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Abstract:

Accurate localization is of significant importance in various applications, such as search
and rescue operations. UAVSs are regarded as a suitable solution for this purpose due to
their agility and greater line-of-sight capabilities. In this research, a UAV is responsible for
two-dimensional localizing the ground signal source by collecting received signal strength
measurements. As the UAV moves through the environment, it creates virtual reference
nodes and estimates the source location in the continuous space using the least squares
method. The UAV’s trajectory is optimized using the Q-learning algorithm, a
reinforcement learning method. This algorithm navigates the UAV within a search space
divided into discrete cells. The main innovation of this research is the presentation of a
hybrid algorithm that simultaneously integrates the least squares, Kalman filter, and Q-
learning algorithms. In this framework, following the estimation of the current position, the
Kalman filter predicts the future position of the moving source. Subsequently, the predicted
position is discretized, and Q-learning determines the UAV’s optimal trajectory. The results
indicate that this triple combination provides accurate source localization and the design of
an optimal trajectory for the UAV, simultaneously improving localization accuracy and
navigation efficiency. Additionally, the integration of the Kalman filter into the proposed
framework enhances the tracking accuracy of the moving signal source and leads to a 42%
reduction in the mean squared error.

Keywords: UAV, Tracking, Received Signal Strength, Localization, Reinforcement
Learning, Q-learning.
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