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New Parallel Mechanism for Biped Robots
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Abstract

In this paper, we propose new parallel mechanism of a 3 dimensional biped robot whose each leg is composed of two
3-dof parallel platforms linked serially. This proposed parallel mechanism is able to move freely in the man-made
environment and is applied to various fields, such as medical, welfare, and so on. And a total weight of each leg is
expected to be lighter than serial linked leg. One side leg consists of a 3-dof orientation platform and 3-dof asymmetric
parallel platform. The former consists of three active linear actuators and seven passive joints, and the latter of two
active linear actuators, one active rotational actuator and eight passive joints. Thus, there are two kinds of parallel
platforms each chain’s elements and active joint’s positions are different for the biped robot to move freely like a serial
link without the kinematics constraints. The effectiveness and the performance of the proposed parallel mechanism and
locomotion trajectory are shown in computer simulations with a 12-DOF parallel biped robot.
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Fig. 3 A 3-DOF orientation platform
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Fig.5 The 3-d displacement of a asymmetric
platform in the sagittal plane
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(a) Front (b) Ba(-:k

Fig. 6 Architecture of a 12-dof parallel-type

biped robot
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Parameters Symbol Dimension
Step Time T 0.5 (sec)
CG Height H. 0.62 (m)
Stride S 0.2 (m)
Maximum

h
Foot Height 4 0.05 (m)
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(b) Frontal plane
Fig.8 Motion of a parallel biped robot in the sagittal
and frontal plane
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Fig.9 3D trajectories for a biped robot with two parallel
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