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a b s t r a c t 

This paper introduces a new set-up for the determination of colour change on cultural heritage objects, 

referred to herein as a stereo-microfading tester. The system uses high quality optics through the im- 

plementation of a stereo-microscope as its central element. This technology enables new developments 

such as incorporation of high quality imaging systems, and separation of fading and colour measurement 

processes. This paper describes this new micro-fading set-up and evaluates its performance against tradi- 

tional devices based on the measurement of blue wool standards. The results show a correlation between 

the fading performance obtained on different devices while highlighting a significant variability inherent 

to the blue wool samples 

© 2022 The Author(s). Published by Elsevier Masson SAS. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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Data repository 

The data and the figures related to this article have been 

stored on Zenodo and a DOI have been created (10.5281/zen- 
odo.7017400). 

. Introduction 

The topic of light-induced colour change has been extensively 

tudied in recent decades in order to support decision making con- 

erning the conservation and display of cultural heritage objects. 

ore specifically, standard protocols for evaluating light fastness 

roperties have been developed [ 1 , 2 ] as well as practical solutions,

uch as lighting policies and guidelines, for collection keepers [3–

] . However, a number of these decisions are often taken on the 

asis of partial, or sometimes inaccurate information. In the worst 

ase, misinformed decisions can irreversibly impact the physical 

roperties and values of the objects concerned [8] . For example, 

ight sensitive items can undergo permanent colour changes in- 
∗ Corresponding author at: Conservation Department, Van Gogh Museum, the 

etherlands. 

E-mail address: g.patin@monemail.com (G. Patin) . 
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uced by optical radiation, which are usually considered as dam- 

ge and associated with a loss of value for the object. The unique 

ature of works of art implies that light sensitivity assessment 

an either be estimated by performing tests on mock-up materi- 

ls as similar as possible to the original objects or by assessing the 

riginal objects on tiny spots. In the last decade of the 20th cen- 

ury, two teams of researchers developed parallel devices that en- 

ble light-fastness assessment on a micro-scale [ 9 , 10 ], which led to 

he implementation of a commercially available micro-fading tester 

MFT) commonly known as Oriel-MFT [11] . 

This article introduces a new MFT set-up recently developed 

t the Cultural Heritage Agency of the Netherlands 1 and pro- 

ides a description and a comparison of its fading abilities against 

ata reported in the literature. This new device, designated as 

tereo-MFT 2 , gives researchers more options for deeper analyses of 

olor change phenomena. The idea is to extend the use of micro- 

adeometry beyond conservation purposes, also using it for wider 

esearch on colour change phenomena. 
1 Rijksdienst voor het Cultural Erfgoed (RCE) in Dutch. The instrument was de- 

eloped in the Amsterdam site : Atelier Gebouw, Hobbemastraat 22, 1071 ZC, Ams- 

erdam. 
2 A video that describes the stereo-MFT has been made and is available via the 

ollowing link: https://microfadingphd.wordpress.com/projects/ 

ss article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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Fig. 1. Description of the stereo-MFT in the co-axial mode: photograph (a); 3D representation (b). 
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. Research aim 

Over the last two decades, the field of micro-fadeometry has 

eveloped rapidly; many institutions acquired micro-fading instru- 

entation 

3 and new set-ups have emerged [12–14] . The technique 

as successfully proved its ability to identify light sensitive materi- 

ls and classify them according to a reference scale currently based 

n blue wool standards (DIN EN ISO 105-B02 [15] ) [16] . Neverthe- 

ess, most micro-fading devices have been designed with the idea 

o keep the instrument simple and economical 4 , which make de- 

ices easier to use and more accessible. However, the simplicity 

f the system restrains the data interpretation to relative ranking 

ethodology. In other words, the technique can rank the light sen- 

itivity of materials according to a defined scale - such as the ISO 

cale [1] - but any further interpretation is limited. 

