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Straight legged Walking of a Biped Robot
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This paper describes a methodology for generating a straight legged walking pattern
by utilizing up-down motion of an upper body. This method is based on the idea of the
sway compensation trajectory, and utilizes two new indexes which indicate how much
the knee joints are utilized efficiently,the Knee Stretch Index(KSI) and the Knee Torque
Index(KTI). The basic idea is,1)when the knee joint angle is already 180 degrees and
the ZMP error is large,the waist position is lowered, 2)when the knee joint angle is less
than 180 degrees,the waist position is modified so that the KSI or the KTI is minimized.
The effectiveness of the proposed method is verified through computer simulations and
walking experiments using a walking robot HOAP-1.
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Fig.1: Difinition of Knee Stretch Index

3.1 Knee Stretch Index
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3.2 Knee Torque Index
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Fig.2: Difinition of Knee Torque Index
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Fig.3: Conventional walking pattern

Fig.4: Proposed walking pattern using up-down
motion of the upper body
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— Conventional method — Proposal method
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Fig.5: Comparison of Knee Stretch Index

— Conventional method — Proposal method
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Fig.6: Torque at the knee joint
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Fig.7: Power consumption

Fig.8: Walking experiment(conventional method)

Fig.9: Walking experiment(proposal method)
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