
Acta Technica Jaurinensis  Vol. 6.  No. 5. 2013 

 

1 

Special Issue Foreword 

 

Modern vehicles and transportation systems rely extensively on stand-alone and 

widely distributed control systems solutions. In fact, advanced transportation and 

vehicle systems simply would not exist in their recent forms without extensive use of 

electronic devices and sophisticated control algorithms; i.e., a combination of electronic 

sensors, data processors and smart actuators, which represent the “hidden intelligence” 

of these systems that govern their correct functioning. The ultimate goal is to improve 

traveler’s safety and comfort, performance and energy efficiency of the transportation 

system as a whole through stand-alone control and interactions among vehicles and their 

immediate environment. The technology has the promise to provide solutions to some 

of our most intractable socio-economic problems – the high cost of traffic accidents and 

other losses originated in the transportation infrastructure. 

The automotive industry has been a driving force for innovation and economic 

growth for one hundred years in the Győr industrial area in Hungary. Continuing this 

tradition, the Center for Automotive Research (JKK) hosted by the Széchenyi 

University of Győr, which is the biggest nonprofit institution of this category in the 

country, continues interdisciplinary research for intelligent vehicles and transportation 

systems. 

This special issue contains 6 papers solicited from researchers working for the JKK 

in the past few months. They are all associated with the ongoing works related to the 

research and development of intelligent and future generation vehicles and 

transportation systems. Papers were sought to encompass the activity of the JKK briefly 

that is characterized by its highly interdisciplinary nature in this area. In particular, the 

articles reflect research spanning from the basic control theoretic approaches (linear and 

nonlinear approaches are equally weighted) to large-scale interdisciplinary views, which 

are designed to exploit information at multiple scales. This was done in an attempt to 

demonstrate how stand-alone control methods and solutions can be integrated in the 

analysis and synthesis of large-scale interconnected vehicle and transportation systems. 

The paper Edelmayer et.al., for examples, introduces the novel idea of quasi 

consensus networks that can be used in the solution of a wide range of control and 

detection problems in cyber-physical systems including cooperative distributed and 

connected vehicle and traffic systems. The approach plays invaluable role in intrusion 

and malicious effect generated malfunction detection in security sensitive cyber-

physical systems, such as in sensor networks.  

The multivariable decoupling control solution of Bányász and Keviczky, which is 

based on Youla parametrization, suits to the robust controller design for 2 degrees-of-

freedom (DoF) systems very frequently encountered in the synthesis of vehicle control.  

In the scholarly article Keviczky and Bokor some fundamental issues of control 

design methods most frequently used in the recent industrial practice are discussed. 

More specifically, relationships between the classical pole-placement state feedback 
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designs, the Riccati-equation based LQ paradigm and the Kalman-frequency domain 

approaches are discussed. 

Gáspár et.al. adopts the popular “plug-and-play” idea from information technology 

to the design of complex control systems with multiple functional building blocks 

applied to Electric Vehicle Systems (EVS) in the future. 

Szabó et.al. treats the inherently nonlinear character of vehicle control problems in 

the framework of Linear Parameter Varying systems and relies on Linear Matrix 

Inequality when finding solutions to performance improvement of vehicle dynamics 

controllers. The approach presented facilitates solutions to specific control design tasks 

encountered in vehicle dynamics applications. 

The paper Takarics et.al. and its wider 2 and 3 DoF approach in handling structural 

nonlinearities of the system provides a particularly interesting contribution in presenting 

stabilization solutions to the 3 DoF model of vehicle control problems. 

We are pleased to submit this special issue to the engineering community and hope 

that it accomplishes our goal of highlighting recent advances in the combined and 

interdisciplinary fields of vehicle and traffic control achieved by the interdisciplinary 

research team of JKK at Széchenyi University, Győr. 
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