The development of micro-fadeometry involves deeper and 

ider interpretation of data, achieved through mathematical mod- 

ls of colour change [ 17 , 18 ]. Such models require a good under-

tanding of which factors influence colour change, which is why 

he possibility to perform dose-response micro-fading analyses is 

ritical for the development of the technique. Just like every artifi- 
3 A recent survey undertaken at the Getty Conservation Institute under the lead- 

rship of Vincent Beltran identified 74 cultural heritage institutions that currently 

ossess a micro-fading device [34] . 
4 Though micro-fading devices are usually cheaper than other analytical devices, 

uman costs to perform analyses and interpret the data are often too high for small 

nd medium institutions. 
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ially accelerated technique, micro-fadeometry is subject to failure 

f the reciprocity principle [19] which complicates the interpreta- 

ion of dose-response data. On the practical level, the current ap- 

roach to overcome this issue relies on the use of blue wool stan- 

ards (BWS). A more fundamental approach implies a better un- 

erstanding of the phenomena in place which requires a high level 

f control over the experimental parameters. Thus the long-term 

bjective of this project aims to provide a research tool for scien- 

ists in order to improve our knowledge on accelerated light ageing 

xperiments. As a first step, the implementation of the stereo-MFT 

s an attempt to develop technical and methodological tools that 

an monitor colour change as a function of energy in a repeatable 

nd reproducible way. 

. Materials and methods 

.1. Description of the device 

The central element of this new device is a stereomicroscope 5 

20] through which three main processes occur: fading, colour 

easurement and imaging ( Fig. 1 ). The set-up comprises four 

ypes of components - light sources, detectors, optics, and connec- 

ors - where 3D printed technology has been used to manufacture 

he required connecting pieces with the help of an open-source 
5 The idea of incorporating a microscope in micro-fading systems was first imple- 

ented around 2011 at the Centre de Recherche sur la Conservation des Collections 

y Bertrand Lavédrine [35] . 
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Fig. 2. Description of the 3D prints used for the binocular tubes. 

Table 1 

Components of the stereo-MFT ∗ . 

PROCESSES 

Colour 

measurement Fading Imaging 

Light 

source 

Halogen (1) High power 

xenon (HPX) 

(2) Warm 

white LED 

Halogen 

Detector Spectrometer Power metre Microscope camera 

Connector Optical fibres and 3D prints Lens tubes and 3D 

prints 

Optics Stereomicroscope and Focusing head 

∗ Detailed information about each component is provided in S.I. n °02. 
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Fig. 3. Processes performed during a micro-fading analysis with the co-axial mode: 

Schematic representation (a & b); cycle of actions (c). 
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oftware called FreeCad [36] ( Table 1 and Fig. 2 ) 6 . Figs. 1 and 4 il-

ustrate the set-up with 3D and 2D schematic representations re- 

pectively. 

Most micro-fading devices have been created using a 0 °:45 ° ge- 

metry, where the fading (first value) happens vertically, and the 

olour measurement (second value) is performed at a 45 ° angle. 

ith this new set-up, the user can choose between two different 

eometries. Indeed, in addition to the “traditional” 0 °:45 ° geome- 

ry, the system can be modified in order to perform measurements 

ith a 0 °:(45 °:0 °) geometry, which we refer to as co-axial geome-

ry. The term co-axial indicates that the fading light source and the 

pectrometer are both situated on a vertical axis above the sam- 

le. To switch from one geometry to another, only the position of 

he spectrometer has to be changed. In the co-axial mode ( Fig. 4 ,

a)), it is connected to the right binocular of the stereomicroscope, 

hile in the traditional configuration ( Fig. 4 , (b)) it is attached to

he focusing head. In both cases, the fading light source remains 

n the same position: it is connected to the left binocular of the 

tereomicroscope by an optical fibre. However, due to the optics of 

he stereomicroscope, the fading beam does not quite fall perpen- 

icular to the object’s surface but at a small angle to the normal. 

his however, was found to have a negligible impact on the colour 

easurement. The position of the camera also does not change 

rom one geometry to another as it remains connected to the 

hototube S. 
6 A description of each 3D print is given in S.I. n °01. 
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On the technical side, the stereo-MFT was created such that 

ost elements can easily be accessed or replaced. The device was 

uilt to increase modularity which can be achieved by separat- 

ng the fading and the colour measurement processes. The lack 

f interdependence between the two processes enables the user 

o modify one without influencing the other. First of all, it means 

hat colour measurements can be performed on the object without 

aving to fade it 7 , but it also opens new possibilities for research. 

or example, one could experiment with the shutter of the fad- 

ng light source in order to investigate colour reversion phenom- 

na. Or the use of different light sources for fading could be com- 

ared as well as the use of various types of incident radiation to 
7 In the current version of the set-up, comparison of colour measurements at 

ifferent moments cannot be done with a high level of precision since it is not 

ossible to find the exact same spot on the object once the latter moved. 
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Fig. 4. 2D representations of the stereo-MFT: traditional mode (a); co-axial mode (b). 

