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Magnifying imperceptible variations in infrared thermal videos

Fu Chuanqging, Gu Xiaojing, Gu Xingsheng
Key Laboratory of Advanced Control and Optimization for Chemical Process, Ministry of Education ,
East China University of Science and Technology, Shanghai 200237, China

Abstract: Objective Infrared thermal devices are widely used in the industrial, medical, military, and other fields and sig-
nificantly expand the visual perception range of humans. However, infrared thermal videos have low contrast and blurred
details, and the subtle variations in these videos are difficult to observe. In this work, we design an amplification method
for magnifying the barely seen changes in infrared thermal videos based on Eulerian perspective. Our goal is to reveal tem-
poral variations that are difficult or impossible to be seen with the naked eye and to display these variations in an indicative
manner. Method The proposed method uses an infrared thermal video as input and applies contrast pyramid decomposition
to each frame, followed by temporal filtering of the decomposed images. The signals selected by temporal filtering are then
amplified to reveal hidden information. The contrast pyramid is then constructed. Finally, noise reduction is performed on
the reconstructed images, and the final output is obtained. Result Corresponding infrared thermal videos were obtained,
and experiments were conducted on these videos to magnify the subtle colors and motion variations. For example, the signal
from 0. 75 Hz to 1 Hz of a profile video was filtered and magnified 100 times as output to augment the color changes in the

video. The signal from 100 Hz to 120 Hz of a guitar video was also filtered and then magnified 30 times as output to aug-

W is B EA:2014-03-12 ;& [E] H #3:2014-07-13
EEWA : {K A APEREEIUH (61205017 ) 5 o= {Ef5 4101 H (2012M511058 ) 5 _E i 17 {8 4 f5 34 1T F (12R21412500)
B BB AMLI(1989— ) ) AR TR AT BL 2 5 TR LA AT T A, P05 [l 205 R AR B . E-mail : 1032771886 @

qq. com
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ment the motion variations in the video. Experiments showed that the proposed method can effectively magnify imperceptible

variations in infrared thermal videos. Conclusion This study demonstrates that imperceptible variations in infrared thermal

videos can be magnified and shown to observers in an indicative manner, which is valuable for both military and civil fields.

Key words: infrared thermal videos; magnification of imperceptible variations; Eulerian perspective; contrast pyramid;

BM3D noise reduction method
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Fig.1 Process of infrared video magnification
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Table 1 Entropy values of Fig. 2

/ (bit/pixel )
2 i 1 i1 2 i 3 i 4
(a) 6.6231  6.6369 6.6254  6.6298
(b) 6.9630 6.1056  7.0064  5.9730
(¢) 6.3512  5.2494  6.4537  5.1260
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Fig.5 Two dimensional histograms of different methods
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Table 2 Four images’ entropy values of Fig. 4

/(bit/pixel )
[ 4 i 1 i 2 it 3 i 4
(a) 6.8015 6.7924  6.8078  6.8082
(b) 6.8941  6.8744  6.8714  6.8849
(c) 6.4200  6.3889  6.4082  6.3844
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