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Abstract - In this paper, we will discuss how human Brain is one of the most vital component for a human body and if we want to cap-

ture the domain of Artificial Intelligence, we need to focus on the development of artificial brain in line with Human Brain. We will be 

analysing Blue Brain Project and its techniques for the development of artificial brain.AI basically learns from past experiences.So, we 

will see how we can develop Artificial Brain without learning from past experiences and taking logical decisions. 
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1. Introduction 
 

he human brain is the center of the human nervous 

system. It has the same general structure as the 

brains of other mammals, but is larger than ex-

pected on the basis of body size among other primates. 

Estimates for the number of neurons (nerve cells) in the 

human brain range from 80 to 120 billion. Most of the 

expansion comes from the cerebral cortex, especially the 

frontal lobes, which are associated with executive func-

tions such as self-control, planning, reasoning and ab-

stract thought. The portion of the cerebral cortex devoted 

to vision is also greatly enlarged in human beings, and 

several cortical areas play specific roles in language, a 

skill that is unique to humans. 
 
1.1 Parts of Human Brain 
 

1. Cerebrum: Largest part of the brain; composed of hemi-

spheres. Controls conscious activities--intelligence, 

memory, emotions, voluntary muscle movement, per-

sonality. 

2. Corpus Callosum: Connects right and left cerebral hem-

ispheres and maintains communication between them. 

3. Cerebellum: Located in the back of the brain. Regulates 

posture, balance, muscle tone; coordinates voluntary 

muscle movement. 

4. Brain Stem: Composed of the pons, midbrain and me-

dulla oblongata. Pons and midbrain act as pathways to 

different parts of the brain. The medulla oblongata con-

trols involuntary activities such as breathing, heart rate, 

blood pressure. 

5. Thalamus: Main site of sensory processing. 

6. Hypothalamus : Controls many activities relating to 

homeostasis such as body temperature, breathing rate, 

feeling of thirst, hunger. Works with the medulla ob-

long. 

 

 

 

7. Pituitary Gland: Master Gland", releases hormones that 

regulate other endocrine glands. 

8. Pineal Gland: Light-sensitive gland that regulates daily 

biorhythms and reproductive cycles. 

 

 

 
 

Fig 1. Human Brain 

 

1.2  Basic Building Block of Brain- Neuron 
 
A neuron (also known as a neurone or nerve cell) 

is an electrically excitable cell that processes and transmits 

information by electrical and chemical signaling. Chemical 

signaling occurs via synapses, specialized connections 

with other cells. Neurons connect to each other to form 

neural networks. Neurons are the core components of the 

nervous system, which includes the brain, spinal cord, and 

peripheral ganglia. A number of specialized types of neu-

rons exist: sensory neurons respond to touch, sound, light 

and numerous other stimuli affecting cells of the sensory 

organs that then send signals to the spinal cord and brain. 

Motor neurons receive signals from the brain and spinal 

cord, cause muscle contractions, and affect glands. Inter-
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neurons connect neurons to other neurons within the same 

region of the brain or spinal cord. 

A typical neuron possesses a cell body (often 

called the soma), dendrites, and an axon. Dendrites are 

thin structures that arise from the cell body, often extend-

ing for hundreds of micrometres and branching multiple 

times, giving rise to a complex "dendritic tree". An axon is 

a special cellular extension that arises from the cell body at 

a site called the axon hillock and travels for a distance, as 

far as 1 m in humans or even more in other species. The 

cell body of a neuron frequently gives rise to multiple 

dendrites, but never to more than one axon, although the 

axon may branch hundreds of times before it terminates. 

