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Estimation of Clothing Amount Using Cosine-Likelihood of Feature Amount of
Radiant Temperature Distribution of Human Body Surface
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Abstract: The purpose of this research is to estimate one's clothing amounts from thermographs. If the clothing amounts
could be estimated by using thermography, we can calculate Predicted Mean Vote (PMV) which indicates the thermal comfort,
without using Thermal-mannequin. We proposed the estimation method using the relationship of the larger clothing amount,
the larger temperature difference between body surface and cloth surface. The proposed method estimate clothing amounts
by calculating the likelihood between the characteristic amounts of target thermography and the templates which were
prepared for each of clothing amounts. We used the average temperature of head, arm, body and leg parts as the characteristic
amounts and the Cosine-likelihood as the function to calculate the likelihood. From the experiments of Cross-Validation, the
utility of the proposed method was confirmed in case the target was lightly dressed.
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Fig. 3 Temperature Difference between Each Part of Body and
T-Shirt (Room Temperature: 28°C, Mean and standard
deviation of 10 Adult Man in Long Pants)
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Fig. 4 Experiment System

e
SN

S N B~ O

Estimated
Clothing Number of T-shirts

0 2 4 6 8 10
Actual Clothing Number of T-shirts

Fig. 5 Evaluation of Cosine-Likelihood of feature vector of
each body parts radiation temperature
by Cross-Validation System
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