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Abstract

The dynamic walking and the inverse dynamics of the biped walking robot is investigated in this
paper. The biped robot is modeled with 14 degrees of freedom rigid bodies considering the walking
pattern and kinematic construction of humanoid. The method of the computer aided multibody dynamics
is applied to the dynamic analysis. The equations of motion of biped are initially represented as terms
of the Cartesian coordinates, then they are converted to the minimum number of equations of motion
in terms of the joint coordinates using the velocity transformation matrix. For the consideration of the
relationships between the ground and foot, the holonomic constraints are added or deleted on the
equations of motion. The number of these constraints can be changed by types of walking pattern with
three modes. In order for the dynamic walking to be stabilizable, optimized trunk positions are
iteratively determined by satisfying the system ZMP(Zero Moment Point) and ground conditions.
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Table 1. Definition of generalized coordinates
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Fig. 3 Moving coordinate frame
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Table 2. Kinematic model for each mode

Mode 1 l Mode 2 l Mode 3

No. of Generalized
Coordinates( Nc )

Bodies 9 ,

Ne=9x 7=¢63

No. of Holonomic
Constraints
-Spherical Joint(J2.15) 6 6 6
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Table 3. Material properties of biped system

Budy Nyme Length Rluss Inertia Porduct of
{Body No.) fm) [Ke) [Kg - m™2) [K{;%r}'rl\q‘,ﬂ
< 236
Pendulum 0.3%0 5367 Dt 010236
{9) .38 15367 | vy 0.10466
ez 005210
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{8} 0.02075
N 0.02473
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Left Upper
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(2]
Right Upper
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