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Semi-physical Simulation System for the Visual Navigation of UAV

Xu Beibeil, Guan Zhenyul, Zhang Hez, Yang Huanl, Li Jie'
(1. School of Electromechanical Engineering, Beijing Institute of Technology, Beijing 100081, China;
2. School of Computer Science & Technology, Beijing Institute of Technology, Beijing 100081, China)

Abstract: For the problem of the integrated navigation system consisted of INS and GPS that when the signal of GPS is
lost, the measurement values of INS gradually drift until the divergence, a semi-physical simulation system for the visual
navigation of UAV is designed and developed. The hardware of the system is mainly consisted of linear motion mechanism,
pan-tilt camera, acquisition and control equipment, projection equipment and power supply equipment, the software of the
system is mainly consisted of GUI, data acquisition module, image processing module and motion control module. Through
the multi-threading technique, it makes every module independent of each other. Besides, experiments of simulating UAV’s
flight dynamics were carried out. The experiment results show that: the system truly reflect the dynamic parameters of UAV
during the flight and the change of attitudes, and also have a good user display and control interface. The experiment results
verify the validity of the experiment system and the feasibility of the attitude extraction algorithm based on the horizon in

the image.
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