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研究成果の概要（和文）：この課題では，緩斜面を下り降りることで動力を用いず自然で効率的に歩行する受動歩行に
注目し，踵が円弧で扁平な足と足首にバネを持つ3次元2足歩行機を実現し，さらに，モータにより伸縮する膝関節を導
入することで水平面においても継続的な歩行を実現することに成功した．さらに，歩行機の歩容について足裏の圧力中
心軌跡が人と同じ8の字を描くことを明らかにした．また，より効率的に歩行できる振動数が存在するとともに，歩行
が継続する振動数が複数存在することを確認した．これは，マラソンにおけるストライドとピッチ2つの振動数の異な
る走法などに見られるもので，興味深く意義のある結果と言える．

研究成果の概要（英文）：The purpose of the study is to realize a 3D dynamic biped with flat feet, ankle sp
rings, and spherical or arc shaped heels, which is based on passive dynamic walking mechanism. First, we d
eveloped a 3D passive dynamic walker with flat feet and ankle springs, and analyzed its gait using various
 sensors. As a result, we found that ballast attached to the legs could stabilize 3D biped gait critically
. Moreover, we observed that ZMP trajectory drew `8' shape, which was similar to that of human's gait. Thi
s result suggested that the shape of heel should be arc (i.e., did not need corners, such as a square), an
d therefore, we introduced an arced sole for the prototype biped. Secondly, we attempted to develop a 3D d
ynamic biped on the horizontal surface using oscillation of telescopic knees. As a result, we achieved 3D 
dynamic biped walking, and also revealed frequency response properties of the walking gait. 
Moreover, we observed two modes of the gait.
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