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Amplitude Modulation-Frequency Modulation Multi-Mode Noise
Signal Extraction by Short-Time Fourier Transform

XIE Hang', LIAO Yuhe!?, LIN Jing'

(1. State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. Xi’an Shaangu Power Co. , Ltd. Xi’an 710075, China)

Abstract; Lamb wave in structural health monitoring performs as multi-mode amplitude modula-
tion-frequency modulation (AM-FM) signals, which is difficult to be extracted accurately. A new
method is proposed to estimate the width of each mode on the short-time Fourier plane. Analy-
zing the energy distribution of the AM-FM signal, the reconstructing width is divided into two
parts, i. e. the instantaneous bandwidth region and the window lobes region. The inverse short-
time Fourier transform is then employed to extract each mode accurately by reconstructing the co-
efficients in these two regions. The effectiveness and robustness are testified by a quantitative
comparison analysis of the simulated signal.
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