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Stability Analysis of a Robust Linear Controller For |
Flexible Joint Robots

H. R. Taghirad Department of Electrical Engineering, K. N. Toosi l
University of Technology, Tehran, Iran
M. A. Khosravi Electrical Group, Paya Partow Co. Tehran, Iran

Abstract

[n this paper a new and completely linear algorithm is proposed for-robust control of flexible Jjoint robots.
Moreover, the robust stability of the closed loop system. in the presence of structured and unstructured
uncertainties is analyzed. [n order to develop the controller, flexible joint robot with structured and unstructured
uncertainties is modelled and converted into a singular perturbation form. A robust linear control algorithm is 1
proposed for the slow dynamics and its robust stability conditions are derived using Thikhonov's theorem. Then, ’
the robust stability of the total ‘system considering the porposed composite controller is analyzed, and the
sufficient conditions for-robust stability of the overall system are determined. Finally the effectiveness of the
proposed controller is verified through simulations. It is shown that not only the tracking performance of the
proposed controller is very suitable, but also the actuator effort is much smaller than that in the previous result. 1
Key words: Flexible joint robots, Harmonic drive, Singular perturbation, Robust PID,
Thikhonov's theorem, UUB stability, Lyapunov analysis, Simulations.
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