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Technology to Estimate Physical Parameters of Dynamic Models for Robot Motion Control
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Accompanying the ongoing globalization of manufacturing and service industries in recent years, demand is increasing for the introduction of
serial-link robot arms for parts assembly and material handling in order to reduce production costs.  Such robot arms, which have a cantilevered
multijoint structure with spring properties, must be controlled with high acceleration while suppressing arm-tip vibration.  As this vibration is due to
the elasticity of the reduction gears built into each joint of the robot arm, a dynamic model-based control method taking joint-elasticity of the robot
arm into consideration is required.

Toshiba has developed a technology that can precisely estimate the physical parameters of such a dynamic model, including motor inertias, joint-
friction coefficients, and joint-spring coefficients, from robot motion data within a few seconds.  Experiments on a two-link robot arm confirmed the

effectiveness of this estimation method.
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Two-link robot arm with elastic joints
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Structure and dynamic model of one-link robot arm
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Frequency responses of one-link two-inertia system
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Concept of decoupling identification of first and second joints
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Frequency responses obtained by newly developed and conventional methods
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