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This thesis proposes a new concept of aerial manipulation robot named Flying Gripper. This robot is a § DOF
aertal manipulator that is intended to perform grasping, manipulating, and transporting of large objects
autonomously. The Flying Gripper robot is composed of four quadrotors, four self-adaptive fingers and a body
structure. The four quadrotors are linked to the body structure such that the robot is able to exert forces and
torques 1n any direction. Each finger, actuated by one quadrotor’s yaw rotation, has two phalanges and is self-
adaptive so that it can adapt to the size and shape of the object and deal with position uncertainty. We present two
different architectures of Flying Gripper: one with fixed attitude quadrotors, and a modified one with mobile-
attitude quadrotors.

attitade quadrotors, we propose a model prediciive controller to deal with unknown rmass, inertia and center of
mass due to the grasped object: (4) for the architecture with mobile-attitude quadrotors, we exploit a Dynainic
Control Allocation algorithm for control effort distribution, cnergy efficiency and continuity, considering the
robot mechanical limits. A numerical simulation has been performed for each robot to validate the controller
performances: (1) closing/opening of the fingers while tracking the trajectory: (2) dealing with varying dynamic
parameters due to grasping objects and robustness against external disturbances and noise.

Experimental tests have been carried out on the Flying Gripper with mobile-attitude quadrotors.
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