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Abstract 

This paper defines the study of Biological neural network based on Neural networks and also defines the 
concept of anaesthesia. In study of anaesthesia it provides the process and work-flow of anaesthesia. This paper also 
provides the work flow of Input  Layer, hidden layer  or output layer and how the neurons processes its work-flow 
and calculate its value with its function. The process of feeding data into layers also include in it. First, we explain 
basic studies were selected. Then we describe the criteria that we used to evaluate them. Next, we discuss our 
readings when we applied these criteria to the studies. Finally, we make some recommendations for improving 
research in this area. 
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I.  Artificial Intelligence 
There are many definitions of AI. The basic 

objective of AI is to represent humans' thought processes 
in computers. These machines are supposed to exhibit 
behaviour that, if performed by a human being, would be 
considered intelligent. An alternate definition, not 
covered in the text is by Astro Teller: "Artificial 
intelligence (AI) is the science of how to get machines to 
do the things they do in the movies." On the other hand 
Wallace Marshal states that "Artificial stupidity (AS) may 
be defined as the attempt by computer scientists to create 
computer programs capable of causing problems of a type 
normally associated with human thought." [2]. Artificial 
Intelligence techniques are used to solve relatively simple 
problems or complex problems that are internal to more 
complex systems. For example, the search techniques that 
are rarely used to provide a robot with the ability to find 
its way out of a maze, but are frequently used for much 
more prosaic problems [3]. A1 currently encompasses a 
huge variety of subfields, ranging from general-purpose 
areas, such as learning and perception to such specific 
tasks as playing chess, proving mathematical theorems, 
writing poetry, and diagnosing diseases. A1 systematizes 
and automates intellectual tasks and is therefore 
potentially relevant to any sphere of human intellectual 
activity. In this sense, it is truly a universal field [13]. 
 

II.  Brief Historical Review 
ANN research has experienced three periods of 

extensive activity. The first peak in the 1940s was due to 
McCulloch and Pitts' pioneering work. The second 
occurred in the 1960s with Rosenblatt's perceptron 
convergence theorem and Minsky and Papert's work 

showing the limitations of a simple perceptron. Minsky 
and Papert's results dampened the enthusiasm of most 
researchers, especially those in the computer science 
community. 

The resulting lull in neural network research lasted 
almost 20 years. Since the early 1980s, ANNs have 
received considerable renewed interest. The major 
developments behind this resurgence include Hopfield's 
energy approach in 1982 and the back-propagation 
learning algorithm for multilayer perceptrons (multilayer 
feedforward networks) first proposed by Werbos, 
reinvented several times, and then popularized by 
Rumelhart et. Al. in 1986. Anderson and RosenfeldlO 
provide a detailed historical account of ANN 
developments. 
 

III.  Neural Networks 
These are a class of ANNs whose neurons are 

organized in layers. The layers are normally fully 
connected, meaning that each element (neuron) of a layer 
is connected to each element of the next layer. However, 
self-organizing varieties also exist in which a network 
starts either with a minimal number of synaptic 
connections between the layers and adds to the number 
as training progresses (constructive), or starts as a fully 
connected network and prunes connections based on the 
data observed in training (destructive) [4]. Artificial 
neural networks have been in use for some time now and 
we can find them working in areas such as process 
control, chemistry, gaming, radar systems, automotive 
industry, space industry, astronomy, genetics, banking, 
fraud detection, etc. And solving of problems like 
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function approximation, regression analysis, time series 
prediction, classification, pattern recognition, decision 
making, data processing, filtering, clustering, etc., 
naming a few [9].  

Each unit performs a simple job receive input 
from neighbours or external sources and use this to 
calculate an output signal which is propagated to other 
units. After this processing a second task is the 
adjustment of the weights. After this process the system 
is inherently parallel the same task that many units can 
carry out their computations at the same time. 
 During learning episode, the network observes a 
sequence of recorded data, and adjusts the strength of its 
synapses according to a learning algorithm and based on 
the observed data. The process of adjusting the synaptic 
strengths in order to be able to accomplish a certain task, 
much like the brain, is called “learning”. Learning 
algorithms are generally divided into two types, 
supervised and unsupervised. The supervised algorithms 
require labelled training data. In other words, they require 
more a priori knowledge about the training set. The most 
important, and attractive, feature of ANNs is their 
capability of learning (generalizing) from example 
(extracting knowledge from data). ANNs can do this 
without any prespecified rules that define intelligence or 
represent an expert’s knowledge. This feature makes 
ANNs a very popular choice for gene expression analysis 
and sequencing [11]. NNs explore many competing 
hypotheses simultaneously using a massively parallel 
network composed of non-linear relatively computational 
elements interconnected by links with variable weights. It 
is this interconnected set of weights that contains the 
knowledge generated by the NN [12]. 

 
Figure 1: Working Model of Neural Networks. 

 
IV.  Biological Neural Networks 

Human brain and body contain a large number 
of neurons. It is very essential part of human body.  
Artificial neural networks are able to solve the problem 
in the field of science and engineering.  computer, 
usually contain single processor implementing a number 
of arithmetic and logical operations, nowadays at speeds 
approaching billion operations per second. However this 

type of devices has ability to adapt their structure the 
way that human being does. It makes difference when the 
processing speed depends on processor of computer.  
• Neural networks are the concept introduce and 

inspired by our brains. 
• The human brain has about 10^11 neurons and 

10^14 synapses. 
• A neuron consists of a soma that is called cell body, 

axon that sends signals, and dendrites that receives 
signals from the other end. 