At the majority of synapses, signals are sent from the axon 

of one neuron to a dendrite of another. There are, however, 

many exceptions to these rules: neurons that lack den-

drites, neurons that have no axon, synapses that connect an 

axon to another axon or a dendrite to another dendrite, 

etc.All neurons are electrically excitable, maintaining 

voltage gradients across their membranes by means of 

metabolically driven ion pumps, which combine with ion 

channels embedded in the membrane to generate intracel-

lular-versus-extracellular concentration differences of ions 

such as sodium, potassium, chloride, and calcium. Chang-

es in the cross-membrane voltage can alter the function of 

voltage-dependent ion channels. If the voltage changes by 

a large enough amount, an all-or-none electrochemical 

pulse called an action potential is generated, which travels 

rapidly along the cell's axon, and activates synaptic con-

nections with other cells when it arrives.With the excep-

tion of neural stem cells and a few other types of neurons, 

neurons do not undergo cell division. In most cases, neu-

rons are generated by special types of stem cells. Astro-

cytes, a type of glial cell, have also been observed to turn 

into neurons by virtue of the stem cell characteristic plu-

ripotency. In humans, neurogenesis largely ceases during 

adulthood—only for two brain areas, the hippocampus and 

olfactory bulb, is there strong evidence for generation of 

substantial numbers of new neuron.Some recognition 

characters permit to identify the event and to drag the sys-

tem reaction suitable and precise. The system distinguishes 

elements of the environment while symbolizing them by 

many predefined characters specified by ontology. It is 

constructed with a mediating module between environ-

ment and subsystem of action, but it remains a solver of 

problems. The central problem is the fusion of data, 

achieving the loop "event, recognized symbols, structure 

of such symbols, interpretation, action, event again". 

These systems are, as for their construction, totally de-

composable. The two types of systems, reactive and per-

ceptive, solve the well-stated problems and they are con-

structed typically for that. Their possible property of train-

ing is of type backing, in view to improve their reactive 

performance, this one tackling the gap between real event 

and recognized one. But it exists a third type of system, of 

a very different nature. For these new systems, inspirited 

of the living ones, it is not anymore the main question to 

solve well-known problems in formal ways, but rather to 

experiment possibilities of self-organization of some of 

their components, expressing problems they formulate for 

themselves, and treat in their own. Such a system, when it 

copies the behavior of a living organism, must have the 

same reason to adopt some behavior that the living organ-

ism it simulates. These systems, called the self-adaptive 

systems, have radical differences with the two previous 

ones. 

 

 

1.3 The Self-Adaptive Systems And The Motivated 

Action 
 

A self-adaptive system is a system composed of two dif-

ferent strongly linked parts 

1.A substratum part, rational in way, managing the inputs 

and the reactive effects as well as the logical and rational 

automatic actions, 

2.A specific part deliberately representing the current situ-

ation of the system in its environment, according to some 

subjective characters and controlling the substratum part. 

Such system is active for itself with the means of its struc-

ture indeed. The system part representing the current situa-

tion will be constituted of many entities in permanent re-

organization action, adapting this internal organization at a 

time to the actions towards the environment and also to its 

own organizational state, like in the brain. 

 

2. The Artificial Consciousness And Emotions 

Generated 

 
2.1 The 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 in-

centive organization generates a specific form in the mor-

phology 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 charac-

ters of the incentive and of the current morphologies are 

the determinants for the emotion. If the current morpholo-

gy 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. This tendency to 

the reduction corresponds precisely to the discharge of 

energy that evoked S. Freud in the antagonistic action of 

impulses toward states of quietude .The pleasure is the 
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case where the current morphology reaches slowly but 

steadily the incentive one. After the activity of the inter-

face agents, the aspectual agent organization generates 

some global activity, a global process geometrically repre-

sented by the organization of morphology.The incentive 

morphology generates a singul ar pick that  activated some 

corresponding aspectual agents. The current descriptive 

morphology of the aspectual agents, considered by projec-

tion in R2, leads to the constitution of a lot of successive 

picks, from progressive features, and this shape converges 

toward the pick of the incentive morphology. In its looped 

functioning, agents of analysis are going to reduce the 

morphology to only one prominent shape. Also,there will 

be reduction of tension and sensation of pleasure. 

