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Design and Analysis of New Energy-Efficient Legs for Quadruped
Robots
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Abstract; The physiological characteristics of dog hind leg were analyzed, a flexible leg structure
made of thigh and shank for integrative structure was presented. Only exerting drive in hip joint,
the quadruped robot can realize trot gait. The model was analyzed dynamically and simulated by
the ADAMS. The results showed that the quadruped robot with this structure can move stably and
rapidly in trot gait. Compared with other quadruped robots which need drive in hip and knee joint
simultaneously, we can reduce the drive torque and drive power of hip joint, foot contact force,
and energy consumption. The cushioning property of this model is excellent. This leg structure of
the quadruped robot is shown to be reasonable.
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Fig. 1 Schematic diagram of physiological anatomy for
dog hind leg
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Fig.2 3D model of quadruped robot
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Fig. 3 Schematic diagram of single leg leaving
ground
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Fig. 4 Schematic diagram of single leg fully touching
ground
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Fig. 5 Flexible leg structure model with thigh and shin
for integrative structure
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Table 1 Comparison of physical information of
two models
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Fig. 6 Comparison of moving speed of two models
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Fig. 7 Comparison of drive torque of two models
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Fig. 8 Comparison of drive power of two models
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Fig. 9 Comparison of foot contact force of two
models
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Fig. 10 Angle between thigh and shin for flexible leg
structure model when moving
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Fig. 11 Curve of force and deformation for shank
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