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Abstract: In this seminar, two topics will be covered: (I) designing and prototyping an optimal Stewart platform for lower 
extremity rehabilitation, and (II) developing control theories for dynamical systems with nonlocal operators and their 
applications in dynamics, control, and consensus control. 

In the first topic, an optimum design of a six-degree-of-freedom Stewart platform is described for patients with diabetic 
peripheral neuropathy. Several designing parameters are optimized to obtain the best system’s kinematics and 
dynamics performance in a desired pure rotational motion.  Eventually, a demo of the first prototype of the designed 
robot will be shown. 

Nonlocal operators have become prevalent when describing complex infinite-dimensional dynamical systems. Differential equations with nonlocal 
operators usually govern the evolution of the memory or hereditary property in a system. In control applications, these operators can be used 
for designing feedback control laws to obtain a desired closed-loop response with a large number of desired stable modes. In the second 
topic, fundamentals of control theories for a class of dynamical systems with nonlocal operators (i.e., fractional operators, delays, and periodic 
coefficients) are developed with the proposed novel method, which is called FCC method. The FCC method can be applied to a broad range of 
applications such as consensus control, flexible robots, autonomous vehicles, and unmanned aerial vehicles. For instance, it is demonstrated that 
the FCC method is an advantageous method for designing distributed optimal consensus control with nonlocal operators for multiagent systems. 
Finally, some potential areas for future research based on the proposed method are drawn.
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