
International Journal of Soft Computing and Artificial Intelligence, ISSN: 2321-404X, Volume-1, Issue-2, Nov-2013 

 Artificial Neural Networks And Its Non-Fictonal Applications 
 
9 

ARTIFICIAL NEURAL NETWORKS AND ITS NON-FICTONAL 
APPLICATIONS 

 
1ANJALI GUPTA, 2ANKIT GANDHI, 3VIDHIGARG, 4JYOTSNA SINGH 

 
Dept. of Computer Science/Information technology 

ITM University Gurgaon, India 
 

 
Abstract-In the field of bio-medicine, one of the rapidly evolving technologies is neural networks. With advantage of pre-
dicting, forecasting and diagnosing various diseases, it looks quite promising in the near future. In this paper the focus is on 
various applications of artificial neural networks along with its advantages. The objective of researchers in this field is to 
make a self-sufficient machine capable enough to take the decisions on its own. 
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I. INTRODUCTION 
 
ANN is an artificially coded and computing model 
which is designed similar to the neural structure with 
an objective of performing same functions as that of 
human brain. A whole network is engineered for in-
put, output and processing to come up with the same 
functionality as that of a biological neuron. Numerous 
inputs are fed to the network and corresponding out-
put is received after processing from the hidden struc-
ture. Here the hidden structure includes different ar-
tificial neurons: input, hidden, output performing 
computations. ANN is gradually gaining wide applica-
tion in biomedical systems. Neural networks can be 
used in diagnosis of diseases based on the principle of 
scans. With an advantage of learning by examples, 
they obviate the need to feed the entire algorithm and 
can work by just adding some set of examples cover-
ing the diverse variation of the diseases. Apart from 
medicine, it has now become a significant advance-
ment in various other fields. 
 
II. TYPES 

 
(i) Feed forward network: this is the simplest ANN 

formulated. There is a unidirectional flow of in-
formation in forward direction, i.e.  From input to 
output via processing through hidden network. It 
does not contain any cycle or closed loop. They are 
very popular and are extensively used in most of 
the practical applications. They are also referred to 
as bottom-up or top-down approach and can be or-
ganized in a single layer or multilayer.[1] 
 

(ii) Feedback network:  there is bi-directional flow of 
information with having loops in the network. 
These are more powerful and complex than feed 
forward networks. They are also referred as recur-
rent networks when talking about single layer or-
ganizations.[1] 
 
 

 
III. COMPUTATION AND 

REPRESENTATION IN BRAIN 
 
Brain is made up of large network of interconnected 
neurons. A typical neuron consists of (i)Dendrites :  
acting as a receptor for the incoming signals (ii) the 
cell body: which act as a channel for the information 
to pass and (iii)the axon: which receives the signal 
from the cell body and transmits to another neuron via 
synapse. A synapse is a structure that permits 
a neuron (or nerve cell) to pass an electrical or chemi-
cal signal to another cell (neural or otherwise)[2]. Ac-
tivation of neuron generates an Action Potential (AP) 
and conducts down the axon. When an axon ends on a 
dendrite of another neuron, the signal spreads passive-
ly from the dendrite to the cell body of the second 
neuron.[3] 
 
IV. TOPOLOGY OF A NEURAL NET-

WORK: 
 
 The structure or topology of a neural network de-
pends on following factors: 
(i) No. of levels or layers: There can be multiple 

layers in a hidden neural network. Each of these 
layers consists of a fixed number of nodes. Other 
than these multiple layers in hidden network, 
there are input as well as output layer. 
 

(ii) Connection patterns:  there are two types of con-
nection patterns: “totally connected” and “partial-
ly connected”. The pattern is called totally con-
nected if all the outputs connect with all the nodes 
in the following level resulting in more connec-
tions than nodes. And if by any reason there is 
loss of links in the network then it is said to be a 
partially connected pattern. 

 
(iii) Information flow:  this is the main part where 

topologies of the networks differ. Based on the 
direction of information flow there are two types 
of structure: “feed forward” and “feedback”. 
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When any output of the neurons is input of neu-
rons of the same level or preceding levels, then 
network is called as feed forward. 

 
In counter position if there is at least one connected 
exit as entrance of neurons of previous levels or of the 
same level, including themselves, the network is dom-
inated of feedback. The feedback networks that have 
at least a closed loop of back propagation are called 
recurrent[4]. 
 