 

2.2 Conclusion 
 

The emergence of emotions in a data processing 

system, or in a robot, has been presented as the stabiliza-

tion in a while of activities in a complex multi agent sys-

tem, in an organizational and constructivist way. This 

emergence, represented by functioning with periodic loops 

of activities, is the global state of a set of agent organiza-

tions.To achieve this type of functioning, some agents, the 

agents of morphology, represent behaviors of aspectual 

agents that themselves represents the minimal elements of 

significance.The fact that the activity of a system is en-

dowed of emotions founds finally on a strong coupling 

process between the computations that organize it and the 

representation of computations that permits the own-

control of group of agents.The importance of such a pro-

cess of coupling, binding the parts to the whole, binding 

groups of agents to their significance represented by 

agents of morphology, is strong.It is the fundamental prin-

ciple of the functioning of systems that we called self-

adaptive, and are today the alone able to self-control com-

plex systems.It generalizes the notion of feedback and 

systemic loop and go to the realizations of autonomous 

system essentially producing states by emergence.A sys-

tem generating emotions while using a bodily substratum, 

while proceeding to an organizational emergence thus has, 

according to us, a complex structure at the level of organi-

zation.But this organization can also produce a representa-

tion of itself, of its own morphology leading to the notion 

of "its own body". System can use this morphology as an 

engagement to act since at a time. Using geometric and 

cognitive aspects, that is the sign of the organizational 

semiotics summarizing at the same time the process of 

reorganization and its result.And the result of this con-

structive self-observation can be delivered by the system 

to all the observers. In this sense, such a system can ex-

press itself rather than only display values merely. The 

difference then, brings in such a system that expresses 

itself subjectively according to its intentions and another 

one that would proceed to displays complicated infor-

mation very well adapted for sound the user, is large and 

makes a kind of rupture in the field, very vast, of the pre-

sent computer science. 

 

3. The Artificial Brain In R E A L I T Y: The 

Blue  Brain Project 
 

3.1 An Insight 

 
A network of artificial nerves is evolving right 

now in a Swiss supercomputer. This bizarre creation is 

capable of simulating a natural brain, cell-for-cell. The 

Swiss scientists, who created what they have dubbed "Blue 

Brain", believe it will soon offer a better understanding of 

human consciousness. This is no sci-fi flick; it’s an actual 

‘computer brain’ that may eventually have the ability to 

think for itself. Exciting? Scary? It could be a little of both. 

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 process-

es.Neurons started interacting with one another until they 

were firing in rhythm. "It happened entirely on its own," 

says biologist Henry Markram, the project's director. 

"Spontaneously."The project essentially has its own facto-

ry to produce artificial brains. Their computers can clone 

nerve cells quickly. The system allows for the production 

of whole series of neurons of all different types. Because 

in natural brains, no two cells are exactly identical, the 

scientists make sure the artificial cells used for the project 

are also random and unique. Does this ‘Brain’ have a 

soul? If it does, it is likely to be the shadowy remnants of 

thousands of sacrificed rats whose brains were almost lit-

erally fed into the computer. After opening the rat skulls 

and slicing their brains into thin sections, the scientists 

kept the slices alive. Tiny sensors picked up individual 

neurons, recorded how the cells fired off neurons and the 

adjacent cells’ responses. In this way the scientists were 

able to collect entire repertoires of actual rat behavior-

basically how a rat would respond in different situations 

throughout a rat's life.The researchers say it wouldn't pre-

sent much of a technological challenge to bring the brain 

to life. "We could simply connect a robot to the brain 

model," says Markram. "Then we could see how it reacts 

to real environments."Although over ten thousand artifi-

cial nerve cells have already been woven in, the research-

ers plan to increase the number to one million by next 

year. The researchers are already working with IBM ex-

perts on plans for a computer that would operate at incon-

ceivable speeds – something fast enough to simulate the 

human brain. The project is scheduled to last beyond 

2015, at which point the team hopes to be ready for their 

primary goal: a computer model of an entire human brain. 
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3.2 What Is The Blue Brain Project All About 
 

The Blue Brain project is the first comprehensive 

attempt to reverse-engineer the mammalian brain, in order 

to understand brain function and dysfunction through de-

tailed simulations. 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
Fig 2. Blue Brain Project 

 
3.3 Interpreting The Results  
 

Running the Blue Brain simulation generates 

huge amounts of data. Analyses of individual neurons 

must be repeated thousands of times. And analyses dealing 

with the network activity must deal with data that easily 

reaches hundreds of gigabytes per second of simulation. 

