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There are few types of terrestrial animals that move by bipedal walking. Among them, the ostrich is famous as
an animal that can move at high speed for a long time. A better understanding of the structure of the ostrich's
leg and the locomotion mechanism, therefore, will open an avenue for the design of a high-speed, energy-
efficient bipedal walking mechanism. This motivated us to develop a theoretical model that represents human
bipedal walking and to calculate its energy efficiency, as a first step towards the long-term goal of the ostrich
problem. The model led us to the conclusion that the amount of mechanical energy required for walking changes
in a non-trivial manner with the step length and walking speed.

1. [XC&HIZ A
be 1% ST OB S % 0 HEL AL, i g N

LTI, Ao HA—R R T L AR S BET % - &

B L ABIPSME T RBAT & IR ER 2T 5B ’
W2, WX ) BT, T a o XU sk \\ //

EETREBTTD RARNE] LLTHEATHD, R Heol. Push-
BF 3 %, K 6T D 81, BRI 60 km/h strike o
T 1B LTS 2 L RAWRETH D, 29 LA F 3 SRS AV W
Y OMOREEZ BT % 2 LT, TRAX RO B o

BT OBRE NI TX 5, £7-, TOREEEIC, °

0RO LVERCE Ry FEE~OIHANEIETE B,
2 CARIR TR, AT a T OO BT 5 7
DRIEERE L LT, ARIOSBIT 2Tk 2 M 5T T IS
HREREIToT, BWICIE. WoOmANERADE

Fig.1 Model of human’s bipedal walking driven by push-off and
heel-strike. Circles indicate the positions of the center of mass.
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Fig.2 Enhanced view of the COM motion in the vicinity of push-
off and heel-strike actions.

Fig.3 Definition of the angles a and f that characterizes the
leg swing.
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Fig.4 Energy cost for the human’s bipedal walking as a function
of the walking speed.
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