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Design and tuning of a UAV control system based on deep
reinforcement learning algorithms
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Abstract

Dynamic analysis of UAVs becomes complex and imprecise due to mission changes in uncertain
environments. In this UAV, besides environmental conditions, shared actuators used for control
introduce interference across control channels. In this study, the nonlinear dynamics of the UAV are
first introduced, and an approximate linearized model is derived through simplification. Based on this
model, classical controllers are designed under specified performance constraints for pitch and roll
angle tracking, as well as for damping angular velocity. However, since these controllers are designed
based on approximate transfer functions and under nominal conditions without uncertainty, they may
not perform adequately in all situations and disturbances. The main objective of this paper is to
propose a method to compensate for modeling inaccuracies and uncertainties in classical control
system design. The proposed method employs reinforcement learning to adjust controller parameters.
The training process is conducted offline, and the learned corrective gains are then integrated into the
classical controller during operation. The results demonstrate at least a 20% increase in the average
cumulative reward and a threefold reduction in the number of unstable or quasi-stable simulations,
thereby improving the UAV’s reliability and performance.

Keywords: UAV, Classic Controller, Machin Learning, Reinforcement Learning, Monte-Carlo, Neural Network
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