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Abstract 
Blue brain is the name of the world’s first virtual brain. That means a machine can function as human brain. Today scientists are in 
research to create an artificial brain that can think, response, take decision, and keep anything in memory. Today, there are only very 
few brain disorders whose causes are fully understood and very few drugs whose mechanism of action is known or that offer more 
than symptomatic relief. The Blue brain project will offer new opportunities for clinicians and for researchers. Groups working in 
the project have already collected and analyzed very large volumes of imaging data from hospitals, and have used informatics based 
analysis to achieve highly effective early diagnosis of brain disease. The Blue brain project will develop this work, which we expect 
to yield clinically useful results in the relatively short term. In a medium-term perspective, the Blue brain project simulation platform 
will make it possible to explore hypotheses of causation for brain diseases, and begin simulating the effects of drug candidates. 
Simulation-based prototypes will enormously facilitate the development of neuroprosthetic devices. These new possibilities will 
shorten design cycles, lower costs and improve prospects for the development of effective treatments. To allow effective drug 
simulation, the project will make an important effort to explore and simulate molecular level mechanisms. 
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Introduction 
The human brain is a massively complex information 
processing system with a hierarchy of different yet tightly 
integrated levels of organization: from genes, proteins, 
synapses and cells to microcircuits, brain regions, and the 
whole brain. Today, we know a lot about the individual levels. 
What we do not have is a causal understanding of the way 
events at the lowest level in the hierarchy cascade through the 
different levels to produce human cognition and behavior. If 
we could understand the brain we could prevent or cure brain 
diseases such as autism, depression and Alzheimer’s; we could 
also produce new computing technologies that share the brain’s 
ability to operate reliably on very little power, and its ability to 
learn. Medical research has identified over five hundred brain 
diseases, ranging from migraine and addiction to depression 
and Alzheimer’s.  
Today, these diseases are usually diagnosed in terms of 
symptoms and syndromes, an approach that makes it very 
difficult to produce correct diagnoses, or even to select patients 
for clinical trials. To prevent and cure brain disease [1-5].  
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. “BLUE BRAIN”-The name of the world’s first virtual 
brain. That means a machine that can function as human brain. 
Within 30 years, we will be able to scan ourselves into the 
computers. 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. Scientists think that blue brain could also 
help to cure the Parkinson's disease [6-8]. The brain circuitry is 
in a complex state of flux, the brain rewiring itself every 
moment of its existence. If the scientists can crack open the 
secret  of  how and why the brain does it, the knowledge could  

lead to new breed of brain does it, the supercomputers. 
 
The Brain 
The brain is populated with billions of neurons, each connected 
to thousands of its neighbors by dendrites and axons, a kind of 
biological "wiring". The brain processes information by 
sending electrical signals from neuron to neuron along these 
wires. In the cortex, neurons are organized into basic functional 
units, cylindrical volumes 0.5 mm wide by 2 mm high, each 
containing about 10,000 neurons that are connected in an 
intricate but consistent way. These units operate much like 
microcircuits in a computer [9-10]. The cerebral cortex, the 
convoluted "grey matter" that makes up 80% of the human 
brain, is responsible for our ability to remember, think, reflect, 
empathize, communicate, adapt to new situations and plan for 
the future. 
 
Virtual brain 
Virtual brain is an artificial brain, which does not actually the 
natural brain, but can act as the brain. It can think like brain, 
take decisions based on the past experience, and response as 
the natural brain can. It is possible by using a super computer, 
with a huge amount of storage capacity, processing power and 
an interface between the human brain and this artificial one. 
Through this interface the data stored in the natural brain can 
be uploaded into the computer.  
The uploading is possible by the use of small robots known as 
the nanobots. These robots are small enough to travel 
throughout our circulatory system Traveling into the spine and 
brain, they will be able to monitor the activity and structure of 
our central nervous system They will be able to provide an 
interface with computer while we still reside in our biological 
form [11-14]. 
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Nanobots Traveling into Human System 
 

Blue Brain 
The IBM is now developing a virtual brain known as the BLUE 
BRAIN. It would be the world’s first virtual brain. The 
designers say that "Blue Brain" was willful and unpredictable 
from day one. When it was first fed electrical impulses, strange 
patterns began to appear with lightning-like flashes produced 
by ‘cells’ that the scientists recognized from living human and 
animal processes. Neurons started interacting with one another 
until they were firing in rhythm. At the end of 2006, the Blue 
Brain project had created a model of the basic functional unit 
of the brain, the neocortical column. At the push of a button, 
the model could reconstruct biologically accurate neurons 

based on detailed experimental data, and automatically connect 
them in a biological manner, a task that involves positioning 
around 30 million synapses in precise 3D locations [15-17]. 
A very good example of utilization of blue brain is the case 
“short term memory". Another situation is that when a person 
gets older, then he starts forgetting or takes a bit more time to 
recognize to a person. For the above reason we need a blue 
brain. It is simple chip that can be installed into the human 
brain for which the short term memory and volatile memory at 
the old age can be avoided. There are some advantage and 
limitation of blue brain which are given below- 

 

 
 

Ural Brain Vs Simulated Brain 
 
Simulated Brain 
Currently, the time required to simulate the circuit is about two 
orders of magnitude larger than the actual biological time 
simulated. The Blue Brain team is working to streamline the 
computation so that the circuit can function in real time - 
meaning that 1 second of activity can be modeled in one 
second. 
 