Fig. 5. Spectral power distribution of the light sources used in the stereo-MFT. 
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onitor changes. In the co-axial mode a halogen source is used to 

erform colour measurements, but one could replace it with a dif- 

erent lamp that is better suited to investigate changes that occur 

utside of the visible spectrum. 

The 0 °:(45 °:0 °) notation explicitly states that the colour mea- 

urement process (values in parenthesis) involves a colour mea- 

urement light source (CML) coupled with a focusing head that is 

laced to the side at a 45 ° angle while the spectrometer is po- 

itioned above the normal. In this configuration, the fading light 

ource (FL) is still positioned above the sample - hence projecting 

 vertical beam ( Fig. 3 , (a)) and the 0 ° value on the left side of

he notation. This means that when the fading lamp is being un- 

huttered, its light beam interferes with the colour measurement 

rocess. In other words, the reflected radiation of the fading beam 

annot be directly collected by the spectrometer in order to moni- 

or changes. Therefore, in this arrangement the fading beam needs 

o be blocked, i.e. shuttered, and a separate light source (CML) is 

equired in order to correctly perform colour measurements ( Fig. 3 , 

b)). In contrast with regular MFT devices where the fading and 
279 
olour measurement processes happen simultaneously, the stereo- 

FT has been designed to alternate between these two processes, 

hich requires controlling the shutter of both light sources (FL 

nd CML). The Transistor-Transistor-Logic (TTL) function on both 

amps enables them to be controlled by an external spectrome- 

er. In the present configuration, the software of the spectrometer 

Tidas DAQ3) enables the user to write programming scripts that 

ontrol the two light sources and the spectrometer, hence defining 

 cycle of actions that can be repeated as often as needed ( Fig. 3 ,

c)). 

Lack of precision regarding the characterization and control of 

he beam’s dimensions and power hinders reliable monitoring of 

olour change as a function of energy. In the stereo-MFT, this issue 

as been overcome by combining the optics of the stereomicro- 

cope with a high quality imaging system and a power metre. The 

mplementation of a camera connected to the phototube S enables 

he user to capture photographs of the fading beam from which its 

imensions can easily be calculated ( Fig. 6 , (a) and (c)). Combining 

hotographs of the beam with total power values enables an esti- 
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Fig. 6. Beams characterization: photograph of the fading spot (a); power density distribution (b); profile of the power density distribution (c); photograph of the colour 

measurement spot (d); power density distribution within the colour measurement spot (e). 

Fig. 7. Variations of power according to the position within the stereo-MFT: location of each position (a); power values for each position (b). 

280 
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Fig. 8. High power xenon lamp: Influence of the illumination distance over the power and FW10M (a) and over the power density (b). 
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ation of the power density distribution within the fading beam 

 Fig. 6 , (b)), from which a mean irradiance value can be calculated 

nd multiplied by the duration of the analysis in order to provide 

 radiometric energy scale in joules per square metre (J/m ²), ulti- 

ately used to monitor colour change. In addition, photographs of 

he colour measurement spot in the traditional mode can be taken, 

o that precise distribution of the light energy density within the 

olour measurement spot can be determined ( Fig. 6 , (d) and (e)) 8 .

oupling the camera with the stereomicroscope optics also facil- 

tates the alignment and optimization of the beams which can 

e done by focusing the stereomicroscope through the camera. In 

ther words, when the image is sharp, the fading beam spot and 

he colour measurement spot are aligned so that the spectrometer 

easures the colour exactly where the fading process occurs. Fi- 

ally, photographs of the samples could potentially provide useful 

nformation regarding the interpretation of the data. 

Control over the beams’ dimensions and power is achieved by 

hanging the zoom setting on the stereomicroscope, or by modi- 

ying the illumination distance ( d ill ), i.e. the distance between the 

utput of the optical fibre and the objective of the left binocular 

 Fig. 2 ). The ability to vary the dimensions of the fading beam spot

nd its power enables the user to adjust them according to ex- 

erimental needs so that optimal values can be used. For exam- 

le, for analyses on cultural heritage objects one might choose to 

inimise damage, thus prioritising a smaller spot size and request- 

ng the ability to stop the analysis before any visible change oc- 

urs, while for experiments on mock-up samples one could favour 
8 Unfortunately, this feature is currently only available for the traditional mode 

f the stereo-MFT. 
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 larger spot size in order to maximise features related to the spec- 

ral information collected. 