• A synapse connects an axon to a dendrite to process 
signals. 

• Given a signal, a synapse might increase or decrease 
electrical potential. A neuron fires when its electrical 
potential reaches a threshold. 

 

Figure 2: In and Out Process of Synapse 
Now a day’s operations per second processors have a 
speed 106 times faster than the basic processing elements 
of the brain called neuron.[1] 
However this type of devices has ability neither to adapt 
their structure nor to learn in the way that human being 
does. 

• When a signal reaches a synapse: Certain chemicals 
called neurotransmitters are released. 

•  Process of learning: The synapse effectiveness can 
be adjusted by signal passing through. 

•  Cerebral cortex :a large flat sheet of neurons about 2 
to 3 mm thick and 2200 cm , 10^11 neurons 

•  Duration of impulses between neurons: milliseconds 
and the amount of information sent is also small(few     
bits) 

•  Critical information are not transmitted directly, but 
stored in interconnections  

•  The term Connectionist model initiated from this 
idea. 
 
V. The Concept of Differentiation of 

Artificial and Biological Neural 
Networks 
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Table 1: Difference between ANN and BNN.

 
VI.  Components of a BNN 

1. Soma or body cell - Soma is a large, round central 
body in which almost all the logical functions of the 
neuron are happened. 

2. The axon (output)- Axon is a nerve fibre attached 
to the soma which can serve as a final output 
channel of the neuron. An axon is usually highly 
branched. 

3. The dendrites (inputs)-Dendrites represent a highly 
branching tree of fibres (processes). These long 
irregularly shaped nerve fibres (processes) are 
attached to the soma to process. 

4. Synapses- Synapses are specialized contacts on a 
neuron which are the end points for the axons from 
other neurons. 

ure 3: Basic Model of biological neural networks

Figure 4: Chromosomes work as message passing
connect between units 

Artificial neural 
networks   

Biological neural 
networks   

Unit  
Connection 
Weight 
weighted sum 
bias weight  
activation 

Synapse 
Soma 
Axon 
Dendrite 
potential  
threshold  
signal 
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Figure 4: Chromosomes work as message passing or 

This is mentioned that (figure
not actually connected with each other there are some 
chromosomes that sends message to each other. It’s 
been called that work as message passing between 
other. It speed is very fast to send
frequently. Chromosome represents
a problem as used by biological neural networks
chromosome is also a structure contained in biological 
cells that process information. 
 

VII.   Functions 
Name Input/Output 

Relation 
Hard Limit a = 0 n < 0 

a = 1 n ≥ 0 

Symmetrical 
Hard Limit 

a = –1 n < 0 

a = +1 n ≥ 0 

Linear a = n 

Saturating 
Linear 

a = 0 n < 0 

a = n 0 ≤ n ≤ 1 

a = 1 n > 1 

Symmetric 
Saturating 
Linear 

a = –1 n < –1 

a = n –1 ≤ n ≤ 1

a = 1 n > 1 

Log-Sigmoid 
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Hyperbolic 
Tangent 
Sigmoid 
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Positive Linear a = 0 n < 0 

a = n 0 ≤ n 

Competitive a = 1 neuron 
with max n 

a = 0 all other 
neurons 

Biological neural 
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VIII.  Feeding data into the Layer’s 
Each neurons has group of layer every layer has 

input neuron (I1) and weight value (W1). Calculation is 
being done by the given figure will calculate its output. It 
has a number of functions to use to produce neurons to 
calculate its output. The value is being processed this 
given scenario to evaluated output. 

 
Figure 5: Calculation process Model 

(1 × 0.25) + (0.5 × (-1.5)) = 0.25 + (-0.75)   = - 0.5  
 
Squashing:= 

 
 

IX.  Anaesthesia 
Anaesthesia is used in surgery to minimize pain, 

shock, and discomfort for surgical patients. There are 
several types of anaesthesia which can be used 
depending on the needs of the surgery: general, local, 
regional, and conscious sedation [6]. When anaesthesia 
works as expected, the patient feels no pain during a 
procedure, and often does not remember the proceedings 
either. Anaesthesia increases patient comfort, which can 
in turn decrease recovery times. With the knowledge that 
they are not inflicting pain, it also makes it easier for a 
medical staff to work. When anaesthesia comes to mind, 
most people think of general anaesthesia. General 
anaesthesia is a complete loss of consciousness in the 
patient accomplished through a combination of injected 
and inhaled drugs [7]. Details of aesthetic mechanism 
may illuminate how the brain specifically produces 
consciousness and vice versa [8]. When anesthesia 
comes to mind, most people think of general anesthesia. 
General anesthesia is a complete loss of consciousness in 
the patient accomplished through a combination of 
injected and inhaled drugs [10]. 

 

X. Future Work and Conclusion 
Neural networks are used either to approximate 

a pre and post probabilities for classification or to 
approximate probability densities of the training data. 
One of the important characteristics being the transfer 
functions performed by each neuron. In the study of 
artificial neural networks you can examine the depth of 
anaesthesia by different method. This method provides a 
better study regarding a conceptual view of Biological 
Neural Networks. In the Introduction in order to lighten 
the area of artificial neural networks and  briefly 
described history or calculation method (artificial 
neuron) of artificial neural networks and their 
“transformation” from single artificial neuron to 
complete artificial neural network. In the chapter 
Artificial Neuron we present basic and important 
information about artificial neuron and where researchers 
borrowed the idea to create one. In the paper describes 
different learning paradigms like supervised, 
unsupervised and reinforcement learning and the concept 
of anaesthesia 
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