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Abstract- Blue Brain is the first virtual brain it means machine that can be act as a human brain. Today scientists are in 
research to create an artificial brain that can think, respond, take decision, and keep anything in memory. The main aim is to 
upload human brain into machine. So that man can think, take decision without any effort. After the death of the body, the 
virtual brain will act as the man. So, even after the death of a person we will not lose the knowledge, intelligence, 
personalities, feelings and memories of that man that can be used for the development of the human society. This paper 
consists of the information on Blue Brain, concepts of Blue Brain, its requirements, advantages and disadvantage, explains 
the concept and functioning model of blue brain and many more. 
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I. INTRODUCTION 
 
Human brain, the most valuable creation of God.The 
man is called intelligent because of the brain. But we 
loss the knowledge of a brain when the body is 
destroyed after the death .The Blue Brain System is 
an attempt to reverse engineer the human brain and 
recreate it at the cellular level inside a computer 
simulation. The project was founded in May 2005 by 
Henry Markram at the EPFL in Lausanne, 
Switzerland. Goals of the project are to gain a 
complete understanding of the brain and to enable 
better and faster development of brain disease 
treatments. The research involves studying slices of 
living brain tissue using microscopes and patch clamp 
electrodes. Data is collected about all the many 
different neuron types. This data is used to build 
biologically realistic models of neurons and networks 
of neurons in the cerebral cortex. The simulations are 
carried out on a Blue Gene supercomputer built by 
IBM, hence the name "Blue Brain". The simulation 
software is based on Michael Hines's NEURON, 
together with other custom-built components. As of 
August2012 the largest simulations are of micro 
circuits containing around 100 cortical columns such 
simulations involve approximately 1 million neurons 
and 1 billion synapses. This is about the same scale as 
that of a honey bee brain. It is hoped that a rat brain 
neocortical simulation (~21 million neurons) will be 
achieved by the end of 2014. A full human brain 
simulation (86 billion neurons) should be possible by 
2023 provided sufficient funding is received. 
 
1.1 Need of virtual brain 
Today we are developed because of our intelligence. 
Intelligence is the inborn quality that cannot be 
created .Some people have this quality, so that they 
can think up to such an extent where other cannot 
reach. Human society is always in need of such 
intelligence and such an intelligent brain to have 
with. But the intelligence is lost along with the body 
after the death. The virtual brain is a solution to it. 
The brain and intelligence will be alive even after the  

 
death. We often face difficulties in remembering 
things such as people names, their birthdays, and the 
spellings of words, proper grammar, important dates, 
history facts, and etcetera. In the busy life everyone 
wants to be relaxed. Can‟t we use any machine to 
assist for all these? Virtual brain may be a better 
solution for it. What will happen if we upload 
ourselves into computer, we were simply aware of a 
computer, or maybe, what will happen if we lived in a 
computer as a program? 
 
II. BLUE BRAIN 
 
Blue Brain is the name of the world's first virtual 
brain. A Virtual machine is one that can function as, a 
very appropriate application of an Artificial 
Intelligence human brain. Reverse engineering is a 
foremost concept of implementing the human brain 
and recreate it at the cellular level inside a complete 
simulation. The four major motivations behind the 
Blue Brain Technology are treatment of brain 
disfunctioning, scientific curiosity about 
consciousness and human mind, a bottom up 
approach towards building thinking machine and 
databases of all neuro scientific research results and 
related past stories. There are three main steps to 
build the virtual brain are data acquisition, simulation 
and visualization of results. The mission is 
undertaking the Blue Brain technology is to gather all 
existing knowledge of the brain, raise the global 
research efficiency of reverse engineering and to 
build a complete theoretical framework. The Super 
computer used in this is Blue Gene as of the current 
information revealed 

 
Fig.1. Blue Brain 
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III. STEPS TO BUILDING A BLUE BRAIN 
 
Building of blue brain typically consists of following 
operations. 

1. Data Collection. 
2. Data Simulation. 
3. Visualization 

 
3.1. Data Collection 
It involves collecting brain portions, taking them 
under a microscope, and gauging the shape and 
electrical behavior of neurons individually. This 
method of studying and cataloguing neurons is very 
familiar and worldwide. The neurons are captured by 
their shape, electrical and physiological activity, site 
within the cerebral cortex, and their population 
density. These observations are translated into precise 
algorithms which describe the process, function, and 
positioning methods of neurons. Then, the algorithms 
are used to generate biologically-real looking virtual 
neurons ready for simulation. 
 

 
Fig. 2.Patch Clamp 

 
3.2. Data Simulation 
It concerns with two major aspects: 
a. Simulation speed 
b. Simulation workflow 
 
Simulation speed 
Simulations of one cortical column (more than 10,100 
neurons) run about two hundred times slower than 
real time. It takes about five minutes to complete one 
second of stimulated time. The simulations display 
unevenly line scaling. Presently the major seek is 
biological soundness rather than presentation. After 
understanding biologically significant factors for a 
given effect it might be feasible to crop constituents 
that don't subsidize in order to advance performance. 
 
