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The controlled mechatronic systems are under the consideration. At the lecture special emphasizes are put on the study of underactuated and overactuated systems having different type of actuators (external powered drives, unpowered spring-damper like drives, etc.). Several questions are addressed about the role of inherent dynamics, and how much mechatronic system should be governed by external powered drives and how much by the system’s inherent dynamics.  
The lecture consists of the following parts:

1. Introduction to the subject in question (control and optimization problems for underactuated and overactuated systems).

2. Mathematical statement of optimal control problems that are suitable for the modelling of controlled motion and optimization of mechatronic systems with different degrees of actuation.

3. Methodology and numerical algorithms for the solution of control and optimization problems for the semi-passively actuated mechatronic systems.

4. As application, the solution of several optimal control problems for different kind of semi-passively actuated mechatronic systems will be demonstrated. Namely, the energy-optimal control of closed-loop semi-passively actuated robot; Optimization of controlled motion of bipedal walking robot with spring-damper like drives at the joint of the feet; Optimization of the hydraulic and pneumatic drives of the multibody system modelled the human locomotor apparatus with above-knee prostheses, and others.

5. Future perspective in area of control and optimization problems of semi-passively actuated mechatronic systems, (smart materials based actuators and sensors technology, power harvesting from vibration using magnetostrictive materials for self-powered mechatronic systems, active vibration control, others). 

