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Autonomous Drone Navigation Using Reinforcement Learning and BIM
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In this study, we aim to streamline the operations at construction sites by proposing a method for autonomous drone patrol and
room-by-room photography in indoor spaces (non-GPS environments). The planning of drone movements poses a multi-objective
and multi-constraint problem, and traditional rule-based approaches are inadequate due to the complexity of the environment.
Reinforcement learning methods are gaining attention as a solution. However, learning in a single environment is insufficient for
adapting to diverse indoor spaces such as factories and construction sites. Additionally, the development of a simulator capable of
replicating various environments is costly. Our proposed method addresses these issues by using a virtual environment built on
BIM as a basis for reinforcement learning, enabling the agent to acquire specialized action plans for specific indoor environments.
In real-world environments, BIM is used as a prior map, and the agent observes a combination of the self-position estimated by
monocular SLAM and the environmental map. The agent's output is then transmitted as control commands to the drone for

operation. This enables highly autonomous flight using low-cost toy drones equipped with only cameras.
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