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Handling small objects by a wheeled inverted pendulum-type mobile robot
with a manipulator

«A.Tamura, D. Endo (Tohoku University), T.Takahashi (Fukushima University),
Y.Ono and E.Nakano(Tohoku University)

Abstract— A wheeled inverted pendulum-type mobile robot is a two wheeled type of mobile robot. This
kind of mobile robot is equipped with two wheels with a bigger radius than a wheeled robot that has
more than 3 wheels, for a same mobile base surface. This allows pendulum-type mobile robot to climb
on higher steps than a wheeled one that has more than 3 wheels. And as the robot can incline its body,
it can keep the balance while carrying heavy objects. A wheeled inverted pendulum-type mobile robot is
then suitable to help human in his daily life. But since a wheeled inverted pendulum-type mobile robot
is not stable statically, it is difficult for its manipulator-hand system to perform precise tasks such as
picking up a sheet of paper or small objects. This paper proposes mechanical structures and specification
for a manipulator-hand system that needs to perform both work and to provide either safety for human
and damages avoidance for the objects around the robot.

Key Words: inverted pendulum, mobile robot, manipulator
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Fig. 1: Description of handling small objects
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Fig. 2: Method of picking up a sheet of paper
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p : pushing force of finger
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Fig. 3: Model of picking up a sheet of paper

Fig. 4: The hand with two fingers
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Table 1: Experimental results of picking up a sheet of
paper
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Fig. 5: Observed p; in the picking up experiments
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Fig. 6: Structure of the palm and the finger
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Fig. 7: Transformation of the fingertip
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(b)

Fig. 8: Force sensor of fingers with strain gauges
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Fig. 9: Experimental results of the strain gauge out-
put for z,y, z-axis load and momet around z-axis
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Fig. 10: Carrying heavy baggage
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Fig. 11: Standing up and sitting down strategy
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Fig. 12: Outlined stucture of the manipulator
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