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Vision-based Air-vehicle Yaw & Position Estimation and Control

Chen Puhua, Song Jianmei, Huang Lan
(Air Vehicle Kinetics & Control Key Lab of Ministry of Education, School of Aerospace Engineering,
Beijing Institute of Technology, Beijing 100081, China)

Abstract: Due to the disadvantages of the INS and GPS, this paper presents a vision-based relative position and yaw
estimation strategy for air-vehicle, then use the result to design a PID control system to track the ground target. This
scheme uses Lucas-Kanade pyramid optical flow algorithm to estimate two specific feature points’ position and use the
Gauss-Newton iterative method to estimate the air-vehicle’s relative position and yaw angle, according to the camera
imaging geometry. Then the PID position control system is designed to track the target. The simulation shows that the
estimate of relative yaw and position is accurate and air-vehicle tracking the target accuracy. The simulation results show
that the method has high accuracy on yaw and position estimation, and the air-vehicle has good performance on target tracing.
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