
O  ECONOMICS MANAGEMENT INFORMATION TECHNOLOGY 

    

 Page 5 EMIT Vol4/No3                                                                                                     

 

UDK: 004.421:004.921 COBISS.SR-ID 222174220                                        Review Article 

 

ANALYSIS OF SELECTED CLUSTER OBJECT IMAGES 

DYNAMICALLY CHANGING SCENES IN COLOR MODELS 

 
Ipatov Y.A, Parsaev N.V. 

Volga State University of Technology, Russian Federation, Yoshkar-Ola, Lenin sq. 3 
e-mail: ipatovya@volgatech.net  

 
Summary: The study analyzed the distribution of sample object / background in different colorimetric 

spaces. It is shown that the investigated class of images dynamically changing scenes RGB model is 

optimal for the separation of the object / background. Clusters of observation objects in this color 

space forms with slightly overlapping areas, which extend along the vector of the luminance 

component.  

An analysis of the statistical characteristics of the image allowed to create a mathematical model of 

the sampling distributions for the synthesis of the segmentation algorithm. As a result, synthesized 

Bayesian segmentation algorithm, where the laws are approximated by a normal distribution law. The 

algorithm is the optimal maximum likelihood. 

Created segmentation algorithm for images of the growth plants dynamics is characterized by a given 

level of accuracy of decision making. Moreover, the comparative analysis of the accuracy for the 

segmentation on a special test set of data from known segmentation algorithms. For comparison were 

obtained k-means segmentation algorithm and segmentation by connected contours. These 

quantitative indicators confirm the advantage of the approach developed over the standard 

segmentation algorithms. Estimates of the computational complexity suggest that the synthesized 

algorithm has good computing performance for acceptable work on modern hardware and software-

based.  
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INTRODUCTION 

 

Problem detection and analysis of objects in a non-uniform background for today is 

one of the central in creating automated systems of artificial vision. However, the methods 

and approaches of solving tasks may vary and depend on the context of the problem being 

solved and a number of characteristics, such as the dimension and structure of the data, 

computing and time constraints. 

The development of advanced vision systems and intelligent methods in the treatment 

of evolving in the direction of  the dynamic scene analysis [1,2]. As a  consequence of  

increased demands on the hardware and software components of these complexes, but this 

allows you to get a brand new tool, which has a qualitatively new indicators [3-5]. 

Currently methods of dynamic allocation objects have not been studied fully and 

currently there are no universal approaches of  image processing dynamically  changing 

scenes. Images of dynamically changing scenes can often be found in studies in various fields 

of scientific and technological activities. Detect changes, tracking of  targets, changes in the 
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objects, here are some examples of problems faced by the researcher in their analysis. 

Consider the examples of these types of images. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Images of South Butovo district of Moscow city 

 

Figure 1 shows visual detection of changes in the construction of South Butovo district of Moscow 

city [6], where the first shot SPOT 51 made in 2011 year and the second SPOT 62 in 2014 year. 

 

 

              

 

 

 

 

 

 

 

Fig. 2. Image automatic object tracking 

 

Fig. 2 shows an example of dynamically changing scenes on which the object support 

[7]. A characteristic feature of these scenes is a complex and heterogeneous statistical 

background while observing an object changes shape, texture, spatial arrangement. 

Fig. 3 shows an example of the stage of plant growth, which changes over time, so for 

this class of image area of interest is the dynamics of change in the objects of research. 

 

 

 

 

 

 

 

 

 

 

Fig. 3. Image dynamically changing scenes of time 
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So under the dynamically changing scenes (DСS) will understand the image of the 

spatial fixation position in which objects can change the position, shape, texture and other 

characteristics. The study aims to explore the problem, colorimetric space to determine the 

optimal separation models of subject and the background for the DСS. 
 

1 © CNES2011, reproduced by SCANEX under license from Airbus DS 
2 © Airbus DS 2014, reproduced by SCANEX under license from Airbus DS 

 
 

Modern equipment for digital imaging has the quality characteristics for registration 
as a color and brightness components. Color an important component of information, which 
can be taken into account in the analysis of dynamically changing scenes. In colorimetry, 
color is defined as a three-dimensional vector quantity characterizing the thermal radiation, 
visually indistinguishable in terms of colorimetric monitoring [8]. 

The decision making for majority of applications in the field of image analysis and 

pattern recognition depends on the choice of color space [9-11]. Under the color space we 

mean a geometric model of colors perceived by observing the color stimulus items. This 

choice also defines a set of methods and procedures for further processing the initial data. 

 

COLORIMETRIC MODELS 

 

Since the RGB model is currently the most common and the first, which appeared in 

the works of V.D. Wright [12] and G. Gilda [13] on the basis of which was created by the 

standard 1931 CIE color space RGB. Exploring the sample distribution of colors for the 

background and the object color space appropriate to use the concept of a cluster. Under the 

cluster of three-dimensional colorimetric space, we mean the union of the set of points which 

can be regarded as an independent unit, which has certain properties.  

Formed samples form a cluster –H1 , that describes the flora and cluster statistically 

inhomogeneous background – H 2 in RGB space (fig. 4, a). 

