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Improvement of Image Detection for Welding Crack Defects in Steel
Structure Beam and Column Nodes of High rise Buildings

WANG Lijun

Infrastructure Department, China University of Petroleum (East China), Qingdao 266580, China

Abstract: To address the issue of approximate interference of boundary pixels in UAV-captured images of welding crack de-
fects at steel structure beam-column joints in high-rise buildings, this study proposes an improved detection method based
on the concept of deriving approximate solutions for pixel boundary values of similar crack defects. Firstly, the grayscale
mean of the original image is calculated, and the mean parameters of different regions are adjusted to enhance the average
grayscale. Subsequently, a J-integral linear formula is introduced for suspected crack defect areas in steel beam-column
nodes, from which a pixel gradient formula is derived to identify the general defect regions. The linear relationship between
defect pixel regions and crack intensity factors is established to determine boundary gradient regions of defect points. Fi-
nally, by setting the maximum pixel gradient of normal points and calculating pixel variances in high-gradient and low-
gradient regions, welding crack defects are detected through variance comparisons. Experimental results demonstrate that
the proposed method achieves a detection accuracy consistently above 95%, peaking at 98%, representing an approximately
20% improvement over traditional convolutional neural network methods. This research provides a high-precision, low-
complexity solution for non-destructive testing of steel structure welding quality, with significant potential for engineering
applications.
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Fig. 4 Comparison results based on pixel grayscale distribution curves
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