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Анотація 

У тезах розглядається програмне забезпечення (ПЗ) для управління робочими органами сміттєвозів як 

важливий елемент сучасних автоматизованих систем комунальної техніки. Описано призначення, структуру 
та принципи роботи ПЗ, що забезпечує керування гідравлічними та механічними вузлами сміттєвозів. 

Особливу увагу приділено використанню датчиків, мікроконтролерів і алгоритмів керування для підвищення 

ефективності, безпеки та надійності процесу збирання твердих побутових відходів. Показано, що 

впровадження програмного управління дозволяє оптимізувати робочі цикли, зменшити вплив людського 

фактора та підвищити продуктивність техніки. 

Ключові слова: сміттєвоз, робочі органи, програмне забезпечення, автоматизоване управління, гідравлічні 

системи, датчики, мікроконтролер, телеметрія, ефективність, безпека. 

Abstract 

The thesis examines software for controlling the working units of garbage trucks as an important component of 

modern automated municipal vehicle systems. The purpose, structure, and operating principles of the software that 

ensures control of hydraulic and mechanical assemblies of garbage trucks are described. Particular attention is paid to 

the use of sensors, microcontrollers, and control algorithms to increase the efficiency, safety, and reliability of the solid 

waste collection process. It is shown that the implementation of software-based control makes it possible to optimize 

operating cycles, reduce the influence of the human factor, and increase the overall productivity of the equipment. 

Keywords: garbage truck, working units, software, automated control, hydraulic systems, sensors, microcontroller, 
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Introduction 

In modern conditions of urban development and the growth of solid waste volumes, increasing the 

efficiency and safety of municipal equipment is of particular importance. Garbage trucks are one of the key 
elements of the waste management system, since they ensure regular and uninterrupted collection and 
transportation of garbage [1-5]. The productivity of municipal services, resource consumption and the level 
of personnel safety directly depend on the reliability and speed of their working bodies. Traditional garbage 
truck control systems largely depend on the actions of the operator, which increases the likelihood of errors, 
emergencies and irrational use of equipment. In this regard, the implementation of software for automated 
control of garbage truck working bodies is relevant [6-8], which allows you to implement complex control 
algorithms, monitor the state of hydraulic and mechanical systems and ensure integration with modern 
information and telemetry platforms. The purpose of this thesis is to analyze the role and functions of 

software in the control systems of garbage trucks' working bodies, as well as to substantiate its importance 
for increasing the efficiency, safety, and reliability of municipal equipment. 

Research results 

Modern garbage trucks are complex technical systems that combine mechanical, hydraulic and electronic 
components. The main working elements of a garbage truck include container lifting mechanisms, pressing 

plates, pushers, hatches, as well as auxiliary hydraulic drives [9-12]. The efficiency, reliability and safety of 
these mechanisms are largely determined by the quality of the control system and the degree of its 
automation [13]. 

The software for controlling the working elements of garbage trucks performs the functions of 
coordinating the actions of all actuators in accordance with the specified algorithms. The basis of such 



systems are built-in controllers or industrial microprocessor modules that provide signal processing from 

position, pressure, speed and load sensors [14]. The information obtained is used to generate control signals 
that are fed to electro-hydraulic valves [15, 16] and actuators. 

An important function of the software is the implementation of the logic of the automated work cycle of 
the garbage truck [17-20]. A typical cycle includes approaching the container, grabbing it, lifting it, tipping it 
over, pressing the waste and returning the mechanisms to their original position. Thanks to the use of 
software control, these operations can be performed in semi-automatic or fully automatic mode, which 
allows reducing the physical load on the operator, increasing the repeatability of operations and reducing the 

time for servicing one container. 
Special attention in the software is paid to operational safety issues [21]. The control system implements 

protective algorithms that prevent the occurrence of emergency situations, in particular, exceeding the 
permissible pressure in the hydraulic system, incorrect position of the container or unauthorized start of 
working bodies [22-26]. Such approaches meet the requirements of international standards for the functional 
safety of vehicles and machines [27]. 

In the event of malfunctions or emergency modes, the software is able to automatically stop the operation 

of the working elements, record the error code and inform the operator using light or text messages on the 
control panel. This reduces the risk of equipment damage and increases the safety of the operating personnel. 

Modern garbage truck control systems are increasingly integrated with telemetry and information 
platforms. This provides remote monitoring of the technical condition of the machine in real time, collection 
of statistical data on the number of work cycles, duration of operations, fuel consumption and degree of 
equipment wear [28-33]. Such data can be used to optimize routes, plan maintenance and increase the overall 
efficiency of the municipal equipment fleet [34]. 

A separate role in the control system is played by the human-machine interface. The use of modern 

control panels, touch displays and status indicators implemented using software provides intuitive and 
convenient control of the garbage truck. This reduces the likelihood of operator errors, reduces personnel 
training time and increases the overall level of operational safety. 

