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Reinforcement Learning Design Scheme
and Eigenmode Analysis of Edge States
of Phononic Beams
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Abstract: The periodic stepped section phononic crystal
beam is studied. Based on the theoretical derivation, the
structural design function of the expected band gap is
realized by establishing the reinforcement learning model
framework. A method to determine the edge state
frequencies from the perspective of eigenmode is
proposed, and the accuracy of this method is verified by
the transmission and reflection analysis of the whole
structure and semi structures, based on which, the robust
transmission characteristics of the designed edge state for
elastic waves are tested. The reinforcement learning
design scheme and the eigenmode analysis method of
edge states proposed make the design and analysis
process of edge states of phononic beams simple, and
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help promote the research of designing edge states to

realize the accurate regulation of elastic waves.
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Fig. 1 Schematic diagram of phononic beam and finite system for transmission and reflection
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Fig. 2 Reinforcement learning framework for design of phononic beam with anticipating bandgap
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