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CONTROL ALGORITHMS AND OPTIMAL TUNING OF FUZZY MODELS 
FOR AUTOMOTIVE, MECHATRONICS APPLICATIONS AND MOBILE ROBOTS 

•• Development of advanced control structures for automotive and mechatronics applications.
•• Improvement and development of new Takagi-Sugeno (T-S) fuzzy models and control solutions for a wide range of industrial processes, 

mechatronics, mobile robots and automotive applications.
•• Optimal tuning of fuzzy models for automotive and mechatronics applications.
•• Improvement and development of control algorithms for mobile robots.

Advanced control structures and optimal tuning of fuzzy models for a 
wide range of industrial processes are offered.

2012-2016.

Goal of the project

Short description of the project

Main activities

Implementation period

•• Development and experimental validation of simple T-S fuzzy 
models, evolving fuzzy models and advanced controllers 
(2-DOF, predictive and fuzzy) for processes in automotive and 
mechatronics: anti-lock braking systems, nonlinear DC drive servo 
systems, magnetic levitation systems.

•• Continuous development of the nRobotic platform for path 
planning and collision avoidance of mobile robots in missions.

•• Modeling, simulation, analysis and development of: T-S PD + I 
fuzzy controllers, 2-DOF linear and fuzzy controllers, hybrid T-S 
fuzzy controllers for speed and position control of brushless DC 
drives with variable parameters and inputs.

•• Optimal tuning of parameters of T-S fuzzy models using 
nature-inspired algorithms: charged system search, grey wolf 
optimization, gravitational search algorithms.

Results
•• 12 papers published in Thomson Reuters Web of Science (WoS) 

journals with impact factors.
•• 14 papers published in conference proceedings indexed in WoS.
•• 26 papers published in conference proceedings indexed in 

international databases.
•• 3 papers published in journals indexed in international databases.
•• More than 50 independent citations in 2016.

•• Nature-inspired evolutionary-based optimization algorithms in 
modeling and control design.

•• Cost-effective solutions for control problems in mechatronics, 
electrical drives, automotive and robotics.

•• Tools for the modeling, optimization and design of fuzzy control 
systems.

•• Real-time programming and operating systems for control and 
robotics.

Applicability and transferability of the results
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