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Abstract: Raw thermal images acquired by pulsed thermography (PT) usualy have low signal noise ratio
(SNR) and temperature contrast. In order to restrain the bad effects of noise and improve the defect detecting
ability of PT, image reconstruction methods based on logarithm polynomial regression were carried out here
to reconstruct and enhance PT image sequences of carbon fibre reinforced plastic (CFRP) laminates. The
basic theory of these methods were analyzed with the analytic solution of one-dimensional heat transfer
model; the actual effects of image reconstruction and enhancement were verified through the laminate testing
experiment; the image enhancement effects were evaluated quantitatively by the image evaluation standards
based on statistics. The results indicates that the cubic logarithm polynomials can accurately reconstruct the
raw thermal images in the experiment, and can effectively suppress the interference to defect recognition
caused by random noise and uneven heating in the PT testing of composite laminates; the digital images
from data reconstruction have clearer defect display or higher defect resolution than the raw thermal images,
and the quadratic coefficient image of cubic logarithm regression shows the highest SNR.
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