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Abstract
Multispectral imaging systems are used in art examination in order to map pigments and binders as 
well as retouches. This work presents a simple system composed of a monochromatic CCD camera 
and a set of only 12 interference filters characterized by different bandwidths and spacing throughout 
the covered electromagnetic spectrum (400-805 nm). The reasoning supporting the selection 
of these specific filters is discussed, as well as the results obtained on a collection of 54 historical 
pigments and on a series of 18th century frescoes in Sicily. Generally, the filters set for similar systems 
are chosen equally spaced across the recorded spectrum. For this study the centre wavelength and 
the bandwidth of these filters have been chosen accordingly to the spectral features of historical 
pigments. This system allows only for a qualitative reconstruction of pigments reflectance spectra. 
It must be considered a valuable tool for segmenting the images of polychrome artworks and to 
identify areas of interest for further analytical examinations if more conclusive results are necessary.

Resumo
Os sistemas multiespectrais de imagem são utilizados na análise de obras de arte para mapear e identificar 
pigmentos e aglutinantes, bem como reintegrações cromáticas. Este trabalho apresenta um sistema 
simples composto por uma câmara CCD monocromática e um conjunto de apenas 12 filtros de interfe-
rência caracterizados por diferente espaçamento e largura das bandas ao longo do espectro electromag-
nético (400-805 nm). É justificada a selecção destes filtros e são discutidos os resultados obtidos quer com 
um conjunto de 54 pigmentos históricos quer com algumas pinturas a fresco, do século XVIII, da Sicília. De 
uma forma geral, os filtros usados em sistemas semelhantes são espaçados ao longo do espectro, mas, 
neste estudo, o comprimento de onda central e a largura da banda dos filtros foram seleccionados de 
modo a melhorar a representação das características espectrais dos pigmentos históricos. Este sistema 
permite apenas a reconstituição qualitativa dos espectros de reflectância. Deve ser considerado um 
instrumento útil para a segmentação de imagens de obras de arte polícromas e identificação de áreas de 
interesse para exame analítico mais detalhado se forem necessários resultados mais conclusivos.
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Introduction

Reflectance imaging spectroscopy is used to 
remotely map and identify materials in a number of 
industry applications. It is generally performed with 
monochromatic cameras: a CCD sensor for the UV-VIS-
NIR (near infrared) (about 360-1100 nm) range, and a 
much more expensive InGaAs camera for the SWIR (short 
wave infrared) (900-1700 nm) range. The CCD camera 
allows to observe the electronic transitions responsible 
in part for the colour of the pigments, while the SWIR 
camera permits to study their vibrational overtones, which 
are also characteristic. Both of these cameras must be 
equipped with an appropriate wavelength selection system, 
the simplest being a series of bandpass interference filters. 
Such a system captures images of an object in a series of 
spectral bands, which can then be used to reconstruct a 
reflectance spectrum for each pixel of the scene. Once the 
images are registered and calibrated, they are uploaded 
in the reflectance image cube, where the images are 
represented by the X and Y axes and the Z dimension 
denotes the wavelength of the image. From the cube, it 
is then possible to reconstruct the reflectance spectrum 
of each pixel. These systems are called multispectral or 
hyperspectral imagers, the difference relies on the number 
of spectral images produced; less than a dozen for the 
first [1-5], and much more for the hyperspectral systems 
which can use tunable filters (liquid-crystal tunable filters 
(LCTF) [6], acousto-optical tunable filter (AOTF) [7] or 
grating spectrometers [8] to provide hundreds of spectral 
images. The possibility of using an RGB digital camera 
rather than a monochromatic one [9, 10] was also tested. 
It is necessary to point out that multispectral imaging 
has been also referred to in the art conservation sector as 
the method consisting in acquiring a collection of broad 
spectral band images (multimodal images) realized with 
different sensors and lighting sources, such as ultraviolet 
fluorescence photos, infrared reflectograms and x-ray 
radiographs [11]. 

Multispectral and Hyperspectral imaging systems 
have been applied for art examination in order to map 
and identify artists’ materials in paintings (pigments [1, 
3, 12] and binders, such as animal glue and egg tempera 
[13]) and to detect damages and retouches. They are also 
used to visually enhance old documents [14-16]. It has 
been shown [3, 5] that even when pigments are mixed or 
glazed, the method can provide conclusive identification, 
though usually micro-invasive and non-invasive analytical 
examinations are recommended to confirm the results 
and to provide more detailed information. Nonetheless, 
reflectance imaging-spectroscopy can successfully assist 
with making conservation decisions and it provides 
important information on the materials present. 