Using massively parallel computers the data can be ana-

lyzed where it is created (server-side analysis for experi-

mental data, online analysis during simulation). Given the 

geometric complexity of the column, a visual exploration 

of the circuit is an important part of the analysis. Mapping 

the simulation data onto the morphology is invaluable for 

an immediate verification of single cell activity as well as 

network phenomena. Architects at EPFL have worked 

with the Blue Brain developers to design a visualization 

interface that translates the Blue Gene data into a 3D visu-

al representation of the column. A different supercomputer 

is used for this computationally intensive task. The visual-

ization of the neurons' shapes is a challenging task given 

the fact that a column of 10,000 neurons rendered in high 

quality mesh (see picture) accounts for essentially 1 billion 

triangles for which about 100GB of management data is 

required. Simulation data with a resolution of electrical 

compartments for each neuron accounts for another 

150GB. As the electrical impulse travels through the col-

umn, neurons light up and change color as they become 

electrically active. 

A visual interface makes it possible to quickly 

identify areas of interest that can then be studied more 

extensively using further simulations. A visual representa-

tion can also be used to compare the simulation results 

with experiments that show electrical activity in the brain. 

This calibration - comparing the functioning of the Blue 

Brain circuit with experiment, improving and fine-tuning it 

- is the second stage of the Blue Brain project. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 3. Blue Brain Circuit 

 

An international team of scientists in Europe has 

created a silicon chip designed to function like a human 

brain. With 200,000 neurons linked up by 50 million syn-

aptic connections, the chip is able to mimic the brain's 

ability to learn more closely than any other machine. Alt-

hough the chip has a fraction of the number of neurons or 

connections found in a brain, its design allows it to be 

scaled up, says Karlheinz Meier, a physicist at Heidelberg 

University, in Germany, who has coordinated the Fast An-

alog Computing with Emergent Transient States project, or 

FACETS. The hope is that recreating the structure of the 

brain in computer form may help to further our under-

standing of how to develop massively parallel, powerful 

new computers, says Meier.This is not the first time 

someone has tried to recreate the workings of the brain. 

One effort called the Blue Brain project, run by Henry 

Markram at the Ecole Polytechnique Fédérale de Lau-

sanne, in Switzerland, has been using vast databases of 

biological data recorded by neurologists to create a hugely 

complex and realistic simulation of the brain on an IBM 
supercomputer. FACETS has been tapping into the same 

databases. "But rather than simulating neurons," says 

Karlheinz,"we are building them."Using a standard eight-

inch silicon wafer, the researchers recreate the neurons and 

synapses as circuits of transistors and capacitors, designed 

to produce the same sort of electrical activity as their bio-

logical counterparts.A neuron circuit typically consists of 

about 100 components, while a synapse requires only 

about 20. However, because there are so much more of 

them, the synapses take up most of the space on the wafer, 

says Karlheinz. 
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The advantage of this hardwired approach, as op-

posed to a simulation, Karlheinz continues, is that it al-

lows researchers to recreate the brain-like structure in a 

way that is truly parallel. Getting simulations to run in real 

time requires huge amounts of computing power. Plus, 

physical models are able to run much faster and are more 

scalable. In fact, the current prototype can operate about 

100,000 times faster than a real human brain. "We can 

simulate a day in a second," says Karlheinz. 

 

4. The Brain,Neural Networks And Computer 

 
4.1 Introduction  

 
Neural networks, as used in artificial intelligence, have 

traditionally been viewed as simplified models of neural 

processing in the brain, even though the relation between 

this model and brain biological architecture is debated, as 

it is not clear to what degree artificial neural networks 

mirror brain function. A subject of current research in the-

oretical neuroscience is the question surrounding the de-

gree of complexity and the properties that individual neu-

ral elements should have to reproduce something resem-

bling animal intelligence. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 4. Computer simulation of the branching architecture of the dendrites 

of pyramidal neurons. 

