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Dynamic Walking Planning for a Legged Moving Machine

S. H. Yu (Mechanical. Eng. Dept. CNU), J. H. Kim (Mechanical Eng. Dept., CNU),
Y. B. Kim {(Mechanical Eng. Dept., CNU)

ABSTRACT

In this*paper ZMP was counsidered in order to get a walking stability, so the gait in the stable domain was realized through
putting the stability margin in the sole domain of a foot. It is assumed that the robot s legs have 12 joints to operate a open-
loop drive and there was no external disturbance under walking phases, additionally, the robot is walking on the flat plane. It
was observed that the robot s walking trajectory, locus of COM and ZMP after imposing the motion to each joint. For
realizing the simulation considering ZMP and movement of mass center, it was checked if it is stable for the constraint robot
model to walk in stability and the feasibility was estimated about its dynamic gait. Eventually it was shown that a constraint
gait algorithm is able to realize.

To verify the proper walking process, ZMP(Zero Moment Point) theory is applied and the simulation has been done by
ADAMS.

Key Words : Legged Walking Robot (2.3 & = 1), Mobility Performance (°15 3 &), Stability (F A1)
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Fig. 1 Walking Cycle & Walking Gait

™,

s

y
P24}
my
‘«I w
i ﬂ \

Fig. 2 Coordinate of Biped Robot
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Fig. 4 Trajectory Planning of Hip & Ankle
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Specify walking speed and step length

v

Specify foot parameter constraints and
generate foot trajectory by spline function

v

Input initial values of hip parameters
Xsd =0, Xed=0

v

Generate hip trajectory by spline
function

!

Compute ZMP & Stability margin

v

Xsd >=0.5Ds ?
Xed >=0.5Ds ?

Increase
Xsd & Xed

v

Select the hip trajectory with the
largest stability margin as the final hip
trajectory

Fig. 5 Algorithm for Dynamic Trajectory Planning
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Fig.6 Results of Walking in ADAMS
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