 

Fig.4. Cluster distribution of the background and the object in the color 

space:a – RGB, b – CMY 

  

Hardware-independent standard CIE XYZ color space [14] emerged almost 

simultaneously with RGB, however the color of its main "emission" exists only in the color- 

metric equations and get them physically impossible. The coordinates of all the possible color 

of light emissions will be positive, which facilitates the calculations. 
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For vector XYZ conversion matrix, there are several systems from RGB [15,16]. The 

choice of the transformation matrix depends on the use of primary colors and the selected 

standard light source, that is, the percentage composition of the primary colors needed to 

produce  white.  Transformation  was  carried  out  by  the  criterion  of  the  most  distinctive 

features of the basic standard CIE XYZ 1931. This condition is in good agreement with the 

model Wide Gamut RGB chart (Fig. 5) shows that the correlation coefficient - 0.92, and the 

maximum coverage on the chromaticity diagram [17]. 

 

 
 5. Chart correlation matrix transformation in XYZ with CIE XYZ 1931 

 

Fig. 6 and show clusters studied in the space XYZ model Wide Gamut RGB. The 

results of the construction of the same cluster models ProPhoto RGB and ECI RGB vary 

between 5%. 

 

 
 

Hardware-dependent standard CMY formed on the principles of subtractive synthesis 

and is designed to display the information. [18] Highlighted computational simplicity and 

yield the projections in clusters, without additional calculations to the appropriate plane 

(Figure 4b). 

Standard equal-contrast colorimetric system UVW, characterized in that all areas on 

the chromaticity diagram by any pair of colors at the same distance corresponding to the 

same color contrast [19]. The result of the construction of the color clusters is shown in Fig. 

6.b. Space HSV [20] (hue (color), saturation, value) was created as a natural and closer to 

human color perception. There are also a number of unique options: HSI, HSB HSL [21,22]. 

This group color space has some unique performance [23], in which the tone is invariant 

under certain types of lighting, shading and shadows, as well as segmentation performance 

using only one dimension, resulting in fewer segments than using the basic colors. 
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Fig.7. Cluster distribution of the background and the object in the color space:                       

a – HSB, b – HSI, c – HSV 

 

Fig. 7 shows the clusters in the space of hue, saturation and value.  Presentation of 

clusters in these models has some unique distinguishing features. 

The next class of device-independent and equally-contrasting spaces is Lab, Luv and 
LHC [24-26]. So ab components are non-linear transformation (X, Y) CIE, and uv associated 

with (X, Y) - linear transformation. For the LHC cylindrical coordinates of this space 

correspond both empirical Munsell, and are consistent with the physiological model of color 

vision. In the calculations was taken the point of equal energy for Lab and Luv (0,9642, 

0,8249, 1), which is the standard for the D65 light source. 

Fig.8. Cluster distribution of the background and the object in the color space: a – Lab, b – 

Luv, c – LHC 

 

Fig. 8 shows the clusters in the space of lightness and two chrominance components. Clusters 

slightly overlap, but to construct an algorithm separation hyperplane in the space will be 

challenging. 

Color space class - Y ** are perceptual, device-dependent came from TV [26-27], which has 

the luminance component and two color difference components. So it was tested model: 

YUV, YIQ and YCrYcb. Fig. 9 shows the clusters that intersect in a narrow spatial domain. 

This construct an algorithm of separation into two independent cluster is a complex 

algorithmic problems. 
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a b c  

Fig.9. Cluster distribution of the background and the object in 

the color space: а – YCrCb, б – YIQ,в – YUV 

If  we  construct  minimum  convex  hull  for  individual  clusters  using  an  algorithm 

QuickHull [28], then we can get a model of selective distribution in the colorimetric space. 
 
Table 

 

RGB CMY HSB HSI HSV Lab LHC Luv YCrCb YIQ YUV XYZ UVW 
0,044 0 0,019 0,017 0,043 0,003 0,007 0,033 0,007 0,011 0,011 0,017 0,026 

 

Taking the space of a single volume, and calculate the volume of the model, we 

introduce the specific volume ratio of clusters background / object. The table shows the 

calculation results of this ratio. 

     

     CONCLUSION 

 

Comparative analysis examined the colorimetric space allows to make the 
conclusion.The RGB color space is best for color segmentation algorithm synthesized as 
representations of objects and background form a weakly overlapping clusters. Spatial 
clusters of the most symmetrical and elongated along the brightness of the vector. Thus, the 
brightness of the segmentation a little informative. These properties of the space should 
theoretically provide the most accurate image segmentation and evaluation of the relative area 
of cover plants. Visual characteristics are confirmed, as an objective indicator of specific 
volume ratio, which is the maximum value for RGB space. 

Known algorithms for object recognition by a point described [29-33], but their 

computational complexity does not allow to be used for this class of images. In this present 

study determines the optimal color space for the subsequent synthesis of the segmentation 

algorithm DCS. Work is carried within the grant of the President of the Russian Federation 

for the state support of young scientists MK-7290.2015.9. 
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