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Abstract — With the help of Python programming language a simple file filter was created that was 

used for creating a special file type that was then applied in a 3D modeling tool. For 3D modeling was used 

Autodesk’s 3ds Max software. The data that were modeled represent boundary surface of Chua’s circuit. 
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I. INTRODUCTION 

Modeling in a 3D space provides an interesting and mostly a more effective way of representing 

results of a work compared to a 2D projection. For creating models in 3D can be used already pre-

prepared  features provided by software tools or by importing own data into a visualizing software 

(Cinema 4D, 3ds Max, Blender, ParaView, VisIt). Import of own data is not always matter of course, 

but it is expected that filtration of data will improve the graphical processing power of the computing 

device. Filtering of data can be done with an arbitrary programming language but also with a tool such 

as Excel [1]. This paper provides a brief introduction to Python programming language and its usage 

in 3D modeling. The usage of this programming language in this case is specific and this  technology 

was designed to be used in many other fields and this article might be the starting point for someone to 

become interested in this programming language which is quiet popular these days. 

 

II. A BRIEF INTRODUCTION TO PYTHON 

Python is an interpreted language which was created by Guido van Rossum more than 20 years ago. 

This language was designed in a way to emphasize code readability and make it easy to learn. Another 

great feature of this high-level language is that the syntax allows programmers to write less lines of 

code compared to programming languages such as Java or C++ and supports object-oriented 

programming, functional programming and dynamic typing. This language can be run on many 

different platforms such as Windows and Linux. Most of the operating systems that are Unix-based 

already have installed Python [2].  

First important thing when starting to work with Python is that there are two branches of versions 

available that can be used. The first is 2.x and the second is 3.x. The 2.x is a legacy and the support 

will be stopped after five years of stable releases. In year 2016 the fourth stable release was released 

and soon this version will come to an end in a way that there will be no more work done on it from the 

developers community and therefore it is encouraged for newcomers to start with the 3.x branch which 

might have a lack of libraries or modules compared to the legacy 2.x version. The compatibility 

between these two versions can be also sometimes an issue but on the internet can be easily found 

information about how to make the code compatible between these two versions. 
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III. 3D MODELING OF BOUNDARY SURFACES 

The name of this article does not specify what will be modeled so this section will do it. The steps that 

were applied in this article can be used for similar or different data which were obtained for simulating 

researched problem. In our article the task is to model boundary surfaces of Chua’s circuit.  Chua’s 

circuit is the most simple circuit that is used for observing and learning about theory of chaos and it is 

named after its founder, who was prof. Leon O. Chua from the university of Berkeley. The circuit is 

displayed in Fig. 1. This circuit consists of one linear resistor, two linear capacitors. One linear 

inductor and one nonlinear 2-terminal resistor, which is also called Chua’s diode. Chua’s circuit is a 

non-periodic oscillator, which means that it produces change of voltage and current that is not 

recurring at regular intervals [3]. The output signal which can be generated by Chua’s circuit is 

therefore chaos. This signal cannot be predicted at arbitrary time in future as it is in case of periodic 

signal. 

In Chua’s circuit chaotic attractor can be observed.  An attractor is defined as the smallest unit or a 

part that cannot be itself decomposed into two or more attractors with distinct initial conditions. This 

condition is necessary since a dynamical system may have multiple attractors and each one of these 

attractors has its own initial conditions. 

Boundary surface represents the space that separates the regions of attraction of particular attractors 

[4]. The usage of boundary surfaces is not only in chaos generating circuits but also in multiple-value 

memories. The importance of knowing the morphology for a certain boundary surface can be helpful 

when it comes to for example designing multiple-value memories. The boundary surfaces, which 

separates various attractors from each other in multiple-value memory cell becomes very complicated 

because of occurrence of stable limit cycles. This causes that the memory cannot be controlled. In 

order to prevent from a malfunction of a multiple-value memory it is important to calculate and 

display the boundary surface that can provide a resolution about how a multiple-value memory should 

operate by knowing the optimal parameters [5]. 

 

 
Fig. 1. Chua’s circuit 

 

IV. WRITING A FILE FILTER IN PYTHON 

In this chapter an exact usage of Python programming language is described. A file filter was 

written with the help of this technology. The reason why it was written in Python is because of its 

advantages that were in the previous chapter described.  