 

Historically, computers evolved from the von 

Neumann architecture, which is based on sequential pro-

cessing and execution of explicit instructions. On the other 

hand, the origins of neural networks are based on efforts to 

model information processing in biological systems, which 

may rely largely on parallel processing as well as implicit 

instructions based on recognition of patterns of 'sensory' 

input from external sources. In other words, at its very 

heart a neural network is a complex statistical processor 

(as opposed to being tasked to sequentially process and 

execute). 

Neural coding is concerned with how sensory and 

other information is represented in the brain by neurons. 

The main goal of studying neural coding is to characterize 

the relationship between the stimulus and the individual or 

ensemble neuronal responses and the relationship among 

electrical activity of the neurons in the ensemble. It is 

thought that neurons can encode both digital and analog 

information. 

 

 

4.2 Neural Networks And Artificial Intelligence 

 
A neural network (NN), in the case of artificial 

neurons called artificial neural network (ANN) or simulat-

ed neural network (SNN), is an interconnected group of 

natural or artificial neurons that uses a mathematical or 

computational model for information processing based on 

a connectionistic approach to computation. In most cases 

an ANN is an adaptive system that changes its structure 

based on external or internal information that flows 

through the network.In more practical terms neural net-

works are non-linear statistical data modeling or decision 

making tools. They can be used to model complex rela-

tionships between inputs and outputs or to find patterns in 

data.However, the paradigm of neural networks - i.e., im-

plicit, not explicit , learning is stressed - seems more to 

correspond to some kind of natural intelligence than to the 

traditional symbol-based Artificial Intelligence, which 

would stress, instead, rule-based learning. 

 

4.3  Background 

 
An artificial neural network involves a network of simple 

processing elements (artificial neurons) which can exhibit 

complex global behavior, determined by the connections 

between the processing elements and element parameters. 

Artificial neurons were first proposed in 1943 by Warren 

McCulloch, a neurophysiologist, and Walter Pitts, a logi-

cian, who first collaborated at the University of Chica-

go.One classical type of artificial neural network is the 

recurrent Hopfield net. 
 

In a neural network model simple nodes (which 

can be called by a number of names, including "neurons", 

"neurodes", "Processing Elements" (PE) and "units"), are 

connected together to form a network of nodes — hence 

the term "neural network". While a neural network does 

not have to be adaptive per se, its practical use comes with 

algorithms designed to alter the strength (weights) of the 

connections in the network to produce a desired signal 

flow.In modern software implementations of artificial neu-

ral networks the approach inspired by biology has more or 

less been abandoned for a more practical approach based 
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on statistics and signal processing. In some of these sys-

tems, neural networks, or parts of neural networks (such as 

artificial neurons), are used as components in larger sys-

tems that combine both adaptive and non-adaptive ele-

ments.The concept of a neural network appears to have 

first been proposed by Alan Turing in his 1948 paper "In-

telligent Machinery". 
 

4.4 Applications Of Natural And Of Artificial Neural 

Networks 

 
The utility of artificial neural network models lies 

in the fact that they can be used to infer a function from 

observations and also to use it. Unsupervised neural net-

works can also be used to learn representations of the input 

that capture the salient characteristics of the input distribu-

tion, e.g., see the Boltzmann machine (1983), and more 

recently, deep learning algorithms, which can implicitly 

learn the distribution function of the observed data. Learn-

ing in neural networks is particularly useful in applications 

where the complexity of the data or task makes the design 

of such functions by hand impractical.The tasks to which 

artificial neural networks are applied tend to fall within the 

following broad categories: 
 

• Classification, including pattern and sequence recogni-

tion, novelty detection and sequential decision making. 

• Data processing, including filtering, clustering, blind 

signal separation and compression. 

• Function approximation, or regression analysis, includ-

ing time series prediction and modelling. 

 

Application  areas  of  ANNs  include system identifica-

tion and control (vehicle control, process control), game-

playing and decision making (backgammon, chess, rac-

ing), pattern recognition (radar systems, face identifica-

tion, object recognition), sequence recognition (gesture, 

speech, handwritten text recognition), medical diagnosis, 

financial applications, data mining (or knowledge discov-

ery in databases, "KDD"), visualization and e-mail spam 

filtering.  
 

