
                                IJRIT International Journal of Research in Information Technology, Volume 2, Issue 9, September 2014, Pg. 22-29 

Seema Devi, IJRIT  22 
 

 

International Journal of Research in Information Technology 

(IJRIT) 

 
                       www.ijrit.com            ISSN 2001-5569 

    

NeuralWare Software with MLP for the Detection of 

Breast Cancer Disease and Thyroid Disease 
 

Seema Devi, Sadhana G, Trishant Malik  

 

Student, Computer Science , Maharishi Dayanand University 

Gurgaon, Haryana, India 

Seemasinghal.singhal11@gmail.com 

 

Student, Computer Science , Maharishi Dayanand University 

Gurgaon, Haryana, India 

Sadhna.bangalore@gmail.com 

 

            Student, Computer Science, Maharishi Dayanand University 

Gurgaon, Haryana, India 
Malik.trishant@gmail.com 

 

 

 

Abstract 
This paper compared various MLP activation functions for classification problems. The most well-known (Artificial 

Neural Network) ANN architecture is the Multilayer Perception (MLP) network which is widely used for solving 

problems related to data classifications. Activation function is one of the elements in MLP architecture. Selection of the 

activation functions in the MLP network plays an essential role on the network performance. A lot of studies have been 

conducted by researchers to investigate special activation function to solve different kind of problems. Therefore, this 

paper intends to investigate the activation functions in MLP networks in terms of the accuracy performances. The 

activation functions under investigation are sigmoid, hyperbolic tangent, neuronal, logarithmic, sinusoidal, exponential, 

Uni-Polar Sigmoid Function, Bipolar Sigmoid Function, Radial Basis Function, Conic Section Function, Medical 

diagnosis data from two case studies, thyroid disease classification and breast cancer classification, have been used to 

test the performance of the MLP network. The MLP networks are trained using Back Propagation learning algorithm. 

The performance of the MLP networks are calculated based on the percentage of correct classification. The results 

show that the hyperbolic tangent function in MLP network had the capability to produce the highest accuracy for 

classifying breast cancer data. Meanwhile, for thyroid disease classification, neuronal function is the most suitable 

function that performed the highest accuracy in MLP network. 

 

Keywords: Activation function; Neural Networks; Data classification; Neural network applications, 

Multilayer perceptron network. 

 

1. Introduction 
A multilayer perceptron (MLP) is a feedforward artificial neural network model that maps sets of input data 

onto a set of appropriate outputs. A MLP consists of multiple layers of nodes in a directed graph, with each 

layer fully connected to the next one. Except for the input nodes, each node is a neuron (or processing 

element) with a nonlinear activation function. MLP utilizes a supervised learning technique 

called backpropagation for training the network.MLP is a modification of the standard 

linear perceptron and can distinguish data that are not linearly separable. Due to its robust capability and 

simple structure design, it has been widely used in many applications. However, in some cases, MLP 

networks fail to provide a good solution. This happens due to improper selection of architecture, 

initialization of weights or data selection. Another factor that affects the training process is the selection of 

transfer function. An activation function in MLP network is typically a non-linear function that transforms 

the weighted sum of inputs to an output value. An activation function or a transfer function for the hidden 
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nodes in MLP is needed to introduce nonlinearity into the network. The selection of activation function 

might significantly affect the performance of a training algorithm. should have several important 

characteristics. It should be continuous, differentiable and monotonically nondecreasing. One of the most 

attractive properties of ANNs is the possibility to adapt their behavior to the changing characteristics of the 

modeled system. Last decades, many researchers have investigated a variety of methods to improve ANN 

performance by optimizing training methods,learn parameters, or network structure, comparably few works 

is done towards using activation functions. The standard sigmoid reaches an approximation power 

comparable to or better than classes of more established functions investigated in the approximation theory 

(i.e.,splines and polynomials).Jordan presented the logistic function which is a natural representation of the 

posterior probability in a binary classification problem. 

 

2. Methodology 
 

The objective of this study is to measure performances of MLP networks on classifying diagnosis data of 

thyroid disease and breast cancer using MLP networks and Levenberg Marquardt (LM) as the training 

algorithm. In this paper, LM training algorithm is adopted for updating each connection weights of units. 

