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Abstract

We can use neural network whose architecture is
optimized using genetic algorithm. In the case of neural
network we need to use frequently the activation function
also called the sigmoid function for the neurons. Here the
error function is constructed as multi- recursive. Recursion
and searching techniques are inherent to genetic
algorithms. In case of data analysis, the outcome is
unpredictable. As a part of output, there can be modules
that are generally un- related. Genetic Algorithm along
with neural network can be applied to a class of problem,
where the statement of the problem is ambiguous. The
problem statement is not clear. But it is seen that
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application of GA along with neural network gives optimal
results. The neural network is a black box. There are
many numbers of hidden layer along with the input and
output layer. Each layer contains nodes called as neurons.
The proposed system firstly optimizes the network
architecture. This optimized network is then used to
predict the output of an application that deals with a large
amount of data. In this paper we will do the analysis of
data of Amazon using neural network and genetic
algorithm.

Keywords:Genetic Algorithm, Neural network, Data
Analysis.

1 Introduction

Artificial neural network can be applied to various fields and have
always proven to be useful. They can be applied in the field of voice
recognition, classification problems and so on and so forth. Before
artificial neural network is applied to any application, the network
has to be trained. For our proposed system, we are using a dataset
having 1,40,000 rows. This dataset is used to train the network.
Neural network is like a black box. We do not know how many
hidden layers are there. We need to select the correct network for
our application. Selection of the correct network is difficult as well
as important.

Another reason to train the network is to find the correct
weights for the network. This is a very important step required
for training and learning the network. This step also helps to get
the desired output as per the input. The weights are linked to the
error function. If the calculation of the weights is correct, the
error function is also minimized. The error function is calculated
as the difference between desired output after training the
network and the output of the network.

In order to erudite the network, variants of backward
propagation algorithm are generally used. The error backward
propagation algorithm depends on gradient descent algorithm.
Disadvantage of this algorithm is that it is highly recursive based
thereby increasing the time complexity.

Another technique is the Global Search technique that also
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helps to optimize the network. Thus helps to find the number of
hidden layers. Classic algorithms can be used to minimize the
neural network before training the network. Minimization of the
network also means to find the minimum number of neurons in
each of the hidden layer.

2 Related Work

Artificial neural network depends on the structure of human brain.
It is a multilayered network. There are a number of hidden layers.
The network acts as a black box, and it becomes very important for
us to know the exact number of hidden layers. There are various
classic algorithms to minimize the network. Each has their own
advantages and disadvantages.

There are several nodes in each layer representing neurons. The
neurons are not connected with each other in the same layer. There
is interconnection between each layer through neurons. This makes
the structure complicated.

There is a strong requirement to optimize the network. This is
an essential requirement as the output of the network should
match with the expected output. We get the desired output after
training the network. The connection of the neural network is
typical. Neurons of one layer are connected to all the neurons in
the next layer. This makes the neuron strongly connected. As the
neuron is strongly connected, we can easily construct directed
acyclic graph of the network. When each neuron of one layer is
connected to all the neurons of the next layer, the network is
called as a feed forward network.

It is vital to find the parameters of the artificial neural network.
There are three main features of the artificial neural network that
we need to consider for the purpose of optimization:

• The activation function

• Training algorithm

• Network architecture

The network architecture primarily means the total number of
layers in the network and number of neurons each layer consists of.
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The network architecture also consists of an output layer, an input
layer and a number of hidden layers. We need to find the number
of neurons in the input and the output layers. This calculation
depends on certain features of the neural network.

All application of neural network needs to optimize the network
first. We can call the network optimize if we know exactly the
number of neurons the network consists of and also the number
of hidden layers. This number of hidden layer is required for the
training process so that correct mapping can be done.

Artificial neural network is trained by using large number of
input data. These input data has corresponding output data. We
need to match each input data with the corresponding output data
accurately. This can be done after optimizing and training the data.

In case of input layer the observations are given as sequential
input. There is a set of hidden layers. Each of the hidden layers
has neurons along with weights associated with each layer.

The output layer has specified neurons to collect the outputs
from the hidden layer. In order to optimize the architecture of an
artificial neural network, it is required to find the optimal number
of hidden layers. The performance of the neural network will
enhance if we use the best activation function. Best performance
of the network also depends how we minimize the error. Error
minimization follows correct capturing of the error. If we reduce
the gap between desired output and calculated output, we can
reduce the error effectively.

