
1 
 

 
  



2

-

« XXI »

                                                               

ISSN 2782-4365

37

94

-

« - ( , 

2025) .2025.

- «

»

.

©



3 
 

 

 

  

                   

                                

                                     

                (PhD)  

                                         

               

                 

         

          

                                         

           

            

                      

                

        

                              

                   

                                   

            -  

             

          

                     

                                                       

            

             

                

   

           

              

               

    



4 
 

                       

                                

                  

              

                          

                           

             

              

           

                      

                                

                                                    

            

                                            (DSc) 

                                            

     

                                                   

                                                      

                                  

                                  

                    

 

 

 

 

 

 

 

 

 

 

 



5 
 

 

 

 
 

 

 
Gylyjova Aybolek Batyrovna, Serdarowa Arzygul  

A COMPREHENSIVE ONLINE PLATFORM FOR 
SANATORIUMS IN TURKMENISTAN: ENHANCING HEALTH 

TOURISM AND ACCESSIBILITY 

17 

Toyjanov Mekan, Gurbanberdiyeva Meryem, Ashyrova Govher, 
Charyyeva Suray 

DESIGN OF AUTONOMOUS SYSTEM FOR COLLECTING 
GARBAGE FROM SURFACE OF WATER 

20 

Ovezov Khalmukhamed Amanmukhamedovich, Amannazarova 
Ogulnyyaz Amandurdyeva 

UNDERSTANDING MATROIDS: A KEY TO COMBINATORIAL 
OPTIMIZATION 

23 

Hapizova Aylar Orazgeldiyeva, Ovezov Halmuhamed 
Amanmuhamedovich  

PERFECT GRAPHS: BRIDGING STRUCTURE AND 
OPTIMIZATION 

26 

, ,  

 

29 

Mahmudov Madyarbek Mahmudovich, Ovezov Halmuhammet 
Amanmuhammedovich 

EIGENVALUES OF REGULAR GRAPHS: KEY PROPERTIES, 
EXAMPLES, AND APPLICATIONS 

33 

Hydyrov Ishanberdi Rowshenowich, Shageldi Charyyev 
MEDICINAL PLANTS: KEY CHARACTERISTICS, EXAMPLES, 

AND APPLICATIONS 

36 

Toykulyyeva Guljemal, Allamyradova Uzuk 
Porrykov Dovletmyrat, Rozyyeva Ogulnur 

INTERACTIVE ELECTRONIC TOYS TO ENHANCE 
ELEMENTARY EDUCATION 

40 

  



20 
 

- : Toyjanov Mekan 

Head of department, Oguz han Engineering and technology university of Turkmenistan 

Gurbanberdiyeva Meryem 

Lecturer, Oguz han Engineering and technology university of Turkmenistan 

Ashyrova Govher 

Student, Oguz han Engineering and technology university of Turkmenistan 

Charyyeva Suray 

Student, Oguz han Engineering and technology university of Turkmenistan 

 «DESIGN OF AUTONOMOUS SYSTEM FOR 

COLLECTING GARBAGE FROM SURFACE OF WATER» 

 

ABSTRACT 

The increasing prevalence of marine debris has raised significant environmental 

concerns, necessitating innovative solutions for effective waste management in aquatic 

ecosystems. This research paper presented the design and development of an 

autonomous system for collecting garbage from the surface of water bodies. The 

proposed system integrated advanced technologies, including robotics, artificial 

intelligence, and sensor systems, to enhance the efficiency and effectiveness of waste 

collection.  

Introduction 

The accumulation of waste in aquatic environments has emerged as a critical 

global issue, with significant implications for marine life, human health, and the overall 

integrity of ecosystems. According to the United Nations, millions of tons of plastic 

waste enter the oceans each year, leading to detrimental effects on marine biodiversity 

and the food chain. Traditional methods of waste collection, such as manual retrieval 

and shoreline clean-ups, have proven insufficient in addressing the scale of the 

problem. Consequently, there is a pressing need for innovative solutions that leverage 

technology to enhance the efficiency of waste collection in water bodies. 

This research paper aimed to design an autonomous system capable of collecting 

garbage from the surface of water. The proposed system sought to address the 
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limitations of existing methods by utilizing advanced robotics and artificial intelligence 

to operate independently in various aquatic environments. The following sections 

detail the methods and methodology employed in the design and development of the 

autonomous garbage collection system. 

Methods and Methodology 

The research methodology encompassed several phases, including literature 

review, system design, prototype development, and field testing. Each phase 

contributed to the overall objective of creating an effective autonomous waste 

collection system. 

Literature Review 

The initial phase involved a comprehensive literature review to understand the 

current state of marine debris management and the technologies employed in waste 

collection. This review highlighted the limitations of existing systems, such as their 

reliance on human intervention and their inability to operate in challenging 

environmental conditions. The review also identified key technological advancements 

in robotics, sensor systems, and artificial intelligence that could be integrated into the 

design of the autonomous system. 

System Design 

Based on the insights gained from the literature review, the design phase focused 

on developing a conceptual framework for the autonomous garbage collection system. 

The design incorporated several key components: 

a. Robotic Platform: The system utilized a buoyant robotic platform capable of 

navigating various water conditions. The platform was designed to be lightweight yet 

durable, allowing it to withstand environmental stresses such as waves and currents. 

b. Navigation and Control System: An advanced navigation system was integrated into 

the platform, utilizing GPS and inertial measurement units (IMUs) to determine the 

robot's position and orientation. The control system employed algorithms that enabled 

the robot to autonomously navigate to designated areas for waste collection. 

c. Sensor Suite: The system incorporated a suite of sensors, including cameras and 

ultrasonic sensors, to detect and identify debris on the water's surface. These sensors 
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provided real-time data to the control system, allowing for precise navigation and waste 

collection. 

d. Collection Mechanism: A mechanical collection mechanism was designed to 

efficiently gather debris from the water's surface. This mechanism utilized a 

combination of nets and scoops to capture various types of waste, including plastics, 

organic matter, and other floating debris. 

Prototype Development 

Following the design phase, a prototype of the autonomous garbage collection 

system was developed. The prototype was constructed using readily available materials 

and components, ensuring that the design could be replicated and scaled for larger 

applications. The development process involved several iterations, with each iteration 

incorporating feedback from initial testing to refine the system's performance. 

Field Testing 

Results 

The field tests demonstrated that the autonomous garbage collection system 

effectively navigated different water conditions, including calm lakes and choppy 

rivers. The navigation system successfully maintained the robot's course, even in the 

presence of obstacles such as floating vegetation and other debris. The sensor suite 

proved effective in detecting and identifying various types of waste, with a high degree 

of accuracy.  
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