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An SDRE method based on extended quadratic Lyapunov function for tendon-driven robotic arms
approximated to a bilinear system

Shin NAKAYAMA

Summary

The state-dependent Riccati equation (SDRE) is an effective nonlinear control method that is
similar to linear quadratic regulator (LQR) and does not need complicated procedures compared
to other nonlinear control theory. However, the conventional SDRE method has the problem that
the solution needs to satisfy the integrability condition of the Hamilton-Jacobi equation and does
not give a Lyapunov function directly. In contrast, the SDRE method based on extended
quadratic Lyapunov function allows us to evaluate the stability easily because this solution does
not have strict conditions and gives a Lyapunov function directly. In this paper, we approximate
a tendon-driven robotic arm with nonlinear spring tensioning device (NST) to a bilinear system
around a steady state, and apply an SDRE method based on extended quadratic Lyapunov
function to this system. We evaluate the performance of this method through several simulations,

and compare it with an LQR controller. Finally, we discuss the stability of this controller.
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