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In this research, we propose a hexarotor aerial robot equipped with a robotic gripper and a
circular saw for pruning tree branches in high place. External forces will apply to an aerial robot
during pruning, making it instable. To avoid such instability, a robot gripper mounted on a
hexarotor aerial robot was attached, so that the robot can grasp a branch to fix the robot's body
near to the branch before performing pruning. We propose a novel skew-gripper so that the aerial
robot can grasp a branch easily.

We tested a skew-gripper using an aerial robot for grasping a straight branch. The
experiments showed that the skew-gripper was able to grasp without any problem due to its wide-
open mechanism configuration.

For controlling the pruning task, we firstly proposed to use only the back EMF (Electromotive
Force) as a feedback control signal without the necessity of using encoders or tachometers to
regulate the speed of the circular saw. Next, we used a commercial motor driver called
Sabertooth, which reduced the electronic components and, although the system worked in open
loop, it proved that the motor driver could cope with the disturbances produced by the contact
operations.

Through indoor and outdoor experiments, we verified the effectiveness of both proposed
approaches. To know how the contact operation between the circular saw and the branch affects
the motion of the pruning mechanism, we prepared a set of experiments in an indoor testbed. The
results of these indoor experiments showed that the swinging motion of a circular saw and the
motor control were helpful to prune a tree branch.

We performed experiments outdoor; these experiments showed that the pruning mechanism
could prune tree branches using a swinging motion, which allows a circular saw contact to a
branch intermittently. In addition, the performance of the circular saw was wireless monitored
to know how the contact between the circular saw and the tree branch affects its speed.
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