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Abstract 

This paper describes construction of multilayerperseptronby two different open source simulators for neural networks - Neuroph and 
NetMaker. Described multilayer perseptron solves logical function "or". The aim is to compare the capabilities of different simulators for 
neural networks, study of their learning opportunities, training and visualization of established networks.The results are used to determine 
the optimum subject areas and relevant tasks which can be used various simulators for educational and research purposes. 
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1 Introduction 

To conduct the experiment and were used as two open 
source simulator for neural networks that have intuitive 
interface combined with good functionality, suitable for 
research, scientific and educational purposes [4]. 

NetMaker allows to work with more than one neural net-
work at the same time, there are opportunities for pre- and post 
- processing. Unlike most simulators for neural networks that 
are directed to the neural network itself, NetMaker is directed 
to a task, which needs to be solved [1]. Types of neurons 
networks simulator supports are multi perceptron with fixed 
weights, multi perceptron with error backpropagation, 
recursive multi perceptron, cascade correlation.  

The second elected Neuroph The research simulator 
allows to work with the following types of neural networks - 
Adeline, Perceptron, Multi perceptron, Hopfield, Kohonen, 
wasting neural network learning without a teacher, wasting 
network with teacher network with competitive layers, 
OutStar, InStar. Neuroph is small, intuitive and easy to use, 
even for beginners in the field. Another advantage is its 
flexibility - it can be easily extended and supplemented with 
many new application possibilities [2].  

For research is selected Logic function "or". Also will be 
created and neural networks decisivelogical "and".The 
classification of linearly separable data is relatively simple 
and can be implemented with any type of neural network. 
The inputs to this logic function are linearly separable and 
can be implemented by a single-layer perceptron with linear 
activation function. So it is suitable to display the 
capabilities of simulators to solve the problem of classi-
fication of data that are linearly separable. These data are 
presented in the neural network as input data in the form of 
vectors. Logical “or" ,"and" is presented as follows: 

 

TABLE 1 Logical OR 

A B AOR B 

0 0 0 

0 1 1 
1 0 1 

1 1 1 

TABLE 2 Logical AND 

A B A AND B 

0 0 0 

0 1 0 
1 0 0 

1 1 1 

 
It was shown (Minsky Papert, 1969) that perceptron can 

not work with the data that are not linearly separable. An 
example of such a task, the task is to exclusive or. 

 
A B A XOR B 

0 0 0 
0 1 1 

1 0 1 

1 1 0 

 
In NetMaker it becomes relatively easy and intuitive 

through a choice of menu. Select from the menu bar simu-
lator Edit -> Add Component -> Data Set. In consequence 
of the screen is a visual object (icon) labeled - Data Set. The 
input data can be inserted and submitted network of external 
or internal source. 



The 13th INTERNATIONAL SCIENTIFIC CONFERENCE  

INFORMATION TECHNOLOGIES AND MANAGEMENT 2015 

April 16-17, 2015, Information Systems Management Institute, Riga, Latvia Zdravkova Е 

56 
CM13 Computer Modelling and Information Technologies 

 
FIGURE 1 DataSet Window in NetMaker 

With the second simulator that we have chosen to the 
survey Neuroph, input data is passed to the network again in 
several ways. We are able to submit input vector by selecting 
the icon Set Input from the menu of the simulator. On the 
screen appears the following dialog box, it is implemented 
input vector. For data separator is used interval. 

 

 
FIGURE 2 Set Network Window in Neuroph 

Tobesubmittedmultiple training data shall be elected 
from the menu File -> New File. In the dialog box that 
appears on file type shall be elected Data Set. Here again we 
have the opportunity to be filed numerous external source or 
it can be implemented in the very simulator through rows of 
table 

 

 
FIGURE 3 Input Table in Neuroph 

The study will be implemented and tested all methods to 
set the input vectors and a learning set. 

In the followingresearch of simulators will be introduced 
and defined specific benchmarks. They will define the diffe-
rences, strengths and weaknesses of the tested simulators.  

For research is selected neural network perseptron. Per-
septrona as type neural network was proposed by Frank 
Rosenblatt in 1958. [1, 3] Input values of perceptron are 
bipolar, and weights are real numbers.The level of activation 
of the perceptroniscalculatedas a weightedsum of its inputs: 

∑ 𝑥𝑖𝑖 𝑤𝑖. (1) 

Baseline perceptron is calculated using a strict threshold 
function: if the level of activation than or equal to the thres-
hold value - the output of the perceptron is equal to 1, 
otherwise - -1. Thuscalculationof theoutputvalue of percep-
tronis basedonitsinputvaluesxi, weightswi and threshold t: 

1, if ∑ 𝑥𝑖𝑖 𝑤𝑖 ≥ t, (2) 

-1, if ∑ 𝑥𝑖𝑖 𝑤𝑖 ≤ 𝑡. (3) 

Setting the weights of the perceptron usesimple training 
algorithm.  

∆𝑤𝑖 = 𝑐(𝑑 − 𝑠𝑖𝑔𝑛(∑ 𝑥𝑖 𝑤𝑖))𝑥𝑖. (4) 

Perceptron is trying to solve the submitted task, then it 
displays the correct result. Then the weights of the per-
ceptron be amended in such a way as to reduce the error 
output. In formula (4) coefficient cis a constant factor of 
speed training; 𝑠𝑖𝑔𝑛(∑ 𝑥𝑖 𝑤𝑖)  -output value of the 
perceptron: 1 or -1. 

For each input vector components perform the following 
actions: if the values of the real and expected output match, 
nothing changes; if the actual value of the output is 1, and 
expected is -1, the weighting factor fori- th input is reduced 
by 2cxi. If the actual value of the output is -1, and expected 
is -1, the weighting factor fori- th input is increases by 2cxi. 
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