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Abstract— Deep learning is a subfield of machine learning
which uses artificial neural networks that is inspired by the
structure and function of the human brain. Despite being a very
new approach, it has become very popular recently. Deep learning
has achieved much higher success in many applications where
machine learning has been successful at certain rates. In particular
It is preferred in the classification of big data sets because it can
provide fast and efficient results. In this study, we used
Tensorflow, one of the most popular deep learning libraries to
classify MNIST dataset, which is frequently used in data analysis
studies. Using Tensorflow, which is an open source artificial
intelligence library developed by Google, we have studied and
compared the effects of multiple activation functions on
classification results. The functions used are Rectified Linear Unit
(ReLu), Hyperbolic Tangent (tanH), Exponential Linear Unit
(eLu), sigmoid, softplus and softsign. In this Study, Convolutional
Neural Network (CNN) and SoftMax classifier are used as deep
learning artificial neural network. The results show that the most
accurate classification rate is obtained using the ReLu activation
function.

Keywords— Deep Learning; Tensorflow; CNN; ReLu; Softmax
Classifier

I. INTRODUCTION

Big data is a term that we can use for data sets with large,
diverse and complex data structures that are difficult to analyze
or visualize wusing traditional computing methods and
approaches [1]. The widespread use of the Internet has caused
frequent use of social media and increased data production such
as photo, video, text sharing and internet log records, which in
turn resulted in the formation of very large data sets called big
data.

The term big data does not only express the data collected
from the internet sources but also very different types of data
produced by various sources such as mobile phones, climate
sensors etc [2]. It is not possible to express the term big data and
big data anlysis with a single definition [3]. However big data
analysis can be defined as providing usability for the data
received from various sources through the use of data mining
operations. The fact that the size of the data and the time it takes
to process it, is another significant aspect of the big data. There
are 5 components called 5-V for big data.
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These components are variety, velocity, volume, verification
and value [6].

In addition to the machine learning approaches used in the
big data analysis, deep learning approaches are frequently used
today. In recent years, studies using deep artificial neural
networks have been successful in many competitions [7].

Deep learning, which is becoming more popular every day,
can be regarded as a learning technique on artificial neural
networks. While classification methods in classical machine
learning approaches are considered to be 0 or 1, deep learning
can provide numerical results between 0 and 1 as well. Thus,
more accurate answers can be obtained for the current problem,
and faster and higher accuracy values can be achieved in
classification approaches.

By using a CNN in deep learning, a model class can be
created to enable powerful and often correct assumptions by
changing various parameters [8]. There are several libraries used
in deep learning studies.

In this study, classification was made using the Tensorflow
library. Tensorflow is an open-source software library
developed by the Google for numerical computation, which is
now widely used by many large companies. Tensorflow
provides an interface for expressing machine learning
algorithms and an application for executing these algorithms [9].

A calculation expressed using TensorFlow can be carried out
with little or no modification in a wide range of heterogeneous
systems, from mobile devices such as phones and tablets, to
large scale distributed systems of hundreds of machines, and to
various computing devices such as GPU cards.

In this study, the MNIST dataset was used to measure the
performance of the Tensorflow library. MNIST is an
abbreviation of "Modified National Institute of Standards and
Technology" and is a large data set consisting of handwritten
numbers widely used for the training of image processing
systems [10].

In this dataset, there are 60.000 figures for training and
10.000 figures for the test. Fig-1 shows the numbers written with
different handwritings. Each picture consists of 28x28 pixels.
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Fig. 1. Examples of the MINIST dataset

The correct classification performance of the data set was
measured by selecting different activation functions in the
software prepared with the Tensorflow library. The graphs and
equations for the selected activation functions are given in
Table-1.

TABLE 1. GRAPHS AND EQUATIONS OF ACTIVATION FUNCTIONS USED
Activation Plot Equation
Function
Rectified 0,x < 0}
li it X) = \y——_~
inear uni f( ) {x’x >0
[11] —
Exponential 4 x(e*=1),x<0
linear unit o fx) = { }
[12] x,x 20
TanH [13] — 2
AT f&) =171
Sigmoid[13]
X =
F0) = =
SoftPlus [13] f(x) =In(1+ e’
Softsign[ 14
gn[14] F(x) =
1+ |x|

Softmax classifier is used to classify the data set. Softmax is
a classifier and function that is often used in deep learning
applications [15]. With Softmax, the data can be categorized by
direct classifier.

