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Recommendations for solution providers as well as end users (deliverable PT6) 

Application to the Germolles case study 

Christian Degrigny 

Context of the case study 

The Château de Germolles is one of the rare palaces in France dating from the 14th century. 
The noble floor is decorated with wall paintings that are a unique example of courtly love spirit 
that infused the princely courts of the time. After being concealed sometime in the 19th century, 
the paintings were rediscovered and uncovered in the middle of the 20th century and partly 
restored at the end of the 1990s. No scientific documentation accompanied these interventions 
and important questions, such as the level of authenticity of the mural decorations and the 
original painting technique(s) used in the medieval times remained unanswered. The combined 
scientific and financial supports of COSCH Cost Action and DRAC-Burgundy enabled to study 
Germolles’ wall paintings using some of the most innovative imaging and analytical techniques 
and to address some of the questions raised. The study provided significant information on the 
material used in the medieval times and on the conservation condition of the paintings. The 
data collected is vast and varied and exposed the owners of the property to the challenges of 
data management. Future perspectives to the work carried out are: to establish a 
documentation protocol for other wall paintings of the château that are not yet uncovered and 
to disseminate the information gained during the case study using augmented reality. 

1. Which CH research question has to be answered / which CH application has to be 

realized? 

- Authenticity of Germolles wall paintings? What is left of the original material dating 

from the 14th century considering that the existing materials do not seem to match to 

those listed in the medieval records (tin foils and gold leaves)? 

- Painting technique used? Large letters (initials of the first names of the Dukes) seem 

to have been applied using stencilling. The thistles in the apartment of Margaret of 

Bavaria (daughter-in-law of the Dukes) look all different. A different technique might 

have been used. 

- Conservation condition of the wall paintings? Are they stable?  

- Can we propose a virtual reconstruction of the original decoration for the visitors of 

Château de Germolles to visualise better the surface appearance of the wall 

paintings? 

2. Which information related to physical / optical / geometrical structure of the object 

(and its surface) is relevant for the user question and why? 

- Original material versus restoration work? The conservation of the wall paintings in 

the 1990s was invasive and covered partly original materials. How can we distinguish 

original materials from restoration work? 

- What is the stratigraphy of the paint layers used in the medieval times? Is it similar for 

the large letters and the thistles? Is there a way to observe this stratigraphy in a non-

invasive way? 

- What is the composition of original materials? Can it be distinguished from restoration 

work? Do original materials match with those listed in the medieval records? 

- Are the wall paintings detached from their support? If yes to which extent? 

- Did the colours of the wall paintings change with time? 
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3. Which data sets contain the required information or allow to derive it, and why? 

a. Non invasive 

- VIS, UV and IR photographs at macro and micro levels to assess what is left of the 

original materials, to locate original remains and appreciate the level of conservation 

work, 

- Hyperspectral imaging to further investigate the decoration at different depths, 

- Highlight - reflectance transformation (H-RTI) imaging and structured light imaging 

(SLI) to better visualise the stratigraphy of original paint layers, 

- Elemental analysis using XRF to determine globally and locally the surface 

composition of paint layers, 

- IR thermography images to assess the detachment of wall paintings from their 

support, 

- Colorimetry measurements to assess the stability of the colours of original materials 

versus time, 

- Orthophotographs to locate all data collected; cloud points to align data (testing only) 

and manage them as a whole. 

b. Invasive 

- Elemental analysis using LIBs to determine locally the depth composition of paint 

layers, 

- Observation, elemental and structural analysis on cross-sections (optical microscopy, 

SEM, EDS, FTIR) from micro fragments that are representative of original paint 

layers. 

4. How has the required data been acquired and processed? 

The techniques and instruments / softwares used to document Germolles wall paintings are 
compiled in the following tables. Table 1 concerns imaging techniques while table 2 is for 
complementary analytical techniques. 

