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Quadruped walking robots are expected to be utilized for several works on rugged
terrain because of its high terrain traversability. In this paper, we propose a quadruped walking
robot “TITAN XII” to traverse on large obstacles and discuss its design concept and system
integration. Then we show the result of large step climbing experiment by TITAN XII.
Furthermore, in order to establish the basis of gait control of quadruped walking robots on
large obstacles, we make simulation experiments about body rising motion. We investigate
the appropriate foot positions and horizontal internal forces which eliminate negative power
consumption, then optimize the motion in consideration of the actual characteristics of the
installed actuator.
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Fig. 1 Workspace of Leg
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Fig. 2 Leg mechanism of TITAN XII
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Fig. 3 2DOF active ankle mechanism
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Fig.5 Overall view of TITAN XII

Table 1 Specification of TITAN XII

Size[mm] L:1061xW:1698xH:645.5

Weight[kg] Aprox.100

DOFsper 1Leg Limb:3, Ankle:2

Motor Joint1~3 150[w]
Joint4,560[w]

ReductionRatio Joint1~3294.5:1
Joint4,5150:1

Max Leg over 50[kgf](Constant)

Vertical Force

Max Leg 1.5[m/s](Theoretical Value)

HorizontalVelocity
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Fig. 7 Large step climbing experiment
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Fig. 9 Energy consumption change by leg width
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Fig. 11 Energy consumption change by internal force
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Fig. 12 Actuator consumed energy
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Fig. 13 Trajectory of DC motor operating point
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