It is also required to find the correct parameters. In case of
supervised learning, for every input, the desired output is
considered, so that along with the weights we can reduce the
error.

Our proposed model first optimizes the structure of the neural
network, and then it is used to find the optimality of Big Data.

3 Proposed Work

The neural network is like a black box. It is a layered architecture
consisting of neurons in each layer. The signal travels from the
inward layer neurons to the outward layer neurons. There are some
hidden layers that also contain neurons. There are some input and
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output specifications for each neurons in each layer. It is designed
keeping in mind the structure of human nervous system. We really
don’t know how many nerves are there in our brain. If we can
find out the number of hidden layers, and how many layers are
there in each layer that deals with our problem of optimizing the
architecture of the network. We also need to use a good activation
function to activate the neural network for maximized performance.
This paper will firstly deal with optimizing the architecture of the
neural network using genetic algorithm. Then we will be doing data
analysis of the Amazon data with the optimized architecture of the
neural network.

Before we go for optimization, we need to concentrate on few
parameters.

• T : maximum hidden Layers.

• to : number of neurons by incoming input.

• nT+1 : number of neurons by incoming output.

• nx : neurons by the xth hidden layer where x=1,,T.

• nop : optimal number of hidden layers.

• N : input to neural network

• o : output of the masked layer for o=1,,T.

• Z: The original output of the network

• des : calculated output of the network

• fx : activation function of the neurons.

• FX: transfer function of the ANN.

• Bi : binary variable

Based on the above parameters we calculate the output of the
neural network by the expression

FX(B,W,N) = Z = (z1, z2..znT + 1) (1)
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Considering the above equation we can find the output of the
first burried layer, the actual output of the masked layer o, the
last hidden layer and finally we calculate the output of the neural
network.

We can find the optimal number of masked layers by the
equation

nop =
T−1∑

o=1

bo

We start with the maximum number of hidden layers, and we
are reaching to a network that has optimal number of hidden layers,
generating an optimal network.

Next step of our proposed system is to apply this optimized
neural network to analyze and predict the output of a comparatively
large application that has a huge data set. We will be taking the
application of Flipkart web services that handles big data. The
Flipkart web services runs in cloud. Our machine will be connected
to the ubuntu environment. We will be using Matlab tool box to
work in the neural network. Firstly we will be training the network.
Since the network is optimized, we know how many buried layers
are there. We will be giving the number of hidden layers as one of
the input. We will be getting the output and the input from the
number of masked layers given as input. Then we can train the
network. We will be using a dataset designed to have 1, 40, 000
rows having input vector for each row. There is a target output
whose value is either true or false.

The erudite neural network will predict the output of the data
set. The output will be in the form of decimal numbers. To
process the output data for the application we will be
implementing Gradient Descent Back Propagation Algorithm
using Java.

4 Result Analysis

Our proposed system will be implementing the Gradient Descent
Back Propagation algorithm in Java on the output data set. There
are other back propagation algorithms that can be used instead
of the Gradient Descent Back Propagation algorithm. We give a
comparison in terms of efficiency between different algorithms
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Table 1: Comparison with other propagation algorithm
Sl. No. Algorithm Efficiency

1. Gradient Descent Back Propagation Algorithm 98%
2. Scaled Conjugate Gradient Back Propagation Algorithm 92%
3. Adaptive Learning Rate Back Propagation Algorithm 22%
4. Resilient Back-Propagation Algorithm 20%
5. Momentum and Adaptive Learning Rate Back-Propagation 22%

As the neural network is optimized first, this helps to simplify
the neural network and we get a definite result. It does not fall into
the category of NP hard problem.

5 Conclusion

The table in the result analysis shows the comparison of different
back propagation algorithm on the data set. We can see that the
Gradient Descent Back Propagation algorithm is the most efficient
to analyze the data of the application. Size of the data is reasonably
big. We will be first optimizing the architecture of the network
using genetic algorithm. Neural network is a closed box in which
the hidden layers are uncountable. Application of such kind of
network to any application will generate ambiguous results. Due to
this reason we firstly modify the architecture so that we the number
of masked layers exactly.

The number of hidden layer is applied as an input parameter to
the MATLAB tool box in order to train the network.

After the training phase we apply this network to analyze the
Flipkart web services.
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