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Heat source restoration of infrared images based on
Gaussian point spread function

CHEN Shuyue, ZHU Shuangshuang, JIANG Xing, XU Yang
(School of Information Science and Engineering, Changzhou University, Changzhou 213164, China)

Abstract: In order to restore the heat source in infrared images, Gaussian point spread function ( PSF) was presented to
improve the definition and contrast of infrared heat source. Firstly, the PSE of the heat source images was determined and the
degradation model was established. Wiener filtering was used to restore the infrared radiation source and the color information of
temperature field was restored by Y/Q transform. Finally, the restoration image was evaluated quantitatively by edge acutance
value (EAV) and standard deviation, and the restoration method was compared with blind restoration algorithm. The results show
that EAV and standard deviation increase 0.502% and 0. 124% respectively. The restoration method of heat source of infrared
images based on Gaussian point spread function is effective obviously.
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Fig. 1 PSF and infrared image of electric plug
a—infrared gray image of plug and the marked line b—LSF and derivative

of the marked line
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Fig.2 Comparison of electric plug restoration methods

a—original image b—blind restoration c—Gaussian restoration

restoration f—gray-level of the marked line of Gaussian restoration
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Fig. 3 Comparison of electric heating sheet restoration methods

a—original image b—Dblind restoration c¢—Gaussian restoration ~d—gray-level of the marked line of orignal image

restoration  f—gray-level of the marked line of Gaussian restoration
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Table 1 ~ Comparison of heat source restoration evaluation
. EAV standard
experimental ~ heat source . -
. . (increased deviation
subject image . . .
proportion ) (increased proportion )
orignal 1.5624(0) 0.1146(0)
image
loctric .
clectric blind 5 7636 (0.768% ) 0. 1174(0.024% )
plug restoration
Gaussian 5 o754.(4.104% ) 0. 1475(0.287% )
restoration
orignal 1.49(0) 0.1268(0)
image
clectric blind 5 3479(0.585% ) 0.1286(0.014% )
heating sheet restoration
Gaussian 3 4097(1.0870% ) 0. 1443 (0. 138% )
restoration
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