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Research on principal component analysis algorithm

for infrared image sequence
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Abstract:In this paper,active infrared thermography is used to detect material defects. Under the premise of control-
ling the influence of the external environment,the effects of two detection factors,thermal excitation time and the de-
tection distance,are experimentally studied and analyzed. The infrared image sequence of the glass fiber reinforced
plastic test block with flat bottom holes under the best parameters is acquired synchronously. The infrared image se-
quence usually contains hundreds or thousands of frames of images. In order to obtain the main information represen-
ting the entire image sequence, the principal component analysis algorithm (PCA) is used to process the image se-
quence. The influence of the fusion interval on the processing results of the PCA algorithm is explored for the first
time,,and the fusion interval can be selected according to the percentage of the temperature peak drop. The objective
and subjective comparative evaluation and analysis of the processing results are also made. The experimental results

show that when the peak temperature difference drops to 80% , selecting the sequence image frame number greater
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than this value as the fusion interval ,the PCA processing has the best effect. Finally, the strategy is discussed to re-

duce the influence factors,such as the reflection of the infrared lens,in PCA processing.

Keywords : infrared nondestructive testing;flat bottom hole ;infrared image sequence ;principal component analysis
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Fig. 1 Infrared non-destructive testing system
2.2 SRk
T P AR T T G Ay 3 T 41 A 1 s A T G R R
FHAHLAE S 300 mm x 200 mm x 10 mm, A Tl 45 6
ANEAEN 20 mm (Y H FLEREE, BRSS9 mm
8 mm.7 mm .6 mm.5 mm .4 mm, BT AR IR
PRich 1 ~6, & 2 s,

L 300 mm |

$20 mm

200 mm 100 mm

50 mm 50 mm

K2 BeEmFR ALt
Fig. 2 The glass fiber reinforced plastic test block with flat bottom holes
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Fig. 3 Temperature difference curve under different excitation time
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Fig. 4 Comparison of optimal infrared images with different
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Tab. 1 Image evaluation index
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5 3.85 126.44 27. 11
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Fig. 5 Temperature difference curve at different detection distance
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Fig. 6 Comparison of optimal infrared images at different
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Tab. 2 Image evaluation index
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Fig. 7 The flow diagram of PCA
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Fig. 9 Principal component eigenvalue and contribution rate
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Fig. 10 Sequence diagram segmentation processing results
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Fig. 11 The signal-to-noise ratio of different fusion interval
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Tab. 5 Image evaluation index
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