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Multi-Viewpoints and Wide Field-of-View Assistance of an Autonomous
Tractor Using Tethered UAV
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Abstract

In recent years, with the continuous development of technology autonomous tractors are
applied to farms more and more, But in order to use autonomous tractor in a large field, sens
ors equipped on a tractor cannot provide wide Field-of-View(FOV) and acquire of depth prece
ption, Therefore, an autonomous tethered UAV is developed as a visual assistant to overcome
the perceptual limitations of the sensors by providing an external viewpoint, The co-robots tea
m consists of one primary autonomous tractor and one autonomous aerial visual assistant, The
UAV mounted five cameras is able to provide stationary third person view and a path to avio
d the risk in complex environment for tractor, The main purpose of the tether is to match the
run time of the UAV with the tractor, since flight power could be transmitted via the tether, T
he autonomous tractor has two main motors that control the steering angle and the velocity of
tractor, it allow 2.2m radius turn and maximum speed up to 7.2km/h. The twin channel RTK-
GPS provide global position and orientation of tractor, As the results of experiments, the tracto
r was driven on the predetermined path in an open playground accurately, the tethered UAV
can take off and landing in station located on the top of tractor and rigidly track the autonom
ous tractor even in strong wind, Future work will focus on driving in fields where roads are n

arrower and more complex,
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