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photo annotation study 
Ape use case

• A person searches for photos 
of an “orange ape”

• An image collection of animal 
photographs contains 
snapshots of orang-utans.

• The search engine finds the 
photos, despite the fact that 
the words “orange” and “ape” 
do not appear in annotations  
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Annotation with vocabulary (Iconclass)
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Qualitative comparison with 
image search engines

• AltaVista image finder: 
– “great + ape”: 13 hits, 6 of which are images of 

apes
– “great ape”: 45,000 hits. Precision 32% (estimate)

• Gettyone.Com
– Uses some partial hierarchies

• Good results on “ape”
• No results “great ape”

– Poor results on ape features
• Result with “ape scratching”
• No result with “ape AND hand AND head”

– Knowledge of indexing scheme is necessary for 
successful complex queries



2003



Annotating paintings 
with help of multiple vocabularies
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Image content issues

general specific abstract Total

Object event 7.4% 0.1% 0.7% 8.3%

place 1.9% 0.7%  2.6%

time 0.2%  0.2% 0.4%

relations 1.7%  0.1% 1.8%

uncharacterized 40.1% 14.2% 2.8% 57.1%

Subtotal 51.5% 15.0% 3.8% 70.3%

Scene event 4.7%  0.3% 5.0%

place 7.7% 0.9% 1.2% 9.9%

time 4.3% 0.3% 1.1% 5.8%

relations 0.3%   0.3%

uncharacterized 5.8% 0.1% 2.8% 8.8%

Subtotal 22.9% 1.4% 5.4% 29.7%

Total 74.4% 16.4% 9.2% 100.0%

Conceptual Level

CharacteristicScope
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Annotation and search architecture

Knowledge
corrpora
AAT
ICONCLASS
WordNet

Annotation
Template
VRA 3.0
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Annotation
 & search tool

RDF 

Schema

RDF image 
annotations



Semantic search attempts
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Knowledge representation builds on a 
long tradition of vocabulary construction



The myth of a unified vocabulary

• In large virtual collections there are always multiple 
vocabularies 
– In multiple languages

• Every vocabulary has its own perspective
– You can’t just merge them 

• But you can use vocabularies jointly by defining a limited 
set of links
– “Vocabulary alignment”

• It is surprising what you can do with just a few links



Ontological commitment

• Ontologists tend to be "trigger-happy"

– i.e. define as many axioms as possible

• Over-commitment makes ontologies less 
usable

– The art of being minimal

– “In der Beschr≠änkung zeigt sich der Meister”

• Design criterion SKOS: minimal commitment
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Wordnet
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Culture Web
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Natural-lang proc.
automatic annotation

text stings → concepts

Distributed
cultuurwijzer.nl collections

OAI-based access

Reasoning support
time/space reasoning

Web interface
support for web collections

Presentation facilities
semantic presentation

device-specific

Interoperability
XML/RDF/OWL

Scalability
> 10,000,000 triples

Ontologies
WordNet, AAT, TGN 
ULAN, Dutch labels

Search strategies
sibling search
semantic distance

Dublin Core
specializations
dumb-down

semantic annotation

 DIGITAL HERITAGE 
COLLECTIONS

semantic search

BASELINEENHANCED
FEATURES

NEW
FEATURES

E-Culture



Semantic annotation
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Relatively easy for 

people and places





Term disambiguation is key issue in semantic 
search

• Pre-query

– Ask user to disambiguate by displaying list of 
possible meanings

– Interface is more complex, but more search 
functionality can be offered

• Post-query

– Sort search results based on different meanings of 
the search term

– Mimics Google-type search



Semantic search: result clustering based on 
retrieval path



Keyword search with semantic clustering

1. Btree of literals plus Porter stem and 
metaphone index

2. Find resources with matching labels
• Default resources are “Work”s

3. Find related resources by one-way graph 
traversal
• OWL use: inverse, symmetric, 

transitive, same as
Threshold used for constraining search

4. Cluster results (group instances)



Distributed vs. centralized collection data

• In the beginning we wanted to do it all 
distributed

– accessed through protocol such as OAI

• In practice, external metadata access is 
cumbersome

– Centralized (cached) metadata

– Distributed data (images, ..)



