RSJ2008AC3E3-06

4

BEOU T REZE I —_EaL—3D T 41— K74 77— K&l
O kB EGLH RBE)  BEE R SRS KR)

Feed-Forward Control of Structure-Varying Multi-Armed Manipulator

*Hiromasa UEDA (Graduate School, Univ. of Tsukuba), Daigoro ISOBE (Univ. of Tsukuba)

Abstract — In this paper, feed-forward control of structure-varying multi-armed manipulator is done
using the parallel solution scheme of inverse dynamics. The dynamic equations of such manipulator are
hard to conduct by generally used schemes such as the Newton-Euler method or the Lagrangian method,
since the equations include interdependent variables between the constituting links. In the parallel solution
scheme, the joint torque is calculated by converting the nodal forces, which is evaluated by equations of
motion of finite elements in a matrix form. Therefore, information of the entire system is handled in
parallel, and it makes easier to deal with structure-varying multi-armed manipulator. Some numerical tests
are carried out to verify the adequacy of the parallel solution scheme.
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Fig. 1 Concept of variable multi-armed manipulator
proposed by JAXA[1]
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Fig. 3 Structure-varying multi-armed manipulator

Table 1 Parameter of the link system

Parameter Value

Length of link unit [m] 0.120
Length of connector unit [m] 0.020
Link mass [kg] 0.183
Connector and motor mass [kg] 0.713
Extra mass[kg] 0.160
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Table 2 Dynamics parameters of each motor

J [kgm?] D [kgm?s] f. [N]
Joint 1 1.350x10™ 1.910x10° 1.662x107?
Joint2~5 | 1.053x10° 3.618x10°® 1.778x10°°

Table 3 Feedback gain for each motor

K, K, K,
Joint 1 0.10000 0.00100 0.00001
Joint 2~5 0.06000 0.00001 0.00001
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