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Abstract— A data can be as a big data when it  
exceeds the limit of ordinary database. In such cases 

the structure wise and constraints wise the limit may 
be exceeded. Big data is a huge amount of data 
which may be either unstructured or structured.  Big 

data has all kind of data (text, audio, video, etc.). 
We can use the power of machine learning by 

means of artificial intelligence for analytics of data.  
Deep learning techniques can be employed in Big 
Data because deep learning is an unsupervised 

learning method and it can analyze the structure of 
the data more efficiently than the other machine 

learning methods. This paper proposes the way to 
use deep learning in high dimensional big data. In 
big data analytics  , the deep learning is not widely 

adopted because of the high dimension of the data 
itself. For better adaptation of machine learning, for 

the high dimensional data in big data analytics, 
distributed clustering and distributed processing 
method is suggested. 

(Keywords: Big data, machine learning, high 

dimension) 

I.  INTRODUCTION 

As we, all know big data is a concept when 
the data becomes so large and could not be handled 
by the traditional database systems and other 

conventional data handling concepts. There are 
many methods for data analytics in big data. As 

deep learning process provides much benefits than 
the traditional big data analytic methods  ,it  is 
proposed to use in the analytics of big data.  

 
This paper focus entirely on utilizing the   

deep learning technics in analytics  of big data. 
Many methods are deployed  in the analytics of data 
to understand the data structure and the relationship 

between them with respect to Big data analytics . 
These models are conventional statistical models 

and there are many tools available in the market to 
do data analysis namely, apache Hadoop, apache 
spark, etc.  

 

The use of deep learning in big data 
analytics or generally data analytics is much more 

promising because it use sophisticated algorithms, 
which automatically understand the structure of 
data. This opens a new and broad understanding of 

how to use the data in artificial intelligence because 
this enables the computer to understand a broad 

array of data and make the decisions based on the 
data.  
 

II. HIGH DIMENSIONAL DATA AND 

DIMENSIONALITY REDUCTION 

The biggest problem for deep learning is 
that it is hardware oriented, in  analyzing big data 
because of the learning procedures it is using. The 

problem for adopting deep learning in big data 
analytics is high dimensionality of the data.  Several 

researches are being done   to reduce the  
dimensionality  of data and methods  which lead to 
reducing the dimension of the data were evolved.  

 
The dimension depends upon the  number of 

parameters that are  to be taken into consideration 
for a machine-learning algorithm. When the  
number of dimensions increases , the time taken to 

train the neural network will also be longer . So we 
need dimensionality reduction of the data so that the 

algorithm will be faster.  
 

The effective ways to reduce the dimension 

of the data is to use classification and clustering. 
We can train the network successfully layer by layer 

by simply assigning the center of each clustering by 
randomly sampled data points from the 
input.[2](Nonlinear Dimensionality Reduction of 

data by deep distributed random samplings by Xiao-
Lei Zhang). This method provides very effective 

against some of the other methods in the 
dimensionality reduction. 
 

Principal Component Analysis (PCA), is 
another the most popular way of dimensionality 
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reduction method ,which aims to find a coordinate 
system, which the linearly uncorrelated coordinate 

variables (called principle components) describe, 
the most variances of data. Because PCA is lacking 

in the nonlinear data distribution many other 
nonlinear dimensionality reduction methods have 
been proposed. The one that is prevalent is 

nonparametric graph models[2] which mainly try to 
keep the pair wise similarities of data points as 

similar as  of the original high-dimensional space in  
low-dimensional space  
In this paper ,we describe a clustered data process 

for reducing the dimensionality of a data, in big data 
with an Artificial neural network[3,4]. As artificial 

neural network can  handle very huge data by 
initializing the weights in the neural network, we 
can reduce the high dimensional data to low 

dimensional data.  
 

 

III. K-MEANS CLUSTERING 

As we know the big data is unstructured, we need to 

make it structured.  The  k-means clustering is 
popular clustering algorithm which all the data are 

arranged to k-clusters belonging  to nearest mean 
cluster. After the dimensionality reduction, we take 
the reduced dimensions to cluster the data. The data 

that is represented here is a sample data that is 
reduced from high dimensionality to reduced 

dimensional data. The data is now clustered using 
the k-means clustering concepts. 
 

This algorithm will assign the centeriod to a random 
location and reduce the mean error so that by 

moving the centroid to a position that is near the 
cluster of data and by calculating the distance from 
the centroid and the data is structured or grouped 

into different clusters. This method is very fast but 
the main problem is the dimension of the data that 

makes clustering a hard and computing heavy task. 
As we can see in fig1 the data that is plotted in fig 2 
is grouped into nice clusters that is displayed as 

blue and red colors and the centroids are displayed 
as („X‟) in the diagram. 

