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ABSTRACT: Blue brain” is the name of the world’s first virtual brain. It allows to transfer all the substances of
human brain to virtual brain like PC. That means a machine can function as human brain. In other words, human is
does not live for thousands of years but the information in his mind could be saved and used for several thousands of
years. Today scientists are in research to create an artificial brain that can think, response, 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 person the virtual brain can store the knowledge, intelligence, personalities,
feelings and memories of that person that can be used for the development of the human society. This technology has
significant implications for fields such as brain-machine interfaces, cognitive neuroscience, and mental health.
Moreover, it offers potential breakthroughs in understanding neurological diseases like Alzheimer's, Parkinson's, and
epilepsy.[1 (Wayadande, Blue Brain Technology, 2022)

Keywords: FTP(Floating POINT unitl, ASIC(Application Specific Integrated Circuit).

INTRODUCTION:

This Human brain, the most valuable creation of God. The man is called intelligent because of the brain.
Today we are developed because we can think, that other animals can not do .But we loss the knowledge of a brain
when the body is destroyed after the death of man. That knowledge might have been used for the development of the
human society. What happen if we create a brain and up load the contents of natural brain into it. This BLUE BRAIN
project was founded in May 2005 by Henry Mark ram at the EPFL in Lausanne, Switzerland.

1



Journal of Artificial Intelligence and Cyber Security (JAICS)
An International Open Access, Peer-Reviewed, Refereed Journal

Blue Brain “The name of the World’s first virtual brain. That means a machine that 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. 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 loose the knowledge, intelligence, personalities, feelings and memories of that man that can be used for the
development of the human society. No one has ever understood the complexity of human brain. It is complex than
any circuitry in the world. So, question may arise is it really possible to create a human brain? The answer is Yes.
Because what ever man has created today always he has followed the nature. When man does not have a device called
computer, it was a big question for all .But today it is possible due to the technology. Technology is growing faster
than every thing.[2 (Wayadande, 2013)

Problem Statement

The human brain is one of the most complex systems known to science, with around 86 billion neurons and
trillions of synaptic connections. Despite significant advancements in neuroscience, understanding the brain's intricate
structure and function remains a significant challenge. Current methods, such as neuroimaging, electrophysiology,
and genetic analysis, provide valuable insights but are limited in their ability to offer a comprehensive, dynamic, and
quantitative understanding of how the brain works as an integrated system.

The key problem addressed by the Blue Brain Technology is to bridge the gap between the brain's biological
complexity and our ability to model, simulate, and understand it in a computational environment. The lack of a
detailed, scalable, and accurate digital model of the brain hinders advancements in fields like neuroscience, artificial
intelligence, and neurology, where deep insights into the brain's workings are essential for developing new treatments
for neurological disorders and creating more brain-like intelligent systems.[3]

Objectives
The main goals of this paper are as follows:

« Develop highly detailed, biologically accurate models of brain regions, starting with the neocortex, to simulate
the structure, function, and dynamics of individual neurons and their synaptic connections.

« Use advanced computational power and algorithms to replicate the brain's complexity, including neural circuits
and network interactions.

« Investigate the neural mechanisms that govern cognitive processes, sensory perceptions, and motor control by
simulating brain activity at different levels of organization (molecular, cellular, and network levels).

« Study how individual neurons interact to create higher-level functions like learning, memory, and
decision-making.

» Model the effects of neurological disorders such as Alzheimer's disease, Parkinson's disease, epilepsy, and
other brain-related conditions to gain insights into their causes and progression.[4]

Significance of the Study

The significance of Blue Brain Technology is far-reaching, offering transformative implications for a
variety of fields, including neuroscience, medicine, artificial intelligence, and brain computer interfaces. By providing
an unprecedented opportunity to model and simulate the human brain in a digital environment, this technology has
the potential to revolutionize our understanding of the brain and lead to major advancements in multiple sectors. Below
are some key areas in which Blue Brain Technology holds significant importance.

+ Develop highly detailed, biologically accurate models of brain regions, starting with the neocortex, to simulate
the structure, function, and dynamics of individual neurons and their synaptic connections.

+ Use advanced computational power and algorithms to replicate the brain's complexity, including neural circuits
and network interactions.

* Investigate the neural mechanisms that govern cognitive processes, sensory perceptions, and motor control by
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simulating brain activity at different levels of organization (molecular, cellular, and network levels).