Finally on a non-technical level, we recognized from the begin- 

ng that the successive improvements following the development 

f the Oriel-MFT were only possible because people and institu- 

ions were able to appropriate the device and modify it to meet 

heir specific needs. Hence, an integral aspect of the design of our 

evice was placed on insuring modularity of the parts to allow the 

ser to modify elements such as lamps, optical fibers, filters, cam- 

ra, etc. The use of open source software and 3D prints is part of 

he same approach of giving the user the possibility to appropriate 

he tools of research. In a general way, we believe that meaning- 

ul progress comes from responsible users rather than blind con- 

umers, which is what we have tried to convey through the con- 

eption of the stereo-MFT. 

.2. Characterization of the device 

.2.1. Light sources 

As mentioned, the stereo-MFT contains two light sources: one 

or the colour measurement process (CML) and another for the 

ading process (FL). For the colour measurement, a halogen light 

HAL) has been chosen as a suitable light source [ 21 , p.6]. The rel-

tive spectral power distribution (SPD) for all light sources were 

easured with an Ocean Optics spectrometer (USB40 0 0-VIS-NIR- 

S) and a cosine corrector ( Fig. 5 ) 9 . Two fading light sources have

een tested in the framework of this project, both representative 

f museum lighting conditions. One is a high power xenon light 

ource from Ocean Optics which represents daylight conditions in 
9 Parameters of the measurements are provided in S.I. n °03. 
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Fig. 9. Micro-fading data comparison with past studies on blue wool standards. 
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10 This article is a stand-alone contribution without particular application which 

will serve as a fundation for further projects such as case-studies, light ageing ex- 

periments, or fundamental research. 
11 A number of parameters - such as the type of the BWS, or differences in the 

experimental methods - can potentially caused differences in the fading behaviours 

which then limit interpretation of the results and comparison of analyses performed 

with different devices. 
useums with the possibility of blocking the UV and IR radiation 

ith a filter (Linos CalflexTM-C, G380 220 032), while the other 

s a high power warm white LED (40 0 0 K) from Thorlabs. The 

atter is taken to represent a more recent source of illumination 

requently adopted by museums. However, warmer LED lamps are 

sually used in galleries, i.e. with a correlated colour temperature 

CCT) around 30 0 0 K, but it proved to be difficult to find a com-

ercially available high power LED with a CCT of 30 0 0 K. Using

ifferent types of light sources that reflect actual museum prac- 

ice is desired when applying micro-fading data to conservation 

hallenges as performing micro-fading analyses with a high power 

enon lamp on objects that are exhibited with LED light sources 

an limit the usefulness of the acquired data. 

.2.2. Fading beam 

Two aspects of the fading beam have been characterised: the 

ower values at different positions in the set-up and the influence 

f the illumination distance. 

In Fig. 4 , a dash line has been drawn (labelled optional ) that 

epresents the connection between the fading light source and the 

ower metre. This represents the possible use of a bifurcated op- 

ical fibre splitting the initial beam into two equal beams. Such 

n option enables the user to simultaneously measure the power 

hile performing a micro-fading analysis. In cases where the en- 

rgy output of the fading light source is unstable over time, one 

ould want to record the power levels during a micro-fading anal- 

sis. By knowing the influence of each component (optical fibre, fil- 

er and microscope) on the power, one can back calculate the total 

mount of radiant power received by the object from the recorded 

alues given by the power metre. 

In order to assess the influence of each component, the power 

f the fading beam has been characterised at four different posi- 

ions within the system ( Fig. 7 , (a), positions A–D). The first loca-

ion - spot A - consists of placing the power metre just outside of 

he fading light source. At location B, the influence of the optical 

bre is assessed, whereas at location C the effect of the UV-IR fil- 

er is evaluated. Finally, position D characterises the fading beam 

eceived by the object and allows us to establish the influence 

f the microscope’s optics. For this latter position, the power was 

lso measured at different illumination distances ( d ill ). In all cases, 

he power values of the fading beam were recorded with a power 

etre from Thorlabs (PM100USB combined with a S405C sensor). 

imilarly, the size of the beam was calculated at different illumi- 

ation distance values. The full width at 10% maximum (FW10M) 

as been chosen as an approximation of the beam diameter and 
282 
as calculated from photographs of the fading beam reflected by 

he surface of a perfect reflecting diffuser (Barium sulfate pressed 

owder) and taken with a microscope camera from The Imaging 

ource (DFK 33UX183). 

