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IDENTIFICATION OF VISUAL OBJECTS BY THE SEARCH REQUEST 

 

Detection, identification, and classification of objects are the key tasks of modern 

computer vision systems [1]. Structural methods of image classification have become 

popular because of their applied efficiency for computer vision tasks. Here, 

traditionally, the set of points of a recognized object is formed by analyzing the part of 

the image. When implementing structural classification methods, the set (the keypoints 

descriptor [2]) represents the function of image brightness. 

Identification of visual objects on the scene image can be successfully 

implemented for the method of matching the description of the fragment of the object 

image and the cluster representation of the etalon as the query for search [2, 3]. Due to 

the transition from the set to multidimensional data centers, computational costs, and 

decision-making time are significantly reduced [4, 5]. 

The research aims to develop a method for searching visual objects in the image 

using the cluster representation for the structural description of the query image. 

The proposed research contains the results of an in-depth study of applied 

features for the technical implementation of the cluster apparatus for identifying a given 

object [1]. 

We apply the cluster partition of set Z  through reflection TZ  . As a result, the 

description of the input image of the object will be represented by M  disjoint clusters: 

,)}({)(
1

M
kk ZTZTZ


  ,)()(  ZTZT jk    (1) 

where )(ZTk  is a set of elements of a fixed cluster. 

Based on the clustering result for each cluster )(ZTk  from the description of 

query Z , we will determine the parameters of the centers )(ZTk  and capacities of 

)(Zck  clusters: 
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.,1),()( MkZTcardZc kk       (2) 

To ensure the equivalence of the influence of the analyzed data on the analysis 

result, we will consider the parameter value s  for each description from the set of 

windows uWW ,...,1  to be the same: 

.)(...)()( 1 sWcardWcardZcard u      (3) 

For each descriptor iWw , we competitively determine the nearest cluster center 

in the set of vectors )}({ Zb j  according to the nearest neighbor procedure: 

))(,(minarg
,...,1

Zbwd j
Mj



 , },,...,2,1{ Md     (4) 

where   is the distance between the object descriptor and center jb  from the 

cluster system for the query. 

Based on the results of processing (4) ia Ww  , the number of Mhhh ,...,, 21  

elements of the analyzed description, assigned to one of the cluster centers  M
jjb

1
, is 

calculated: 

,}]{[1  
s
a jaaj bwfh      (5) 

where af  is a logical function that determines the assignment of the description 

element to the corresponding center j  of the query cluster according to the 

concurrency model (4). 

Based on the calculation of the components of the vector (5), we define the 

relevance measure as the distance   between the integer vectors ),...,,( 21 Mhhhh   for 

the request and the current window ])[],[( iWhZh . Depending on the obtained value; 

we determine the identification decision iW . 

An experiment was conducted on a 600×300 image to search for 4 similar objects 

with a frame size of 150×300, one of which was used as a query, with a description 

power of 500 points and several clusters [1]. 

The experiment showed the effectiveness and performance gain for the 

developed method compared to the traditional one (without clustering) by a factor of 
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5.2. The magnitude of the gain depends on the parameter of the number of clusters and 

increases with the number of clusters in the range of 2-8. 

The developed method of searching and identifying objects in the image of a 

visual scene using clustering for description data improves the search performance and 

provides sufficient efficiency. 
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