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Prototype and Walking of 3D Biped Walker with Antagonistic Peumatic Muscle
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A McKibben artificial pneumatic muscle has an elasticity, and it is supposed to be useful
for realizing robots that can run and bounce. However, it is more difficult to control the
pneumatic actuator than the usual electric motor. One of the approaches to realize walking
with pneumatic actuators is to design the robot so that it can walk with simple ON/OFF
valve operation. In this paper, we illustrate the design of a 3D biped robot with McKKiben
artificial muscles and experimental results that the robot can walk on a flat plane with

simple ON/OFF valve operations.
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Fig.1 The overview of 3D pneumatic robot
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Electromagnetic Air Valves
Electric Cell

Micro Computers

Fig.2 Configuration of upper body : it has electromag-
netic air valves, an electric cell, and micro computers to
drive air valves.

Fig.3 Robot Sole : The radius of the foot is 220[mm)].
ON/OFF switches are attached on both side of soles to
detect a heel strike.
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Fig.4 Walking Pattern : (a)When touch sensor detects
a collision of a foot, a leg is swung and a knee is bended
after the fixed time to. (b)After the fixed time ¢4 a hip is
stoped. (c¢)The swing leg lands.

Fig.5 Sequence of walk
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