4.5 Scientists Create Tiny Artificial Brain That Ex-

hibits 12 Seconds Of Short Term Memory 

 

 This Artificial Rat Brain Has 12 Seconds of Short-term 

Memory Ashwin Vishwanathan, Guo-Qiang Bi and Henry 

C. Zeringue, University of Pittsburgh. It’s not artificial 

intelligence in the Turing test sense, but the technicolor 

ring you see above is actually an artificial microbrain, de-

rived from rat brain cells--just 40 to 60 neurons in total-- 

that is capable of about 12 seconds of short-term memory. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 5. Short Term Memory 

 

Developed by a team at the University of Pitts-

burgh, the brain was created in an attempt to artificially 

nurture a working brain into existence so that researchers 

could study neural networks and how our brains transmit 

electrical signals and store data so efficiently. They did so 

by attaching a layer of proteins to a silicon disk and adding 

brain cells from embryonic rats that attached themselves to 

the proteins and grew to connect with one another in the 

ring seen above.But as if the growing of a tiny, function-

ing, donut-shaped brain in a Petri dish wasn’t enough, the 

team found that when they stimulate the neurons with elec-

tricity, the pulse would circulate the microbrain for a full 

12 seconds. That’s roughly 12 seconds longer than they 

thought it would (they expected the pulse to live for about 

a quarter of a second).That’s essentially short-term 

memory. The neurons were relaying the signal in se-

quence, persistently, mimicking the activity we know as 

working memory (though admittedly we don’t understand 

it that well). The brain is basically storing the stimulus 

long after the stimulus is no more, which is a big deal for a 

tiny brain grown in a dish. 
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4.6 A Synthetic Brain Synapse Is Constructed From 

Carbon Nanotubes  

 
Building a synthetic brain is no easy undertaking, 

but researchers working on the problem have to start 

somewhere. In doing so, engineers at the University of 

Southern California have taken a huge step by building a 

synthetic synapse from carbon nanotubes.In tests, their 

synapse circuit functions very much like a real neuron--

neurons being the very building blocks of the brain. Tap-

ping the unique properties of carbon nanotubes, their lab 

was able to essentially recreate brain function in a very 

fractional way. 

 

 

 

 

 

 

 

 

 

 

 
Fig 6. Synthetic Synapse USC Viterbi School of Engineering 

 

Of course, duplicating synapse firings in a nano-

tube circuit and creating synthetic brain function are two 

very different things. The human brain, as we well know, 

is very complex and hardly static like the inner workings 

of a computer. Over time it makes new connections, adapts 

to changes, and produces new neurons. 

But while a functioning synthetic brain may be 

decades away, the synthetic synapse is here now, which 

could help researchers model neuron communications and 

otherwise begin building, from the ground up, an artificial 

mimic of one of biology’s biggest mysteries. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 7. Brain As Circuit 

 

The axon hillock is located at the end of the soma 

and controls the firing of the neuron. If the total strength of 

the signal exceeds the threshold limit of the axon hillock, 

the structure will fire a signal (known as an action poten-

tial) down the axon. It takes about 0.5 millisecond (ms) for 

them to bind to receptors on postsynaptic cells. 

 

 Neurons are organized into circuits. In a reflex 

arc, such as the knee-jerk reflex, interneurons connect 

multiple sensory and motor neurons, allowing one sensory 

neuron to affect multiple motor neurons. One muscle can 

be stimulated to contract while another is inhibited from 

contracting.In neuroscience, a biological neural network 

describes a population of physically interconnected neu-

rons or a group of disparate neurons whose inputs or sig-

nalling targets define a recognizable circuit. Communica-

tion b e t w e e n n e u r o n s o f t e n i n v o l v e s a n 

electrochemical process. The interface through which they 

interact with surrounding neurons usually consists of sev-

eral dendrites (input connections), which are connected via 

synapses to other neurons, and one axon (output connec-

tion). If the sum of the input signals surpasses a certain 

threshold, the neuron sends an action potential (AP) at the 

axon hillock and transmits this electrical signal along the 

axon.  
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