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The activities of enterprises in the printing industry are closely related to the most urgent 

and important problem today - energy saving. Reducing energy costs for manufacturing 
processes has a positive effect not only on the economic performance of any enterprise, but is 
also reflected in competitiveness, profitability, and improvement of quality and output. 
Therefore, the main task of printing enterprises is a complex of energy-saving measures, such as 
modernization of equipment, for example, equipment for cutting root folds in book blocks, as 
one of the energy-consuming ones. 

Increasing the strength of book and magazine products (hereinafter referred to as BMP), 
which is fastened with a non-sewing adhesive method, depends on the technological process of 
processing BMP, namely on the process of its cutting, which contributes to increasing their 
service life [1]. 

This issue was outlined in a number of scientific works by prominent scientists of the 
country, specially in work [2], the authors suggested processing the root with cutters attached to 
a chain, but this method involves applying slots in one direction, which reduces the contact area 
of the glue with the root. The authors of the work [3] suggest cutting the root folds with disk 
knives, and processing with cutters fixed on the pulley, the obvious disadvantage of this method 
is the use of a cyclic mechanism in the drive of cutting tools. 

In works [4-5], the authors presented a mechanism for root processing using a knife that 
moves along a closed trajectory, but the disadvantage of these mechanisms is multi-linking 
(many links), which affects their cost, as well as the consistency of their work. 

In work [6], a mechanism for root processing using a knife moving along a closed 
trajectory was presented, namely; an ellipse, a combination of several ellipses - with the 
possibility of adjusting their amplitudes, as well as the movement of the knife along a straight 
path in the direction of the supply of the BMP and in the perpendicular direction. The 
disadvantage of this mechanism is the consistency of the links of the mechanism, in addition, its 
cost. 

However, a general drawback of the proposed designs of the mechanisms in works [2-6] 
is the use of only one knife blade in the process of cutting root folds in BMP. 

The authors of the paper [7] proposed a design of the mechanism containing a pair of 
knives 1, 2 installed in a pair of guides 3 (Fig. 1). Rocker arm 4, which contains three arms and 
is installed in support 5 (Fig. 1), two of which 6, 7 are kinematically connected to a pair of 
knives 1, 2 with the help of connecting rods 8 and 9, and the other arm 10 is connected to the 
driving link 11, which in turn is fixed on the drive shaft 12, which is installed in the supports 13. 

The execution of the driving link 11 can involve several options: the first option is made 
in the form of a cam (see Fig. 1); the second option is made in the form of an eccentric, and the 
shoulder 10 of the rocker arm 4 is in the form of a curtain (Fig. 2); 

The mechanism works as follows. When the BMP is captured and fed to the blades of the 
knives 1, 2, the cutting of the root folds in the book blocks takes place in a plane perpendicular to 
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the feeding plane, while the blades of the knives 1, 2 make a rectilinear reciprocating movement 
due to the rotation of the driving link 11, which transmits the oscillating movements of the 
shoulder 10 rocker arm 4, relative to support 5. Oscillating movement of rocker arm 4 is 
converted into reciprocating movements of knife blades 1, 2 by means of kinematic connection 
of them with shoulders 6, 7 of rocker arm 4 using a pair of connecting rods 8 and 9. 

 

  
Fig. 1 Kinematic scheme (Option 1)    Fig. 2 Kinematic scheme (Option 2) 

 
Longitudinal cutting of root folds with knife blades 1, 2 takes place in mutually opposite 

planes, during which the fibers of the material are destroyed in opposite directions, thereby 
reducing the kinematic angle of cutting, which in turn will reduce the energy costs of the 
technological process of processing BMP. 

The proposed design of the mechanism allows to reduce the number of moving links and 
the presence of one leading link, allows to coordinate the movement of the knives, which 
improves the reliability of the mechanism. 
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The growing popularity of UAVs has led to their widespread use in various industries, 

including photography, agriculture, delivery, and surveillance. One of the most important 
challenges faced by quadcopters is landing them safely and efficiently, especially in difficult 
conditions. Traditional landing systems rely on manual control or GPS, which can be inaccurate 
and unreliable in adverse weather conditions or in areas with a weak GPS signal. 

Manual landing requires high operator skill and experience, and can be dangerous in 
difficult conditions such as high winds or tight spaces. GPS navigation is more reliable, but it 
can be inaccurate or not work at all in areas with a weak GPS signal, such as forests or urban 
areas. 

In this regard, the development of new landing systems for UAVs is an important 
scientific and engineering challenge. Such systems must be safe, efficient and reliable in a wide 
range of conditions. 

One of the promising areas of UAV landing systems development is the use of visual 
navigation. Visual landing systems use cameras to monitor the environment and determine the 
position of the UAV. This allows them to avoid obstacles and make precise landings even in 
difficult conditions. 

The concept of optical markers is an innovative method in drone navigation systems 
defined by the use of specially designed visual points or objects. These visual markers function 
as important landmarks that the drone can perceive and analyze to determine its exact position, 
particularly during complex landing operations. Instead of traditional methods such as GPS or 
manual control, this approach leverages the power of visual navigation and image analysis to 
ensure high accuracy and autonomy during drone landing tasks. 

Ground markers are placed at the locations where the UAV is to land. The drone, 
equipped with cameras, captures images of the environment in real time. The drone's operating 
system uses this data to detect and identify the optical markers. Once the markers are detected, 
the system determines the exact position of the drone in space, taking into account the unique 
features and location of these markers. Based on this information, the system automatically 
corrects the drone's trajectory during landing, ensuring accurate and stable landing even in 
difficult conditions [1]. 
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