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Dynamic Walking Analysis for Biped Robot

In-Gyu Park, Jin-Geol Kim
Dept. of Industrial Automation Engineering. Inha Univ.

Abstract - This paper suggests a method of the
forward dynamic analysis for the computer simulation
on the analysis of the dynamic behavior for biped
walking robot. The equations of motion of the system
for the simulation are constructed by using the
method of the multibody dynamics which is powerful
method for modeling of the complex biped system.
For the simplicity of simulation, we consider that the
sole of the contacting foot is affected by the reaction
forces for tree structure system topology instead of
the addition or deletion of the kinematic constraints.
The ground reaction forces can be modeled using the
simple spring and damper model at the three
contacting points on the sole of the foot. For
minimizing the errors of numerical integration, the
number of equations of motion is minimized by
adding the driving constraints or a controller instead
of the direct diiving torques.
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(a) Coordinate system (b) Tree structure
Fig. 1 Biped system configuration
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Fig. 2 Definition of vectors for a particle
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Fig. 3 Spring-Damper model at three contacting
points on the sole

(a) moment of impact (b) max. penetration
Fig.4 Motion of a contact point on the sole during
contacting with ground
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Fig. 5 Simulation results for each case
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