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It is difficult for a wheel drive robot to climb steps that are larger than the radius of its wheels.
In this study, we experimented with a wheeled robot equipped with a quasi-statically driven long reach
arm " Elastic Telescopic Arm” to climb stairs. By extending this arm and connecting the robot to the
environment with a gripper attached to the end of the arm, we showed that the robot could climb stairs
that it could not normally climb. The results showed that the use of an Elastic Telescopic Arm can

improve the mobility performance of a wheeled robot.

Key Words: Telescopic structure, Long-reach arm, Rough-terrain locomotion
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Fig.1 Overview of the prototype four-wheel drive robot
"HELIOS IV” with the Elastic Telescopic Arm. Ta-
ble moves along red line.
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Conduit guide

Telescopic structure
(cross-section view)
Reel unit
Torsion suppression mechanism

Rope and pneumatic tube

Vine-like, power soft gripper

Fig.2 Components of Elastic Telescopic Arm
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Fig.3 Movement of Power Soft Gripper (a)contraction
(b)during extension (c)extension
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Fig.4 Components of reel unit (a)Overview (b)Cross-
section
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Metal pipes (® 50) attatched to wall
~ (Robot grabbed the upper one)

Fig.6 Experiment of climbing stairs without using ETA.
Front wheels are lifting.

Fig.7 Experiment of climbing stairs using ETA (a)Start
of the experiment (b)ETA extension (c)Grasping
a pipe attached to wall (d)(e)Climbing stairs
(f)Climbing finished
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