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1. INTRODUCTION
In 2009, the Dutch government instated a law1 that requires
government archives to be made publicly available. The
Rijksmuseum in Amsterdam manages several of these col-
lections; a total of approximately 1 million objects such as
paintings, sculptures, photographs, furniture and prints.

Annotating the collections means that each objects is virtu-
ally catalogued and described. The archive law (Archiefwet)
describes seven required annotation fields which should make
it possible for anybody to identify and find described objects
in a collection.

Next to this minimum of 7 annotation fields, The Rijksmu-
seum defined over 200 additional annotation fields that can
be used to describe their collection. This is supported by
a thesaurus which holds for instance artists, artistic styles,
etc. The collection is described in AdLib, a software tool
used for this purpose and custom tailored for the Rijksmu-
seums requirements. Extensive annotation of the collection
has many applications, for instance in searching the collec-
tion on the website, for research purposes, and conservation
and preservation of Dutch cultural heritage.

While the museum has already finished archiving the paint-
ings collection, they are currently in the process of anno-
tating, digitalizing and publishing the extensive collection
of prints. This collection is by far the largest of the mu-
seum and contains over 850.000 objects such as photographs,
drawings, etches and prints.

The digitalization process is done by a team of employees at
the Rijksmuseum at the Prints Cabinet2 where seven experts
work full-time to describe the collection as is shown in Figure

1http://wetten.overheid.nl/BWBR0013439/
geldigheidsdatum_28-04-2009
2http://api.rijksmuseum.nl/pk-online?lang=nl

Figure 1: An employee of PKOnline annotating a
print

1. Their mission is to complete describing of the complete
collection before 2027.

1.1 Facts and figures
• 1.000.000 items in collection

• 850.000 prints

• 7 annotators describe 30 items per day

• 200-300 annotation fields

• Up to 8 Iconclass3 codes per item

• 180.000 prints are digitized4

• 670.000 more to go by 2027

1.2 Problem statement
These figures give an indication of the size of this ambitious
project and it might not come as a surprise that because
of the available resources, compromises are made to meet
requirements. This means that the amount of annotation
per item is limited to the main theme of the object. A
work that displays the bible scene of Noah’s Arch, might

3http://www.iconclass.nl/home
4Estimate at the beginning of 2014.



contain a variety of animals. At the print cabinet, only the
main theme Noah’s Arch5 is annotated and the individual
animals are ignored.

While this saves time, it is also a result of the available ex-
pertise. The seven annotators are skilled professionals with
mostly a background in art history and determination of an-
imals is not part of their direct skill set. This could perhaps
better be done by zoologists. Other prints might contain for
instance exotic plants, people or locations that only experts
in their respective fields might be able to properly recognize.

2. RESEARCH OUTLINE AND QUESTIONS
In the introduction we looked at the Rijksmuseum Print
Cabinet which is in the process of digitizing and describing
the complete collection of the museum. We showed that
for various reasons it is impossible to annotate each object,
theme, location and person on each print. Concluding we
identify the following problems:

• Annotating is resource intensive

• Therefore only general theme description of each ob-
ject

• And limited expert annotation

The goal of this project is to find additional automated
methods to extend and enrich annotations. This is done
by exploiting the main theme annotations and consulting
linked resources to harvest related keywords. In practice this
means we follow links to shared vocabularies (e.g. Iconclass)
and follow the class hierarchy for synonyms (horizontal) and
sub-instances (vertical). This leads to the following research
question:

3. HOW CAN WE ENRICH THE LIMITED
PROFESSIONAL ANNOTATIONS OF BIBLE
IMAGES IN THE RIJKSMUSEUM PRINTS
COLLECTION FOR DIVERSE CLASSI-
FICATION?

In the Rijksmuseum collection we find a print by Albrecht
Dürer, The Last Supper (Figure 2) where Christ is sur-
rounded by the Twelve Apostles, one of which is Philip or
Philippos. When querying the collection for Philip6, several
works from the collection are returned. Some of the returned
prints indeed show Philip the Apostle, but not the print of
The Last Supper, while we are sure Philip is displayed on
there as well. We assume that in this print, the apostle
Philip is not individually annotated and therefore does not
show as a result.

The relation between the Last Supper and Philip the Apostle
is a logical diversion because the story of the Last Supper
is clear on the fact that all twelve apostles where present
during the event. It is this logical trail we want to follow
to automatically annotate the work The Last Supper with

5http://www.iconclass.org/rkd/71B3/
6https://www.rijksmuseum.nl/nl/zoeken?q=philip&f=
1&p=1&ps=12&maker=Albrecht+Dürer

Figure 2: Albrecht Dürer, The Last Supper, 1510,
Amsterdam, Rijksmuseum.



