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Estimation of Body Surface Temperature under Clothing Using Thermography
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Abstract: The purpose of this research is to estimate one's clothing insulation from thermographs. If the clothing
insulation could be estimated by thermography, we can calculate Predicted Mean Vote (PMV) which indicates the thermal
comfort, without using Thermal-mannequin. We devised the estimation of clothing insulation using thermal resistance
value of garment. In this research, we proposed the estimation of skin temperature in garments based on the assumption
that skin temperatures of body part have correlation, because the estimation method of clothing insulation requires surface
temperature of garment and skin temperature in garment. We calculated the correlation between the temperatures of face,
neck, upper arm, hand, breast and stomach, and we found the correlation between breast and upper arm, and between
stomach and face in the significance level of 5%. From the result of calculation, we derived regression lines of those pairs,

and their coefficients of determination are about 70%.
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Figure 1 Relationship between Parameters for PMV
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Figure 2 Experiment system
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Table 1 Correlation matrix

Breast Stomach  Face Neck Upperarm Hand

Breast 1.0000  0.7299 0.3693  0.5250  0.8209 0.5515
Stomach 0.7299  1.0000  0.5585  0.8354 0.6972  0.5019
Face 0.3693  0.5585 1.0000 0.8231 0.6414  0.6691
Neck 0.5250 ~ 0.8354 0.8231 1.0000 0.6765 0.5176
Upperarm  0.8209  0.6972  0.6414  0.6765 1.0000  0.7644
Hand 0.5515  0.5019  0.6691 0.5176  0.7644  1.0000

Table 2 P- value matrix

Breast Stomach  Face Neck Upperarm Hand

Breast 1.0000  0.0020  0.1755 0.0445  0.0002  0.0331
Stomach 0.0020  1.0000  0.0305 ~ 0.0001 0.0039  0.0566
Face 0.1755  0.0305  1.0000 0.0002  0.0100 0.0064
Neck 0.0445  0.0001  0.0002  1.0000 0.0056  0.0482
Upperarm  0.0002  0.0039 0.0100  0.0056  1.0000  0.0009
Hand 0.0331  0.0566  0.0064  0.0482  0.0009  1.0000
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