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Position and Pose Estimation for UAVs in Visual Landing

ZHANG Xiao-zheng, ZHOU Xin, CHEN Li-juan, YUAN Suo-zhong

( College of Automation Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; Visual navigation method is an effective method for the autonomous landing of Unmanned Aerial
Vehicle (UAV). This paper designs a landmark that consists of a ring and a circle made up of three primary
colours, and a method for estimating the pose and position of UAVs based on the landmark is presented. The
method first determines the target area through the detection of the outer ring, and then estimates the position
and attitude parameters of the UAV relative to the platform according to the boundary lines of the internal
tricolor circle and different color regions. Simulation experiments are conducted to the UAV at different
heights. The results clearly show that the method can accurately determine the position and pose parameters

of UAYV relative to the landing pad, and can meet the requirement of real-time position and pose parameters

measurement when UAV is landing.
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Fig.1 Artificial landmark
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Fig.2 Partial occlusion of the landmark
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Fig.3 Targets with different color feature
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Fig.4 Kalman filter tracking effect
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Table 1 Root mean square error of position and

pose parameter estimation
BE,  BSAMTREC) & FBAETHR Z/mm
m BEA B fiaA yRi® i JE
10 0.40 0.46 1.78 15.50 0.88 22.17
8 0.48 0.37 1.48 19.37 0.86 14.22

6 0.17 0.31 1.17 12.94 0.80 8.23
4 0.29 0.15 0.83 11.11 0.68 3.91
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