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Abstract

This project designs and implements a prototype of a multi-
functional lightweight rover with a special mechanism architecture,
whose body is split into two parts. There are a steel worm, a
worm wheel, and an intelligent motor in the middle of two main
bodies, which enables the rover to change the attitude of the
vehicle arbitrarily to cope with all kinds of rugged and narrow
terrain. The rover is equipped with a depth camera and two IMUs
to estimate the attitude of the vehicle, which allows the rover
to automatically cross obstacles. Compared with other off-road
rovers, the developed rover has certain advantages in size and
weight. It successfully possesses controllability, adaptability,

and applicability. Also, it is light-weighted, agile, and robust.

About controllability, the rover can climb over obstacles fully
automatically when obstacles are not too large. PD controller is
utilized to implement the motor speed control, which reduces the
computational complexity. Wi-Fi communication is adopted to
send the real-time image of the depth camera back to the user for
manual control. The real-time images provide information about the
current scene, and we can obtain more comprehensive information

from the camera by adjusting the angle of the central joint.

As for adaptability, it brings a lot of convenience in crossing rough
terrain by switching between automatic or manual mode. For
example, when we have a steady signal, the rescue team can use the
real-time image to control the rover to enter the narrow and rugged

area. While the signal is weak, they can switch to fully automatic
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mode, where the on-board computer can select the best strategy

according to the information obtained by IMUs and depth-camera.

In terms of applicability, the rover can be used in various kinds
of scenarios. The biggest feature for this rover is its autonomous
climbing ability. When it is equipped with SLAM technology, it will
have the ability to achieve cross-floor transportation. In the factory,
it can reduce the cost of human resources. In the company, it can
increase the convenience of delivering official documents. For the

application of family scenes, it can achieve remote care and so on.

The prototype of the multi-functional lightweight rover
has been designed and implemented in this project. The
controllability and adaptability mentioned above have been
examined. As for the applicability, it still needs to be combined
with SLAM technology. In the future, we are going to establish

a fleet of multiple multi-functional lightweight rovers.
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Fig. 2 Hardware configuration



