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Development of Well-Designed Jumping
Mechanism for a Mobile Robot
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Abstract

Motion in uneven terrain is properly very difficult for most animals which live on land. So they have to find one efficient solution
to solve this problem. The best solution is to perform jumping in order to be able to overcome obstacles and travel at a low
energetic cost. In nature, many animals such as jumping spiders use jump as their principal means of locomotion. With their
unigue mode of locomotion, jumping animals can go places other animals cannot.

In modern times, various mobile robot systems have been presented in'many different kinds of workspaces, such as rescue
robots, unmanned ground combat vehicles and space exploration vehicles. However, these mobile robots have to face a serious
problem: the uneven terrain. If the robots move in rough and unstructured terrain, their locomotion will be

limited. A4
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Biomorphic robotics provides an efficient answer to solve this problem. A remarkable example of a biomorphic
machine is the snake robot. With large numbers of segments, the snake robot can conquer most of the terrains.
But the snake robot still cannot pass through deep depressions and high barriers. For crossing these terrains,
mobile robots must be able to jJump in the air.

Therefore, our team designs a two-wheeled mobile

jumping robot with mass of 3900g that is able to move, jump and
upright itself after landing and jump again. There are two ways
to control the robots. One mode is human control, and the other
one is autonomous control. If the robot faces the high obstacle at
autonomous mode, the robot will jump for overcoming the obstacle
under certain conditions. According to the design of the mechanical
composition, the robot can jump as high as 30 cm and as far as 50 cm
from the ground with a 55 degree take-off angle.
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