LM algorithm has been used in this study due to the reason that the training process converges quickly as 

the solution is approached. For this study, sigmoid, hyperbolic tangent, neuronal, logarithmic, sinusoidal 

and exponential functions are applied in the learning process. 

 
2.1 Multilayer Perceptron Network 

 
A multilayer perceptron (MLP) is a feedforward artificial neural network model that maps sets of input data 

onto a set of appropriate outputs. A MLP consists of multiple layers of nodes in a directed graph, with each 

layer fully connected to the next one. Except for the input nodes, each node is a neuron (or processing 

element) with a nonlinear activation function. MLP utilizes a supervised learningtechnique 

called backpropagation for training the network. MLP is a modification of the standard 

linear perceptron and can distinguish data that are not linearly separable. 

 

2.2 Levenberg-Marquardt Training Algorithm 

The Levenberg–Marquardt algorithm (LMA), also known as the damped least-squares (DLS) method, is 

used to solve non-linear least squares problems. These minimization problems arise especially in least 

squares curve fitting.The LMA interpolates between the Gauss–Newton algorithm (GNA) and the method 

of gradient descent. The LMA is more robust than the GNA, which means that in many cases it finds a 

solution even if it starts very far off the final minimum. For well-behaved functions and reasonable starting 

parameters, the LMA tends to be a bit slower than the GNA. LMA can also be viewed as Gauss–Newton 

using a trust region approach.The LMA is a very popular curve-fitting algorithm used in many software 

applications for solving generic curve-fitting problems. However, as for many fitting algorithms, the LMA 

finds only a local minimum, which is not necessarily the global minimum. 

2.3 Activation Functions 

A function used to transform the activation level of a unit (neuron) into an output signal. Typically, 

activation functions have a "squashing" effect. Together with the PSP function (which is applied first) this 

defines the unit type. Neural Networks supports a wide range of activation functions. Only a few of these 

are used by default; the others are available for customization.The activation function of a node defines the 

output of that node given an input or set of inputs. This is similar to the behavior of the linear 

perceptron in neural networks. However, it is the nonlinear activation function that allows such networks to 

compute nontrivial problems using only a small number of nodes.  
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2.3.1 Sigmoid activation function 

 
When designing a network, the initial transfer function is applied to each layer of the network. For most 

networks, the recommended transfer function is sigmoid or hyperbolic tangent. The most common 

activation function used in MLP is sigmoid activation function and commonly gives good results. Fig. 1 

presents the hyperbolic tangent activation function. As shown in Fig. 1, sigmoid activation function 

saturates to 0 or 1, which are the values used to indicate membership in an output class. The input for this 

function is varied from -� to +�but usually bounded to certain value. 

2.3.2 Hyperbolic tangent activation function 

 

Another most common activation function used in backpropagation learning is hyperbolic tangent 

activation function. Hyperbolic tangent activation function is similar to sigmoid activation function in 

transforming the net input to saturate output class between -1 and +1. Fig. 2 presents the hyperbolic tangent 

activation function. 

 

2.3.3  Neuronal activation function 

 
A neuronal activation function is a periodic activation function suggested by. This activation function has 

the combination of sigmoid and sinusoidal function. In Fig. 3,the solid line represents the neuronal 

function, dashed line represents sigmoid function and dotted line represents sinusoidal function.  

 

2.3.4 Logarithmic function 

 
This activation function is proposed with an idea to have larger derivatives as the output reaches extreme 

values. Fig. 4 shows logarithmic function.  

 

2.3.5 Exponential activation function 

 
The application of this function to a value x is written as exp (x). Fig. 5 shows an exponential function 

employed for MLP network. This function is ideal in using with a radial unit that models a Gaussian 

function for radial basis function (RBF) network. However, this function is employed to MLP network to 

investigate its effect.  

 

2.4 Proposed System 

 
The purpose of using neural network is to be able to detect and hence classify the data that are too complex 

for the traditional statistical models. This paper has chosen MLP network as the classifier. The MLP model 

was simulated using Neural Ware software where the networks are feed forward neural networks with one 

or more hidden layers. This means that one hidden layer MLP is almost always sufficient to approximate 

any continuous function up to certain accuracy. The advantages of MLP are, their abilities to learn and give 

the better performance especially in the case of classification are proven. In additions the construction of 

MLP is simple. The ability of an MLP network to classify data efficiently and make decisions based on the 

classification results is one of the distinguishing features that resemble human intelligence. The MLP 

network has to be train before it able to perform specific task with less error. Theoretically, a single MLP 

network with the best performance at the fewest number of hidden neurons will be selected as the best 

ANN to represent a problem, Breast cancer disease. 