There is the need in the art conservation field of an 
affordable multispectral imaging system for the mapping 
and tentative identification of historical pigments on 
artworks. At first, in the last decade, systems using few and 
large spectral bands were commercialized, such as Artist 

[17]. These systems do not allow to reconstruct spectral 
reflectance and they are used only for qualitative inspection 
of the images. Later on, costly systems achieving much 
more narrow resolution using a tunable optical filter 
were introduced, such as Sepia [17] and Musis [18], 
providing 70 and 34 spectral bands, respectively. Another 
solution is represented by a scanner mounting a filtered 
photomultiplier array [19, 20]. All those instruments as 
well as many others [3, 21-22] reconstruct the reflectance 
spectra by measuring the spectral reflectance directly on 
every filter point. Another method consists in a complex 
computational reconstruction of the reflectance spectra 
from few large bandpass and long pass filters [2, 9, 10, 
23]. This approach was developed in order to minimize 
the radiation on the target since the acquisition is faster 
but it requires advanced computational skills. 

This paper deals with the first method consisting in 
measuring the spectral reflectance directly on every filter 
point and introduce and evaluates a set of 12 interference 
bandpass filters that are not equally spaced and have 
different bandwidth. This filters set coupled with a 
monochromatic camera is proposed as an affordable and 
simple multispectral imager for artworks. Generally, 
the filters are chosen equally spaced across the recorded 
spectrum. A set of 12 filters with spectral intervals (50 
nm) and FWHM (40 nm) was used successfully [1, 24] 
to map the limited set of pigments used in manuscript 
illuminations. Other studies use a combination of narrow 
and relatively large bandpass filters [25]. More filters, 
such as 18 [21], allows for higher resolution. While a 
large number of narrow interference filters provide higher 
spectral resolution, it also implies higher costs and more 
technical difficulties in the acquisition of the images; 
narrow bandpass filters need high intensity lighting, 
a condition that could be either prohibitive for light 
sensitive art objects, or unpractical for large art works 
such as frescoes. 

The centre wavelength and the bandwidth of these 
selected filters have been chosen in order to better represent 
the spectral features of the 54 historical pigments. Filters 
have been chosen from a commercially available catalogue 
and this set does not claim to be the best conceivable since 
the limited wavelengths and bandwidths available. On the 
other hand, this work represents an initial study on the 
advantages of using filters selected ad-hoc (bandwidth 
and center wavelength), rather than equally spaced ones 
for the specific task of mapping historical pigments and 
segmenting images of polychrome artworks. 

Experimental

The multispectral system is composed of a PixelTeq 
SpectroCam VIS CCD camera and 12 interference filters 
commercialized by the same company. SpectroCam VIS 
camera incorporates a high-sensitivity 5 megapixels 
CCD covering the range 360-1000 nm and a sequential 
8-band filter-wheel. The 12 filters selected were 
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changed manually thanks to the easy access of the 
filter holders avoiding misplacement of the camera.  
The calibration of the images was performed using as 
reflectance standard the AIC (American Institute of 
Conservation) photo target which was added to the scene. 
Its white, black and 4 grey patches were used to calibrate the 
images by applying a multi-point 3rd degree polynomial 
calibration curve using ImageJ [26]. These patches are 
manufactured by X-Rite and they are identical to those 
used in the X-Rite Color Checker and Color Checker 
Passport. The patches are identified by the following 
designations (white to black): white; N8; N6.5; N5; N3.5; 
and black. In the Munsell notation the corresponding 
chroma is 9.5, 8, 6.6, 5, 3.5, 2, their sRGB are 243, 200, 
160, 122, 85, 52 and the reflectance across the 400-805 
nm range covered by the interference filters is uniform.  
The multi-point 3rd degree polynomial calibration using 
the 6 swatches sRGB values allowed to correct for the 
spectral response of the CCD across the spectrum and to 
normalize the spectral images based on the white swatch.  
The images were then registered using ImageJ. 
The reflectance spectra reconstructed from the 12 
multispectral images will be referred to with the acronym 
MSI-12 and will be represented in the figures with dotted 
lines. The system was setup to register images in the 
VIS-NIR range only, and it was chosen to completely 
disregard the UV. Thus, standard halogen lamps 
(2×400 W and 2×1000 W for the frescoes) were used.  
The multispectral imager was tested on a board composed 
of 54 swatches of historical pigments which have been 
applied using gum arabic as a binder, on cellulose and 
cotton watercolour paper, acids and lignin free; hereafter 
referred to as pigments checker, Figure 1a. Two cross-hair 
lines, 0.2 mm (vertical) and 0.4 mm (horizontal), were 
printed on each swatch of paper before the application of 
paint, in order to have a means to evaluate the pigment 
transparency in the infrared. The pigments were mulled 
into the binder which was added as needed for each 
pigment and applied with brush. No other means to 
control and measure thickness of the paint and ratio 
binder-pigment was implemented. All the pigments 
are commercially available from Kremer Pigments 
(Germany) and information regarding their composition 
and manufacturing processes is available on the company 
website. Table 1 shows the name and product code of each 
pigment. This board was previously documented with 
technical photography and infrared reflectography [27] 
and with FORS (Fiber Optics Reflectance Spectroscopy) 
[28]. All the FORS spectra presented in this paper belong 
to the downloadable online FORS spectra of historical 
pigments introduced in the same publication which also 
comprehensively describes the FORS equipment used.

