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Factor Analysis of Thermal Images for Defect Detection
with Pulsed Eddy Current Thermography
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Abstract: The defects of conductive materials can be detected efficiently and accurately with pulsed eddy
current thermography. But the result is interfered significantly by inhomogeneous heating. The factor
analysis is applied to calculate the common factor images to detect the surface and subsurface cracks of
45" steel, and then compare with the images reconstructed by principal component analysis. It shows that
the inhomogeneous heating can be decreased and the detection range is broadened with the common factor
images. Compared with principal component analysis, the quality of the images reconstructed by factor
analysis is better, and the factor images can be explained with the corresponding situation. In terms of
computational efficiency, the cracks is still detectable by common factor images when the thermal image
sampling rate is down to 50 Hz. The selection of appropriate image sequences and the number of common
factor is helpful to enhance the quality of reconstructed images.
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Fig.2 The experiment system for induction heating
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Fig.3 The infrared images of induction heating
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Table 1 Cumulative contribution rate of common

factor images
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Fig.5 The comparison of surface crack contrast
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Fig.6 The factor loading change of the surface crack
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Fig.7 The reconstructed images of subsurface crack
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Fig.8 The comparison of subsurface crack contrast
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Fig.9 The factor loading change of the subsurface crack
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Fig.10 The reconstructed images with different sampling rates
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