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Investigation and Experiment on Autonomous Landing Algorithm of
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Abstract; The movable supply platform of agricultural unmanned aerial vehicles (UAVs) can change the
landing site of midway supplying according to the variation of the UAVs location. It was mainly focused
on the autonomous landing of agricultural UAVs on movable supply platform. The main novelty was that a
piecewise control algorithm which combined the fuzzy logic control and PID control was proposed to
control the landing process. When the distance error between the agricultural UAV and the movable
supply platform was larger than the preset threshold, the fuzzy logic control was used to control the
landing process due to its quick response character. When the distance error was smaller than the preset
threshold, the PID control was used due to its high precision character. The detailed control process was
as follows, firstly, in order to increase the recognition accuracy of UAV on movable platform, the upper
part of the movable platform was designed to be a structure symmetry “H” pattern and the lower part was
designed to be a contrasting QR code pattern. The UAV could use the optical flow algorithm to detect the
black and white points, such that the relative speed between UAV and the platform could be calculated.
Secondly, the dynamic model of UAV was constructed and then transformed its coordinates to the global
coordinates to calculate the position error between agricultural UAV and the platform. Thirdly, the
particle filter tracking algorithm and fitting function was used to fit the movement path of the UAV. At
last, the proposed control method was used to control the UAV move along the fitted path. Using
correlation coefficient index the Matlab simulation results proved the superiority of the proposed control
method in tracking step signal and sinusoidal signal compared with individual fuzzy control method and
PID control method. Furthermore, field test proved the control method could reduce the tracking
error between UAV and movable supply platform to no more than 6.7 c¢m and the landing accuracy on

movable supply to no more than 7.2 cm.
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Fig.1 Specific implementation process of tracking algorithm
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