Results and discussion

When seeking to establish the specifics of the set of 
12 filters, it seemed useful to carefully select bandwidth 

and centre wavelength in order to represent the specific 
features that characterize historical pigments. In fact, 
most of the electronic transitions in the blue and green 
regions are broad and therefore can be recorded with 
lower resolution using comparatively large bandwidth 
filters (50 nm). On the other hand, most of the sharp 
inflection points of the yellow and red pigments, as well 
as the characteristic S-shape of the iron-based earths, 
are in the red and infrared regions, and need higher 

Table 1
Distribution by color of the 54 historical pigments (Kremer 
Pigments) studied in this paper and respective product code

Color Pigment

Blacks Ivory black, 12000
Vine black, 47000
Bone black, 47100
Lamp black, 47250

Browns Burnt Sienna, 40430
Burnt umber, 40710
Van Dyke brown, 41000
Raw Sienna, 17050
Raw umber, 40610

Whites Lead white, 46000
Zinc white, 46300
Lithopone, 46100
Titanium white, 46200
Gypsum, 58300
Chalk, 58000

Blues Azurite, 10200 
Blue bice, 10184
Cobalt blue, 45730
Egyptian blue, 10060
Indigo, 36005
Maya blue, 36007
Prussian blue, 45202
Smalt, 10000
Ultramarine natural, 10510
Phthalo blue, 23050
Cobalt violet, 45800 

Greens Cadmium green, 44510
Chrome green, 44200
Cobalt green, 44100
Green earth, 11000
Malachite, 10300
Phthalo green, 23000
Verdigris, 44450
Viridian, 44250

Reds Alizarin, 23600
Cadmium red, 21120
Red lead, 42500
Red ocher, 11574
Vermilion, 10610
Madder lake, 372051
Lac dye, 36020
Carmine lake, 42100
Realgar, 10800

Yellows Cadmium yellow, 21010
Cobalt yellow, 43500
Lead Tin yellow I, 10100
Lead Tin yellow II, 10120
Massicot, 43010
Naples yellow, 10130
Orpiment, 10700
Saffron, 36300
Yellow ocher, 40010
Yellow Lake made of Reseda, 36262
Gamboge, 37050
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resolution (bandwidth 10 nm). The chosen 12 filters are 
(Figure 1b) (centre wavelength/bandwidth nm): 425/50, 
475/50, 532/16, 578/10, 620/10, 669/10, 680/10, 717/10, 
740/10, 750/10, 780/20, 800/10. Also, the total spectral 
range recorded was shortened from the 360-1000 nm 
range supported by the CCD camera to the 400-805 nm 
range actually covered by the 12 filters, since this range 
seemed the most representative of the spectral features 
of the pigments, as will be discussed in this section.  
The UV region has been discarded and no filters have 
been chosen for this range. Indeed, a UV source would 
be needed in addition to the halogen lamps to record 
images in the UV, and this conflicts with the overall goal 
to keep the equipment as simple as possible. Discarding 
the UV region implies that it is not possible to register 
the UV absorption band that characterizes titanium white 
and zinc white. On the other hand, these two pigments, 
along with viridian, are the only ones that show features 
in the UV region and consequently the exclusion of this 
band was considered acceptable. Figure 2 shows the 
FORS and MSI-12 spectra of zinc white, titanium white, 
and lead white. The bars at the bottom of this and all the 
following graphs represent the central wavelength of each 
used filter and the corresponding bandwidth in nm. Using 
this system, the MSI-12 spectra of the first two pigments 
do not capture the UV absorption band, and thus they 
do not appear to differ from lead white, which has a flat 
reflectance all over the UV-VIS-NIR range. 

