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Abstract:
This paper presents the examination of the suspension of a quarter car model from the point of view of observability and
controllability. The modeling of an active suspension with full state feedback control and the design of a state observer is
planned to be used for real-time processing of the university's self-driven vehicles under development. The validation of
the concept is demonstrated also. These types of mechatronics design synergy, merged with advanced engineering
pedagogy are essential for professionals with appropriate qualifications from universities to enter the industry.
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I. Introduction
At the beginning of the 21st century the dominant development is the rise of AI, while according to new
requirements the mathematical tools needed to solve engineering problems shifted significantly towards numerical
methods [1]–[3] [4]. The composition of knowledge required of engineers has changed accordingly. Some of the
most important competence areas of mechatronics engineers are systems analysis, design, and control,
furthermore system modelling which forms the basis for all of these areas [5] [6]. We are looking for new efficient
signal processing algorithms which based on stochastic modelling such as using adaptive Schur filter. New
technologies are implemented to the technical progress of Industry 4.0, such as robots, autonomous transportation,
and smart city concepts requires state-of-the-art algorithms for real-time signal processing of vehicles safety and
reliability performance increase [7] [8]. For these reasons, we examine the suspension of cars based on various
aspects and design an active suspension for it. It is increasingly difficult for non-industrial parties to keep up with the
car manufacturers, since these smart factories based on Industry 4.0 merge cyber technologies such as Cyber
Security, manufacturing processes on the Internet of things (IoT) or Cyber-Physical Systems (CPS) [9]–[11]. There
are emerging technologies in the field of physical realization of more compound and perfect, performance
improvement, quality, controllability, management, and visibility of era. Quarter car system is a two degree of
freedom system, where there are two bodies: Sprung (car) and Unsprung (suspension, wheel, tyre) mass. Read
more details in [12]–[14].
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