Technique Outcomes Acquisition setup Processing 

Technical 

photography 

VIS, UV, IR 

photographs 

Macro (2 setups):  

o - Setup 1: Digital camera 
CANON EOS 5D Mark II. 
Illumination: Halogen Lowel V 
(500W) lights (for VIS and IR 
light) and UV light: Hg vapour 
lamps with DUG11 filters (to 
block parasitic light). 

o - Setup 2: All as above. 
Illumination (UV light): Mobile 
hand-held high intensity 
ultraviolet lamp, UVAHAND 250 
GS H1/BL. 
Images collected with camera 

software (EOS utilities). 

Micro:  

False colours 

carried out using 

Adobe 

photoshop. 
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Dino-lite digital microscope pro 

AM413T-FVW with visible and 

UV light sources. Connected by 

USB to computer. Three images 

for each area:  

1-incident visible light: using 

microscope visible LEDs,  

2-raking visible light: turning 

microscope LEDs off and using 

a portable flash light to 

illuminate the surface from the 

side, 

3-UV light: using microscope 

UV LEDs.  

Images collected with Dino-lite 

software (Dino Capture 2.0). 

Structured Light 

Imaging - SLI 

3D 

reconstructions 

3D SMART SCAN scanner 

using the OPTOCAT software. 

OPTOCAT 

software 

Hightlight – 

Reflectance 

Transformation 

imaging – H-RTI 

Polynomial 

texture map 

 

Nikon D 7100 digital camera 

equipped with a variable focal 

(DX-VR, AF-S 18-140) and used 

with maximum magnification 

(140 mm), at a working distance 

of approximatively 25cm. 

Illumination: torch equipped with 

a LED of a power of white light 

(XM L2). 

RTIbuilder and 

RTIViewer 

softwares. 

Photogrammetry Point clouds, 

ortho-

photography 

Canon EOS 6D digital camera 

equipped with a 16-35 mm 

stabilized zoom lens set at 16 

mm. 

PhotoScan 

(Captair) or 

processing chain 

Tapioca / Tapas / 

MicMac (MAP). 

Colorimetry Reflectance 

spectra and 

colour space 

tristimulus 

values 

Minolta CM-700d handheld 

spectrophotometer 

 

Hyperspectral 

imaging 

Spectral 

imaging 

CCD camera (HS-XX-V10E), 

developed by SPECIM and 

providing a 1600 x 840 pixel 

resolution, a spectral resolution 

of 2.8 nm and a wavelength 

range between 400 to 1000 nm. 

Illumination: two halogen lamps 

oriented to 45°. 

ENVI 5.2 + IDL 

software to 

obtain an RGB 

image (R=650 

nm; G=540 nm; 

B=450 nm) and 

grayscale images 

at wavelengths 

ranging from 500 

to 1000 nm. 

IR thermography 

- IRT 

IR pictures. 

Mapping of 

Thermocamera testo 890 

equipped with IR-FPA (focal-

plane array) detector. IRT can 

IRsoft (Testo) 

software using 

an application 
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detached 

areas 

be passive or active using an air 

convector. Images collected 

with camera IRsoft (Testo) 

software.  

developed by C. 

Tedeschi & M. 

Cucchi that uses 

LabView® 

platform as a 

programming 

system. 

Table 1: Imaging techniques and instruments / softwares used to document Germolles wall paintings. 

 

Technique Outcomes Acquisition setup Processing 

X-ray 

fluorescence 

spectroscopy 

Surface 

elementary 

analysis 

Thermo Scientific Niton XL3t 900 

spectrometer equipped with a 50 

kV X-ray tube with silver anode 

max. 40 µA and Si detector with 

195 eV resolution. 

NDT 7.2.2 

software. 

