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Estimation of Thermal Sensation Using Thermal Images and Application to Vehicle Occupants
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Abstract

We have developed a novel estimation algorithm for thermal sensation by using a thermal camera for the application of room air
conditioning. This algorithm is based on our original model which uses the relationship between heat loss from the human body and
thermal sensation. This model has the unique feature to estimate the thermal sensation without estimating the amount of clothes, and
is expected to improve thermal comfort and reduce energy consumption. Practical application of in-vehicle estimation of thermal
sensation had been difficult to implement due to the challenge of accurately measuring wind velocity exposed to the human body in
real time. For the application of this algorithm to vehicle occupants, we have improved the original model by using the seat belt to
estimate thermal sensation without measuring wind velocity. In an experiment under conditions imitating the environment of an actual
vehicle, we have shown that the proposed model is able to estimate thermal sensation without using wind velocity with accuracy

higher than the conventional model.
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Fig. 2 Relationship between reported thermal sensation and heat loss
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Fig. 3 Schematic diagram of heat loss estimation model for automotive use
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