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Abstract

This thesis proposes an ontology guided framework for annotat-
ing multimedia content. The annotation scheme is based upon
a model of events and facilitates discovery and exploration of
media content in a novel fashion. We examine the problem of
multimedia content analysis to automatically detect the event
related aspects from the large collection of multimedia data scat-
tered over the web. The related conditions that enables an event
to occur can be viewed as the context of an event. The context
gets defined with respect to an event instance where the event
context has its own structure and it involves spatial, temporal
and agent/ entity related aspects. Our annotation framework ag-
gregates contextually relevant documents from the web to assist
users in different kinds of retrieval tasks. In this thesis we have

presented:

1. Formalisation of a new Multimedia Web Ontology Language
(E-MOWL) to handle events with media depictions. The
temporal, spatial and entity aspects that are implicitly linked
to an event are represented through this language to model
temporal and geographical context of events. Apart from
encoding the knowledge of concepts and relations in a spe-
cific domain, the language can be used to formally express
the association between the various concepts and event re-
lated aspects. The formalism of the language enables rea-
soning with the uncertainty associated with the events and
is organized in the form of Bayesian Network (BN). The ob-

served evidences are mapped onto the BN and subsequently



the posterior probabilities are calculated to detect the pres-
ence of a higher-level event. Uncertainty reasoning allows
to exploit the knowledge in the ontology for the purpose of

drawing an inference.

2. The ontology-driven framework to design an unsupervised
concept-driven multimedia tagging scheme that assigns con-
textual and expressive tags to a query video. The most
important aspect of our endeavour is the automatic identi-
fication of context information from multimedia data. The
context information associated with an event ties the audio-
visual data with its temporal, spatial and entity related as-
pects. All these aspects when considered altogether provide
the evidence and contribute towards recognizing an event

from multimedia documents.

We have designed and implemented an ontology-guided multime-
dia tagging application that provides a comprehensive base for
tagging multimedia content on the basis of context information.
The document corpus has been formed automatically by utilizing
the context information so as to assimilate semantically aligned
documents from diverse web sources. This is subsequently used
for identifying the conceptual evolution of event patterns tempo-
rally as well as spatially. To trace the conceptual evolution of
events over time, Temporal Trend Analysis has been utilized. It
makes use of statistical topic modeling and topic-to-concept map-
ping approaches to associate a conceptual tag to topics over time.
To track the emergence of event patterns over space, Geographi-
cal Trend Analysis has been used. For this, geo-spatial knowledge
has been exploited wherein, the geographical named entities are
mapped onto the ontology concepts to identify the evolution of
event patterns spatially. We have demonstrated the efficacy of

our approach by constructing an ontology for the News Domain



and by offering various applications like tagging and trend anal-
ysis for thematic linking of documents dispersed over the web

along with providing the temporal and geographical trends.
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