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Feed-Forward Control of Two-Joint Underactuated Link System

Using Parallel Solution Scheme

Abstract —In this paper, the parallel solution scheme is applied to the calculation of inverse dynamics for an underac-
tuated link system with consideration of friction at the passive joint. A solution scheme of kinematics with successive
revision algorithm is applied in order to calculate target trajectories that compensate for the inertial forces acting in a sys-
tem consisted of passive joints and flexible links. Some results of inverse dynamics calculation and experiments of feed-
forward control on a two-joint underactuated link system are shown.
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Fig.1 Two-joint underactuated link system
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Fig. 2 Concept of successive trajectory revision
algorithm for underactuated link systems
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Fig. 3 Outline of two-joint
underactuated link system
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Table 1 Parameters of link system

Value
Parameter - -
Link 1 Link 2
Sectional area: A [m?] 2.4x10™
Density: p [kg/m’] 2.97x10°
Young’s modulus: E [GPa] 206.0
Moment of inertia: I [m”] 3.20x10%
Length: L [m] 0.142 0.163
d m Tk 0.480 0.00
Head mass: m [kg] (Motor 2’s weight) :
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Fig. 4 Calculated trajectories for two-joint
underactuated link system
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Fig. 5 Calculated torque
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Table 2 Parameters of acryl link

Value
Parameter - -
Link 1 Link 2
Sectional area: A [m?] 0.4x10™
Density: p [kg/m’] 1.19x10°
Young’s modulus: E [GPa] 32
Moment of inertia: I [m*] 1.3333%107"!
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Fig. 6 Calculated torque considering elastic
deformation of acryl member
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