In the blue region, the characterizing spectral features 
are broad and vary slowly. Azurite and ultramarine are 
the most used historical blue pigments and they have 

reflectance maxima very close to each other, in the 
blue region at about 460 nm [29]. These maxima are 
adequately reconstructed in the corresponding MSI-12 
spectra by 2 broad (bandwidth 50 nm) filters in the blue 
region, centred at 425 nm and 475 nm, and one green filter 
at 532 nm (bandwidth 16 nm) (Figure 3). On the other 
hand, the two pigments can also be distinguished thanks 
to ultramarine’s higher reflectance in the infrared. Similar 
arguments may be stated for the other pigments having 
maxima in the blue region and thus it was considered 
sufficient to cover this area with the 3 filters mentioned. 

In the green region, the narrow (16 nm) filter at 532 
nm is useful to reconstruct the reflectance maxima of 
some widely used green pigments. Indeed, this filter is 
centred at the reflectance maxima of malachite [30] and 
chrome green. Verdigris is another important copper-
based pigment, with a reflectance maximum closer to 
the blue, at about 500 nm. Figure 4 shows that the five 
filters at 425, 475, 532, 578 and 620 nm can reconstruct 
the maxima in all of these three pigments, and produce 
different spectra for each of them. In particular, the filters 
succeed in reconstructing both the narrow shape of the 
maxima of chrome green and verdigris, as well as the 
broad one of malachite. 

The region between the far red and the near infrared 
requires higher resolution and it has been covered with 
two third of the 12 filters: 7 filters (669, 680, 717, 740, 
750, 800 nm) with bandwidth 10 nm and one filter centred 
at 780 nm with bandwidth 20 nm. The combination 
of these filters is able to indicate the absorption bands 
in lithopone, a mixture of barium sulphate, a good flat 

Figure 1. a) Photo of the pigments checker; b) MSI-12 images of the pigments checker (gum arabic).

a b
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reflector [31], and zinc sulphide, which is responsible for 
absorption bands in the 650‐800 nm region [32] (Figure 
5). In the farthest part of the infrared region recorded both 
the absorption band of cobalt violet, and indigo’s sharp 
increase in reflectance [33] are indicated (Figure 5). Other 

examples of characterizing spectral features in the infrared 
are given by realgar, which has an inflection point at 740 
nm [31], and Egyptian blue, which has two absorption 
bands near 630 nm and 800 nm (Figure 6). The most 
challenging task for these 12 filters was to reconstruct the 

Figure 2. FORS (solid line) and MSI-12 (dotted line) spectra of zinc white, titanium white and lead white swatches.

Figure 3. FORS (solid line) and MSI-12 (dotted line) spectra of ultramarine and azurite swatches.
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S-shaped curves of yellow and red ochre, which span all 
the way from the green region to the infrared (Figure 7).

The identification of pigments becomes more effective 
by observing the features of the MSI-12 spectra across the 
entire VIS-NIR spectrum rather than focusing on specific 

regions, as has been discussed so far. For example, smalt 
is characterized by an absorbance band that is divided in 
three sub-bands with minima at 540 nm, 590 nm and 640 
nm [34]. While these sub-bands can be observed in the 
FORS spectrum, they are lost in the MSI-12 spectrum. 

Figure 4. FORS (solid line) and MSI-12 (dotted line) spectra of malachite, chrome green and verdigris swatches.

Figure 5. FORS (solid line) and MSI-12 (dotted line) spectra of lithopone, cobalt violet and indigo swatches.
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Nevertheless, smalt is also characterized by its large 
absorption band between the blue and the infrared region 
and by its high reflectance in the infrared. These features, 
as well as the reflectance maximum in the blue region (at 
about 415 nm), are indicated in the MSI-12 spectra and are 

useful to distinguish smalt from other blue pigments that 
also reflect in the infrared, such as ultramarine (Figure 8). 

