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Multi—fractal analysis of dynamic infrared image of human thyroids
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Abstract: The multifractal characteristics of thyroid dynamic infrared images of healthy subjects were
studied in this paper, and the statistical analysis and differential test of thyroid multifractal
characteristics of different individuals were performed. Firstly, in the constant temperature and humidity
experiment environment, multiple frames of human thyroid infrared images were acquired and meshed
to form a temperature —time series. Then, the original signal length, wavelet transformed scale factor
and statistical moment order of the multi —fractal analysis of human thyroid were discussed. After
determining the above parameters, the multi—scale wavelet transform of the temperature—time series was
performed to solve the Wavelet Transform Modulus Maximal, and then the distribution characteristics of
multi —fractal characteristics of the left and right thyroid lobe of different healthy subjects were solved.
The results show that the singularity index ¢, of the thyroid multi—fractal characteristic line dimension
of healthy subjects concentrates in the range of 1.1-1.3, and the gap coefficient ¢, concentrates in the

range of 0.002-0.005. The test level of individual differences is a=0.01; the half—width of the multi—
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fractal line concentrates in the range of 0.164—0.166 and the test level of no individual difference o is

0.05.
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Tab.1 Image collection objects related data

Subject number No.1 No.2 No.3 No.4
Gender Female Female Male Male
Age 26 37 41 17
Height/cm 160 168 178 170
Body weight/kg 52 54 69 78
Health condition Health Health Health Health
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(a) 26 % Ltk
(a) 26—year—old female
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(c) 41-year—old male
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Fig.1 Infrared image of human front neck
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(b) 37—year—old female
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(d) 17-year—old male
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Fig.2 Schematic of image segmentation
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Fig.3 Variation of the full width at half maximum value

of multifractal spectra as signal length
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Fig.4 Temperature—time series of thyroid region

in different individuals
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Fig.11 Probability distribution of left and right lobe

coefficients ¢, and ¢, in different individuals
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Tab.2 Full width at half maximum value of mult—fractal spectrum of thyroid

in different healthy individuals

Female 1 Female 2 Male 1 Male 2

Right ¢; mean 1.238 2 1.244 7 1.240 5 1.2379

Right ¢, standard deviation 0.089 0 0.082 5 0.084 5 0.069 1
Left ¢; mean 1.2375 1.2481 1.247 5 1.233 1

Left ¢, standard deviation 0.0752 0.071 6 0.067 7 0.077 6
Right ¢, mean 0.003 9 0.003 8 0.003 9 0.003 9

Right ¢, standard deviation 0.000 9 0.001 2 0.001 1 0.000 9
Left ¢, mean 0.003 8 0.003 7 0.003 7 0.003 9

Left ¢, standard deviation 0.001 2 0.000 7 0.001 5 0.001 1
Half width average 0.164 01 0.165 41 0.164 92 0.164 75
FWHM standard deviation 0.047 84 0.026 69 0.031 24 0.029 31

042600229
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Tab.3 Characteristic parameter test statistic

and difference test result

MS peseen MS yiin F ) e—
Right ¢, 0.001 6 0.007 2 0.221 8 2.619 3
Left ¢; 0.006 3 0.005 9 1.066 2 2.6193
Right ¢, 9.3x107" 1.4x107° 0.2256 2.6193
Left ¢, 2.0x107° 1.6x107° 1.192 5 2.6193
FWHM 3.7x10~ 1.3x10~° 277117 3.828 0
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