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Kinematic Optimal Control Approach
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Abstract: An efficient sequential computation algorithm of kinematic optimal control is suggested for redundancy resolution of free-
floating manipulators. Utilization of minimum principle usually requires involved and tedious procedure of differentiation of
Hamiltonian. Due to the constraints of momentum conservation, it is not easy to get exact differential equations of boundary value
problem for even relatively simple free-floating manipulator models. To overcome this difficulty, we developed an effective
sequential algorithm for the computation of terms appeared in the differential equations. The usefulness of suggested approach is

verified by simulation of a planar 3-joints free-floating manipulator.
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Fig. 1. Single-armed free-floating manipulator model.
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Table 1. Peak joint velocity (deg/sec).

Joint Pseudo-Inverse Suggested Algorithm
1 157.8240 70.4688
2 69.7189 -22.0748
3 -113.5345 -98.1823

¥ 2 d Exo] 97 4271 3H 7T (degfsed?).
Table 2. Joint acceleration at the instant of peak joint velocity

(deg/sec?).
Joint Pseudo-Inverse Suggested Algorithm
1 -154757.4 -811.6214
2 -14153.14 136.2558
3 148085.1 -296.0277
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