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 LED-based Gonio-hyperspectral System for the Analysis of 
Automotive Paintings
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ABSTRACT
-

servation direction, several industries have designed coatings that reproduce and exploit the potential 

and chroma. In order to evaluate these colorimetric features, commercial multi-angle or gonio-spec-
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-

-

-
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overcoming some of the inherent limitations that currently existing instruments for their characteriza-
tion have.
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The potential of goniochromatic pigments is ed in several industries. 
One clear example is the automotive sector. In order to evaluate specific colorimetric 

® ® ®. With the same 

of the commercial systems currently used. A novel gonio-hyperspectral imaging system 

® ®

.
: one solid, one 

system in the assessment of colorimetric features of coatings containing goniochromatic 

In the last decades,

c

® ® and the 
®. Even though these devices offer very accurate colorimetric information, 

they only evaluate integrated information from a relatively small area over the sample. This
fa
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commercial gonio-spectrometers 
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 Moreover, the light source also incorporates 

graininess and mottling.

Figure 1: Setup. 
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: one solid, one metallic and one pearlescent plates. 
at six different geometries:

as

they are the angular positions that ® and ® share, thus 

Figure 2: Measurement geometries (45ºx:-60º, 45ºx:-30º, 45ºx:-20º,  

45ºx:0º, 45ºx:30º and 45ºx:65º). 
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here r(i,j) is the reflectance corresponding to a pixel, DLI(i,j), DLW(i,j) and DLDC(i,j) are 
and the dark current, respectively, 

and c is the reflectance value of the - - ;
.

® ® in terms of colour 
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Figure 3: CIELAB diagrams of the solid (a), metallic (b) and pearlescent sample (c) for 
the three devices tested. 
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® ® and the proposed system. As expected, 
L*, a*, b* and C*

baC since solid pigments have similar appearance at any direction. 

experienced the largest changes in L* C*, a* and b*
C*, a* and b*

parameters rather than in L*. 
for the three devices tested. 

a* *
® and ® gonio-

differences of less than four units and rather constant along the different geometries. In the 
case of the metallic and pearlescent samples, the colour difference values varied depending 

E

Table 1. CIELAB color differences ( E, CIE1976) when comparing the gonio-
hyperspectral imaging system and the commercial devices for the solid (S), metallic (M) 

and pearlescent (P) samples.

Sample E - - -

S
-mac

-

M
-mac

-

P -mac

-

the -mac® and - ® commercial gonio-spectrophotometers, in particular
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 preliminary results are already promising. In addition, 
texture descriptors 
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