 
 

 Let's take a sample random dataset and cluster the 
data 

 

 
FIG 1 sample random dataset and cluster the data 

 
 

The k-means clustering algorithm and the clustered 
data. 
 

 
Fig 2 Clusters using K-Means algorihtm 
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Fig 3 (Method of  Dimensionality reduction of Data 
with Neural Networks G. E. Hinton and R. R. 

Salakhutdino) 

Pretraining consists of learning a stack of restricted 
Boltzmann machines (RBMs), each having only one 
layer of feature detectors. The learned feature 

activations of one RBM are used as the „„data‟‟ for 
training the next RBM in the stack. After the 

pretraining, the RBMs are „„unrolled‟‟ to create a 
deep autoencoder, which is then fine-tuned using 
backpropagation of error derivatives.[6] 

IV.  USAGE OF ARTIFICIAL NEURAL NETWORK IN 

ARRANGING THE DATA . 

In big data analytics there are wide variety 
of data and hence there should be a method of  the 
deep learning process , so that above mentioned 

dimensionality reduction can be done  properly and 
eventually  reduction in the  training time can be 

achieved  
 To adapt the deep learning algorithm to 
effectively reduce the data dimension we need to 

design a new artificial neural network so that it 
would optimize our clustering and classification 
algorithm to adapt to the data that is provided. 

 
 To solve this training and huge number of 

computations we use standard distributed 
computing technique but in a much more effective 
way. 

 

V. PROBLEMS IN PROCESSING BIG DATA 

The main hurdle in dimensionality reduction 
and  clustering of  big data, is the processing power 
of the hardware  required to be used. The processing 

power in the computers are limited.and  we need a 
distributed computing system suitable requirement 

of hardware as well as software applications and 
networking systems  so that machine learning 
processes can be done  in big data analytics. we use 

custom distributed computing API for our clustering 
and dimensionality reduction algorithms to For the 

computing in big data  machine learning algorithm 
may be  efficiently used  . 

The proposed distributed computing API is 

specially designed for analyzing big data 
 

 
 

Fig 4 Distributed neural network 

 
 

 
In the figure 4 above the distributed neural 

network is explained so that it will work with the 

dimensionality reduction the nodes from the first 
layer a11  to a1n will be computed in one distributed 

system or each nodes can be splitted to compute in 
the different systems. Each nodes will have a 
communication layer, transport layer for data and 

computation layer for the computing. The each 
neuron will connect and communicate with each 

other using this model. The computing layer 1(c1) 
will compute the neural group of 1st hidden layer 
and the computing layer 2(c2) will compute the 

neural group of the 2nd hidden layer. The each api 
layer is given in the below diagram. 

 
 

Fig 5 api layer 
The communication layer of the distributed neural 

network is explained in the fig 4.   Distributed 
neural network is a highly efficient way because 
each computation is done on a individual machine 

and then combined on a separate distributed 
network to combine the data and produce the 

output. This is very efficient way to compute the big 
data. After the datas dimension is reduced. The 
clustering can be done very easily because of the 
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low dimension. The below table will give the 
reference of the dimension reduction. 

 
Table 1 Dimension reduction before and after 

Sl.N

O 

Dimension 

before reduction 

Dimension after 

reduction 

1 10000x10000 100x100 

2 999x999 100x100 

3 9x999 5x50 

 
 

 
 

fig 6 Output 
 

In the figure 6 the output is shown. The process is 
first we are reducing the dimensionality with single 
process   The result is analyzed and then the speed 

of the function is accessed. subsequently, the 
distributed dimensionality reduction technique is 

run and the speed of the function is accessed. 
 

VI. CONCLUSION 

In this paper we represent a new method for 
distributing the neural network to distributed 

computing environments thus improving the speed 
of the neural network and deploying the neural 
networks in reduction of  the dimensionality of big 

data. Depending on the the data dimensions model 

will scale so that the dimensions of the data is 
scaled evenly among the computing nodes. 

 

VII. FUTURE ENHANCEMENT.  

As this methods will prove efficient but 
further research is needed to make the algorithms 
more efficient in splitting the data for processing 

and make it highly efficient to make the 
organization of data more efficient. The artificial 

neural network also known as deep neural network 
should be used to train the data from big data 
automatically. The efficient way of processing big 

data will lead to a artificial intelligence system 
which may take  its own decisions by  by  its own 

thinking and enhance from it. 
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