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Summary

To mitigate the effects of a crisis it is important to gather information as fast
as possible. Ordinary people involved in a crisis often have been neglected by
emergency services as a source of information. Nowadays they are more and
more regarded as the true ‘first responders’. In this thesis a framework is pro-
posed, to gather trustworthy information about a crisis situation from ordinary
people. This framework has been implemented as an application: the Situation
Awareness Question Generator (SAQG). SAQG automatically generates ques-
tions from an ontology and uses the answers to determine a situation. Because
in this framework number, form and content of questions is determined by the
specific ontology in use, several experiments have been conducted to characterize
the ontology which is most suitable for this task.

The problem statement in this thesis is as follows: Is it possible to automati-
cally generate questions which can be answered in such a way by ordinary people
that the nature of a crisis situation can be determined in a reliable way? This
general question is decomposed in several specific research questions:

1. What is an appropriate framework for the formalization of crisis situa-
tions?

2. Given a model to formalize situations, how can we use this model to
generate relevant questions?

3. What methods are suitable for creating a domain specific ontology for
crisis situations?

4. What methods can be used to evaluate the ‘fit’ of domain specific ontolo-
gies with human categorization?

5. What is the reliability of answers from ordinary people to automatically
generated questions about situations?

To formalize situations we used Situation Theory which has a richer structure
than related formalisms and thus is much more fine-grained. In Situation Theory
situations are represented by (compound) infons. By using parameters, infons
can abstract over several possible situations in the real world. We mapped
Situation Theory to OWL and created an ontology. For this we used Situation
Theory Ontology and revised it, to make it more compliant with knowledge
engineering principles.

We developed several strategies to automatically generate questions. Char-
acteristics of an ontology determine which strategy to use. When the infons
that define a situation are not related a rather laborious strategy is to be used.

1



When a situation is defined by parametrized infons it depends on the type of
parameter which strategy is to be used. When rules are important another
strategy is to be used. An ontology consisting of subsumption relations is being
handled by yet another strategy. These strategies are implemented in SAQG
which uses an algorithm to choose a strategy.

For an experiment to determine the disposition of people involved in a crisis
situation we developed an ontology which determines different roles (Victim,
Not-Active, Observer and Helper). Several scenarios, describing a crisis situa-
tion, were presented to participants. Having read these scenarios the partici-
pants answered questions. The answers were used to determine the disposition
of the participants. The experiment showed that our ontology did not generate
the questions which lead to the determination of dispositions as we envisaged.
We concluded that our ontology did not comply with how people categorize
possible dispositions during a crisis situation.

To create a different type of ontology, this time of car accidents, we used
some concepts provided by experts mentioned in literature. We also retrieved
concepts from two database in use by professionals in the field of car accidents.
An experiment using SAQG showed that this ontology did generate questions
which participants answered trustworthy, i.e. their answers corresponded to the
actual situation.

To uncover the characteristics of an ontology suitable for automatic question
generation we constructed three different ontologies. A pragmatic-based ontol-
ogy was constructed from a vocabulary which the Amsterdam fire department
uses to categorize calls for 112. An expert-based ontology was constructed from
two ontologies developed by knowledge-engineers and experts in the field of art.
A basic-level ontology was constructed from concepts and their attributes re-
trieved from ordinary people. Using the attributes we created an ontology with
an algorithm based on the basic-level theory of Rosch.

We set up a framework to measure the suitability of these three ontologies
which evaluated the ontologies on four aspects: a) the ontology must have a
structure which is useful for automatic question generation, b) the construction
of the ontology is efficient, c) the ontology must be complete and d) the ontology
should be compliant with human categorization. For this framework we used
several existing metrics such as maximum path length, number of concepts,
entropy and the Ingve-Miller number. Also, we developed a new metric called
‘semantic distance validation’. This metric compared the distance of concepts
in terms of path length with how participants in an experiment evaluated this
distance.

From these metrics we learnt that the expert-based ontology had a structure
least suitable for automatic question generation because it has a large number
of concepts, the longest path length, high maximum number of subclasses and
a high entropy. The least efficient to construct was the basic-level ontology
because of the laborious retrieval of concepts and attributes. The re-engineering
of the vocabulary to create the pragmatic-based ontology did cost more time
than applying an algorithm as was done to construct the expert-based ontology.
The expert-based ontology is the most complete ontology and the pragmatic-
based ontology is the least complete ontology. With respect to the compliance
with human categorization the basic-level ontology scored best.

From these results we conclude that the most information will be gathered
using the expert-based ontology when it is used by experts but the number of



questions will be larger than when using other ontologies. The basic-level on-
tology is most compliant with human categorization but costs a lot of time to
construct. The pragmatic-based ontology generates the least number of ques-
tions but the amount of information is the smallest of the three ontology.

An experiment was conducted to validate the framework with the exception
of efficiency to construct the ontologies. Participants observed several videos
and answered questions to determine an object on fire. It was shown that the
basic-level ontology is most suitable for SAQG when the questions are posted to
ordinary people. The expert-based ontology can be used when a more detailed
concept is needed. This conclusion confirms the results when the framework
to measure the compliance with human categorization is used to measure the
suitability of the ontologies.

The answer to the general research question is that it is possible to automati-
cally generate questions about a situation that are answered reliable by ordinary
people. During the research though we encountered several subjects which gave
rise to discussion such as what criteria for alignment with human categorization
are available, whether other sources can be used to create a suitable ontology,
how the information value or entropy of an ontology should be measured and
whether microblogs, e.g. Twitter, are also suitable for information gathering.