Cadmium yellow and cobalt blue are two 
additional examples that show that it is important 
to examine the spectrum as a whole. The first 

Figure 6. FORS (solid line) and MSI-12 (dotted line) spectra of realgar and Egyptian blue swatches.

Figure 7. FORS (solid line) and MSI-12 (dotted line) spectra of yellow and red ochre swatches.
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is identified thanks to the absorption bands of 
zinc sulphide in the infrared region and the sharp 
inflection point at about 490 nm. The MSI-12 
spectrum of cobalt blue is characterized by the 
absorption band in the 500-700 nm region and the 

flat reflectance from the blue region toward the UV 
(Figure 9).

The 12 filters give indications also on the sharp 
inflection points. In addition to the cadmium yellow 
previously described, Figure 10 shows pigments with 

Figure 8. FORS (solid line) and MSI-12 (dotted line) spectra of smalt and ultramarine swatches.

Figure 9. FORS (solid line) and MSI-12 (dotted line) spectra of cadmium yellow and cobalt blue swatches.
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sharp inflection points in the blue (lead tin yellow I at 465 
nm), in the green (cobalt yellow at 525 nm) and in the red 
region (vermilion at 600 nm). 

Reflectance spectroscopy is very sensitive to the 
presence of lakes and dyes, and it is very useful for the 
identification of glazes whose spectra are not modified 

Figure 10. FORS (solid line) and MSI-12 (dotted line) spectra of lead tin yellow I, cobalt yellow and vermilion swatches.

Figure 11. MSI-12 spectra of madder lake painted over vermilion and on cardboard, and vermilion painted on cardboard.
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by the under paint [35]. The same can be observed in 
the MSI-12 spectra. Figure 11 shows that the MSI-12 
spectrum of madder lake glazed over vermilion is not 
affected by the under layer, and overlaps with that of 
madder lake painted over a white cardboard. 

Regarding mixtures, the performance of the system 
is not comparable with that of a FORS system or a 

hyperspectral imager, but in simple mixtures the system 
can still be useful. Figure 12 shows the FORS and MSI-
12 spectra of malachite mixed with an increasing amount 
(by weight) of lead white (0 %, 20 %, 40 %, 60 %). All 
of the MSI-12 spectra show the reflectance maximum 
of malachite, same as with the FORS spectra. This 
information is significant even if no assumption can 

Figure 12. FORS (solid line) and MSI-12 (dotted line) spectra of malachite mixed with lead white.

Figure 13. Crucifix chapel, Flagellation scene. FORS (solid line) and MSI-12 (dotted line) spectra of points 16 and MSI-12 spectra of 
chrome green and green earth reference swatches.
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be made on the proportion of the two pigments in the 
mixture.

The multispectral system was also tested on a series of 
frescoes revealed in 2012 during a restoration carried out 
in the Crucifix chapel of the Mother Church in the town 
of Aci Sant’Antonio, Sicily. The murals were preserved in 
each of the corners of the square chapel behind an early 
20th century counter wall. They have been the subject of a 
study [36, 37] using infrared and ultraviolet photography, 
portable XRF spectroscopy (pXRF), and FORS. Two 
scenes of the frescoes were analysed with this system: the 
Kiss of Judas and the Flagellation. 

In the Flagellation scene, the XRF analysis of the 
green pigment in point 16 indicated iron and chrome as 
the main elements, suggesting a layer of green earth more 
recently retouched with a chrome based green pigment 
(viridian or the most commonly used chrome green). 
The MSI-12 spectrum matches the FORS one and both 
provide a reflectance maximum compatible with chrome 
green, while the lower reflectance in the infrared region 
can be attributed to the original green earth that absorbs 
the infrared (Figure 13).

Figure 14 shows the FORS and MSI-12 spectra of 
points 2, 3 and 4 on the bottom border of the Kiss of Judas 
scene. Point 2 was assigned to emerald green because 
of its copper and arsenic content indicated by the XRF 
analysis. The FORS and MSI-12 spectra are comparable 
and show a strong reflectance maximum at about 520 nm. 
Unfortunately, a FORS reference spectrum for emerald 
green was not available to provide a direct comparison 
on the graph, however, the FORS spectrum from point 
2 is compatible with the one reported in literature [38]. 
Point 3 is a bright yellow on the bottom border of the 
scene. XRF analysis identified it as chrome yellow and 

its FORS spectrum shows the pigment’s sharp inflection 
point at 520 nm [39]. In this case, the MSI-12 spectrum 
failed to reconstruct this inflection point, which among 
the historical pigments, is the closest to the blue region 
and is located in the range covered at lower resolution. 
The under layer of paint on the bottom frame, point 4, 
is original and the XRF analysis confirmed a more usual 
yellow earth. This attribution is supported by FORS and 
MSI-12 spectra showing the characteristic S-shape of 
ochre.

