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This research aims to develop a small aerial vehicle capable of autonomous
navigation using deep reinforcement learning in an unknown environment. Since in
some missions, the unmanned aircraft must operate in unfamiliar or unmapped
environments, Deep reinforcement learning is suitable for tasks. The UAVs used for the
research is a quadcopter which has a maximum weight of 1,883 grams. It operated
within an indoor area with maximum dimensions of 7.96 meters wide, 12.07 meters
long, and 2.5 meters high. The UAVs is trained using deep reinforcement learning
models in a simulation program by using a Robot Operating System as framework. The
selected algorithm is Deep Deterministic Policy Gradient (DDPG). The primary sensor
used for agent perception is a 2D LiDAR. The training process took a total of 172 hours,
with 5,324 episodes and 1,794,206 steps. When tested in previously unseen simulated
environments, the agent was able to make decisions to find a path to the destination.
In real-world environments, the aircraft could determine its position within the building
by LiDAR and IMU sensor fusion using the RF20 algorithm and an Extended Kalman
Filter (EKF). The model demonstrated effectiveness in two different real-world
environments, successfully navigating and avoiding obstacles to reach the target. The
generated paths were closely to the path generated by A* Path Planner. The minimum
clearance between the rotor edges and obstacles in the actual environments for type

1 and type 2 scenarios were 0.13 meters and 0.19 meters.
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