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THE SIGNIFICANCE AND NECESSITY OF AUTOMATING THE SELECTION OF
SENSORS AND ACTUATORS

O. R. Kolbasa, S. V. Sotnik

Kharkiv National University of Radio Electronics

Ukraine, 61166, Kharkiv, Nauky av., 14

E-mail: oleksandr.kolbasa@nure.ua, svetlana.sotnik@nure,ua

Abstract: The theses are dedicated to the significance and necessity of automating the process of
selecting sensors and actuators in technical process automation systems. An overview of the main
approaches to implementing automated component selection is provided, including modern software
tools and intelligent systems. Examples of sensor and actuator manufacturers are presented. The
advantages of the automated approach compared to manual selection are analyzed. Conclusions are
drawn regarding the effectiveness of this approach and the prospects for the development of relevant
technologies.

Keywords: automated sensor selection, actuators, expert systems, industrial automation, Industry 4.0.

3HAUYEHHS TA HEOBXIJIHICTb ABTOMATHU3AILII BUBOPY CEHCOPIB 1
BUKOHABYUX MEXAHI3MIB

O. P. Koabaca, C. B. Coruuk

XapKiBCbKHI HalllOHATBHUN YHIBEPCUTET PalO€IEKTPOHIKH

VYkpaina, 61166, Xapkis, np. Hayku 14

E-mail: oleksandr.kolbasa@nure.ua, svetlana.sotnik@nure,ua

Anomayia: Te3n TPHUCBAYEHI 3HAYCHHIO Ta HEOOXITHOCTI aBTOMATH3aIll Tpolecy BUOOPY
CEHCOpIB 1 BUKOHABYMX MEXAHI3MIB y CHCTEMaxX aBTOMAaTH3allli TeXHIYHWX TmporeciB. [IpoBeaeHo
OTJISiT OCHOBHHMX MIAXOMIB JO peajizaimii aBTOMAaTH30BaHOTO BHOOpPY KOMIIOHEHTIB, 30Kpema
CyYaCHHX NpPOrpaMHHUX 3aco0iB Ta IHTEJIEKTyalbHUX cucTeM. HaBeneHo mpukiagu BUPOOHUKIB
CEHCOpIB Ta BHUKOHABYMX MexaHI3MiB. [IpoaHanmizoBaHO mepeBarn aBTOMATH30BAHOTO TIIXOY
MOPIBHAHO 3 PYYHHM BHOOpOM. 3poOJIEHO BHUCHOBKH IIOAO €()EKTUBHOCTI TaKOro MiAXOAy Ta
MEePCIEKTUB PO3BUTKY BiJIMTOBITHUX TEXHOJIOTIH.

Knrouoei cnosa: aBTomaTHu3zallis BUOOpPY CEHCOPIB, BUKOHABYI MEXaHI3MH, €KCIIEPTHI CHCTEMH,
MIPOMUCIIOBA aBTOMaTHKa, [HmaycTpis 4.0.

RELEVANCE OF THE WORK. The rapid development of technologies and the variety of sensors
and actuators used in automated systems significantly complicate the process of their selection [1-6].
The efficiency and reliability of the automation system significantly depends on the correct selection
of these components. Traditional manual selection of sensors and actuators requires a significant
investment of time and often depends on the experience of the engineer. Under these conditions, the
automation of the process of selecting components is becoming more and more relevant and
necessary [7, 8]. Automated selection of sensors and actuators involves the use of specialized
software tools or algorithms that help determine the optimal components for specific tasks or
systems.

Thus, the development of methods for automated component selection is an important direction in
the design of modern control systems. This article discusses the main approaches to the
implementation of automated selection of sensors and actuators, provides examples from the
industry, and analyzes the advantages of the automated approach compared to traditional manual
selection.
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MATERIALS AND RESEARCH RESULTS. Automation of the choice of sensors and actuators
IS a key stage in the design of modern control and automation systems. Let's determine the
advantages of an automated approach over manual selection:

1. Reducing time waste. Automated systems quickly analyze a large number of possible options
for sensors and actuators, which significantly reduces the selection time. Specialized software tools
allow engineers to quickly get a list of optimal components without the need to manually browse
catalogs.

2. Minimization of errors and the impact of the human factor. Automated systems work according
to clear algorithms and selection criteria, which reduces the likelihood of human error. A subjective
approach is excluded, which can influence the choice due to the engineer's limited experience or
personal preferences.

3. Complex analysis of parameters. Automated systems can take into account a large number of
factors at the same time: specifications, compatibility with other components, cost, reliability, energy
efficiency, etc. Multi-criteria optimization allows you to choose the best solution taking into account
all system requirements.

4. Compatibility and integration into digital platforms. Many manufacturers offer online catalogs
with integrated configurators, which allows you to quickly adapt the selected components to a
specific project. Automated picking systems can be integrated into CAD/CAE environments, which
facilitates design and reduces the need for repeated inspections.

5. Scalability and reuse of solutions. Automated approaches make it easy to store component
selection templates that can be used in future projects. Digital databases and machine learning
algorithms can improve the quality of choices based on previous experience, which contributes to the
continuous improvement of the design process.