Mobile museum tour



Supporting annotation: automatically deriving 
spatial relations

Object1 
left 
Object2



?

Other search paradigms: 
relation search
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Europeana
• “Europeana enables people to explore the digital 

resources of Europe's museums, libraries, archives and 
audio-visual collections.’’

www.europeana.eu

From portal… …to data aggregator.





Eeuopeana Data Model (EDM)
requirements

1. Distinction between “provided object” (painting, book, 

program) and digital representation

2. Distinction between object and metadata record 

describing an object  . 

3. Allow for multiple records for  same object, containing 

potentially contradictory statements about an object 

4. No information loss

5. Standard metadata format that can be specialized

6. Standard vocabulary format that can be specialized

7. EDM should be based on existing standards 

“not yet another standard” ! 



EDM basics

• OAI ORE for organization of metadata about 
an object
– Requirements 1-4

• Dublin Core for metadata representation
– Requirement 5

• SKOS for vocabulary representation
– Requirement 6

OAI ORE, Dublin Core and SKOS together fulfil 
Requirement-7!



Data conversion process

XML
DB-dumps

OAI
Servers

Legacy formats

Initial RDF

EDM in RDF

Generic
conversion

Legacy
conversion

Graph
Rewrite
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Provenance 

Graph
• All steps (nodes) live visualized in a strategy/ 

provenance graph

• Nodes include 

• input vocabularies

• lexical matchers

• (arity) selectors

• set operations (subtraction, union,…)

• mapping sets (intermediary and final)

• evaluation processes



Problems in alignment

• We have not agreed on an adequate alignment 
vocabulary
– misuse of owl:sameAs

• We have no adequate methodology for 
evaluating alignments (Tordai  et al., 2011)
– How to handle lack of gold standard

– Inter-observer agreement metrics

• In particular, people do not agree on how 
different classes align
– and this is not because they don’t do it “right”

38



Limitations of categorical thinking

• The set theory on which ontology languages are 
built is inadequate for modelling how people 
think about categories (Lakoff)
– Category boundaries are not hard: cf. art styles

– People think of prototypes; some examples are very 
prototypical, others less

• We also need to make meta-distinctions explicit
– organizing class: “furniture”

– base-level class: “chair”

– domain-specific: “Windsor chair”



Other technical issues

• Information retrieval as graph search

– more semantics => more paths

– finding optimal graph patterns

• Information extraction

– recognizing people, locations, …

– identity resolution

• Multi-lingual resources



Organizational issues

• Cultural heritage organizations find it 

difficult to “give away” their data

– concerns for quality

• Re-orientation: Web is not derivative of 

physical presence; they should stand side-

by-side

• Universal access: everyone should be 

able to enjoy the Rijksmuseum Amsterdam



Economic issues

• Primary access free

• Secondary services cost money

– virtual museum shop can offer much larger 

collection

– access to high-resolution images

– tourist services on mobile devices



2012





Winner EuroITV Competition
Best Archives on the Web Award

http://waisda.nl
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Events
from piracy reports & Web sources
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Demonstrator from Poseidon: 

Visualising piracy events
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Mockup Prototype (II)

BiographyNet: Linking the world of History
eScience internal review – Thursday, 18 September 2014



Links with other datasets

• Database with data about all Dutch ministers 
in the period 1575-1815 (Fred van Lieburg)

• Data converted for interoperability with other 
sources

• Geographical mobility computed with help of 
original place names and Geonames data 
(http://www.geonames.org) 

http://www.geonames.org/


Mobility of Dutch ministers 1575-
1815
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