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An Energy Suboptimal Reconfiguration Planning Approach to
Wheel-manipulator Robots
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Abstract In reconfiguration planning of modular robots, coupling between goal assignment for individual modules and
their trajectory planning leads to the combinatorial explosion problem. This paper proposes an energy suboptimal planning
approach based on a simplified model. The problem of reconfiguration planning is transformed into an optimal control
problem, which decouples goal assignment and trajectory planning. By solving the optimal control problem described
by the Hamilton-Jacobi-Bellman (HJB) equation, a value function and optimal trajectories of the simplified model are
derived. Respective goals of the modules are determined by attraction regions of the value function. Actual trajectories
are obtained by searching in suboptimal regions that locate in the neighborhood of optimal trajectories of the simplified

model.

Simulation results show that the proposed approach can select a proper set of modules, and that generated

trajectories can satisfy the dynamic constraint of the robot in an environment with obstacles.
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Fig.1 Wheel-manipulator robots and

their reconfiguration
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Fig.2 The reconfiguration example of unconstrained

robots in two dimensions
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Fig.4 The parameters of the trajectory on uneven terrain
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Fig.7 The reconfiguration example of
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Fig.9 The value function of the reconfiguration of two

dimensional unconstrained robots with optimal distance
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