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Table 1 Parameters of laser ultrasonic testing
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Figure 3 Laser ultrasonics scan
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Figure 9 IF anomaly score histogram
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Figure 10 KDE and CDF images of different
defect depths of IF method
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Figure 11 IF imaging results
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Figure 15 Experimental results of data without defects
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Laser Ultrasonic Defect Detection Based on Local Outlier Factor and Isolated Forest

LI Yang', ZHU Wenbo', JING Fengyu’, YE Zhongfei’, MA Yunrui’, ZHOU Yang', ZOU Yun '

(1. School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China;2. PowerChina Henan Electric
Power Equipment Co., Ltd., Luohe 462000, China; 3. State Grid Henan Electric Power Research Institute, Zhengzhou 450052,
China)

Abstract: In response to the issue of artifacts in the maximum amplitude images in laser ultrasonic (LU) defect
detection, principal component analysis (PCA) was integrated with two unsupervised machine learning algorithms
including local outlier factor ( LOF) and isolated forest (IF) to perform unsupervised anomaly detection on LU
data. Firstly, the PCA algorithm was used to reduce the dimensionality of the LU data, simplifying its complexity.
Secondly, the LOF and IF algorithms were employed to identify outliers in the data, and the thresholds for these
outliers were determined using the cumulative distribution function and kernel density estimation. Finally, a
comparison of the detection results from the LOF, IF algorithms, and the maximum amplitude images revealed that
the LOF algorithm offered superior defect detection precision and a lower false positive rate.

Keywords: laser ultrasonic; defect detection; principal component analysis; local outlier factor;isolated forest;

aluminium alloy



	ZZGY202501_部分1
	ZZGY202501_部分2
	ZZGY202501_部分3
	ZZGY202501_部分4
	ZZGY202501_部分5
	ZZGY202501_部分6
	ZZGY202501_部分7
	ZZGY202501_部分8