V. HOW THEY LEARN 
 
To learn from its surroundings and refining their per-
formance is the key property in all the Artificial Neur-
al Network Models (ANN). More knowledge about 
the environment is attained during the iteration of the 
learning process. Learning basically involves the alte-
ration of actions owing to experience. A group of pre-
written rules regular the changes in the internal para-
meters of the neural network after the network gets 
simulated by its environment. This pre-written set of 
rules that defines the learning process is regarded as 
algorithm. Learning of ANN involves internal para-
meter being modified by applying the learning algo-
rithm when the input patterns are provided. A classifi-
cation condition of ANN involves whether the net-
work learns all through its regular working (online) or 
whether it adopts learning after discounting of net-
work (offline). Offline learning is divided into two 
stages: training stage and operation stage. Training 
stage contains the data or sample which act as a source 
of knowledge for the network. The parameters (or the 
weights) stay static on concluding the training stage. 
On the other hand, online learning, there are no such 
distinct stages.As per the pattern used, we categorized 
the network in two learning kinds: 

A. Supervised learning 
B. Unsupervised learning 

 
VI. SUPERVISED LEARNING: 
 
In this, an extrinsic manager (supervisor) manages the 
answer that is expected by the network from a decided 
input. The job of a supervisor is to match the output of 
the network with the estimated value and to regulate 
the quantity of variations to be done in the weight. 
Accuracy is determined by the variance in the re-
sponse of the network and the anticipated value. 
Supervised learning can be carried out using the fol-
lowing patterns: 
(i) Error correction learning: In case of ANN train-

ing using error correction technique, a cost func-
tion is minimized, which is reliant on the differ-
ence between the required value and the ac-
quired value. This is achieved by altering the 
weight of communication links present between 
the neurons. 

(ii) Reinforcement learning: in reinforcement learn-
ing, the role of supervisor is to point out whether 

the result given by the network is same as what 
was anticipated. Positive for success and nega-
tive for failure. The role of a supervisor is that of 
a judge that has a judgment regarding the output 
of the network rather than being a controller (or 
administrator). 

 
(iii) Stochastic learning: it involves the following 

sequence of events:  
a. Arbitrary choosing of weight. 
b. Altering their values. 
c. Pursue pre-established expectation arrangement. 
d. Estimate its outcome from the anticipated goal. 

 
The analogy to stochastic learning is defined as: “in 
the stochastic learning there are usually analogies in 
thermodynamic terms, associating the artificial neural 
network with a physical system that has certain ener-
getic state”.[4] The energy of the network compre-
hended the steadiness level, i.e. the value of the 
weight that provides the output closes to the antic-
ipated value correlates to the minimum energy. So, in 
this learning type, we chose an arbitrary weight, alter 
its value and comprehend the energy of network. We 
say the performance of network is similar to antic-
ipated one if the energy diminishes post alteration. 
And the altered value gets acknowledged. But if the 
energy increases or remains the same, the altered val-
ue gets accepted in pre-established expectation ar-
rangement. 
 
VII. UNSUPERVISED LEARNING: 
 
In unsupervised training in ANN, there is no informa-
tion from any external element to provide signs 
whether the output produced, in reply to the input, i.e. 
appropriate or not. The whole domain is divided into 
groups for which Intuitively closeness criteria is used, 
an object belongs to a group if it is similar to the ele-
ment that integrates that group.[4] 
 
VIII. ADVANTAGES 

 
I. Some of the advantages of ANN are listed 

below: 
II. It is capable of accomplishing task outside 

the limits of linear program. 
III. The parallel processing in ANN makes it 

more flexible than other AI methods. 
IV. On failure of one element the parallel net-

work can take over and keeping the process 
running undisturbed. 

V. Memorizing the task saves us from repro-
gramming. 

VI. It is compatible with all the applications. 
It has greater fault tolerance. 

VII. Adaptive learning: ANN is capable to learn 
from the examples provided to it earlier and 
thus eliminates the need to prevent a model 
before. 
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VIII. Self-organizing: this property depicts the 
ability of ANN to distribute the knowledge 
within itself in the entire structure. 
 

IX. DOMAIN OF APPLICATIONS OF ANN: 
 

ANNs have lot of applications in almost every 
field say, image/signal processing, character or 
speech recognition, bio-medicine, expert systems, 
remote sensing, etc. Following are some of the 
broader categories in ANN domain: 
(i) Pattern recognition: In this domain patterns 

in the given data is discovered and recog-
nized for further processing. It is a  two pha-
seprocess: learning and detection. In learning 
phase, system is trained with pre-defined ex-
amples and is a time consuming process. 
Theory of ANN has given two different 
techniques of pattern recognition, statistical 
and structural. In statistical, data is reduced 
to number of vectors and further tasks are 
performed whereas in structural data it is 
converted into a discrete structure and then 
computerized techniques are applied. Optical 
character recognition (OCR), speech recogni-
tion, automated target recognition (ATR) are 
some examples in this domain. 

(ii) Prediction: Predicting the behavior of an 
event which depends from the time, with 
base in a group of values that are obtained 
from different moments. This domain uses 
multi-layer feed forward neural networks.[4] 

(iii) Optimization: A great variety of problems in 
Math, Science, Medicineand Engineering can 
be focused as problems where is required to 
determine a solution that accomplishes with a 
group of restrictions and diminishes or max-
imizes an objective function.[4] 
 

X. APPLICATIONS 
 
A. Optical Character Recognition:  OCR is the elec-

tronic simplification of images, scanned or 
clicked, into machine encoded text. The image 
can be handwritten, typewritten or printed text.  
There are many algorithms performing this task 
with their specific features.  It is considered a use-
ful tool in many fields. It is used to transform 
books and documents in an electronic file, to pub-
lish a text on a website, etc. It is a research field 
in Artificial Intelligence->Pattern Recognition. 
OCR has evolved over decades with higher accu-
racy and minimal constraints. 

