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Hybrid visual servoing for rotor aerial manipulation system
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Abstract: Unmanned aerial manipulations are special robotic systems which exists strong coupling characteristics.
There are many issues using the vision for actively manipulate in environment, such as real-time depth estimation, the target
is extremely easy to lose and the target Cartesian space model reconstruction. We formulate the kinematic and joint dynamic
equations of the system based on force balance principle, which could deal with the respective drawbacks of classical
image-based and position-based visual servoing as well as the matter of the system itself under-driven. Then, Through the
decomposition of Euclidean homography matrix, proposing a hybrid visual servoing control scheme for unmanned aerial
manipulation, which controls pan in image space and controls rotation in Cartesian space to achieve decoupling effect, is
proposed to improve the systems interference immunity to non-structural factors and global stability. Finally, simulation
and experimental results validate the robustness of system and demonstrate the superiority of algorithm.
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Fig. 1 Unmanned aerial manipulations
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Table 2 Kinetic parameters used for simulation

BH  La/kg m?) Iy/(kg-m™?) I,/(kg-m~?) I,/(kg-m?)

A 0.082 0.082 0.149 3.24 x 107°

Z2H  my/(N-m) I/ (kg - m~2) Ct Cq

B 443 x 1073 6.5%x 1077 4.8 %1073 2.35 x 107%

%3 RG%RSHHAR
Table 3 System size indicator

28, m/kg d/m h/m mg/kg mi/kg molkg msl/kg malkg
B 46 0275 0216 03161 0.1764 0.1551 0.1144  0.1342
S8 mgl/kg ap/m a1/m ax/m  az/m  ag/m  d3/m  d4/m
B 0.1194 0038 008 008 0078 0079 0015  0.068
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