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NEW APPROACH TO MECHANICAL
KINEMATIC SCHEME GENERATION
BASED ON MULTI-GRANULARITY
CO-EVOLUTIONARY FUNCTION
REASONING

Xiao Renbin Liu Yong
(CAD Center, Huazhong University of Science and
Technology, Wuhan 430074)
Mei Shunqi
(School of Mechanical and Electrical Engineering,
Wuhan University of Science and Engineering,
Wuhan 430073)
Dong Fangmin
(CAD Center, Huazhong University of Science and
Technology, Wuhan 430074)

Abstract: A new approach to mechanical kinematic scheme
generation based on multi-granularity co-evolutionary function
reasoning is proposed. Firstly, features of co-evolutionary
function reasoning model and multi-granularity design model
are investigated, then a multi-granularity co-evolutionary
function reasoning model is constructed ly integrating their
strongpoint. Such a model is applied into the kinematic scheme
generation and a co-evolutionary agorithm for kinematic
scheme generation is presented, in which classified functions
are used to describe the kinematic characters of mechanical
system and mechanisms, each mechanism and mechanical
system is expressed by a motion-transforming function
abstractly and series-connected mechanical kinematic schemes
are generated based on function reasoning. Next, detailed flow
of function reasoning agorithm is provided and the
characteristics of the algorithm are analyzed by comparing with
those of existed agorithms. Further, the avantages of the
algorithm, such as high computing efficiency, high precision in
describing motion transformation, are discussed. Finaly,
kinematic scheme generation of a wire-feeding mechanism is
used to verify the effectiveness of the new approach.
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