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Abstract: Wire rope is a necessary tool in practical applications especially in crane, elevator and bridge 

construction, which plays an important role in the national economy and daily life, and safety inspection for 

wire rope is the key to ensure people’s life and property. However, detection signals are usually 

complicated due to the twining structures, which make the wire rope defect signal and strand signal mix 

together. What’s more, no reports and studies have appeared to solve this problem. In view of the situation 

and challenges above, this paper proposes a combined signal processing method based on notch filtering 

and wavelet denoising to process detected wire rope signals. Basic time domain, frequency domain and 

joint time–frequency analysis are first conducted, thereafter, conventional signal processing methods such 

as low-pass filtering and adaptive analysis are presented according to the signal characterizations. These 

comparisons and results demonstrate that a conventional single method is incapable of wire-rope-detection 

signal identification and differentiation. Nonetheless, after the notch filter design and calculation, the 

processing results for the typical wire rope inspection signals in the experiments indicate that the combined 

methods can not only distinguish steel wire rope defect signal and strand signal effectively but also with 

high detection accuracy, even for the inner defect. Finally, the feasibility and reliability are verified by a 

series of signal processing results and comparisons, which demonstrate that this new method has great 

application potential and is of vital significance to the development of wire rope safety inspection. 
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