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[ Abstract] At present, majority methods of tracking ground target using fixed-wing Unmanned Aerial Vehicle (UAV)
need one or more strict assumptions, which limits the use of UAV. Aiming at this problem,a method of UAV tracking
based on game theory is proposed. Firstly, a fourth-order dynamic equation is used to model and initialize the tracked
objects and UAV. Then, discrete dynamic time of the whole system is obtained by Zero-order Hold (ZOH) of two
dynamic equations, with getting the game objective function. Finally, dynamic programming is used to determine the
optimal control strategy. The effectiveness of the proposed method is verified by simulation results under practical
applications using a fixed-wing UAV with single camera. Compared with the methods based on segmentation guiding and
visual servo control,the proposed method has smaller variances of elevation and distance, so the target is always in the
visible range. In addition, wind is considered in the experiments. The experimental results show that the maximum wind
speed resisted by UAV in a conservative estimation is 6 m/s around.
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