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Development of a Quadruped Walking Entertainment Robot

with Gravitationally Decoupled Actuation

-Design of Single leg test rig-

O Koichiro Moriwaki (Institute of Science Tokyo), Takahiro Aruga (Institute of Science Tokyo),

Ryuichi Hodoshima (Saitama University), Takahiro Doi (Kanazawa Institute of Technology),

and Gen Endo (Institute of Science Tokyo)

Abstract: Mammalia entertainment robots are popular due to their friendly appearance; however, examples of robots that walk
solely on their legs are limited because of high power consumption. In this study, we propose a mammal electric quadruped
robot that employs Gravitationally Decoupled Actuation (GDA) to enable high-speed locomotion while minimizing power
consumption. For GDA evaluation, a one-legged test machine was designed and fabricated based on the results of a dynamics
simulator. In designing the monopod testing machine, we proposed a space-saving design and lightweighting techniques for
parts, taking into account the characteristics of the GDA that requires numerous fixed components.
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Fig. 1 Single leg test rig (Front angle)
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Fig.2 Single leg test rig (Back angle)
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Fig. 4 Illustration of the area around the shoulder joint sup-
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Fig. 5 Comparison of Processing Costs Due to Design
Changes

Table1 Performance specifications in quadruped configura-
tion (Simulation study)

Specification Value

Total mass 125 kg

Body dimensions 0.80 m (W), 0.35 m (D), 0.625 m (H)
Forward velocity  0.335 m/s

Leg trajectory Cycloid trajectory
Gait pattern Trot

Duty ratio 0.5

Cycle time ls

Stride length 0.335m

Swing leg height  0.05 m

Motor output 150 W

Supply voltage 48V
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