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Tumble Avoidance of Teleoperated Mobile Robots During Traveling Considering Arm
Configuration

Shuya Mizuno, Shota Chikushi, Hiromitsu Fujii, Yusuke Tamura, Keiji Nagatani,
Atsushi Yamashita, Hajime Asama

Background
When teleoperating mobile robots, there is a danger that the robots '
tumble due to uneven terrain. Gradient vector
It is important to avoid tumble because it will cause stagnation of works.

Objectives L X
Avoidance of the tumbles by changing the robot's arm
configuration

Methods

Evaluate the running stability of the robot

Calculate evaluation value of running stability A
(Stability Value) from grounding condition of
the robot and the force from the ground

(]
Move the robot's arm oy~
Stability Value is considered as a function of S
the center of mass position, and a gradient -"

vector of the stability can be calculated. The
gradient vector shows in which direction the
center of mass position is moved from the
current position to improve the stability. By
moving the robot’'s arm so that the center of
mass moves in that direction, it might be
possible to avoid tumbles.
Results and Discussions

This method improved running stability of the o a0 40 e 80 100 120 o 20 40 6 8 100 120
robots and enabled the robots to avoid the tumbles. Time[s] Time([s]
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