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Evolutionary design of planetary transmission scheme
based on genetic programming
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Abstract

Automatic transmission (AT) is developing towards high speed, high power density, and multi-gear, which
leads to the increase of the number of feasible theoretical transmission schemes in the form of an exponential func-
tion, so it is very difficult to integrate and optimize the schemes. To solve this problem, in combination with evolu-
tionary design theory, this paper proposes an evolutionary design based on genetic programming method for planeta-
ry transmission schemes, where key technologies are developed, such as tree coding rules for planetary transmission
schemes, population initialization, fitness evaluation based on information axioms, and genetic operation. On this
basis, a prototype system is constructed, which includes three modules: design knowledge base, design module,
and selection and transformation of evolutionary results. In addition to realizing the design process, the system also
has the functions of mechanical interference detection, gear analysis, etc. , which realizes intelligent design to a
certain extent. The validity and rationality of the prototype system are verified by the comparative analysis and prac-
tical application.

Key words: planetary transmission scheme, evolutionary design, genetic programming ( GP) , fitness evalua-
tion, prototype system
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