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ABSTRACT 
In recent years, we are aware of the increase in the production of 
unmanned aerial vehicles (UAVs), their application in various fields and 
their future potential. An unmanned aerial vehicle (UAV) is an aircraft 
without a crew. UAVs can have variable characteristics: they can be 
remotely piloted or fully automatic. In these articles, we will consider 
UAVs, which we consider as dynamic objects, to receive the coordinates 
of ground objects according to their flight modes, to simulate them, to 
observe them, to draw their images, and to classify the objects in the image 
according to various characteristics in real time. Among the researches of 
recent times, the researches related to the detection of moving or stationary 
objects from real-time images taken from unmanned vehicles are of 
special importance. Because continuous surveillance cannot be done with 
old video surveillance systems. Integration with systems that 
automatically detect and recognize objects is used for continuous 
monitoring. 
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Introduction. 
Before the vision systems of UAVs, object recognition systems, I would like to give information 

about vision systems in general, computer vision. When we say computer vision, we understand both 
theoretically and technologically the possibility of such a machine that can detect objects and divide 
them into classes. From an engineering perspective, it seeks to understand and automate tasks that the 
human vision system can perform. Computer vision uses the technological and theoretical foundations 
of creating artificial intelligence products. Examples of computer vision applications include: Creating 
a 2D or 3D model of the surrounding environment, mapping, creating video imaging systems, etc. Object 
recognition is done by assigning the attributes of the objects in the image to the class with the closest 
attributes to it. In all these processes, the models representing the classes should be prepared in advance. 
Models registered in the database must be entered together with all its attributes [4]. 

Figure 1. Object recognition algorithm 
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Materials and Methods.  
The most optimal software for application, simulation and research of computer vision can be 

considered the Image Processing Toolbox application package in MATLAB. With this software 
package, it is possible to model images, process them, perform a number of operations on images. The 
main elementary functions here are: imcrop - framing of images; imresize - resizing; imrotate - image 
rotation. When implementing UAVs in the MATLAB environment, a description of the main 3 
coordinate states that must be considered to keep them in equilibrium is given. These coordinate states 
are: D -Drone state; S – Stabilizing state; W – initial state. Designing UAVs with MATLAB and 
Simulink package saves time and reduces our costs. UAVs make it possible to receive the coordinates 
of real objects in images taken from the earth's surface, observe and calculate area units. BWLABEL, 
IMFEATURE functions in the MATLAB system will be used for the study of image object recognition 
methods. With these functions, search and calculation of object features is performed [1]. 

BWLABEL function - Syntax: 

L = bwlabel(BW) 

L = bwlabel(BW,conn) 

[L,n] = bwlabel(___) 

L – Label matrix. Also called label matrix of intersection points. It is in the form of a matrix of 
non-negative integers. Pixels labeled "0" are background. Pixels labeled "1" form an object. Pixels 
labeled "2" form the second object, and so on. BW – binary (2D) image; n – the number of objects in 
the image; conn is the pixel connection. 

IMFEATURE function. - Syntax: 

stats = imfeature(L, dimensions) 

stats = imfeature(L, dimensions, n) 

Dimensions are given in comma-separated matrix form. Within the IMFUTURE function, there 
are ready-made values as in the table shown in Figure 2, which we can use in the functions we write to 
perform the necessary calculations. 

 

Figure 2. Ready-made values of the IMFUTURE function 

Let's consider some of them, which will be needed to recognize objects in the image processed 
by the UAV system and to search for them according to their various characteristics: Area', 'Centroid', 
and 'BoundingBox' are calculated if dimensions are not known [2]. 

Area – represents the total number of pixels. 

Centroid – the coordinates of the coordinate origin. 

BoundingBox – to find the coordinates of the rectangle. 
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MATLAB implementation of searching for objects in images captured by the UAV system 
according to their features.  

Let's assume that there are 4 surface objects of different geometric sizes in the image processed 
by the system, and we want to filter only the geometric objects of the required size among the common 
objects in the image by means of a pre-written program. First, we introduce the image captured by the 
UAV to the program with the imread function. 

 

 

Figure 3. Introducing the image to the program 

Before filtering the image, some operations are performed on the image. So, the BWLABEL 
function mentioned above is used for filtering. Since this function is for binary images, the processed 
image is generated in binary form. 

 

Figure 4. Image conversion to binary format 

In the image generated to binary form, the boundaries of the objects will be shown in white. But 
since we want to calculate the areas of the objects in addition to the coordinates, we will have to find 
how many pixels the objects are made of in the scaled image, so we fill the interior of the object with 
the help of the imfill function. 

 

 

Figure 5. Filling the interior of the objects in the image 
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Results and discussions.  
We can then calculate the values of the objects' fields with the help of the regionprops function. 

At the same time, considering each object separately, we can find both the value of its area and its 
coordinates using the ready-made value elements of the IMFUTURE function in Figure 2.  

 

 

Figure 6. Finding coordinates and areas of objects in the image 

 

 

Figure 7. Finding areas of objects in the image 

Filtering can then be done by specifying certain conditions and using the find command. In the 
example we looked at, let's find objects with a field value greater than 20000 and less than 30000.  

 

 

Figure 8. Searching for the features of the objects in the processed image 

 

Thus, with this algorithmic sequence, it is possible to perform recognition, classification and 
filtering of ground objects on images taken by UAV.  
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Conclusions.  
In this article, the vision systems of UAVs were investigated in Matlab software, and it was 

emphasized that the above-mentioned algorithm can perform object recognition from images obtained 
from UAVs. Thus, taking into account that UAVs are mostly used in military equipment, they can be 
considered an excellent tool for easier detection of enemy ground objects. At the same time, its 
application in surveillance drones, in the non-military field, is considered favorable. 

Special packages of Matlab Software were used during the research. 
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