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Fusion Reconstruction Method for 3D Temperature Fields on
the Human Body Surface
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(MOE Key Laboratory of Optoelectronic Imaging Technology and System, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Reconstruction of 3D temperature fields on the human body surface can provide reliable data for
a number of human medical analyses, including diagnoses. Based on the limitations of infrared imaging, such
as poor temperature measurement accuracy, insufficient imaging resolution, and poor display effects, the
reliability of the 3D temperature field collected using infrared imaging is low. To overcome these problems,
we propose a fusion reconstruction method for 3D temperature fields on the human body surface. First, the
blackbody temperature measurement and calibration method is used to correct the errors in the temperature
measurement results of an infrared thermal imager. Second, contrast enhancement processing is applied. Third,
super-resolution processing is used to make the infrared images match the 3D data in terms of spatial resolution.
Finally, in the data fusion stage, based on the fact that the target feature points extracted from different images
correspond to the same position in the space, the system structure parameters obtained through calibration are
corrected. Experimental results demonstrate that the temperature error of the 3D temperature field is less than
0.26°C, the 3D distribution of the temperature field is improved, and the display effect is enhanced.
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Table 1 Temperature measurement correction results of the hand

back
Area T/C To/C TJ/C EJ/C E/C Advance
1 36.28 35.11 3635 1.17 -0.17 85.47%
2 36.71 36.20 36.61 0.51 0.10 80.39%
3 3545 34.03 3520 142 025 82.39%
4 36.10 3527 3622 0.83 -0.12  85.54%
5 3569 3454 3587 1.15 -0.18 84.34%
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Fig.5 Position of measuring points
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Table 2 Analysis on 3D temp. fusion reconstruction of human
face
Region Do/ D/ Eo/ To/ T/ O
mm mm mm C C

Lefteye 27.005 26.8 0.205 36.10 3591 0.19
Righteye 23.907 24.1 -0.193 3581 3555 0.26
Nose 37.553  37.8 -0.247 36.03 36.15 0.12
Mouth 34211 343 -0.089 3622 36.09 0.13
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