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ABSTRACT 

Knowledge of emissivity is essential to ensure high accuracy of temperature measurements when using 
non-contact methods. Emissivity coefficients were calculated using the reflective method. The authors 
introduce and compare average and spectral directional emissivity of the most popular dental materials 
in spectral bands commonly used in modern IR cameras.  
The measurements of temperature in dentistry are important because of the fact that dental procedures 
can bring on uncontrolled increasing in temperature inside the oral cavity. It is known [1-3] that 
temperature increase inside the pulp of about 5°C can lead to irreversible changes in the pulp itself and 
thus can be very danger to patient’s health. During examination of thermal injury of dental equipment 
in clinical circumstances we are interested in real temperature values rather than apparent ones [4, 5], 
which cannot be measured using IR cameras without knowledge of emissivity of observed objects. 
This fact appears well in Fig. 1 where the apparent temperature distribution of four different dental 
materials placed on the homogeneous background is shown.  
Unfortunately, most real materials including dental ones are selective. In such a case its emissivity 
depends on wavelength. Many people who use IR cameras are not familiar enough with IR technique 
and what’s more, data about value of object’s emissivity in real measurement conditions are often 
difficult to find in literature.  
 

 
Fig. 1. Apparent temperature distribution of dental 

materials 
Another problem is that the operating spectral band of IR camera depends on its design, especially on 
the detector’s type (i.e., microbolometric FPA works in different spectral band than QWIP or PtSi 
ones) and the value of emissivity used for correction should be calculated in the same spectral band as 
operating spectral band of the IR camera used.  
Spectral directional emissivity for each material was determined using the reflective method [7], i.e. 
indirectly by processing measured values of reflectance. 
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Fig. 2. Emissivity coefficient of the enamel 
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Fig. 3. Emissivity coefficient of an example dental 
material 

Example results of the spectral directional emissivity calculations for the enamel and a dental material 
are shown in Fig. 2 and Fig. 3, respectively. 
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