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The research progress of the rotary-wing flight robot

TAN Jian-hao!, WANG Yao-nan, WANG Yuan-yuan,

ZHANG Yi-wei, WANG Chu, CHEN Xie-yuan-li
(College of Electrical and Information Engineering, Hunan University, Changsha Hunan 410082, China)

Abstract: The rotary-wing flight robot is a new type of robot developed for aerial autonomous operations; it combines
the rotary-wing flight aircraft with the multi-degrees-of-freedom manipulators. In the operation process of the robot, the
following challenges are posed to the autonomous control: the dynamic relative motion of the rotary-wing flight aircraft,
the manipulator and the operation object, and the unmodeled disturbance of external force and torque during contacting
the operation object. In this paper, we give a brief review on the structure evolution, the key technology, and the operation
mechanism integration technology of the rotary-wing flight robot. A preliminary theoretical framework in five aspects
of the autonomous operation of the rotary-wing flight robot is built in this paper, which includes the dynamic modeling
and dynamic property analysis, the coordinated planning under the dynamic motion constraints and the force constraints,
the motion and operating control in unstructured environment, the environment perception of the task-oriented dynamic
manipulation, the construction of the task-oriented experimental system and the experimental verification.

Key words: rotary-wings flight robot; manipulators; dynamic models; coordinated planning; motion and operation
control; aerial autonomous operation
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Fig. 1 Diagram of the rotary-wing flight robot
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Fig. 2 Using helicopters to resupply between ships and

operate on the transmission line when charged
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(Structural evolution and key technology of the
rotary-wing flight robot)
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Fig. 3 Black Widow, Trochoid MAV and Micro Star
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mechanism integration technology of the rotary-
wing flight robot)
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Fig. 5 Cargo extraction prototype
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Fig. 6 Grasping the moving object with the moving

manipulator
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Fig. 7 System of Yale Aerial Manipulator of Yale University
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Compiegne of France
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Fig. 9 Previous experiments in the spaceport of German
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Fig. 10 Task diagram of the international unmanned aerial

vehicle grand prix
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