Artificial Consciousness 
Subsystem building in a strictly constructivist way the current  

artificial idea here and now: that is the construction of the 
Current idea like the well-controlled activity of some large 
agent organization. A subsystem generating emotions as the 
alteration of the activity of the subsystem expressing the 
current idea, that is some specific field altering the focus of this 
generation, according to the specificity of the emotion. An 
input–output subsystem linking the system producing artificial 
consciousness facts with the body of a robot or any software 
data flow [17-18]. 
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Natural Brain Vs Simulated Brain 
 

Accelerated research on the brain and its disease 

General architecture of the system 

Pathway of Data Transfer and monitoring 

Artificial Emotions 
The principle of generation of an emotion is therefore the next  
One. The input sensors, via agents of interface, make to speed 
up structuring agents that make speed up the corresponding 
morphology agents. The incentive organization generates a 

specific form in the morphology that is to reach: the incentive 
morphology. The current morphology describing the aspectual 
activity has to transform itself into the incentive morphology. 
For that, the aspectual agents have to make some specific 
activity. The analysis agents control them in that way. The 
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characters of the incentive and of the current morphologies are 
the determinants for the emotion. If the current morphology has 
a complicated shape, far away from the incentive morphology, 
the system expresses a state of tension that it is going to try to 
systematically reduce [19-21]. 
 
Modeling Neurons 
A neuron's electrical properties are determined to a large extent 
by a variety of ion channels distributed in varying densities 
throughout the cell's membrane. To model the neocortical 
column, it is essential to understand the composition, density 
and distribution of the numerous cortical cell types. Each class 
of cells is present in specific layers of the column. Each neuron 
is connected to thousands of it sneighbors at points where their 
dendrites or axons touch, known as synapses [22]. 
 
Blue Brain Project 
Information from the molecular and genetic level will be added 
to the algorithms that generate the individual neurons and their 
connections, and thus this level of detail will be reflected in the 
circuit's construction. The simulations can be used to explore 
what happens when this molecular or genetic information is 

altered situations such as a genetic variation in particular 
neurotransmitters, or what happens when the molecular 
environment is altered via drugs. The Blue brain project will 
therefore also produce a virtual library to explore in 3D the 
micro architecture of the neocortex and access all key research 
relating to its structure and function.  
Understanding the functions of different elements and 
pathways of the NCC will provide a concrete foundation to 
explore the cellular and synaptic bases of a wide spectrum of 
neurological and psychiatric diseases. The impact of receptor, 
ion channel, cellular and synaptic deficits could be tested in 
simulations and the optimal experimental tests can be 
determined. A molecular level model of the NCC will provide 
the substrate for interfacing gene expression with the network 
structure and function. The NCC lies at the interface between 
the genes and complex cognitive functions. Establishing this 
link will allow predictions of the cognitive consequences of 
genetic disorders and allow reverse engineering of cognitive 
deficits to determine the genetic and molecular causes. This 
level of simulation will become a reality with the most 
advanced phase of Blue Gene development [23-26]. 

  

 
 

The blue Gene/Super computer architecture 
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Skeleton of multi-level data as a catalyst for future community research 
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Applications of Blue Brain 
Cracking the Neural Code, to develop a new breed of 
supercomputer, Understanding Neocortical Information 
Processing, A Novel Tool for Drug Discovery for Brain 
Disorders, A Global Facility, A Foundation for Whole Brain 
Simulations, A Foundation for Molecular Modelling of Brain 
Function. We will be able to transfer ourselves into computers 
at some point. It will bring both benefits and harm to human 
society. Eventually aim of applying terrific computer power to 
the simulation of an entire brain.  
 
Conclusions 
These technologies can enormously accelerate brain research. 
They can also open the road to treatments that prevent and cure 
brain disease and to new computing technologies with the 
potential to revolutionize industry, the economy and society. 
Medical informatics can mine enormous volumes of clinical 
data allowing us to understand the basic causes of brain 
diseases, a pre-condition for early diagnosis, prevention and 
cure. Very soon this technology will be highly accepted whole 
over the world. 
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