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Abstract: In many commercial instruments for measuring reflectance, the area illuminated on the measured object 
is identical to the area from which light is collected. This configuration is suitable for strongly scattering materials 
such as paper, but issues arise with translucent materials, as a portion of the incident light spreads around the 
illuminated area by subsurface transport and escapes the detection system. This phenomenon, referred to as edge-
loss, yields erroneous, underestimated reflectance measurements. In the case of colored and opalescent materials, 
the impact of edge-loss on the measured reflectance varies with wavelength, which is a significant issue for 
spectrophotometer and colorimeter users. In the present study, we investigate the edge-loss phenomenon with an 
emphasis on human skin measurement. In particular, we use a mathematical model to estimate the PSF of 
translucent materials, relying on the diffusion approximation of the radiative transfer theory, to predict edge-loss 
measurement error. We use this model to discuss the suitability of several commercial spectrophotometers for 
accurately measuring translucent materials of various optical properties and show that not all devices are adapted 
to all translucent materials. 
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4. THEEORETICAL ANALYSIS 
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Table 3. Estimated measurement error of several commercial spectrophotometers for various degrees of translucency  
(with µs� in mm-1 and µa = 0.01 mm-1). 

µa = 0.01 mm-1 Apertures  Estimated error 

Measurement device 
di do

High 
translucency 
µs

�= 1 mm-1

Medium 
translucency µs

�

= 2 mm-1

Low 
translucency µs

�

= 5 mm-1

X-Rite Color i7 25 mm 6 mm  5% 1% 0.3% 

 10 mm 6 mm  29% 15% 4% 

X-Rite MetaVueTM 20 mm 2 mm  8% 2.2% 0.4% 

Barbieri  
Spectro LFP 

8 mm 2 mm  33% 17% 5% 

Konika Minolta  
CM-700d 

11 mm 8 mm  28% 15% 4% 

BYK-Gardner 
Spectro2guide 

12 mm 8 mm  24% 12% 3% 

µs�

µs�

µs�

µa

µs�
µs�

µs�
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