Historical Restauration by Image Inpainting
Incorporating multiple modalities and prior knowledge
MSc Thesis Project
The goal of this project is to study image inpainting techniques for historical restauration, or from a
more computer vision / machine learning / deep learning perspective the goal is to incorporate prior
knowledge to (deep) inpainting and/or the use of multiple modalities for inpainting. The prior
knowledge stems from known handwritings and calligraphy, while the multiple modalities are
obtained from different chemical analyses of the object.
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THE MERKEL CENTRE

The research is in close collaboration with the Rijksmuseum and concerned about a
plaque from the so-called ‘Merkelsche Tafelaufsatz’ from Wenzel Jamnitzer in 1549,
JOOSJE VAN BENNEKOM, QUENTIN LEMASSON ET AL THE MERKEL CENTREPIECE BY WENZEL JAMNITZER
(figure on the right). This is one of the most famous masterpieces in goldsmithing from
the sixteenth century. Recently this object
has been extensively studied and one of the
History of the centrepiece
most interesting findings concerned the so far undiscovered remnants of a largely
The centrepiece was made in 1549 in Nuremberg by
removed etched text on the silver plaque
fixed to
bottom
of the
piece (Fig 1.a).
Wenzel Jamnitzer,
whothe
called
himself aurifaber
(goldsmith), and who was known to all the courts in Europe.
THE MERKEL CENTREPIECE BY WENZEL JAMNITZER
The commission was given by the city of Nuremberg,
which
paid 1321 guilders for the piece.4 From 1549 until 1806,
the object remained, presumably in its custom-made and
gold leaf adorned leather case, in the so-called ‘Gehaimen
Privilegi Gewölblein’ at the Rathhaus in Nuremberg.5 In
1806, Napoleon’s army took control of Nuremberg, leading to a money shortage in the city. Subsequently the
city sold many of its artworks including the centrepiece,
which was bought for 1250 guilders by the Nuremberg
salesman Paul Wolfgang Merkel (hence its name). In
1880 the object was sold to Mayer Carl von Rothschild,
a banker from the famous Frankfurt banking family for
600,000 marks.6 His Parisian granddaughter, Baroness
James Mayer de Rothschild, sold the centrepiece to the
Figure 1. Merkel centrepiece, 1549, Wenzel Jamnitzer, Rijksmuseum
Amsterdam, BK-17040-A.
German banker and collector Fritz Mannheimer, who in
the 1920s lived in Amsterdam and opened his house and
collection to the public. Mannheimer died in 1939, after an
extraordinary life that ended in bankruptcy, and his large
collection was acquired by his creditors, the Dutch state.
However, in 1941,
Adolf Hitler bought the collection for his
Figure 3. One of the smaller text plaques on the object.
new museum in Linz. In 1944, following pressure from the
creditors, the Dutch part of the collection was bought for
JOOSJE VAN BENNEKOM, QUENTIN LEMASSON ET AL THE MERKEL CENTREPIECE BY WENZEL JAMNITZER
5.5 million guilders by the German Reich.7 The collection
filled with a red or black organic lacquer, which makes the
was moved by train to the Altausee in Bayern, and another
stand
out
against the background. The same kind
Table 2. Alloy composition of theletters
different areas
seen in
the mapping.
part was brought to Munich where, at the end of the war,
of(%)
lacquer can
be found
on the large
plaque.Hg (ppm)
Cu
Ag (%)
Fe (ppm)
Au (ppm)
Pb (ppm)
Bi (ppm)
the allied forces took detailed pictures of the centrepiece
89.7
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3,900
1,900
in the salt mines. After 1950 the pieceBlack
wasarea
returned to the9.6
Dark grey area collection
10.4
89.1
90
140
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4,600
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Netherlands, and is now part of the permanent
grey areato its first
11.7
87.8
100
130
340
4,600
2,300
Rijksmuseum
of the Rijksmuseum. In 1951–52 it Light
travelled
Etching
Total
87.7
80
140
380
4,800
2,400
exhibition, in Nuremberg, the Aufgang
der Neuzeit.8 The11.5
Figure 4. Detail of Figure 3 showing the jagged edges around the letters.
last time the centrepiece was sent out on loan was in 1985
The procedure for etching a scene or a text in silver has
when it was on display at the Jamnitzer exhibition, also in
been in use for centuries.
A waxtar-like
substance,
Figure
2. Plaqueor
screwed
to the backside
of the foot of the centrepiece,
9
approximately 9 cm in diameter. The lines of the removed text are slightly
Nuremberg.
the etch ground, is evenly
applied on the surface of the
JOOSJE VAN BENNEKOM, QUENTIN LEMASSON ET AL

The ultimate goal of the research would be to make the text of the plaque visible again.
In order to do so, we study inpainting techniques (or other relevant computer vision /
machine learning techniques). The main novelty could be two-fold, first we could
consider using prior knowledge about the missing text (style, letters, calligraphy, etc),
second from the plaque multiple (non-destructive) analyses are done (see Fig 1.b –
1.c), the inpainting could make use of the different observations of the same plaque
to draw its conclusions.
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Starting date: ASAP
Supervisor: Thomas Mensink (thomas.mensink@uva.nl)
Published: April 2017
More information about the Merkelsche Tafelaufsatz:
• https://www.rijksmuseum.nl/nl/collectie/BK-17040-A
Figure 1.
centrepiece, 1549, Wenzel Jamnitzer,
•Merkelhttps://www.researchgate.net/publication/274705547
Amsterdam, BK-17040-A.

visible.

