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[ Abstract] For the problem that the autonomous navigation exploration algorithm is easy to fall into the local area, this
paper proposed an exploration algorithm combining sampling and deep reinforcement learning. First, the Long—Short—Term
Memory (LSTM) network was used locally to obtain the historical pose information of the unmanned vehicle to avoid repeated
exploration of the explored area; secondly, the optimal action of the deep reinforcement learning strategy was used to output
using deep reinforcement learning and the reward function was designed to encourage the unmanned vehicle to fully explore the
unknown area; Finally, the horizontal movement factor of the unmanned vehicle was considered to generate a global exploration
path conforming to its current attitude by solving the Asymmetric Travel Salesman Problem (ATSP). In the 2 000 s mine tunnel
simulation environment, compared with the Technologies for Autonomous Robot Exploration (TARE) algorithm, the proposed
algorithm increased the exploration area by 346.3 m® and reduced the total driving distance by 209.4 m; in the real scene test,
the exploration algorithm completed the exploration of the underground garage with an area of 3 444.3 m’® and returned to the
starting point in 1 014 s and built the environment map.
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