
XІІ Міжнародна науково-практична конференція «Крамаровські читання»

339

                                                                    

                                                    
                                                                        

                                                                                     
                                                                      

                                                              
                                                                      

                                      
                                                                        

                                                                           
                                                                                     
   

                                                                   
                                                                           

                                                                   
                                                                

                                                                 
                                                                       

                                        

UDC 631.1

ANALYSIS OF DESIGN FEATURES OF AGRICULTURAL ROBOTS FOR

INTER-ROW CULTIVATION

K. VASYLKOVSKA, PhD, Associate Professor, M. VASYLKOVSKA

Central Ukrainian National Technical University, Kropyvnytskyi. Ukraine

E-mail:  vasilkovskakv@ukr.net

Throughout the history of agriculture, farming has evolved from simple hand
tools and animal-drawn machines to sophisticated automated equipment 1.

The transition from simple tools and equipment for tillage and crop care to
complex systems and machine complexes that work in parallel driving, navigation
and monitoring was not accomplished in one day. The future is much closer, and we
understand that the latest machine learning technologies, artificial intelligence, visual
pattern recognition, etc. are being introduced.

Thus, agriculture using robotic solutions is the basis for sustainable agriculture
in the future 2.

Further increase in agricultural productivity is possible due to the latest
technological solutions in agriculture, which will not only guarantee food and
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nutrition security in the country, but will also increase foreign exchange earnings to 
the treasury 3, 4. 

Automation, mechanization of agriculture and the search for the latest optimal 
means to replace painstaking manual labor are among the most pressing tasks of our 
time. 

One of the most promising technological solutions in agricultural production is 
the use of agricultural robots to ensure a high-quality and timely technological 
process. Agrobots are smart robots that can be controlled by various programs and 
software adapted to different technological operations 1, 5. 

Bringing intelligence to agriculture, while increasing the efficiency and 
sustainability of agricultural production, ensures a future in which food is produced 
with minimal environmental damage 6. 

Precision agriculture has demonstrated the benefits of this approach, but now 
we can move on to a new generation of machines. It is the emergence of autonomous 
equipment that makes it possible to develop a whole range of agricultural equipment 
based on small, intelligent machines that can do the right job, in the right place, at the 
right time and in the right way 7. 

Today, there are many different robots for agricultural production on the 
market, because the existing technological needs require the performance of as many 
technological operations for which robots can be used in agriculture. The most 
complex robots are those that require an intelligent approach to perform technological 
operations: soil preparation, seed sowing, and weed control. 

The well-known designs of agricultural robots ensure the high-quality 
performance of one or more technological processes. However, there is one huge 
disadvantage: they are very expensive. In times of war, not all agricultural producers 
can afford such a device. In order to develop an agricultural robot for working in the 
aisles, we proposed the design of an agricultural robot that would provide high-
quality work in the rows of row crops and, at the same time, be simple enough. 

To perform the technological operation of loosening the soil and destroying 
weeds, a certain row spacing must be maintained. For example, the row spacing for 
sowing sugar beet is 45 cm, for sunflower and corn - 70 cm. Therefore, we chose a 
row spacing of 70 cm for working with row crops. The initial data for the 
experimental design were: 

Dimensions (no more): 
- width: 500 mm (for row spacing of 70) and adjustable wheel spacing for 

smaller row spacing, 
- length should not exceed 700 mm, 
- clearance should be sufficient for the smooth operation of the working bodies: 

more than 100 mm; 
- availability of a battery; 
The presence of a space orientation system (2 cameras); 
- availability of working bodies (ripper); 
- availability of a communication and control module; 
- availability of a positioning system. 
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The scheme of an agricultural robot for inter-row cultivation of row crops is 
proposed (Fig. 1) 8. 

 
 

Fig. 1. General view of the proposed design of the agrodron for inter-row cultivation 
of row crops: 

1 - body; 2 - steering wheel; 3 - racks for attaching working bodies; 4 - video camera; 
5 - rechargeable battery; 6 - GPS transmitter 

To work in the aisles, we propose the design of an agricultural robot, which 
includes a body 1, which moves with the help of rubber wheels. The drive is carried 
out on the control wheels 2 of the front axle. For loosening row spacing and weed 
control, the included working tools (hill cultivators or arrow paws) are attached to the 
body of the agricultural robot on the rack 3. The body has two video cameras 4, a 
removable battery 5 and a GPS transmitter 6. 

Before work, the agricultural robot is set a route. Before starting the operation, 
the working limits are lowered to a predetermined depth, the operating mode is 
activated, and the agricultural robot starts moving along the specified route. In 
addition, you can monitor the robot's operation in real time on the tablet screen. 

To improve the design, it is planned to conduct field studies in the near future. 
Also, to unify the work on one body of the agro-robot, it is proposed to create designs 
of different variations of the agro-robot, such as a transport unit and an intelligent 
sprayer. 

The intellectualization of agriculture is moving towards enabling existing 
machines to work autonomously and without human intervention. The level of 
complexity of work that can be performed by agricultural robots is increasing. 

Conclusions. Agricultural robots, as the latest technology for agricultural 
production, not only save labor costs, but also improve quality control capabilities 
and increase the ability to withstand natural risks. Therefore, the proposed design of a 
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simple and reliable agricultural robot to ensure quality work in the row spacing of 
row crops is a relevant and timely solution for agricultural production in our country. 
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