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Control of Robot System on the Elastic Base
by Approximate Jacobian Operators

Sun Lee*, Ho-Gil Lee**, Sung-Ho Hwang** and Sehun Rhee***

ABSTRACT

This paper presents a study on the position tracking control of a robot system on the uncertain elastic base. The
elastic base is a nonholonomic system but it can be changed into holonomic system, which is much easier to analyze, by
modeling an elastic base as a virtual robot that has passive joints. Also, Jacobian operators, which represent the overall
robot system including base movement, are defined and applied to the changed model. However, because base
movements are not known, the exact Jacobian operators can’t be estimated. The control algorithm proposed is that uses
only Jacobians of a real robot as approximate Jacobian operators. Therefore the approximate Jacobian operators
compensate the measured errors from external sensors. The proposed control strategy is evaluated by the simulation and
experiment of a single-axis robot system on the elastic base.
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71349 F, : remain Jacobian operator
K, : proportional gain matrix
Q damping constant matrix G, derivative gain matrix
Q elastic constant matrix C damping constant
R inertia matrix K elastic constant
Je Jacobian matrix of real robot K, : proportional gain
J, Jacobian matrix of virtual robot K, : derivative gain
F Jacobian operator M : mass of robot body
F. : approximate Jacobian operator m : mass of end-effector
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Fig. 2 Modeling of single axis robot on the elastic base
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Table 1 Specifications of experimental system
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