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Static Obstacle Crossing Locomotion of a Four-Legged
Walking Machine

Sung Ho Park®, Gwang Jo Chung**

ABSTRACT

A four-legged Walking Machine can move on the plain terrain with mobility and stability, but if there
exist any obstacles on the terrain of the motion direction, it takes extra time to cross those obstacles and
the stability should be considered during motion. The main objective is the study a Quadruped which can
cross obstacles with better mobility, stability and fuel economy than any other wheeled or tracked vehicles.
Vertical step, isolated wall and ditch are the basic obstacles and by understanding those three cases per-
fectly, a Quadruped can move on any mixed rough terrain as 4-legged terrestrial vertebrates move. Each
leg of a Quadruped has a limited walk space called a walking volume and this is very important to deter-
mine the crossing capability in a static analysis. A Quadruped can be simplified with links and joints. By
applying the research method, a quadruped can determine the control procedures as soon ag it receives the
terrain information from scanner and finally can move with mobility and stability.

Key Words : Support Phase(XA4}), Transfer Phase(¢]$3), Support Pattern(XA19&), Duty Factor(2F913}) .
Periodic Gait(F7)2-2%), Stability Margin(FE])
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Fig. 1 Simplified Obstacle Pattern
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Fig. 2 Simplified Dimension of the Quadruped
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Fig. 3 Obstacle Crossing of a Four-Legged Walking
Machine

2.1 £ du

2.1.1 437 A% 8 =F Y

£% YUEE 45 vy 2xo] PHAE AN
A4 e =3 I Adg vehid Bz R
HA7E P o #4E Uerd 4 o vef £uEe) B
8§ 239 Fo|33T, R va Aridozs A 3
$E 37) 4B A4el] 9UE & IAD, 99 @
A ol4sl Aed ¥F) FLEE Aok ol B
Arghol 2.1.2 el AFS|o} Yk,

154

Fig. 4 Ditch Crossing of a Quadruped with a Non—Periodic Gait
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Fig. 5 Lateral Motion Sequence of Ditch Crossing
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Fig. 8 Hindfoot Vertical Range
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Fig. 11 Lateral Motion Sequence of a Quadruped Walking-Up
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Fig. 12 Lateral Motion Sequence of a Quadruped
Walking-Down
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Fig. 13 Support Pattern Sequence of a Quadruped WalkingDown
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