The results of the power indicate a strong decrease as light trav- 

ls through the device for both types of light sources ( Fig. 7 , (b)).

n the best case, only about 9 and 12% of the initial light energy 

rrives on the sample’s surface for the LED and HPX lamps respec- 

ively ( Fig. 7 , (b), ratio A/D). A loss of energy first occurs when

he emitted light enters the optical fibre ( Fig. 7 , (b), ratio A/B). A

arger fibre diameter would increase the amount of energy trans- 

itted but would also result in a larger beam size. The filter has a 

reater influence on the xenon light source than on the LED one. 

ooking at Fig. 5 , it can be seen that all wavelengths below 400 

m and above 750 nm are cut off by the filter, explaining the de- 

rease in power (ratio B/C). The multiple lenses contained in the 

tereo-microscope also reduce the light energy by an approximate 

actor of 1.6 (ratio C/D). 

The influence of the illumination distance is displayed in Fig. 8 . 

he results show that the illumination distance significantly in- 

uences both the power and the FW10M simultaneously and in 

 similar way; although the variations in power are clearly more 

ffected by changes in the illumination distance than the FW10M 

 Fig. 8 , (a)). On the contrary, the power density is more or less con-

tant across the illumination distance range, at least between 12.5 

nd 31 mm. 

.3. Micro-fading analyses 

In order to demonstrate the micro-fading ability of this new de- 

ice, measurements on blue wool standards (Beuth Verlag GmbH 

 BW1, BW2, and BW3) were performed 

10 . These standards have 

een choosen because they enable us to compare our results with 

hose of benchmark devices - such as the Oriel-MFT - that can 

e found in the literature [ 22 , 23 , 14 , 24 ]. The aim is not so much

o perform deep and accurate comparison between micro-fading 

esults obtained on different devices 11 as to illustrate the micro- 



G. Patin, R.G. Erdmann, F. Ligterink et al. Journal of Cultural Heritage 57 (2022) 276–285 

Fig. 10. Micro-fading results of the traditional mode rounds: �E ∗00 curves (a); variations in the CIE L ∗ a ∗ b ∗ coordinates (b). 
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ading ability of the stereo-MFT on samples that are regularly 

aded by MFT users. 

Three different configurations of the system have been used and 

ompared. First, a round of analyses was performed in the co-axial 

ode with the high power xenon lamp in combination with the 

VIR filter previously mentioned. Subsequently, rounds of analyses 

n the traditional mode were performed with the LED and the HPX 

amps; similarly the UVIR filter was used with the latter lamp. For 

ach round of analyses, the blue wool standards were measured 

hree consecutive times on four different days resulting in a to- 

al of 12 analyses per round; mean and standard deviation values 

ere subsequently calculated. The parameters of the micro-fading 

evice for each round are given in the Supplementary Informa- 

ion section (S.I. n °04). Reflectance data were processed with the 

olour science python package inside a Jupyter notebook environ- 

ent [25–28] in order to obtain the CIE L ∗a ∗b ∗ and the �E ∗00 val-

es [29] . This latter colour difference equation was chosen because 

t is widely used among researchers studying colour change phe- 

omena and is currently recommended by the Commission Inter- 

ational de l’Eclairage (CIE) [30] . 

. Results and discussion 

Observation of the micro-fading results ( Fig. 10 ) enables us to 

raw several statements. First of all, the results show fading be- 

aviours that are in agreement with the indication of the man- 

facturer reporting a factor of approximately two between each 

ubsequent blue wool category 12 . Secondly, no significant differ- 

nces in the �E ∗00 values values between the two modes of op- 

ration (co-axial vs traditional; both modes used the HPX lamp) 

ave been observed 

13 , which is consistent with the fact that the 

ading process is similar from one mode to another - in other 

ords the amount of energy received by the samples is identical in 

oth modes. At first glance, the spectral power distribution of the 

ight source does not seem to affect the colour change behaviours, 

hich are comparable from one lamp to another when a radiomet- 

ic scale is used ( Fig. 10 , (a)) 14 . Likewise, the CIE L ∗a ∗b ∗ values vary

n similar proportion whether one uses a high power xenon light 

ource or a high power LED ( Fig. 10 , (b)). A more rigorous compar-
12 https://www.james- heal.co.uk/essentials- blue- wool- standards- how- to- use/ 

consulted on 17/06/2021). 
13 A graph is available in S.I. n °05. 
14 A graph of Figure 10 using a photometric scale (klux-hr) is provided in S.I. n °06. 
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son between the light damage ability of both lamps would require 

dentical colour measurement process which could be done in the 

o-axial if one is able to control the high power LED lamp 

15 . 

