – we decided to propose studying the 
human brain in a similar way. Our methodology is based 

on the belief that these modern techniques provide a 
completely new way to study the biology and structural 
function of the brain. 

Why did you choose to join HBP? What does your role 
currently entail?

I came from University College London (UCL), UK, having 
previously set up a brain imaging department at the UCL 
Institute of Neurology where I was Director for some time. 
I was just coming up to retirement from medical practice 
and university posts but wanted to contribute in a major 
way; working on HBP seemed like an interesting route to 
achieving this. I came to the Central University Hospital of 
the Canton de Vaud, Switzerland, to set up a department 
for clinical neuroscience, which has a large collection 
of computerised notes, results and brain images – an 
informatics goldmine. We created a centre that focused 
on clinical research, particularly into the degenerative 
diseases of old age. Initially, I was involved in grant writing 
and building interest and engagement with HBP and 
am now working on the implementation of The Medical 
Informatics Platform. I will be a professor at the Swiss 
Federal Institute of Technology in Lausanne during my 
retirement for as long as they need me.  

My involvement in the Project felt like a natural 
progression of my scientific interests and career, piqued 
by a gradual disenchantment with the limited progress 
that is being made with the standard methods of clinical 
medicine. I could see we were getting nowhere finding 
treatments for and understanding conditions like 

The Human Brain Project is a world-leading example of how the convergence of 

computer science and biology can make the goal of understanding the human 

brain a scientific reality. Using world-class ICT platforms, this European project 

has the potential to achieve profound insights into what characterises a human, 

develop new treatments for brain disease and revolutionise existing computing 

technologies. Here, Dr Richard Frackowiak, co-Director of HBP and co-Leader 

of The Medical Informatics Platform, talks to International Innovation about the 

particularly novel aspects of this innovative collaboration
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behaviour but we have very little knowledge about what its 
biological basis is – what brain areas are involved and how 
they interact with each other. 

Fortunately, these sorts of questions are becoming easier 
to answer. As each functional level is understood, it can 
be operationalised in different sets of equations that 
will constrain how the next level of complexity can be 
organised. As such, new hypotheses are constrained from 
what’s happened in the level below, which in turn leads 
to fewer possibilities of how the next level – the level that 
thinks, loves or dreams – can be organised. 

We have lots of facts and many fantastic methods for 
measuring individual variables, but there is no theory, 
blueprint or holistic comprehension of how variables on 
different functional levels affect one another. Take genes, 
for example: when the Human Genome Project (HGP) 
was completed, people had the simplistic idea that it 
would be possible to identify specific genes responsible 
for particular conditions or risk factors. One of HGP’s 
greatest achievements has been to show that one mutation 
in a single gene such as Huntington’s, leads to five or 
six different types of syndrome with cognitive as well as 
physical abnormalities. From the opposite perspective, it is 
also revealing to study conditions such as spino-cerebellar 
degenerations, which seem clinically homogenous, 
but can arise from the expression of one of up to 25 
different mutations. 

This clearly shows there is no simple cause and effect-type 
set of rules that, when discovered, will mean finding new 
drugs and treatments for genetically determined diseases. 
I prefer to think of what we’re trying to do as developing a 
blueprint. It will take decades to work out properly, but in 
the first 10 years we hope to be able to produce at least a 
reasonable sketch. 

Could you highlight the potential impact of HBP research 
with regards to its translation into clinical use?

The translation into treatments is going to depend 
on how useful ‘disease signatures’ are – a term that 
combines symptoms and signs with patterns of biological 
and physiological abnormalities that characterise 
homogeneous groups of patients. It will also depend on a 
reasonably accurate, though not necessarily very precise, 
interscale model of what the normal brain should be like. 
Once a treatment target is defined in a set of patients of a 
particular type, it should be possible to alter the healthy 
brain model by changing some equations to replicate 
the lesion under investigation. The scientist could then 
observe the lesion, as it propagates through the model, to 
determine if its progression is similar to what is observed 
in the patient. Similarly, drug treatments could be 
introduced to the model to predict what action they would 
have, both on the lesion and negative impacts in the form 
of side effects. 

How will collaboration with other research initiatives 
enable enhanced contribution to the Flagship 
Strategic Objectives?

There are many big European infrastructures, particularly 
in relation to big data. We collaborate with lots of 
industrial research projects, as well as companies like 

Alzheimer’s disease, into which drug companies have put 
billions of dollars of investment over the last five years 
with little to show for it. I don’t want to demarcate what’s 
happened in the past – it’s made what we’re doing today 
possible – but it’s more comfortable to continue doing 
research using methodologies that you know well, were 
taught and will be sure to offer some sort of result. It’s 
important to have a vision that is beyond the familiar, and 
that’s what HBP is trying to achieve. 

What are the benefits of such intrinsic collaboration 
between biologists and computer scientists?

