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INTERCONNECTION OF INFORMATION, ELECTRONIC AND
MECHATRONIC SYSTEMS: PERSPECTIVES OF ENERGY EFFICIENCY

In today's world, the integration of information, electronic, energy and
mechatronic systems is a key factor for ensuring sustainable development. This
study analyzes the main components of these systems, their interrelationships
and the potential challenges they face.

In the 21* century, technology is developing at an incredible speed.
Information systems, electronic devices, energy networks and mechatronics
form the basis for the development of new solutions in various areas: from
industry to everyday life. The integration of these systems provides not only
economic benefit, but also environmental sustainability. Information systems
allow enterprises to effectively manage resources and analyze data. Resource
management systems (RMS) and decision support systems (DSS) are key
components of modern business. The use of data in enterprise management
increases productivity by 20-30% [7].

Electronics are the heart of many modern technologies. The introduction of
microprocessors, sensors and integrated circuits became the basis for the
development of smart devices. In [6] it is emphasized that electronic systems
can reduce energy consumption in household appliances by up to 50%.

Sustainable development of energy systems is an important challenge for
society. According to a study [4], the implementation of renewable energy
sources such as solar and wind farms is critical for reducing CO, emissions.
Smart grids that integrate traditional and new energy sources ensure
optimization of resource use and increase the reliability of energy supply.

Mechatronics combines mechanics, electronics, and computer technology
to create automated systems. As noted by [2], robotics based on mechatronic
principles can reduce production costs by up to 30% due to process automation.

Figure 1 shows the core components of mechatronics, detailed below [1,5].
The interconnection between information, electronic, energy and mechatronic
systems allows for the development of integrated solutions. A systems approach
that emphasizes comprehensive analysis can provide new opportunities for
innovation. As noted by [3], the integration of different systems creates
synergies that improve overall performance. Cyber security, environmental
sustainability and energy efficiency are among the main challenges these
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systems face. Technological innovations must be accompanied by appropriate
political and economic decisions to create efficient, safe and sustainable
systems.

Fig. 1 —The mechatronics ecosystem: A harmonious blend of engineering
disciplines and real-world applications, driving innovation across industries.

According to the authors, the integration of information, electronic, energy
and mechatronic systems is an important step in the development of modern
technologies. Collaboration between the scientific, engineering, and business
communities is critical to meeting the challenges and realizing the potential of
these systems. Further research in this area could lead to significant
improvements in quality of life and economic efficiency.
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