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Abstract: To enhance the intelligence of autonomous undersea vehicles(AUVs), this paper proposed a real-time motion
planning algorithm based on the inverse dynamic virtual domain(IDVD) method, ensuring safe navigation in unknown
environments with obstacles. In view of the limited computational resources of AUVs, a hierarchical framework was adopted
to guarantee high computational efficiency for real-time planning. First, a safe global path was generated using a path planning
algorithm, followed by path optimization within the sensing range of the forward-looking sonar to produce safe and feasible
trajectories. Specially, for the kinematic constraints of underactuated AUVs, the hybrid A* algorithm was employed for
searching safe paths based on global path search. Subsequently, a nonlinear optimization problem was formulated to enhance
path smoothness and safety. The IDVD method was then applied to derive feasible velocity and acceleration trajectories of
AUVs, which served as reference inputs to guide the AUVs’ navigation. Simulations and experiments on the “Stingray-11"
AUV were conducted. The results validate that the proposed method is capable of efficient online trajectory planning for
AUVs in unknown complex environments.
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Fig. 6 Comparison of the paths before and after opti-

mization
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Fig.7 Path comparison with different path planning me-
thods
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Table1 Computational performance comparison with
different methods
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Fig. 9 Convergence speed comparison with different
methods
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