Figure 3: Screenshot of Iconclass Code 73D24, Last
Supper.

Figure 4: Screenshot of Iconclass Code 73F2 and
73F3, lives and acts of the apostels, part I and II.

Iconclass links to all twelve apostles. This way we can make
the object classification more complete and enhance search-
ability of the online catalogue.

This work is catalogued and annotated with Iconclass code
73D27 which links to The Last Supper. Figure 3 shows us
the links related with The Last Supper, specifically note the
ninth link apostle which is a reference to Iconclass codes
73F2 and 73F38, Lives and acts of the apostles of Christ,
Part I & Part II. This in turn gives us the list shown in
Figure 4.

After adding keywords or Iconclass codes of the individual
apostles to the work The Last Supper, it becomes possible
to find it for instance by querying Philip the Apostle. Un-
fortunately we see in Figure 4 that there are 14 apostles
found in Iconclass, but there are only 12 of them displayed
on the work by Dürer. We need to check if the proposed
additional annotations are in fact present on the suggested
object which leads us to the following subquestion.

3.1 How do we check the validity of a pro-
posed automated annotation?

Many Iconclass links will lead to wrong suggestions for im-
age classification. Therefore we need to check if a proposed

7http://www.iconclass.org/rkd/73D2/
8http://www.iconclass.org/rkd/73F/

annotation is actually an object or theme found on the art-
work. In case of the previous example we need to check
which 12 of the total of 14 suggested apostles are present on
the print by Dürer. We distinguish between three different
approaches.

3.1.1 Computer Vision
Using computer vision we could use image recognition soft-
ware to establish a match between a proposed annotation
and an object present on the artwork. We know what ob-
jects we need to train on since we can collect these from all
different Iconclass codes. So if there is no Iconclass code
for chair, we do not need to be able to recognize one in a
picture.

Still it might prove very difficult because computer vision
software is hard to train on non-photographic material. By
this we mean that training algorithms can recognize for in-
stance a fish in a photograph, but a drawing of a fish asks
for very specific detectors. Because there are many different
artistic styles, some more loose and others more realistic,
creating a good training set is very hard.

Many of the annotations are not for objects, but for themes
such as the Last Supper which are not easily recognizable.
Also people are often drawn differently. Perhaps many dif-
ferent depictions of Christ might carry a resemblance but if
we query for Petrus 9 the only real resemblance between the
different images is the elderly male figure with a beard who
besides that often looks like a completely different person.

3.1.2 Human validation
We can have experts or the crowd validate proposed anno-
tations. This can either be done directly during the initial
annotation process so that when an Iconclass code is added
to an artwork a list of proposed related Iconclass codes and
objects is presented. It can also be done by the crowd in the
form of a game or public application comparable to Waisda10

or Spotvogel11.

3.1.3 Ranking
Perhaps we do not need to validate a match because visitors
of the Rijksmuseum site will do this automatically by click-
ing links they think relate to their query. This way we can
rank pictures and eventually the correctly classified images
will float to the top of the search results. For instance a
user searches for Christ. Among the results there are pic-
tures depicting Christ, which the user will click on, but also
pictures that do not, which the user will ignore. This way
we can eventually derive which objects depict Christ.

Concluding we find that the methods Human validation and
Ranking offer the best chances for successful matches be-
tween proposed annotations and depicted objects and themes.
For the project it might be interesting to see which one per-
forms the best and under what circumstances.

9https://www.rijksmuseum.nl/nl/zoeken?v=&s=&q=
apostelpetrus&ii=0&p=1

10http://waisda.nl/
11http://spotvogel.vroegevogels.vara.nl/



4. METHODOLOGICAL APPROACH
First we need to have a system that harvests related key-
words for possible annotation. We have to validate if this
list indeed contains all the links available for a particular
image (low false negatives). This has to be done by an ex-
pert.

Next we can think of a strategy to filter out incorrect anno-
tations. This is done by building a test setup where we can
measure the difference between the amount of false positives
in the case of Human validation (both expert and crowd) and
a Ranking system. The method that proves most successful
can be further developed to see if it can be used for correct
classification (low false positives).

5. CONCLUSION
In this paper we proposed a method for enriching annota-
tions for bible prints in the Rijksmuseum Collection. This is
done by following the Iconclass links provided by the anno-
tators at Prints Cabinet Online. After harvesting potential
annotations we need a system to validate if proposed key-
words are actually relevant for the object. This can be done
by a manual check by professionals or the general public,
for example in the form of a game, or with a method of
search result ranking. The aimed conclusion is a model for
enriching the entire Rijksmuseum collection, whereas for the
project we focus on bible images.