B.  
Fingerprint Recognition: Fingerprint recognition 
is a field of biometrics using fingerprint for elec-
tronic verification and automated recognition of 
an individual. Its popularity is because of easier 
access, good performance and low cost of sen-
sors. An impression of ridges on the finger forms 

a fingerprint. A single curved segment is a ridge 
whereas the region between two ridges is knows 
as valley. A fingerprint pattern consists of two 
minutiae ridge pattern and ridge bifurcation.  A 
fingerprint can be represented by the minutiae lo-
cations, types and attributes like orientation.[5] 

 

 
Figure1: Finger print sample (source: 

http://fingerchip.pagesperso-
orange.fr/biometrics/types/fingerprint.htm) 

 
Artificial Neural Networks are used for fingerprint 
recognition. Basic structure of fingerprint recognition 
system using ANN is as follows. 

 
(i) Image Acquisition: Fingerprint is obtained 

through camera, recording sensors etc. This is fol-
lowed by sampling and quantization. The best of 
digital image capture record represents loss of da-
ta as the sampling process involved in digitization 
selects samples at specific intervals only [5]. 

(ii) Preprocessing: The acquired image is made suita-
ble by manipulation and interpretation at various 
subsequent stages. The quality of image is im-
proved, noise is removed and the variations in in-
tensity are recorded. Another important aspect is 
image restoration which extracts image informa-
tion from a degraded form to make it suitable for 
subsequent processing and interpretation [6].  

(iii) Feature Extraction: In this stage the details of 
the image are captured along with some vital in-
formation for the purpose of interpretation. Also, 
redundancy is removed in this step. 

(iv) Classification: A class label is assigned to 
image by examining its features and comparing 
them with the class that the classifier learnt dur-
ing the training stage. To a large extent the sys-
tem’s performance is determined by this stage. 

 
C. Image compression: The goal of image compres-

sion Is to decrease the insignificance of the image 
information so that we can save or transfer info in 
an effective way. Image compression may 
be lossy or lossless. In lossy compression tech-
niques, some of the advanced details in the image 
can be given-up in order to save the storage 
space. Whereas in Lossless compression, the 
compressed data, when decompressed, will be 
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exact imitation of the original data. For e.g. Bi-
nary data such as executable, documents etc. are 
compressed which has to be exactly reproduced 
when decompressed. Whereas an approximation 
of music and image files is enough in cases where 
error between original and compressed file is to-
lerable. 
 

D. Brain tumor detection: Today, tools and ap-
proaches to evaluate tumors and their behavior 
are improving at a faster rate. Magnetic Reson-
ance Imaging (MRI) is the state-of the-art medi-
cal imaging technology which permits cross sec-
tional view of the body with unmatched tissue 
distinction. In order to have an effective detec-
tion, treatment and observing of the disease, MRI 
is an effective tool that provides detailed informa-
tion about the targeted brain tumor framework. 

 
E. ANN in medical diagnosis: Ann made up of in-

terconnected artificial neurons exhibiting proper-
ties of biological neuron.  It can serve as a diag-
nostic tool in various serious and diverse diseases 
like colorectal cancer, breast cancer, thyroid can-
cer, early diabetes, cardiovascular diseases, gyne-
cological disease etc. The tools used for diagnos-
tic evaluation are designed with more accuracy. 
ANN is capable of managing large data efficient-
ly and quickly. Following steps are involved in 
medical diagnosis:[7] 

(i) The pre-requisite for diagnosis is a verified data-
base capable of identifying patient’s disease. The 
database is built after training the artificial neural 
network with the help of example cases.  It con-
tains finite number of datasets which uses the 
learnt knowledge and generalizes rule for new 
cases. The complete database obtained is then ve-
rified with some other examples and, if success-
ful, will be called as verified database.  

(ii) Patient is examined using ANN techniques along 
with their database. 

(iii) The diagnosed report is generated which is fur-
ther evaluated by the doctor. 

Presently in experimental stage, neural network looks 
quite promising in making out various diagnosis re-
lated to the cardiovascular system in the near future.  
 
 
 
 
 
 
 
 
 
 
 
 
 

The basic concept being creating a artificial model of 
CVS representing the original one and comparable to 
it. The model must be self-adapting to various stresses 
and should maintain the relationship among different 
variables with the gradual changes in the strength of 
the stress without calling for a supervisor. And this is 
where the ANN comes into play. 
 
Apart from diagnosis it also helps in drug designing, 
analysis of blood and urine samples in diabetic pa-
tients, bio-chemical analysis, image analysis of radio-
graphs, etc. 
 
CONCLUSION 
 
Neural networks is an emerging field which can be of 
great advantage to the society. Undeterred by the limi-
tations artificial neural networks is gaining popularity. 
Neural networks with their ability to learn are flexible 
and powerful.  Also, ANNs are more feasible and pro-
vides solution to complex problems. Neural networks 
combined with artificial intelligence and fuzzy sys-
tems have huge future potential. 
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