Fig 1.a: Original plaque

silver. The scene is then scraped away in the etch ground
or, if high relief is required, the scene is ‘drawn’ with this
ArtMatters, 6, 2014
Preliminary research at the Rijksmuseum
substance directly on the2 silver.
The scene is covered with
an acid to dissolve the silver alloy. When the desired depth
Jamnitzer was known for both his etching and engravis reached, the etchant is removed and the silver is rinsed
10
ing techniques, hence both methods were investigated.in
clean water. The acid preferably removes the less noble
However, looking at other parts of the object, the most
metal, leaving an enriched silver surface. An unpublished
research paper on etching techniques used on silver through
probable option was that the letters were etched rather
the ages, based on old recipes, helped to make an inventhan engraved. In addition to the large plaque, eight smaller
tory on possible etching techniques used on the Jamnitzer
plaques are attached to the centrepiece that bear the senpiece.12 One of the oldest recipes dates from the eleventh
tences of a Renaissance ballad to Mother Earth, ‘who is
century and uses mercury chloride and lemon juice to etch
carrying her load as easy as a mountain is carrying a burrow’.
a scene. The characters or the design for decorating the silAll these small plaques have letters in high relief (Figure 3)
ver are either scratched in a wax layer or built up in wax. In
and microscopic examination of their surfaces indicates that
manuscripts from the sixteenth century and earlier, ‘strong
all are etched. The borders of the letters are irregular and
water’ is mentioned, which normally refers to nitric acid.
have a jagged appearance (Figure 4) – had these letters been
In later sources mostly nitric acid and sometimes mercury
engraved they would have sharp, regular edges.
compounds are mentioned.
The characters that are used on the small plaques are

Fig 1.b: X-Ray observation

Fig 1.c: Copper measurements

is the
Figure 2. Plaque screwed to the backside of the foot of the centrepiece, Figure 5. X-radiograph of the plaque. The white blotch in the centreFigure
The combination of Cu mappings on different areas. The black areas show the lowest concentrations of Cu
inthread
Latin
scriptto and
not
in plaque.
the Gothic script that(measured
was8.also
soldered
the back
of the
approximately 9 cm in diameter. The lines of the removed text are slightly screw
in ppm). The area shown is 4 × 4.4 cm², pixel size is 80 × 80 µm².
in use at this period in Germany.11 The small plaques are
visible.
Table 1. Composition of the silver alloy as determined by XRF.

2

Ag

ArtMatters, 6, 2014
Percentage (n=5)

87.5

Standard deviation

0.4

3 ArtMatters, 6, 2014

Scientific techniques

letter. A part of this area has been sandpapered away. The
Slow PIXE mappings were carried out in order to
Cu
Pb
sample was analysed by PIXE.22
acquire an exploitable image.19 The scanning process
Different
techniques,
available
the Rijksmuseum,
took
approximately
six
hours
to
cover
a
total
area
of
4
×
Aatcross-section
was made ofwere
the etched part of test plate
12.1
0.4
4.4 cm². Mapping the peak
area of to
key
elementsthe
(Agplaque,
G, also
made of sterling being
silver, and
employed
research
X-radiography
the the edge analysed by
0.5
0.1 interesting patterns to light. A quan- PIXE23 to examine how the etching process affected the
and Cu) brought
first method used (Figure 5). The radiograph shows clear
titative processing of these mappings was done using
alloy, and whether there was a gradient of Cu leaching visthe GUPIX20 software, which allows concentrations from
ible, either in a straight downward direction or spreading
to the sides.
PIXE spectra to be calculated. Coupled with the custommade TRAUPIXE_EDF program,21 calculations on series
of spectra can be executed allowing quantitative mappings
to be made available.
Results
After scanning the large plaque, two test plates (A and

History o

The centre
Wenzel Ja
smith), and
The commi
paid 1321 g
the object r
gold leaf ad
Privilegi G
1806, Napo
ing to a m
city sold m
which was
salesman P
1880 the o
a banker fr
600,000 m
James May
German ba
the 1920s l
collection t
extraordin
collection w
However, in
new museu
creditors, t
5.5 million
was moved
part was br
the allied f
in the salt m
Netherland
of the Rijk
exhibition,
last time th
when it was
Nuremberg

Prelimina

Jamnitzer
ing techniq
However, l
probable o
than engrav
plaques are
tences of a
carrying he
All these sm
and micros
all are etch
have a jagge
engraved th
The cha
in Latin sc
in use at th

