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We propose an add-on planar translational driving system (ATD) which can be equipped on a
multirotor platform for aerial manipulation. The device consists of three ducted fans. It uses a simple
control method and enables a multi-rotor UAV to perform positioning and generate stable force
while keeping the airframe horizontal. It can be more smoothly and easily perform many types of
aerial manipulation tasks with higher positioning accuracy. In this study, we mainly show the design,
modeling, and control of the ATD. Several preliminary experiments were performed to verify the
positioning accuracy and effectiveness of the system. In addition, we successfully performed the
push and pull task using a rigid arm. As an aerial application, we developed a aerial robot that can
perform high-pressure cleaning work at high altitudes.

Furthermore, the ATD is applied to a part of the end-effector separated from the main body of the
multi-rotor UAVs, and long-reach aerial manipulation, in which work is performed while
maintaining a relatively large distance between the multi-rotor UAV and the work target, was
achieved. This is an effective method to avoid the influence of downwash on the object below the
aircraft or when the multi-rotor UAV cannot approach the work point due to the narrow
circumference of the work point. In this study, we proposed a method that an ATD equipped with a
robotic hand is suspended by two wires from a multi-rotor UAV equipped with a winch mechanism.
By suppressing the swinging of the wire suspended robot hand, we realized the pick-and-place task
while flying 3.5 m above the object. Wireless communication between the multi-rotor UAV and the
wire-suspended end-effector enabled the robot hand to maintain its position directly under the

multi-rotor UAV and keep a constant height above the ground during the flight.