Despite the significant advantages of automated selection of sensors (Fig. 1) and actuators, testing
them in real conditions can be difficult and costly.

CHALLENGES BENEFITS

@ Large number of @ Speed of selection

sensor options
® Cost optimization
@ Complex technical

specifications Automated system @ Improved system
quality

for Component Selection

@ Time required for
manual selection @ Standardization

of solutions

® Risk of human
error @® Reduction of
human factor

COMPONENTS OF AUTOMATED SYSTEM

Sensor database Selection algorithms User interface

Figure 1 — Key aspects of the importance and need to automate the selection of sensors and actuators

Therefore, there is a need to use virtual environments that allow simulating the operation of drones
without risking equipment and with less resource consumption. Features of the virtual environment
for simulating the operation of drones:
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1. Physical modeling and realism. The efficient simulator accurately reproduces the physical
characteristics of the drone, including aerodynamics, power consumption, and control response. This
allows you to transfer the skills acquired in the virtual environment to real conditions.

2. Visual environment and sensors. Simulators create a detailed visual environment with different
landscapes and objects. They also simulate the operation of sensors such as cameras, lidars and GPS,
which brings the workout closer to real conditions.

3. Visual environment and sensors. Simulators create a detailed visual environment with different
landscapes and objects. They also simulate the operation of sensors such as cameras, lidars and GPS,
which brings the workout closer to real conditions.

4. Modeling of weather conditions and obstacles. Simulators allow you to recreate different
weather conditions, such as wind, precipitation and fog, as well as dynamic obstacles. This helps
prepare pilots for difficult situations.

5. Program interfaces and compatibility. Modern simulators support integration with real control
systems and APIs for the development of autonomous algorithms. This allows you to test new
technologies and improve drone software.

Effective automation of the process of selecting sensors and actuators requires the use of
appropriate algorithms and techniques. For a better understanding of this process, let's consider the
main approaches used for automated component selection. An overview of the main approaches to
the automated selection of sensors and actuators.

There are several approaches to automated selection of sensors and actuators that are currently
being researched and implemented.

One of the basic methods is to create electronic databases of components with the ability to filter
by technical characteristics. Such databases (e.g. online manufacturer catalogs) allow you to
automatically select models of sensors or actuators that meet specified requirements, such as
measurement range, accuracy, operating conditions, etc.

Another area is the use of expert systems and decision support systems. Such systems have
accumulated specialist knowledge about the choice of components: the rules and criteria by which a
certain type of sensor or mechanism is suitable for a particular process. Based on the process
parameters entered (e.g., temperature range, pressure, required force, or speed), the expert system can
recommend the optimal type of sensor or actuator.

With the development of artificial intelligence methods, more complex approaches appear [9-11].
For example, the use of machine learning algorithms to analyze large amounts of data about the
operation of various sensors and actuators can help predict which component will be best in certain
conditions. Optimization methods (genetic algorithms, multi-criteria optimization) are also being
investigated, which allow you to automatically select a set of components for the system, taking into
account several criteria at the same time — cost, energy efficiency, reliability, etc. It is worth noting
that some modern software complexes for design (CAD/CAE systems) already contain integrated
modules that help the engineer select components. For example, when designing pneumatic systems,
software can recommend the type of cylinder and valve according to the specified load and speed
requirements, which simplifies the selection process.

Let's consider examples of well-known manufacturers of sensors and actuators. There are many
manufacturers of sensors and actuators on the modern market, whose products are used in automated
systems around the world. Among the manufacturers of sensors are companies such as Siemens,
Honeywell and Bosch, which offer a wide range of devices for measuring various parameters
(temperature, pressure, position, etc.) and are known for their high quality and reliability of products.
In the field of actuators, Festo, SMC and Schneider Electric are leading companies — they specialize
in the production of pneumatic and electric actuators, valves, servo motors and other equipment
necessary for the implementation of movements and control in automated processes. It is important
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that these manufacturers not only produce the components themselves, but also offer engineers digital
tools for their selection (online catalogs, configurator programs), which is actually an example of the
practical implementation of the concept of automated selection.

Automating the selection of sensors and actuators is an important step towards improving the
efficiency of automation system development. The analysis shows that the use of automated
approaches allows you to optimize the design process, reduce time costs and improve the quality of
technical solutions. With the development of Al technologies and the concept of Industry 4.0,
automated selection tools are expected to become even more powerful and integrated. A promising
direction is the creation of complex systems capable of selecting and adjusting sensors and drives for
specific tasks in real time. Such systems will be able to automatically adapt to changes in process
conditions or requirements.

CONCLUSIONS. Automation of the choice of sensors and actuators is an important direction in
the modern design of control and automation systems. The use of automated approaches allows you
to significantly reduce the time of component selection, minimize errors, provide a comprehensive
analysis of parameters and improve compatibility with digital platforms. The considered methods of
automated selection, such as the use of electronic databases, expert systems, machine learning
algorithms and optimization approaches, demonstrate high efficiency in selecting optimal
components for specific tasks. The implementation of such approaches contributes to improving the
quality of design, reducing costs and improving the reliability of automated systems. The further
development of artificial intelligence methods and the integration of automated selection systems
with CAD/CAE environments open up new opportunities for improving the process of selecting
sensors and actuators.
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