By virtue of the interdisciplinary nature of this project, 
many computer scientists are assisting us with the 
supercomputing technology, but they also have a vested 
interest. We have created a virtuous circle because 
existing computers are reaching limits due to their energy 
requirements, so computer scientists are looking for new 
types of technology that are not the traditional binary 
‘on-off’ type machines, but computers with novel chips 
and architectures. They are interested in working within 
brain research because they think they can find inspiration 
there. The link between the three areas: neuroscience, 
the medicine of disease in the brain, and the computer 
scientists and informaticians is very integrated and 
collaborative. This leads to the generation of fantastic 
novel ideas and is proving to be an extremely fruitful 
cauldron for looking at problems in completely new ways 
and making disruptive advances.

Additionally, by combining large scientific disciplines and 
complex high-tech methods that haven’t traditionally 
come together, as well as ambitions of wealth and job 
creation, HBP aims to bring benefit to society through 
innovation. One of our goals is to create novel technologies 
such as software that would allow us to integrate all 
the information about disease that sits on hospital 
databases. It’s a massive source of potential wealth – 
not just monetary, but in terms of understanding the 
health of populations. These data are entirely unused at 
the moment, for various reasons including privacy and 
protection against corruption. All of those issues are 
technically addressable and solvable. 

Why is a multi-level approach to understanding brain 
function so important?

We think that if you can understand the organisation and 
functional power of the brain as an integrated organ, 
it will be far more efficient to find appropriate clinical 
trial candidates, and develop and assess new drugs. 
Do we really need massive drug trials, or can they be 
carried out on smaller groups of much more accurately 
defined patients? 

In order to do this work we need to comprehend all 
functional levels, from genes to behaviour. This means 
understanding how different components of the brain 
are mechanically put together. Over the past 50 years, 
scientists have made significant progress by figuring 
out the scale of individual molecules, the base pairs and 
specific proteins, as well as providing insight into the 
intermediate stage, such as the chromosomal material. 
From there, however, knowledge becomes very sparse. 
At the other end of the scale, we know a lot about human 
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T H E  H U M A N  B R A I N 

P R O J E C T  E D U C A T I O N

P R O G R A M M E

Offering various transdisciplinary educational opportunities, the Human 
Brain Project (HBP)’s Education Programme includes workshops and an 
annual school 

O B J E C T I V E S

• To teach HBP sciences for non-specialists to HBP researchers

• To teach complementary topics to HBP researchers

• To make HBP education available outside the Project

C U R R I C U L U M 

• ICT for non-specialists

• Brain medicine for non-specialists

• Neuroscience for non-specialists

• Research ethics and societal impact

• Intellectual property rights, translation and exploitation of research

T A R G E T  G R O U P S 

The educational programme is aimed at postgraduate students who are 
either directly employed and paid by HBP, work under a HBP principal 
investigator but aren’t directly funded by the Project, or work outside 
HBP but within a discipline that is represented by the HBP Consortium

www.humanbrainproject.eu
@HumanBrainProject

IBM, although we are only a year and a half into the 
work so it is a bit premature to say how far each of 
these collaborations will go. We’re hoping to be able 
to establish spin-off companies, and there are one 
or two potential candidates, particularly in relation to 
some of the informatics of the project that are already 
becoming identifiable. Some examples represent 
extremely innovative and novel ways of doing research, 
which may have a major impact on the future of data-
based computing. The ambition of the Project is to be 
noncompetitive, collaborative and interactive. 

HBP is promoting a new way of doing science; for a long 
time it had been carried out by highly competitive small 
groups, even within the same institution. As the health 
problems that we are trying to solve become more and 
more complex, a competitive approach is not necessarily 
the most effective strategy for making substantial 
progress. Scientists working on HBP are open to all kinds 
of interaction with people who could provide information, 
knowledge and data, which could be used to promote the 
whole Project. As an example, a drug company has given 
us a lot of data from the placebo arm of a failed clinical 
trial. Although the trial was informative, the results are of 
little use to the pharmaceutical company. For the Project, 
however, the data can be used to inform our models of 
‘normal’ brain function. 

What have been some of the most exciting 
accomplishments to date?

Firstly, some of the major papers that we’re editing at 
the moment, particularly on the neuroscience side, for 
modelling the cerebral cortex with greater precision, are 
groundbreaking. Another example is our work showing 
that complex algorithms are capable of building brains. 
From a medical informatics perspective we have started 
preliminary studies in the dementia field that have been 
able to describe groups of subjects who either have or 
don’t have the disease, but have disease signatures 
similar to those that characterise Alzheimer’s. In the 
future, when we have effective treatments, these people 
might be able to request treatment before the disease 
manifests. Furthermore, we have developed a whole 
medical informatics infrastructure platform that allows 
us to integrate databases without moving or copying 
data out of hospitals to help protect patients’ privacy. 
On the computing side, chips are now being industrially 
produced that are based on statistical not digital-binary 
logic. They are improving performance in terms of energy 
consumption for tasks such as face recognition and 
so on. 

While there have already been many advances, it is 
important to remember that the first three years are 
essentially about producing six prototype platforms 
that have the potential to open up to the whole of the 
neuroscience and medical communities for carrying out 
the subsequent research. Because the methodology in 
our field is quite new, at least in its broad applications, it 
is expected that there will be a substantial period of time 
establishing the initial infrastructure. 
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