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Leg Mechanism Design and Control of Bio—inspired
Robot for High Speed Legged L.ocomotion

g

Jongwon Park '

Abstract: This paper presents mechanical design and control of a bio-inspired legged robot. To
achieve a fast legged running mechanism, a novel linkage leg structure is designed based on hind legs
of domestic cats. The skeletomuscular system and parallel leg movement of a cat are analyzed and
applied to determine the link parameters. The hierarchical control architecture is designed according to
the biological data to generate and modulate desired gaits. The effectiveness of the leg mechanism
design and control is verified experimentally. The legged robot runs at a speed of 46 km/h, which is
comparatively higher speed than other existing legged robots.
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[Table 1] Speeds of feline species

Species Absolute speed | Hip height | Normalized speed
(km/h) (cm) (leg-lengths/sec)
Cat 48 254 52
Cheetah 112 65.6 47
Cougar 64 51.7 34
Lion 80 64.8 34
Tiger 80 64.8 34
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[Fig. 1] Hind limb skeletal system of feline
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[Fig. 12] Snap shots of the legged robot
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