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Multicopter unmanned aerial vehicles (UAVs), especially small sized UAVS, continue to be popular
in the consumer market and have become a constant factor in our daily life. There are some
applications that require physical interaction with the environment by using an effector like a robotic
hand attached to the airframe of the aerial robot, which is called “aerial manipulation”. Aerial
manipulation is expected to extend the range of possible applications, in particular, for inspection
and maintenance of infrastructures. In this study, force-sensing, top-mounted omni-wheel drive
system fit for a multicopter system has been proposed. This work attempts to explore and solve two
main requirements for a small size UAV platform for aerial work to be viable as an industrial robot.
One requirement that is nowadays taken for granted in ground robotics is the need for high precision
movement. In the scope of this project, this is achieved by designing, building and implementing an
aerial robotic system, that is able to establish contact with the ceiling with a force sensing
omni-wheel drive system, creating a system state towards the ceiling similar to a conventional
ground robot towards the ground. The second big requirement, high precision localization, is
explored and achieved by utilizing a dual camera AR marker system that uses sensor fusion for high
precision absolute indoor localization on an on-board ARM processor. The feasibility of this system

is successfully tested in various experiments in controlled and real life environments.



