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The Optimal Starting Configuration Selection for Directional
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Abstract : The initial posture of a redundant manipulator substantially influences the quality of subsequent
trajectory planning. To overcome the deficiency in directional manipulability during the early stage of task
execution, this paper presents a strategy that optimizes the starting configuration prior to trajectory
generation. The approach first formulates an optimization model with directional manipulability as the
objective, yielding the joint configuration that maximizes this metric under the endpoint constraint. This
configuration then serves as the initial condition for the gradient projection method in online trajectory
tracking. Simulation results from two distinct task settings confirm that the proposed strategy consistently
outperforms conventional practices in terms of early-stage directional manipulability, eliminates the
transitional adjustment typically required when starting from suboptimal postures, and sustains a highly
dexterous state throughout the entire motion. This work offers a practical solution for enhancing the
real-time performance of redundant manipulators in direction-constrained operations.
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Fig.1 Structural model
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Table 1 Directional manipulability of three initial configurations
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Fig. 2 Directional manipulability versus time under three initial configurations
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Fig. 3 Motion sequence with the optimal initial configuration-q, p
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Fig. 4 Motion sequence with general configuration 1-q 4
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Fig. 5 Motion sequence with general configuration 2-q,
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Table 2 Directional manipulability of different initial configurations (Simulation 2)
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Fig. 6 Directional manipulability versus time for Simulation 2
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