Three main outcomes can be drawn from these observations: 

• The data demonstrate the ability of the stereo-MFT to monitor 

light-induced colour changes. 

• The results outline the importance of using radiometric scale 

when comparing light-induced colour change data where sev- 

eral types of light source have been used. 

• As long as the UV and IR radiation are filtered, the influence of 

the light source on the micro-fading behaviour of the material 

is rather limited, at least for the blue wool samples; wavelength 

dependency has been showed for several materials found in 

works of art [ 31 , 32 ]. 

Comparing our data against those found in the literature can 

e quite challenging because of the many differences in terms 

f methodology and technological aspects. Proper comparisons 

hould involve a similar colour change unit, �E ∗00 in this case, as 

 function of radiant exposure in J/m ². However the use of a ra- 

iometric scale in the cultural heritage field, especially in micro- 

adeometry, is rarely observed. Consequently, we turned instead to 

ompare data from two different sources according to the exposure 

ose in Mlx-hr ( Fig. 9 ). The first set of data was deduced from the

rticle written by Ford and Smith [ 22 , Figs. 2 , 5 , 6 , and 7 ], while

he second set was provided to us by the Rathgen Forschungsla- 

or, Berlin. In all three datasets, the �E ∗00 values are clearly dis- 

inct according to the blue wool category. In addition, the ratio 

etween subsequent blue wool category is comparable across the 

hree datasets. This demonstrates the ability of micro-fading de- 

ices to distinguish the fading properties of blue wool standards 

nd also indicates that the blue wool scale is a lightfastness rank- 

ng system that works pretty well. However, the data provided 

y the stereo-MFT in addition to our own experience with micro- 

adeometry suggests that the ability of these blue wool standards 

o reach comparable �E ∗00 values when submitted to similar ex- 

osure dose is rather low. In other words, the BWS lack repro- 

ucibility in the context of micro-fading analyses. The intertwin- 

ng of perpendicular chaining and filling threads creates an uneven 

urface alternating between bump and hollow spaces with dimen- 

ions comparable to the diameter of the fading beam. Depending 
15 The possibility to perform analyses in the co-axial mode with the high power 

ED lamp is currently under development. 

https://www.james-heal.co.uk/essentials-blue-wool-standards-how-to-use/
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[

n the location of the beam spot on the BWS sample - bump, hol- 

ow or in between – the L ∗a ∗b ∗ and �E values will differ [33] .

onsequently, the use of these standards as a dosimeter system 

s limited 

16 . In the context of dose-response studies, alternatives 

o the BWS would be worth to investigate; photometric ink 17 or 

ctinometer could be potential options but much research will be 

equired before any implementation in the field of heritage science. 

. Conclusion 

This article describes the implementation of a new micro-fading 

ystem for which comparison with benchmark data found in the 

iterature has been performed. The use of a stereo-microscope as 

 central element of this new set-up provided high quality op- 

ics which allowed us to implement a new measurement geom- 

try and to separate the fading process from the colour measure- 

ent process. This latter innovation opens new opportunities by 

iving researchers a suitable and flexible system to conduct light- 

nduced degradation studies. Strong emphasis was placed on the 

se of computational tools and high quality images. Our belief is 

hat these two aspects will become increasingly prevalent in the 

eritage field precipitated our desire to foster their implementa- 

ion and to orientate the field of micro-fadeometry towards a more 

mage-based technique. Such initiatives can open new perspectives 

egarding the interaction between different fields of knowledge 

nd expertise, leading to a better understanding and assessment 

f our heritage. 

Though micro-fadeometry has already demonstrated positive 

utcomes for the conservation of cultural heritage objects, there 

re still many aspects that limit the development of the technique 

nd its application to the field of heritage. Two of these issues have 

een mentioned in this article. The first one is the inadequate use 

f blue wool standards as a dosimeter system in micro-fadeometry. 

hile the other one is a lack of an adequate and reproducible 

ethodology necessary to properly investigate reciprocity failure 

henomena for which the development of the stereo-MFT brings 

 contribution. Despite the many issues, we are convinced of the 

reat potential that micro-fadeometry can offer to the field of con- 

ervation and heritage science. 
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