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Application of adaptive gray wolf threshold denoising method in

ultrasonic testing of transformer bushing leads

HE Haifeng' , LUO Yukun', TU Bin', WU Xiaofeng' . LI Shun', WANG Gan', WANG Xin’
(1.Guang'an Power Supply Co., State Grid Sichuan Electric Power Co., Ltd., Guang'an 638000, China;
2.Center of Electrical & Electronic Technology, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The ultrasonic detection accuracy of the transformer bushing is susceptible to noise, and it is difficult
to accurately determine the state of the lead inside the bushing. This paper proposes an adaptive gray wolf threshold
denoising method. Firstly, the ultrasonic echo signals are decomposed by multi-layer decomposition by wavelet
transform, and the hierarchical threshold is estimated by the gradient descent adaptive threshold method based on
multi-order continuous derivatives. Then, combined with the gray wolf algorithm., the minimum gradient value is
used as the objective function to optimize, determine the threshold size and complete the denoising. Through
simulation and case studies. it is found that the signal denoising ratio is higher and the mean signal error is smaller.
At the same time, the smallest signal distortion and faster calculation speed can be obtained, and the useful
information such as the vibration echo position of the ultrasonic echo signal can be effectively retained. The above-
mentioned points can therefore improve the detection results and better reflect the state of the lead inside the casing,
which shall have a certain application value

Key words: ultrasonic detection; echo signal; denoising; adaptive threshold method; grey wolf optimization
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