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Walking Experiment of a Musculoskeltal Robot with an Active trunk
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One of the purposes of biomimetics is to clarify biological mechanisms and movements. While
previous studies have focused on mimicking dog forelimbs and hindlimbs to analyze efficient walking,
few have examined the impact of trunk flexibility and multi-degree-of-freedom motion. However, medi-
cal research suggests that trunk muscles play a crucial role in locomotion. This study aims to replicate
the musculoskeletal structure of a dog’s trunk using thin McKibben pneumatic artificial muscles, which
are lightweight and flexible even when contracted. A musculoskeletal robot was developed, and walking
experiments were conducted under three conditions: relaxed trunk muscles, tensed trunk muscles, and
actively driven lateral trunk motion. The results showed that active trunk motion increased the support
triangle area and propulsion distance per cycle, indicating that torso movement enhances walking effi-

ciency.
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Fig.1 musculoskeletal robot
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() Relaxed trunk

(b) Tensed trunk

(c) Moving trunk

Fig.2 Top down view of a support triangle in a muscu-
loskeletal robot walking experiment. (a)Top view

of moving trunk. (b)Top view of Tensed trunk.

(c¢)Top view of relaxed trunk.
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Table 1 Average area of the support triangle and propul-
sion distance per cycle for the three patterns.

Average support One cycle
triangle area[mm?] distance[mm]
(a) Relaxed trunk 1.72X10* 69.5
(b) Tensed trunk 2.27X10* 78.7
(¢) Moving trunk 2.58X10* 117
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