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Introduction1
Motion planning in dynamic and uncertain real-world environments remains a critical challenge in robotics, as it is essential for the effective operation of autonomous systems [1]. One strategy 
for motion planning has been to introduce a state lattice where pre-computed motion primitives can be combined with graph-based search methods to find a physically feasible motion plan. 
However, introducing lattice planning into dynamic, uncertain settings remains challenging. It is nontrivial to incorporate uncertain dynamic information into the planning process in real time. 
Thus, in this paper we propose a lattice planning framework for dynamic environments with extensions to handle safety-critical edge-cases that can arise with the uncertain nature of the 
environment. The proposed method, Safe Lattice Planner (SLP), extends the Receding Horizon Lattice Planner (RHLP) [2] with enhanced replanning and survival capabilities to handle the 
dynamic habitat. We thoroughly evaluate SLP in a new benchmark suite against provided baselines. SLP is found to outperform the baselines in terms of safety and resilience in the dynamic 
environment while reaching the goal state in an efficient manner. We release the benchmark and SLP to accelerate the field of safe robotics.
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To assess the motion planner(s), has a benchmark been
constructed that contains 19 different scenarios of varying size, 
geometry and dynamic obstacles. Evaluating SLP against baselines in 
this benchmark suggests that SLP outperforms the baselines in 
terms of effectivnes, resilience and safety. For future work we aim to 
combine SLP with a dynamic exploration planner, DAEP [3], to 
perform real-world safe 3D exploration.

Previously, if a plan 
becomes infeasible
while traversing a motion
primitive, there is no
way to abort the execution.
In this work, we introduce
emergency trajectories
to break out from the mot-
ion primitive as a last resort.
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