The Fig. 2 shows the structure of a input file. It is a simple text file which was created by a program 

which is described in article [6] and will be filtered in such a way to create a new file that will be used 

for visualization. In the first three columns are the values of coordinates that will be visualized. The 

fourth value is the flag. The flag indicates if a given point belongs to the boundary surface, so when 

the value is equal to one it means that the point or a coordinate belongs to the boundary surface and if 

the value of flag is equal to zero the coordinate does not belong to the boundary surface but it belongs 

to the limit cycle.  The value of the fifth column specifies colour. The boundary surface that will be 

visualized can consist of more than just a single part. There are cases of boundary surfaces that are 

made of two or more parts. In such a case for each colour the values have to be filtered. The input file 

contains two more columns that contain irrelevant values for us and are not needed. These values are 

be separated by a special character. This character is tabulator.  
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The output file that will be created is a .ply file type. This file type is commonly supported by 3D 

modeling tools, but the one that we will create has little twist. The standard .ply file has a header at the 

beginning of the file but our will not have. The input is made out of series of files and each file 

represents a contour which will be visualized. In our .ply file every contour will be separated by a 

special character which is the “*”character. This .ply file will store just the first three columns of the 

input file which is shown in the Fig. 2. 

 

 
Fig. 2. Structure of input file 

 

Every line that is store into the output file is represented as a object of a Point class. The code of 

this class is following: 

 
class Point(object): 

 

def __init__(self, x, y, z): 

    self.x = x 

        self.y = y 

        self.z = z 

 

    def __str__(self): 

        return "{0} {1} {2}\n"\ 

            .format(str(self.x), str(self.y), str(self.z)) 

 

This class contains two methods. These methods are called magic methods.  These methods can be 

recognized by their names which have underscores at the beginning and at the end. These methods add 

“magic” to classes. The first method which is defined in the Point class it the __init__ method this 

method is the constructor of the class. This constructor takes the three coordinates that are stored in 

first three columns of the input text file. The second method is the __str__ method. This method 

defines the output format of the object when it is printed or written.  

This is the only class that is needed for our filter. Next one is a function that will do the whole logic. 

This method is following:  

 
import glob 

import os 

 

from Point import Point 

 

 

def simple_sort(directory, pattern): 

    points = list() 

    contour_points = list() 

    f = open(directory + '\\sorted.ply', 'w') 

 

    for pathAndFilename in glob.iglob(os.path.join(directory, pattern)): 

        with open(pathAndFilename, "r") as text_tobj: 

            text_line = list(text_tobj) 

 

        for n in text_line: 

            line = n.split('\t') 

            if (int(line[3])) == 1: 

                points.append(Point(float(line[0]), 

                                    float(line[1]), 

                                    float(line[2]))) 
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     else: 

                if points.__len__() > 1: 

                  contour_points.append(points[0]) 

                  contour_points.insert(0, points[len(points) - 1]) 

                elif points.__len__() == 1: 

                    contour_points.insert(0, points[0]) 

                points = list() 

        for point in contour_points: 

            f.write(point.__str__()) 

        f.write("*\n") 

        contour_points = list() 

    f.close() 

 

if __name__ == '__main__': 

    simple_sort(r'D:\\BS folder', r'*.txt') 

 

 

At the beginning of the file are the imported libraries which are in Python called modules. The Point 

class is also imported which is located in the same folder as the script. Next goes the definition of the 

method with the whole logic of it. The coordinates have to be produced in an ordered way. The mesh 

of points is calculated in horizontal direction. Now what this script does it takes a line of points that 

have a flag indicating that these points are a part of boundary surface and stores these points into an 

array variable. The first and the last point are stored into that array in such a way that the first point 

goes at the beginning and the last point is appended to the ending. This we are able to keep the 

ordering, but not in all cases. This simple script fails when it comes to such boundary surfaces that 

have edgy or we can call sharp-toothed parts. In such cases the ordering is wrong. At the end of the 

file is the main method that is called when the script is launched. The method takes two arguments, 

first one is the path where are the input files stored and the second argument specifies the file type of 

the input files in order to avoid reading .ply that might be located in the same directory in case of prior 

launch of the program. 

A disadvantage that some people might believe is the speed of the whole program. This can be 

solved by using different interpreted as the default one is the Cython. One of many other interpreters is 

Jython that provides the capability to run Python code on Java virtual machine.  

V. VISUALIZING THE DATA 

A huge number of 3D modeling software is available today at the market. All you need to do is 

chose one and start to modeling. In out case the Autodesk’s 3ds Max was chosen for this purpose. The 

workflow of working is not described in this article, but a finishing result of displayed data can be 

found in the Fig. 3 and Fig. 4. They shows various cases (for different parameters) a boundary surface  

with its corresponding chaotic attractor. This kind of boundary surface does not have a sharp, tooth-

like part and therefore the script sorts the points in the right order. Otherwise the points would be 

ordered incorrectly which would cause a faulty boundary surfaces. This is due to the way of how 3ds 

Max reconstructs surfaces. 

 

 
Fig. 3. Reconstructed boundary surface with chaos attractor 
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Fig. 4. Another case of reconstructed boundary surface with chaos attractor 

 

VI. CONCLUSION 

This article shows a very simple usage of Python for filtering data that were used for 3D 

reconstruction of boundary surface of Chua’s circuit. This programming language is often used by 

web developers and so in case of different interest of the reader it is recommended to find out more 

about this technology in order to find the readers demands that can be probably solved with the help of 

Python. 
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