« Study how individual neurons interact to create higher-level functions like learning, memory, and decision-
making.

» Model the effects of neurological disorders such as Alzheimer's disease, Parkinson's disease, epilepsy, and other
brain-related conditions to gain insights into their causes and progression

 Use simulations to explore potential therapeutic interventions, treatments, and predict responses to various
drugs or interventions, offering personalized treatment strategies.

Scope of the Study

The synthesis era in neuroscience started with the launch of the Human Brain Project and is an inevitable
phase triggered by a critical amount of fundamental data. The data set does not need to be complete before such a
phase can begin. Indeed, it is essential to guide reductionist research into the deeper facets of brain structure and
function. As a complement to experimental research, it offers rapid assessment of the probable effect of a new finding
on preexisting knowledge, which can no longer be managed completely by any one researcher. Detailed models will
probably become the final form of databases that are used to organize all knowledge of the brain and allow hypothesis
testing, rapid diagnoses of brain malfunction, as well as development of treatments for neurological disorders. In short,
we can hope to learn a great deal about brain function and disfunction from accurate models of the brain .The time
taken to build detailed models of the brain depends on the level of detail that is captured. Indeed, the first version of
the Blue Column, which has 10,000 neurons, has already been built and simulated,; it is the refinement of the detailed
properties and calibration of the circuit that takes time. A model of the entire brain at the cellular level will probably
take the next decade. There is no fundamental obstacle to modeling the brain and it is therefore likely that we will
have detailed models of mammalian brains, including that of man, in the near future. Even if overestimated by a
decade or two, this is still just a ’blink of an eye’ in relation to the evolution of human civilization. As with Deep
Blue, Blue Brain will allow us to challenge the foundations of our understanding of intelligence and generate new
theories of consciousness[5 (Suryawanshi, 2013)]

Methodology

The fundamental steps for creating a well functioning Blue Brain are as follows: « Data collection
or acquisition

« Simulation of data

* Visualisation

A. Data Acquisition = In order to collect data, we must first categorize the various types of neurons after
identifying them through study. To do this, the form of each individual neuron and its electrical activity are
examined using brain slices under a microscope[11]. Neuronal electrophysiology and morphology are
utilized to examine the neurons. — The study of an organism's form, structure, and structural characteristics is
known as morphology. = While Neural Electrophysiology (ephys) is the study of the electrical characteristics
of the nerves' tissues, brain cells, and sensory cells. These characteristics, which can change at any time to
produce a different outcome, are what allow the nervous system to carry out its many activities. On different
scales, such as a single ion channel or even the entire brain, these changes can be measured. Studying these
alterations, which may be measured in voltage or current, aids in a better understanding of how the human
brain functions, the diseases and disorders that affect it, and how medications affect it. = Alan L. Hodgkin
and Andrew F. Huxley proposed the Hodgkin-Huxley mathematical model, commonly referred to as the
conductance based model, in 1952. This model explains how action potentials, which originate in neurons
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and spread throughout the nervous system, work. In this approach, the electrical characteristics of excitable
cells, such as neurons, are modelled by a series of non-linear differential equations. - The placement of the
neurons inside the cortex and their population density are determining factors for categorizing the
neurons[11]. - After making observations from studying brain cells, an algorithm can then be created that is
easily converted into a simulation.

B. Simulation of Data The following software is used by the Blue Brain Project to simulate data: 1. NEURONS:
This programme was created in the 1990s by John Moore at Duke University and Michael Hines at Yale
University [14]. The languages used to create the software are C, C++, and FORTRAN [12]. The programme
is actively being developed [14]. The major goal of NEURONS is to develop a fully functional replica of the
neurons that make up the brain's native sensory cells. The algorithms discovered during the data collecting
phase are used to synthesize the virtual cells. The algorithms are modified in accordance with the animal's
age, species, and disease profile. Every one of the billion proteins found in a cell is simulated [13]. First, a
network skeleton is built in accordance with the various kinds of synthesized neurons. The cells are then
joined using experimentally derived algorithms and regulations [12]. Finally, functionalization and
simulation breathe life into the neurons. During the visualizing phase, their emergent behavioral patterns are
seen.

