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Abstract 

 

In general, mid-frequencies refer to the frequency ranges where system vibrations are 

composed of both long- and short-wavelength deformations. In the past decades 

extensive research efforts have been putting on solving the mid-frequency vibration 

problems with large quantities of publications generated. Among these currently 

available mid-frequency modeling techniques, the hybrid FE/SEA theory developed by 

R. Langley and P. Shorter has been one of the most outstanding, by which low-

frequency finite element (FE) and high-frequency statistical energy analysis (SEA) are 

able to be combined together for fast models at mid-frequencies. However, the 

hybrid theory requires the FE subsystems to be deterministic and the SEA subsystems 

with sufficient randomness. It thus may cause some difficulties in applying the hybrid 

theory to solve the practical engineering problems, e.g. when one or a few of 

subsystems are either un-deterministic or with insufficient randomness. The present 

research concerns how to deal with the parameter uncertainty of the FE subsystem 

and the insufficient randomness of SEA subsystems during the hybrid FE/SEA 

modeling. 
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