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Development of Inverse Dynamics Solution Scheme
for Purpose of General Use

Univ. of Tsukuba ODaigoro ISOBE, Shunsuke SATO and Atsushi YAGI

Abstract: Generally, robotic tasks include motions that generate open and closed loops alternately, and the dynamic
equations of the system (or the numerical algorithm) require instant switching during the motion in feed-forward control.
The switching may lead to instability of the control, and the issue will become essential particularly for massive, quick
motion robots. A new solution scheme of inverse dynamics is developed for the purpose of general use, in order to ensure the
simplicity in dealing with such transforming systems or those with complex configurations, or the calculation of Jacobian
matrices in force controls. In this paper, we describe some application cases on feed-forward control of multi-branch link

systems, and on force control of two manipulators holding an object in a motion much affected by their dynamics.
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Fig.1 Cases difficult to handle for general users?
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Fig. 2 Accuracy of torque curves against number
of steps
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Fig.3 Several types of system configurations
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Fig.4 Estimation of torque curves
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Fig.12 Target motion for two manipulators
in force control

Tfeedback = Ku(qd - Q) + Kzz(qd - Q) + Kv(qd - q)
(7)
Ffeedvack = Kp(Fg — Fs) (8)
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Fig.13 Torque curves for two manipulators
in force control
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Fig.14 Comparison of dynamics in torque curves
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