C. 2. BBP-SDK: BBP-SDK stands for Blue Brain Project-Software Development Kit and it is a set of software
classes or APIS that is used by researchers for inspecting models and simulations. The Development Kit is a
C++ library wrapped in Java and Python [12]. Data simulation is troubled by two key factors: [16] 1) Speed
of simulation 2) Workflow for simulation 1) Simulation speed: One cortical column (about 10,200 neurons)
simulates at a rate of about 200xs, which is much slower than the original rate [17]. Even line scaling is not
depicted in the simulation. The neural network's dimensions have doubled, which has the effect of doubling
the simulation time. The goal at first is to provide biological accuracy. 2) Simulation process: Simulation
workflow uses algorithms that were discovered to explain real neurons to synthesize virtual cells. A single
cell has millions of proteins, each of which is a simulation. The algorithms are tailored based on the lifespan,
species, and stage of unhealthiness of the simulated animal [18]. The connections between the cells are made
in accordance with the experimental guidelines. Visualization software can predict how nerve cells will
behave.[19 (Markram, 2015)
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Fig no. 01. Human Interaction.

PROPOSED SYSTEM

Neural Network Simulation and Modeling

» Neurons and Synapses: The system simulates individual neurons and their synaptic connections, taking
into account the biological properties and behaviors of neurons, such as electrical activity, ion channel
dynamics, and neurotransmitter release. Each neuron in the model represents a detailed biological
structure, capable of simulating how neurons interact and communicate.

« Neural Circuits and Networks: The system constructs and simulates neural circuits and networks, modeling
the connectivity between different regions of the brain. This includes simulating sensory input processing,
motor control, and higher cognitive functions like learning, memory, and decision-making.

2. Multiscale Simulation

* Molecular and Cellular Level: Simulating the interactions between individual molecules, such as
neurotransmitters, receptors, and ion channels.

» Network Level: Modeling large-scale neural networks, where the behavior of thousands or even millions of
neurons is simulated to understand emergent cognitive functions.

3.Ethical and Privacy Considerations

* Privacy of Brain Data: Given that the system will involve detailed brain data, privacy concerns related to
individuals' brain scans and neural data are addressed to prevent unauthorized access and misuse.

« Ethical Simulations: As Blue Brain Technology simulates brain activity and cognition, it must adhere to
ethical guidelines, especially when it comes to representing sensitive mental states, diseases, and Al.[4]
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RESULTS & DISCUSSION

The Blue Brain Technology has made significant strides in simulating and modeling the human brain,
particularly in the development of computational models that represent brain activity, structure, and function. Some
of the major outcomes and results from the project so far include:

The Blue Brain Project has successfully developed highly detailed models of brain regions, specifically focusing
on the neocortex, which is crucial for higher cognitive functions such as perception, reasoning, and decision-
making.

The impact of Blue Brain Technology extends beyond neuroscience and medicine, influencing numerous
disciplines. While the results thus far are promising, several important implications and challenges arise from the
ongoing development and use of the system.

The detailed simulations provided by Blue Brain Technology offer new insights into how the brain's structure and
activity give rise to cognition, emotion, and behavior. For instance, understanding how neurons communicate
through synapses and how neural networks generate complex functions like memory and decision-making could
lead to breakthroughs in cognitive neuroscience.

However, despite significant progress, the complexity of the brain presents a massive challenge. Current models,
while accurate in many ways, are still far from replicating the full intricacy of brain dynamics.

Fig no. 02: Blue Brain.

5. Future Work and Potential Improvements

In future this technology will be useful in diagnosis of malfunction of human brain as well as development
of treatments for neurological disorders. > A start to a Digital Era in Neuroscience. » No more struggles for

disabled people to communicate. > An artificial brain comes to a life in Switzerland. A simulation was created
with the piece of hardware that consists of 10,000 computer chips that act like real nerve cells.[2] > Since blue

brain technology takes a lot memory to store the information and the state that will be helpful in remembering
the state to take decisions. In future this problem can be solved by the new technology that would take less space

and store the large amount of data that will be useful in remembering and taking decisions. > One of the
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technique that we think about is the brain based chip or the DNA based chip that has the capability to store a
very large amount of memory.[5 (Gawankar, 2022).
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CONCLUSION

Blue Brain Technology represents a transformative and ambitious endeavor to model and simulate the human
brain with unprecedented detail. By leveraging advanced computational techniques, supercomputing resources, and
cutting-edge neuroscience, this technology offers a new paradigm for understanding the brain’s complex structure,
function, and dynamics. It holds the potential to revolutionize neuroscience, medicine, artificial intelligence, and
related fields by providing insights into brain activity, cognitive functions, and neurological disorders.
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