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Identification and State Feedback Control of Serial Two-link-two-inertia System

«Junji OAKI (Toshiba Corporate R & D Center) and Shuichi ADACHI (Keio University)

Abstract— In this paper, we propose an identification method for a SCARA-type planer two link robot
arm with elastic reduction gears, which is treated as a serial two-link-two-inertia system. In the identification
method, we utilize not only motor encoders, but also rate gyros and accelerometers on each link of the arm.
The identification method consists of three steps. The first step is the rigid model identification using a
well-known procedure. The second is the elastic model identification using a multi-input multi-output state
space model technique in which the interaction forces between two links are decoupled. The third is the
physical parameter identification using the state space model. We also show experimental results of full state
feedback control schemes including low pass filters designed by using the identified model parameters.
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Fig. 1: Planer two link arm with elastic joints
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Fig. 2: M sequence input and its decimated data for
1st link identification (First 0.3s of 2.046s)
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cation
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Fig. 4: Motor and link velocity data for 1st link iden-
tification
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