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Design and Obstacle-surmounting Performance Analysis of an Integrated
Reconfigurable Closed-chain LLeg Mechanism
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Abstract: To address the insufficient climbing and obstacle-surmounting performance of tradition-
al closed-chain leg mechanisms, a scaled reconfigurable design of component elements was developed
based on the Watt-type closed kinematic chain. An intermittent mechanism was adopted to couple
walking power with reconfigurable power, and an integrated reconfigurable closed-chain leg mecha-
nism was proposed. The sensitivity of linkage reconfiguration and the interval of parament adjustment
were analyzed, and the optimal solutions for the reconfigurable linkages and their parameters were de-
termined. A four-biped walking platform was built to analyze the platform’s reconfigurable strategies
and obstacle-surmounting strategies. A prototype was developed, and walking and obstacle-surmoun-
ting experiments were conducted for validation. The results indicate that the walking platform con-
structed on the basis of the integrated reconfigurable closed-chain leg mechanisms, enhances obstacle-
surmounting performance while ensuring overall rigidity.

Key words: integrated reconfigurable; intermittent mechanism; incomplete gear; closed-chain leg
mechanism; climbing strategy
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Fig.17 The fluctuation curve of centroid during vertical

obstacle surmounting
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Fig.18 Vertical obstacle surmounting power
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Fig.19 Obstacle-surmounting interval
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Fig.20 Slope climbing process
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Fig.21 The fluctuation curve of centroid during

slope crossing
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Fig.22 Slope climbing power
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Fig.23 Reconfigurable closed-chain walking
platform prototype
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Tab.5 Parameters of the prototype
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Fig.24 Climb the vertical obstacle test of prototype
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Fig.25 Climb the slope test of prototype
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Tab.6 Comparison of obstacle crossing parameters
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