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Summary

Cultural and heritage preserving organisations such as museums are rapidly digitis-

ing their collections, and at the same time migrating digitised collections to the Web.

Through the Web, these institutions can reach large masses of people, with intentions

varying from increasing visibility to acquiring user-generated content. To facilitate

archiving and retrieval operations on the Web, collections must be described by high-

quality annotations that cover physical properties (e.g. dimensions, material), prove-

nance (e.g. creator, previous owners) and subject matter (e.g. what is represented) of

the artworks. The annotations later becomes the metadata for the artworks in the in-

stitutions. Cultural heritage institutions employ professionals, mostly art historians, to

provide high-quality annotations about art-historical properties. They are trained and

follow strict guidelines on how to correctly and qualitatively annotate artefacts; but their

effectiveness is hindered by different factors such as the size of museum collections (which

can be in the order of millions of artworks), temporal and monetary constraints, and a

lack of domain expertise on some of the subject matter of artworks.

For this reason, many cultural heritage institutions have opened up their archives to ask

the masses to help them in tagging or annotating their artefacts. In earlier years it was

feasible for employees at the cultural heritage institutions to manually assess the quality

of tags entered by external annotators, since there were relatively few contributions from

Web users. However, with the growth of the Web, the amount of data has become too

large to be accurately dealt with by experts at the disposal of these institutions within a

reasonable time. Cultural heritage institutions need the annotations to be trustworthy in

order to maintain their authoritative reputation. In this thesis, our challenge is to build

algorithms which help to predict quality of annotations and reputation of annotators.

Trust is a subjective phenomenon and humans use the concept of trust in various situ-

ations. An annotation considered trustworthy by one institution may not be considered

in the same manner by another one. Thus it is important to understand how trust of

information is defined and understood by different institutions.
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In this thesis we addresses various research questions. The first research question is

How can we model reputation of annotators from the crowd and quality of annotations

regarding cultural heritage artefacts?. In Chapter 3 we investigated techniques to model

and represent the reputation of annotators and the quality of annotations using sub-

jective logic and semantic similarity measures. We proposed a workflow which can be

employed by cultural heritage institutions to evaluate reputation of annotators and qual-

ity of provided annotations. This chapter served as an introductory point to the other

chapters where we developed various techniques to model and determine trust. Chapter

4 addressed the second research question How can different techniques in probabilistic

modelling be used to model trust?. We discussed how different operators in subjective

logic can be used to model opinions and compared their performance. This is helpful to

model opinions when ground truth data is available and we need to make future predic-

tions. In case ground truth data is not available, we discussed about partial evidence.

Subjective logic operators can be tuned to model such instances where there is only par-

tial evidence such as multiple agreements available. The third research question How can

demographics of annotator and provenance techniques be employed to evaluate the quality

of annotations? is addressed in Chapter 5 where we investigated the correlation between

different properties of the annotator and the quality of annotation. We also formed

stereotypes of annotators and used them for prediction of quality. Apart from annota-

tor demographics we used details about how an annotation was created (provenance)

to determine quality of annotations. We later combined the techniques of determining

trust based on reputation with techniques employing provenance for determining trust

and compared their performance. Chapter 6 discussed how we answered the question

How can efficient techniques be developed for assessing the quality of annotations?. We

were able to increase the efficiency of our trust computation algorithms by decreasing

the computation time while maintaining or increasing the performance of our algorithms.

We used machine learning clustering techniques to group semantically similar annota-

tions provided by annotators on the Web about different artefacts and also employed

clustering based on provenance information. Machine learning techniques were explored

more in detail in Chapter 7 which dealt with the question How can machine learning

techniques be applied on annotation and annotator features to make predictions on anno-

tator reputation and the quality of annotations?. We determined the impact of different

annotator demographics such as age, gender, education, etc., and different properties of

annotations and provenance of the annotation process on the quality of information. We

use machine learning prediction techniques by providing features of annotator, annota-

tion and provenance for training the algorithms. Our last research question How can

semantic relations and graph properties be combined with machine learning techniques

for computing the quality of annotations? was answered in Chapter 8. Instead of using
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independent properties as features for the machine learning algorithms, we built seman-

tic relation graphs depicting the relation between different entities and then reasoned on

these graphs to determine the quality of annotations. Thus instead of using only the

available features regarding the annotator, annotation and annotation process, we also

utilised the semantic relationships between these entities and exploit them for machine

learning predictions.

Thus in this thesis we have described various techniques which will help professionals

from cultural heritage institutions to assess the quality of annotations and reputation of

annotators enriching their collections.


