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Abstract: The objective of this study was to develop a bionic quadruped robot that can realize fast
walking and good mobility. Motion performance analysis and optimization of structural parameters for
a 2-DOF parallel mechanism that can realize end-position travel amplification of the mechanism were
conducted. Optimization results were then applied to the leg mechanism of a bionic quadruped robot,
and a prototype was constructed. First, an inverse solution of the 2-DOF parallel travel amplification

mechanism was deduced. the linear velocity Jacobian matrix of the mechanism was established, and
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the workspace of the mechanism was analyzed. Second, an evaluation index of the f{lexible perform-
ance of the mechanism was established to reveal the influence law of the main structural parameters on
the flexible performance index. Then, a set of reasonable structural parameters was determined using
the tolerance weighting method to optimize the performance of the kinematic flexibility. Finally,
based on the optimized structural parameters, the bionic quadruped robot leg mechanism and a virtual
prototype were designed. Motion simulation of the virtual prototype was then conducted. The simula-
tion results show that the driving parameters of the parallel stroke amplification mechanism changed
smoothly, and the theoretical and simulation speed errors are within the range of =1.6X10 ® m/s,
which werified the rationality of the design scheme and the structural parameters of the bionic quadru-
ped leg mechanism and the correctness of theoretical derivation. This study provides a foundation for
further research on bionic quadruped robots.

Key words: parallel stroke amplification mechanism; kinematic flexibility; performance evaluation in-

dex; structure parameters; optimization design
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