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Light UAV Tracking Algorithm Based on Improved Sine Model

Chen Wei', Li Xingxiu', Wu Panlong', He Shan'*, Zhao Baochen'
1. Nanjing University of Science and Technology, Nanjing 210094, China

2. National Key Laboratory of Air-based Information Perception and Fusion, China Institute of Air-to-Air Missile,
Luoyang 471099, China

Abstract: How to accurately track incoming enemy drones on the battlefield is the key to accurately strike them. In
view of the problem that when light drones fly horizontally at a uniform speed, their flight trajectory floats and jitters
due to their small size, light weight and unstable flight control system, making them difficult to track, this paper
proposes a modified unbiased measurement conversion Kalman filter (MUCMKEF) tracking algorithm based on the
improved sine model. In view of the problem that the traditional Sine model requires the acceleration variance and
maneuvering frequency to be set in advance, which may cause the tracking system to diverge, this algorithm
proposes to use the one-step prediction value of the target's current position and the current position estimate to
adaptively estimate the acceleration variance, and associate the maneuvering frequency with the acceleration
variance to achieve simultaneous adaptive adjustment of the acceleration variance and maneuvering frequency. On
this basis, the modified unbiased measurement conversion Kalman filter algorithm is used to filter and track the real
flight trajectory of the light drone. The simulation results show that, compared with the uniform velocity model (CV),
uniform acceleration model (CA), the current statistical model CS and the conventional Sine model, the tracking
algorithm based on the improved Sine model can better adapt to the flight characteristics of light UAVs, with the
accuracy improved by 44%, 59%, 42% and 37% respectively, and has good engineering application prospects.

Key Words: light UAV; target tracking; Sine model; MUCMKEF algorithm; parameter adaptation
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