Simulation workflow 
Making virtual cells using the algorithms, written to 
define and describe real neurons, is the major seek of 
this step. Algorithms and constraints are adapted 
according to the age, species, and disease stage of the 
animal being simulated. Each one of the protein is 
simulated. 
Note: there are hundreds of millions of proteins in 
one cell. 

a. First a network skeleton is built from all the 
different kinds of synthesized neurons. 

b. After this, the cells are joined according to the 
experimentally found rules. 

c. Finally the neurons are functionalized and the 
simulation brought to life. 

The blueprints of emerging behavior are watched 
with visualization software. 
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3.3 Visualization of results 
RT Neuron 
RT Neuron is the main application that Blue Brain 
Project uses for visualization of neural simulations. 
The BBP team developed this software internally. It 
is coded using C++ and OpenGL. RT Neuron is an 
ad-hoc software written specifically for neural 
simulations, i.e. it can‟t generalized to other kinds of 
simulation. RT Neuron takes the output from 
Hodgkin-Huxley simulations as input in NEURON 
and delivers them in 3D. This allows the 
programmers and researchers to view as activation 
potentials propagate through or between neurons. The 
animations can be paused, stopped, started and 
zoomed, hence allowing the researchers to interact 
with the model. The visualizations are multi-scale 
(they can render individual neurons or a whole 
cortical column). 
 
BBP-SDK 
The Blue Brain Project - Software Development Kit, 
a set of Application Programming Interfaces allows 
the researchers to use and audit prototypes and 
simulations. The Blue Brain Project-SDK is a C++ 
library wrapped in Java and Python. The primary 
software used by this for neural simulations is 
NEURON. Michael Hines of Yale University and 
John Moore at Duke University developed this in the 
starting of the 1990s. It uses C, C++, and 
FORTRAN.It is freely available open source 
software. 
 

 
Fig. 3. Visualization of neuron 

 
IV. REQUIREMENT OF HARDWARE AND 
SOFTWARE 
 
 A Super computer 
 Memory with a very large storing capacity 
 Processor with a very high processing power. 
 A very wide network. 
 A program to convert the electric impulses from 

the brain to input signal, which is to be received 
by the computer and vice versa. 

 Very powerful Nanobots. 

 
Fig. 4. Supercomputer JuQUEEN 

 
V. ADVANTAGES AND DISADVANTAGES 
 
Advantages of Blue Brain 

1. Blue brain is an approach to store and utilize 
human intelligence and information present in 
the mind even after human demise. 

2. It is an important move towards self-decision 
making by the computer or machine that holds 
a Blue brain. 

3. Business analysis, attending conferences, 
reporting, etc. are very significant functions 
that an intelligent machine can do consistently. 

4. It can be used as an interface between human 
and animal minds. The BBP has become 
successful in rat and some other animals which 
is a sign of success. 

5. It a good remedy towards human disability like 
a deaf can get the information via direct nerve 
stimulation. 

 
Disadvantages of Blue Brain 

1. It increases the risk of human dependency on 
Blue Brain every time. 

2. Once a Blue Brain related to a particular 
person‟s neural schema is hacked, the brain 
could be used against the very person. 

3. Since it an approach to make machines 
intelligent and thoughtful it increases the risk 
of machines conducting war against human 
(like we have been watching in the movies like 
Terminator, Universal soldier, etc.) 

 
VI. APPLICATIONS 
 

1. Gathering and Testing 100 Years of Data 
2. Cracking the Neural Code 
3. Understanding Neocortical Information 

Processing 
4. A Novel Tool for Drug Discovery for Brain 

Disorders 
5. A Global Facility 
6. A Foundation for Whole Brain Simulations 
7. A Foundation for Molecular Modeling of 

Brain Function 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,        Volume-3, Issue-12, Dec.-2015 

Review On Blue Brain: An Artifical Brain 
 

57 

VII. FUNDING 
 
The project was funded chiefly by EPFL, to which 
Swiss government donates in turn. EPFL and ETH 
are the only two federally-funded universities in 
Switzerland. This project has also been funded by 
other organizations like EU research grants and other 
entities, and individuals. In the March of 2012 the 
ETH Board requested an amount of CHF 85 million 
(€70 m) from the Swiss government to fund the Blue 
Brain Project during 2013 to 2016. IBM actually isn‟t 
funding the project, but they gave their 
supercomputer named Blue Gene to Ecole 
Polytechnique Federele De Lausanne at a minimal 
cost. IBM was actually interested in evaluating and 
examining the super computer on different fields and 
BBP was one of them. 
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