Thus, the software for controlling the working bodies of garbage trucks is an integral part of modern 
municipal vehicles, combining automation, safety and efficiency within a single integrated control system. 

Further development of the software for controlling the working bodies of garbage trucks is associated 
with increasing the level of automation and intellectualization of control systems. Modern software 

complexes are increasingly implemented on the basis of a hierarchical structure, where the lower level is 
responsible for direct control of the executive mechanisms, the middle level is responsible for coordinating 
work cycles, and the upper level is responsible for data processing, diagnostics and interaction with the 
operator and external information systems. This approach provides high flexibility, scalability and reliability 
of the control system. 

At the lower level of the software, control algorithms for electro-hydraulic drives are implemented. They 
include regulating the speed of movement of the working bodies, controlling the smoothness of starting and 

stopping mechanisms, as well as synchronizing the operation of several executive devices. The use of digital 
control methods allows to achieve stable operation of the hydraulic system even under variable external 
conditions, such as ambient temperature or changes in the viscosity of the working fluid. 

The middle level of software is responsible for the formation and execution of logical sequences of 
operations. It is at this level that the garbage truck operation scenarios are implemented depending on the 
operating mode: manual, semi-automatic or automatic. Software algorithms ensure coordinated operation of 
the container lifting mechanism and the pressing device, preventing conflicting actions and dangerous 
operating modes. In addition, the system can adapt the duration and parameters of individual operations 

depending on the actual loading of the body. 
The upper level of the software is focused on monitoring, analysis and optimization of the operation of 

the garbage truck as a whole. Here, telemetric data is collected and processed, event and emergency logs are 
generated, and statistical information about the machine’s operational parameters is stored. Thanks to this, 
the management of municipal services is able to analyze the efficiency of equipment use and make informed 
management decisions. 

A significant role in the software is played by algorithms for self-diagnosis and system health control. 

Software modules constantly analyze signals from sensors and compare them with permissible values set in 
the database. If deviations are detected, the system automatically switches to safe mode or limits the 
operation of individual mechanisms. This approach prevents the development of malfunctions and reduces 
the likelihood of emergency failures during operation. 



A promising direction is the introduction of machine learning elements into the garbage truck 

management software. Based on the analysis of large volumes of operational data, the system can determine 
characteristic signs of mechanism wear or predict the likelihood of failures. This creates conditions for the 
transition from planned and preventive maintenance to intelligent technical service focused on the real state 
of the equipment. 

An important component of the software is the subsystem of interaction with the operator. The human-
machine interface must provide quick receipt of information about the state of the working parts, operating 
modes and possible malfunctions. Modern software solutions use graphical interfaces with visualization of 

processes in real time, which greatly facilitates the control of the garbage truck's operation. In addition, the 
software can provide the operator with tips or recommendations on the optimal performance of work 
operations. 

It is worth noting the role of the software in ensuring that garbage trucks comply with regulatory and 
environmental requirements. Automated control of the operating parameters of hydraulic systems, noise 
levels and energy consumption allows you to comply with established standards and reduce the negative 
impact on the environment. This is especially relevant for the operation of municipal equipment in dense 

urban areas. 
In general, it can be stated that the software for controlling the working bodies of garbage trucks is a 

complex multi-level system that combines the functions of control, monitoring, diagnostics and analysis. Its 
further development is aimed at increasing the level of automation, implementing intelligent algorithms and 
expanding the possibilities of integration with municipal information systems. 

An additional direction in the development of the software for controlling the working bodies of garbage 
trucks is to increase its reliability and fault tolerance. For this purpose, modern systems use mechanisms for 
backing up critical software modules, controlling data integrity and checking the correctness of algorithm 

execution in real time. In the event of failures, the software is able to automatically switch to a degraded but 
safe operating mode, providing the minimum necessary functionality to complete the current work cycle 
without creating dangerous situations. 

An important component of the software is the support of standardized data exchange protocols between 
electronic control units of the garbage truck. The use of industrial buses and communication protocols 
ensures reliable information transfer between sensors, controllers and actuators, and also simplifies the 
integration of additional modules and subsystems. This allows you to expand the functionality of the control 

system without significantly complicating its architecture and reduces the cost of equipment modernization. 
In addition, the software for controlling the working bodies of garbage trucks plays an important role in the 
training and education of personnel. Due to the possibility of implementing simulation and testing modes, 
operators can practice control skills without using real equipment, which reduces the risk of errors during 
operation. This approach contributes to improving the qualifications of personnel, reducing the adaptation 
period of new operators and generally increasing the level of safety of municipal services. 

Conclusions 

Software for managing the working bodies of garbage trucks plays a key role in increasing the 
productivity and reliability of municipal equipment. Its use allows you to automate the main work processes, 
reduce the impact of the human factor and ensure a high level of operational safety. Integration of software 
with sensors, hydraulic systems and telemetry creates the prerequisites for the further development of 
intelligent control systems. In the future, improving such software solutions will contribute to increasing the 
efficiency of waste collection and reducing operating costs. 
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