Figure 15 illustrates the FORS and MSI-12 spectra 
of points 9, 11 and 12 on the Kiss of Judas scene. The 
XRF spectrum of point 9 showed only iron content, and 
pointed to a green earth as suggested by the FORS and 
MSI-12 spectra, where the resulting spectrum was flat, 
due to the fact that green earth has very weak absorption 
bands. The XRF spectrum of point 11 is rich in mercury, 
and both FORS and MSI-12 spectra confirmed the use 
of vermilion. Point 12, on the blue mantle of Jesus, 
showed only abundant lead content and some iron, in 
quantities comparable with that of the ground layer, thus 
no elements relating specifically to a blue colourant were 
found. Therefore, blue pigments based on metal elements: 
azurite (Cu), cobalt blue and smalt (Co), can be ruled 
out. On the other hand, FORS and MSI-12 spectra are 
consistent and also rule out indigo, pointing to Prussian 
blue mixed with lead white as the more likely attribution. 

Conclusions

This paper introduced a set of 12 interference filters 
which combined with a CCD camera constitute an 
affordable multispectral imaging system for the mapping 

Figure 14. Crucifix chapel, Kiss of Judas. FORS (solid line) and MSI-12 (dotted line) spectra of points 2, 3 and 4 and FORS of yellow 
ochre reference swatch.



Antonino Cosentino

Conservar Património 21 (2015)36

of historical pigments and their tentative identification. 
This system does claim only to provide a qualitative 
reconstruction of the reflectance spectra of the pigments 
for the sole scope of segmenting the images of polychrome 
art works. This system is indicated for the conservators 
which want to identify areas of interest for further 
analytical examination to achieve conclusive results. 

The reasoning that led to the specific choice (center 
wavelength and bandwidth) of these filters set was 
discussed, with examples taken from the reconstructed 
reflectance spectra of a collection of 54 historical 
pigments. It was chosen to discard the UV region of 
the spectrum, since otherwise a strong UV lamp would 
need to be used together with the halogen ones or other 
continuous VIS-NIR sources. Consequently, this system 
cannot distinguish zinc white and titanium white, and 
cannot detect the reflectance maximum of viridian in the 
UV region. 

On the other hand, the maxima of blue pigments and 
of some widely used green pigments such as malachite 
and chrome green were detected with the two broad 
(50 nm) filters in the blue region (425, 475 nm) and the 
narrow (16 nm) green filter (532 nm). The reconstruction 
of the position and shape of these maxima aims only to be 
qualitative since the few number of filters does not allow 
for more accurate measurements. 

The region between the red and the near infrared 
requires higher resolution, and it was covered with 8 
narrow filters (620, 669, 680, 717, 740, 750, 780, 800 
nm), which allowed the reconstruction of several complex 
absorption bands, such as that of lithopone in the 650‐800 
nm range, and the S-shaped curves of yellow and red 
ocher. The 12 filters are able to indicate also the inflection 
points between the green and blue region, such as in 

the spectra of cadmium yellow, lead tin yellow I, cobalt 
yellow and vermilion. 

The examination of the newly discovered 18th century 
frescoes in the Mother Church of Aci Sant’Antonio 
(Sicily) provided the opportunity to test the system on 
real artworks, and to acquire the reflectance spectra of 
two pigments absent in the reference database of FORS 
spectra, emerald green and chrome yellow. 

This system, composed of the most economic 
components, a CCD camera and a small set of 
interference filters, is of interest for the cultural heritage 
sector because of its hardware simplicity, ease of use, 
and acquisition speed, as well as the fact that its light 
weight and small dimensions make it easily portable. This 
must be considered as a preliminary study toward the 
definition of a best minimum set of filters. These filters 
are commercially available and have been chosen based 
on qualitative observations of the spectral features of 
historical pigments.
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