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Decoupling Identification for Serial Two-link Two-inertia System

— Accuracy Evaluation in Consideration of Closed-loop-controlled Elements —

«J. Oaki (Toshiba Corporation/Keio University) and S. Adachi (Keio University)

Abstract— The authors proposed a multivariable identification method, called “Decoupling identification”,
for a “SCARA-type” planar two-link robot arm with elastic reduction gears, which is treated as a serial
two-link two-inertia system. The decoupling identification method enables the serial two-link two-inertia
system to be divided into two one-link two-inertia systems. This paper describes the accuracy evaluation of
the identification method through experimental results using the two-link arm with closed-loop-controlled
elements. The results show the method is applicable to a “PUMA-type” vertical robot arm under gravity.

Key Words: Multivariable identification, Subspace identification method, Closed-loop identification, Elastic

joint robot, Two-inertia resonant system
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Fig. 1: Planar two-link arm with elastic joints.
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<Step 1>

Rigid-joint model parameter
estimation by LS method

< Step 2 > v

Elastic-joint model identification
by proposed decoupling method
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State space model
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Optimization-based fine tuning of
estimated physical parameters

Fig. 2: Outline of proposed identification method.
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Fig. 4: Nonlinear interaction torque data for 1st link
identification and its power spectral density, where
2nd link is free.
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Fig. 10: Cross-correlation functions between motor-
input and residuals from motor-angular-velocity for
2nd link, using “pem” or “ndsid” command, where
1st link is free or closed-loop controlled.
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