Laser Induced 

Breakdown 

spectroscopy - 

LIBS 

Elementary 

analysis in 

depth 

3 Ocean Optics ranging between 

200 and 950 nm (from 200 to 340 

nm and from 335 to 445 nm, 1800 

mm-1 grating, resolution 0.1 nm; 

from 510 to 940 nm, 600 mm-1 

grating, resolution 0.31 nm) 

spectrometers.  

CALIBSO 

software. 

Energy 

Dispersive 

Spectroscopy 

associated to 

Scanning 

Electron 

Microscopy - 

EDS-SEM 

Microscopy 

and 

elementary 

analysis  

JEOL JSM-5600LV at low pressure 

(17 Pa) and voltage of 15 kV. 

 

Attenuated Total 

Reflectance - 

Fourier 

Transformed 

Infrared 

spectroscopy - 

ATR-FTIR 

Molecular 

composition 

PerkinElmer spectrum 100 

equipped with deuterated-triglycine 

sulphate (DTGS) detectors (4000 à 

400 cm-1). 

 

Table 2: Analytical techniques and instruments / softwares used to complement the documentation of 

Germolles wall paintings. 

5. What was the result of the documentation process? 

- Visualisation of original remains versus repainting, 

- Matching between materials listed in the Medieval records to produce Germolles wall 

paintings and those currently constituting the wall paintings, 

- Understanding of the painting techniques used: stencilling for the white letters “M” and 

the “P” with a green background, further embellishment of the “P” on the green 

background, application of metallic decorations for the thistles in between the letters 

using mordents on the green background, 
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- Assessment of the physical stability of the wall paintings: the top part of the wall 

paintings under the cornice are detached from the support. 

6. What was very particular and might (largely) change in similar cases? 

Germolles’ wall paintings are ideal mural decoration for the questions raised due their repetitive 

patterns. The systematic observation of letters “P”, “M” and the thistles enabled to determine 

precisely the materials used and understand better the painting techniques.  

7. Which practical / conceptual / object related aspects need to be highlighted? 

- Imaging techniques have absolutely to be combined with other analytical techniques to 

give a full documentation of the artefact. Non-invasive techniques might be selected 

first to locate sampling areas representative of the stratigraphy of paint layers that will 

be further examined on cross-sections, 

- Some results were more informative than others. Results gained from SLI could not be 

exploited due to lack of resolution (the lens was not adapted). Similarly, we did not 

manage to reach with H-RTI the level of visualisation expected. Still this technique is 

very promising, 

- The workflow of experiments should be changed for further surveys: 1. 

Photogrammetry, 2. IR-thermography, 3. Macro and micro VIS, IR and UV, 4. 

hyperspectral imaging, 5. XRF, 6. H-RTI, 7. LIBS. Only afterwards invasive 

examination of samples on cross-sections should be done. The examination 

campaigns should be followed by a final colorimetry campaign to assess the colour 

modification. Such results would be used as a reference for further surveys. 

- Only a few of the imaging techniques used are in the hands of conservation 

professionals: technical photography, H-RTI, colorimetry. 

8. What are the limitations and sources of error? 

Often surface information is given with imaging techniques while in-depth information is 

required due to the complexity of paint layers.  

Data acquisition: 

- VIS-UV-IR: problem of the movement of the camera during the images capturing. 

- H-RTI: need of appropriate lens: could not in our case document at the micro level 

required. Time consuming acquisition and processing compared to the use of raking 

light.  

Data processing: some software tools are easy to use. Others are more complicated. This 

explains why some techniques are more used by end-users than others.  

The storage of data might be problematic. End-users have to store all original data (such as 

raw images) for future data processing. 

9. What are the benefits of the recording technique(s)/method(s)/data in comparison 

to traditional methods? 

- Non-invasive, 

- Global to local, 
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- To use first to get a full picture of the artefact, its heterogeneities, its conservation 

condition, before analytical techniques that are often applied locally to respond specific 

questions unanswered by imaging techniques, 

- Can be rather cheap and user friendly: technical photography, colorimetry and H-RTI. 


