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Abstract

Sensors are producing the bulk of media data all around the globe, generating abstractions and
perceptions of the real-world. However, the observations captured by sensors are uncertain and
are of heterogeneous schema and media formats which makes them difficult to manage and use
for intelligent applications. In this thesis we address these challenges by considering media-
rich ontology-based representation for sensor data at a feature level and domain resources at
knowledge-level, contributing to discovering and traversing of media content conveniently. The
automated semantic-based multimedia system tailors to individual user needs and presents an
influential medium to combat information glut by automatically suggesting services and actions

to the users.

Our specific contribution lies in automatically detecting the contextual aspects from the
large collection of sensor observations, ranging from observations detected at a particular point
of time to multiple states of observations in a dynamic temporal dimension that generates one
complete event. The context information associated with an event connects sensor data with
temporal and spatial aspects. The continuous streaming of this raw context provides evidence
for recognizing an activity or event within media documents, enabling the possibility of per-
forming real-time analysis and tracking of evolving situations. We employed Multimedia Web
Ontology Language (MOWL) to build a context-based application in Complementary Garment
domain and to build a context-aware smart city applications that can transparently adapt to
real-world changes. We propose an ontology evolution scheme to refine and update a prior on-

tology structure and parameters, by utilizing observed data instances. We verified our approach

vil



through an adaptive context-aware Smart Traffic application, by associating sensory observa-
tions to semantically derive and interpret traffic contexts, and to predict traffic situations by
utilizing dynamic reasoning capabilities of the MOWL framework. The ability to disambiguate
and automatically derive context dimensions from sensor observations for various sensor ori-
ented applications operating in a dynamic environment reflects the flexibility of our reasoning
approach. This research establishes the viability of ontology-based reasoning for real-time ap-

plications needing probabilistic responses.
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