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Currently, there are a large number of software packages for data smoothing (MatLab, Matematica, Statistica). The pur-

pose of this study is the software implementation of a set of the most effective algorithms for test studies of rapidly changing data. 
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Introduction. Modern information technology allows you to process and store virtually unlimited amounts of 

information. One type of such information is digital signals obtained, for example, as a result of experiments with video 

that is useful for analysis. Anti-aliasing is a technology used to eliminate g-
es of a multitude of separate flat or three-dimensional images that are simultaneously displayed on the screen. Smooth-
ing was invented in 1972 at the Massachusetts Institute of Technology in the Architecture Machine Group, which later 
became the main part of the Media Lab. 

Curve smoothing algorithms are widely used in various studies. For example, Govindarajulu, Malloy, Ganguli, 
Spiegelman and Eisen [1] consider anti-aliasing techniques for modeling environmental epidemiological data. Astafiev, 
Shchedrin, and Yanusova in [2] proposed smoothing as a method that improves the process of convergence of curves 
with sharp changes in elevation. And Bocharov in [3] applied some smoothing algorithms to solve the problems of pre-
dicting the natural regime of the groundwater level. The analysis presented in the above works was carried out using 
various mathematical models. The construction of smoothed curves in these works was carried out using highly special-
ized software applications that are applicable only in these specific studies. 

The purpose of this study is to develop and describe a software application that allows you to build a smoothed 
version of the measured data by some of the most relevant algorithms. 

Methods. To develop the SCA software application (Smoothing Curve Application), the MS Visual Studio 
2015 software application development environment was used (Figure 1). 

Type of application - Windows Forms. Windows Forms allows you to implement a graphical user interface and 
is part of the Microsoft .NET Framework. It allows you to write traditional GUI applications with windows, forms. This 
approach simplifies access to Microsoft Windows interface elements by creating a wrapper for the Win32 API in man-
aged code. 

The main component used for plotting was the ZedGraph component. ZedGraph is a class library, user control, 
and web control for .NET written in C # to draw 2D line, line, and pie charts. It has full capabilities for detailed settings, 
but most options have default settings for ease of use [4]. 
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Fig. 1. MS Visual Studio 2015 interface 

 
The programming language used to write the application code is C #. C # belongs to a family of languages with 

C-like syntax, of which its syntax is closest to C ++ and Java. The language has static typing, supports polymorphism, 
operator overloading (including explicit and implicit type conversion operators), delegates, attributes, events, properties, 
generalized types and methods, iterators, anonymous functions with support for closures, LINQ, exceptions, comments 
in the format XML [5]. 

Results. Figure 2 shows the main window of the developed SCA software application. 
 

 
Fig. 2. SCA application interface 

 
The main window contains the program menu and the workspace for graphing. The menu allows you to build a 

curve based on data obtained from a file or from a device (Figure 3). 
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Fig. 3. Curve construction 

 
After the graph is built, access to the Smoothing menu item is opened, which allows you to apply 4 types of 

smoothing: 
1) according to Kalman; 
2) low pass filter; 
3) Douglas-Pecker algorithm; 
4) moving average. 
After specifying the necessary parameters on the graph, a curve is constructed that is obtained by the corre-

sponding smoothing algorithm (Figure 4).  
 

 
Fig. 4. Adding a smoothing curve 

 
The SCA program allows you to simultaneously apply several types of smoothing for one curve, which in turn 

leads to the possibility of choosing the most optimal solution to the problem. 
For a more detailed consideration of the curve, the program has a scaling function (Figure 5). 
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Fig. 5. Data scaling 

 
If it is necessary to change the smoothing parameters, it is possible to update the smoothing curves or delete 

them. 
Discussion and conclusions. The result of this work is the development of the SCA software application, 

which allows you to apply some algorithms for smoothing the curves obtained during the experiments. To develop a 
software application, the MS Visual Studio 2015 software application development environment and the C # program-
ming language were used. 

This software package uses the main existing types of data smoothing, has an intuitive interface and can be a 
good tool for conducting research in the field of mathematical processing of results. 

For example, the use of averaging of GPS navigation data for unmanned systems by the Kalman algorithm 
made it possible to effectively control the course of a lethal object. The gusts of wind that had taken off the UAV course 
were detected by the system, analyzed and transferred to the control system for course correction. Whereas the short-
term scatter of absolute altitude data according to GPS data associated with the measurement error (up to 4 meters with 
a duration of up to 100 milliseconds) was filtered and smoothed. 
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