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Abstract: To address the difficulty in identifying fatigue cracks in wind turbine towers, a damage identification method based on

BESSMHD and SLMSGST is proposed. The SMHD method optimized by the BES algorithm is first employed to denoise the

acoustic emission (AE) signals. Then, the generalized S—transform is applied to the denoised signals to calculate the second—

order instantaneous frequency estimation operator. Next, the time—frequency energy is rearranged and compressed around local

maxima to obtain the time —frequency analysis results. Finally, crack damage is identified by comparing the time —frequency

analysis results under cracked and crack—free conditions. Analysis of on—site data shows that this method can effectively extract

damage features and achieve crack damage identification for wind turbine towers.

Keywords : acoustic emission technology; bald eagle searh; sparse maximum harmonics—to—noise-ratio deconvolution; second—

order local maximum synchrosqueezed generalized S—transform; tower crack failure
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