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The flat panel frequency division multiplexing data transmission system

based on Lamb waves
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Abstract: Realization of data communication on a flat plate by using Lamb waves as a carrier has the advan-
tages of long transmission distance, low cost of use and high reliability, and can realize non-electromagnetic
wave communication under the condition of ensuring structural integrity. This paper establishes a general
model of Lamb wave frequency division multiplexing (FDM) emission signal in a flat panel and analyzes the
construction rules of Lamb wave FDM emission signal. Firstly, the existing sensor sweep experiment is carried
out to determine the Lamb wave excitation band; secondly, the influence of the plate length on the excitation
signal duration is analyzed according to the flat plate material parameter, size parameter and sensor position
information, and the number of subcarriers and their center frequency of frequency division multiplexing
excitation signal are obtained; finally, the amplitude information in the signal spectrum is extracted by using
the Gerzel algorithm, and the signal spectrum is compensated using the sensor sweep curve to reduce the

frequency-selective attenuation of the subcarrier frequency band during transmission. The transducers are
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arranged in different positions of the plate for acoustic data transmission tests, and the results show that the

constructed generalized model of Lamb wave frequency division multiplexing excitation signal can effectively

transmit acoustic data, which provides a feasible technical solution for the transmission of acoustic data using

Lamb waves.

Keywords: Lamb wave; Data communication; Frequency division multiplexing; Structural health monitoring
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Fig. 1 Schematic diagram of the sensing network

with two sensing nodes on a flat plate
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