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It is generally accepted that quadrupedal walking gait in primates differs
from that in other mammals such as dogs hand horses, since primates generally employ a diagonal
sequence walking gait but other mammals use a lateral sequence walking gait. However, the mechanism
responsible for the unique characteristics of the quadrupedal walking gait in primates still remains

unclear. The present study conducted a forward dynamic simulation of lateral- and diagonal-sequence
quadrupedal gait to evaluate effect of the difference in footfall patterns on gait mechanics. We
also analyzed quadrupedal walking gaits of the common marmoset, a primate species known to employ
lateral sequence gait, and the Japanese macaque to comparatively investigate the mechanism
responsible for the choice of gait sequence.



RH)— RFP—
(LH)— [RP) lateral
sequence
(RH)—
LF)— (LH)— (RF)
diagonal sequence

(Hildebrand,

1967)
diagonal

sequence

(Vilensky, 1989)
(Rollinson, 1981)
(Cartmill, 2002)

LH(3) ——> LF(4)
RH(1) —— RF(2)

Lateral sequence

LH(S) >< LF(Z) Diagonal sequence
RH(1) RF(4)
H: F:

1 Lateral sequence
sequence.

diagonal

lateral sequence

Engine

GPG

CPG

PD

Lateral sequence

Open Dynamics

diagonal sequence

14

lateral sequence



3
3
CT
CT
3
( )
1.0g/cm3
CT
AnyBody Modeling
System
diagonal sequence
diagonal
sequence

lateral sequence diagonal sequence

4 diagonal sequence

diagonal sequence
lateral sequence



AH ——
iFL
cHL
cFL

0% 50% 100%

cHL
cFL

0% 50% 100%
Gait cycle [%]

5 A (B)
HL = hindlimb, FL = forelimb.
1 =1psilateral, ¢ = contralateral.

4 (
) 4 (
) 3 ( )
18 3
3 3 3
3 - 3
3 1 1 2
3 1 2 41
3

lateral
sequence

Cartmill M et al.: Support polygons and
symmetrical gaits in mammals. Zool J
Linn Soc 136: 401-420, 2002.

Hildebrand M: Symmetrical gaits of
primates. Am J Phys Anthropol, 26:
119-130, 1967.

Rollinson J et al.: Comparative aspects of
primate locomotion, with special
reference to arboreal cercopithecines.
Symp Zool Soc Lond, 48: 377-427, 1981.

Vilensky JA: Primate quadrupedalism:
how and why does it differ from that of
typical quadrupeds? Brain Behav Evol,
34: 357-64, 1989.

4
Ogihara, N., Oishi, M., Kanai, R.,
Shimada, H., Kondo,T., Yoshino-Saito,
K., Ushiba, J., Okano, H.: Muscle
architectural properties in the common
marmoset (Callithrix jacchus),
Primates, (in press)

, Vol.37, pp.4-6, (2016)

Blickhan, R., Andrada, E., Muller, R.,
Rode, C., Ogihara, N.: Positioning the
hip with respect to the COM:
Consequences for leg operation,
Journal of Theoretical Biology, Vol.382,
pp.187-197, (2015)

Vol. 65, pp.477-483, (2015)



eY)

2

29

(Jan 30, 2017)

2016 4

(Nov 11,
2016)
Ogihara, N.: What bipedal locomotion
of the Japanese macaque tells us about
the evolution of human bipedalism?,
Motion Systems Perspectives, Jena,
Germany, (July 22, 2016)

36

(Nov 28, 2015)

Andrada, E., Sutedja, Y., Hirasaki, E.,
Blickhan, R., Ogihara, N.: Bipedal
locomotion of the japanese macaque:
Interactions between trunk, legs and
self-stability, The 25th Congress of the
International Society of Biomechanics,
Glasgow, UK, (July 13, 2015)

OGIHARA, Naomichi

AOI, Shinya

HIRASAKI, Eishi