 

Example of benign/malign samples 
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This paper is using the same dataset to perform new analysis of MLP classification comparing 6 different 

activation functions. All the 9 attributes were in the range between 2 and 9. The breast cancer data had two 

output classes. The predicted outputs were continuous values and converted to absolute values 

representation within the threshold ranges. The other data used was thyroid disease data. Three classes of 

thyroid divisions came from five attributes with continuous values between -0.7 to 141. 
 

 
 

The performances of each MLP network will be evaluated in terms of percentages for correct classification, 

defined as the different between the actual and the simulated results. The performance of correct 

classification is defined as : 

% Correct Classification = (Total of correct Data/Total Number Data)*100%   
 
THE BEST SELECTED ACTIVATION FUNCTIONS FOR DIFFERENT CASE STUDIES: 
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Figure 1: Multilayer perceptron network 

3. Tables, Figures and Equations 

3.1 Table and Figures 

VARIOUS TYPES OF ACTIVATION FUNCTIONS USED IN THE NEURAL NETWORKS: 

Fig Table 4 

Sr.      

No. 

Name Function Characteristics 

1 Binary 

threshold 

 

1,  xj >=0 

0,  xj <0 

 

Non-differentiable, 

step-like, s j ��0,1� 

2 Bipolar 

threshold 
1,   xj>=0 

-1,  xj<0 

Non-differentiable, 

step-like, s j ��−1,1� 

3 Linear ajxj Differentiable, 

unbounded, 

s j ����∞,oo∞� 

4 Linear 

threshold 

0,  xj<0 

ajxj,  0<xj<xm 

1,   xj>=xm  

Differentiable, piecewise 

linear, 

s j ��0,1� 

5 Sigmoid 1/1+e
-a

j
x
j Differentiable, 

monotonic, smooth, 

s j ��0,1� 

6 Hyperbolic 

tangent 

Tanh(ajxj) Differentiable, 

monotonic, smooth, 

s j ��−1,1� 

7 Gaussian e
-(xj-cj)2

/2a
2
j Differentiable, nonmonotonic, 

smooth, 

s j ��0,1� 

8 Stochastic +1 

-1 

 

Non-deterministic 

step-like, s j ��0,1� 

or �−1,1� 
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Fig. 1 Sigmoid activation function 

 

Fig. 2 Hyperbolic tangent activation function 

 

Fig. 3 Neuronal activation function 
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Fig. 4  Logarithmic activation function 

 

 

Fig. 5 Exponential activation function 

3.2 Equations 

The expression of the Sigmoid activation function can be written as: 

Fsig(neti)=1/1+e
-s

s
.neti     

(1)
 

Where 

neti is the net input to the ith neuron  

Ss is the slope of the sigmoid function 

 

The expression of the Hyperbolic tangent activation function can be written as: 

fth(neti)=(e
net

-e
-net

) /(e
net

+e
-net

)    (2) 

where neti is the net input to the ith neuron 

 

The expression of the Neuronal  activation function can be written as: 

fp(neti)=1/(1+e
-sp.sin(rp.neti)

)     (3) 

where SP controls the slope while rp governs the frequency of the resultant function. 

 

The expression of the Logarithmic activation function can be written as: 

f(net)=In(net+1)   net>=0 

-In(-net-1)  net<0    (4) 
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The expression of the Exponential activation function can be written as: 

f (net) = exp(net)       (5) 

4. Conclusions 

The activation functions in MLP networks had been investigated to determine the most suitable function to 

solve classification problems. Results obtained from each network were compared to determine the best 

function that is one that gave the highest accuracy. In classifying the breast cancer cells, hyperbolic tangent 

function had shown the capability of achieving the highest accuracy of an MLP performance. For networks 

trained with thyroid disease data set, the highest accuracy achieved during testing was 94.0% by neuronal 

function using 9 hidden neurons. From the findings, it can be concluded that the hyperbolic tangent 

function is suitable for MLP network to classify data of two classes. Neuronal function is applicable in 

MLP network for classifying data of three classes. The activation functions can be employed in the future 

research to obtain higher classification accuracy. 
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