In the first part of this paper, big data, deep learning,
TensorFlow, MNIST data set, activation functions used and
general information about softmax classifier are given. In the
second section, experimental work is described. The final
section contains the results and the discussion.

II. EXPERIMENTAL STUDIES

The flow diagram for the prepared system is given in Figure-
2. The images contained in the MNIST data set are stored in the
IDX file format. This is a simple format for vectors and
multidimensional matrices of various digital types. There are 4
files in the dataset, including image and label information for
testing and training.

Preparing the MNIST dataset

\/

Determination of parameters in Tensorflow library

Vi

Selection of weights and creation of CNN layers and determination of bias values

\/

Selection of activation functions

\/

Getting results with classifier

Fig. 2. Proposed System

The parameters for the Tensorflow Library for deep learning
in the second phase are specified. For this study, 100,000
iterations were processed. Since each image is composed of
28x28 pixels, the network input parameter value is taken as 784.
Output class is selected as 10, because the digits are expected to
be within digits from 0 to 9.

In determining the weights in the third stage, 5x5
convolutional layer and 32 outputs were selected. Then a 5x5
convolutional layer and 64 outputs were applied again. In the
fully connected layer, values of 3136 and 1024 are selected as
input and output, respectively. In the output layer, the output
value in the previous layer is 1024, which is input and taken as
10 outputs with the total number of classes. Bias values are taken
as output values in the weight layers.

In the fourth step, the performance of the classifier was
measured during the selected iteration by selecting different
activation functions. Table-2 shows the accuracy rates obtained
from using different activation functions.
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TABLE IL CLASSIFIER PERFORMANCE ACCORDING TO DIFFERENT

Sigmoid activation function Test accuracy values

ACTIVATION FUNCTIONS elLu-Testing Accuracy
Activation Function Testing Accuracy 15
1
ReLu 0.9843
0.5
TanH 0.7591 0
O O N O < O O N O < O VN X0 < O O
O O d d N O N & & 1N O O NN 0 O O
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eLu 0-9687 T T YT T T T T T
___ $gEgEgEEeEEEEEE S
Sigmoid 0.7851 = EEEE S s s 8 s S8 s s s s s
SoftPlus 0.9765 Fig. 6. eLu activation function Test accuracy values
SoftSign 0,7773 )
TanH-Testing Accuracy
1
The accuracy values obtained according to the iteration 0.5
numbers of the ReLu activation function obtained as the best
result are given in Figure-3. The graphs for the other activation 0
functions are given in Figures 4-8. BENIIRILETISERRIEA
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Fig. 8. SoftPlus activation function Test accuracy values
0.5
III. RESULTS AND DISCUSSION
0 . . L . .
O 0O Nt O BN T OO N O Deep learning approaches are increasing in their popularity
8835508333888 53883 every day. Deep learning provides fast and effective solutions
™ ™ ™ e . . . . .
e (N especially in the analysis of big data. In this study, a
v O O 0O 0O 0O O VO O O 0O O O OV OV OV W . N . .
282 E L2 L8 E2LE2LLEELLLELER classification task was carried out on the MNIST data set which
is widely used in deep learning applications. Tensorflow was
Fig. 4. Softsign activation function Test accuracy values used for this purpose.
o A Different activation functions were selected in the system to
Sigmoid-Testing Accuracy test the accuracy of the classification of the system. ReLu, eLu,
1 tanH, sigmoid, softPlus and softsign activation functions were
used for this purpose. SoftMax is used as the classifier function.
0.5 It has been observed that the best accuracy is achieved when the
ReLu activation function is selected. In the study conducted with
O . . . 0 . . .
SEN®mIToL DT B NDT S ReLg activation function, 98.43% classification accuracy is
8385229220 ITLL8S8SXFTITZ obtained on the test data.
A LT T TS
¢ U U U U U 0 0 0O YO YUY T T The increase in the number of iterations showed an increase
in the accuracy values, but the total classification time is also
Fig. 5.

increased. In subsequent studies we aim to increase accuracy by
applying different neural network architectures.
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