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! Twin-Delayed Deep Deterministic Policy Gradient
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Figure4: The distance of the x, y, and z axes of the octorotor from the origin [0,0,0] in the hovering

maneuver within four seconds. Starting points are selected from forty modes with random position and
linear velocity
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Figure5: The roll, pitch, and yaw rates in the hovering maneuver within four seconds. The starting points
are selected from forty modes with random position and angular velocity.
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Table 3: Preset trajectories and orientations for the octorotor
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Figure6: (a) Trajectory tracking and (b) orientation graphs of the octorotor inindependent 6-DoF
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Figure8: Hardware in the loop
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Figurel0: Square-shaped trajectory tracking in HIL testing
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ABSTRACT
The maneuverability of a quadrotorsor octorotor UAV is limited in the standard configuration because the

force vectors of the propellers are parallel and only have four active degrees of freedom. Therefore, they lack the
controllability of six independent degrees.of freedom. This study designs a novel configuration for an octorotor
capable of hovering with roll or pitch angles in a specific position, contrary to UAVs with a standard configuration
that can only hover in a horizontal position. In other words, in this octorotor, orientation tracking is also added to
the octorotor's targets in addition to position tracking..TFhe proposed model can be controlled by altering the
velocity of the eight rotors and the tilt angle of the four arms. Such alterations in velocity and tilt angle are such
that they can provide the aerial vehicle with most optimumsmaneuverability. After deriving the proposed dynamic
octorotor model, a controller is proposed using neural networks and reinforcement learning, capable of controlling
the proposed octorotor with six independent degrees of freedem. Finally, trajectory tracking, octorotor position,
and controller robustness to possible motor malfunctions are examined, and numerical simulation results are
provided.

KEYWORDS
octorotor with tilt-arm angle, reinforcement learning, trajectory tracking; independent degrees of
freedom, motor malfunctions
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