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Abstract
Semantic contents are nothing but the object, event and concept instances that is present in the video. The problem is
that the semantic contents cannot be easily extracted. The key issue in extracting the semantic content is its
representation. In order to expand the modelling capabilities additional rules can be used. By using the rule-based
model the spatial relation computation cost can be lowered and the usage of additional rules is also possible. The
goal of this paper is to allow the users to retrieve some useful information from large amount of data in a
semantically meaningful manner.
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1. Introduction
To model and extract the video content became a must because of the increase in the available amount of video. The
video content consists of three levels. The first level consists of raw video data, the second level consists of lowlevel features and the third level consists of the semantic content. The semantic content extraction seems to be very
difficult because video is an arrangement of frames in a order and there is no direct relation with the semantic
content. The manual extraction process will be more time consuming and tedious. The querying capabilities will be
limited in-case of the manual extraction process.
The Video Database System [1] has both the semantic query facilities and spatio-temporal facilities. The
rule-based model is a popular technique that is used to handle the complex situation such as the representation
problem. A rule-based system that makes use of knowledge-base is used in order to provide full support for spatiotemporal and similarity-based object-trajectory queries. Here the video clips are segmented into frames of shots with
respect to the spatial relationship that is existing between the objects in the video frames. This rule-based approach
to model spatial-temporal relation removes the need for computation of relation during the period of query
processing which reduces the response time of the queries. Here the handling of semantic part is done by the objectrelational database. The number of facts that need to be stored can be reduced by the usage of set of rules in the
knowledge-base.
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2. Methodology
The rule-based model is nothing but a modelling approach in which a set of rules will implies a model. By using
those rules set a model can be formed. Video Semantic Content Model (VISCOM) is a metaontology that provides a
independent rule construction standard. In order to speed up the extraction process and to handle some special
situation there is a possibility to give additional rule definitions.

3. Video Content-Based Retrieval
Video content-based retrieval [2] provides modelling and querying capabilities. The video model consists of featurebased model and annotation-based model. Content-based retrieval of data does not work with some database
indexing techniques that are based on B trees or hash-based model. The challenge is the need of appropriate query
language that exceeds the power of traditional text-based query languages. The distinction between the structure and
content of video can be made possible via the video modelling. The tool for managing the large volumes of video
data starts with the construction of video structure. The modelling can be done either by feature-based modelling or
semantic modelling. The main technique that is used to speed up the annotation process is visualisation. The
drawback that is oriented with this approach is that a new model is needed to integrate the two techniques.

4. Layered Video Data Model
A Layered Video Data Model [3] provides a framework for mapping features to concepts. It provides flexibility in
using different video processing techniques. In order for mapping low-level features to high-level concepts a new
video data model which supports the integrated use of two different approaches. There are two main classes for
categorization of video retrieval approaches. The first class is based on visual features such as shapes, texture,
colour distribution which represent the low-level visual content. The second class contains annotation-based
approaches which use keyword annotation to represent the high-level concepts. The major limitation that is oriented
with these approaches are the process of searching is based only on the predefined attribute information and the
manual annotation process is very tedious and time consuming process. The rule-based approach that is used here
supports spatio-temporal formalization of high-level concepts.

5. VSAM Model
The VSAM model [4] deals with the observation of moving vehicles and humans. The event detection and analysis
is based on the detection of moving objects and by estimating their speed. The difficulty with the motion detection is
that in some case both the observer and few elements of the scene may be moving. The detection of regions that are
moving is based on the current frame and the previous frame. To achieve robustness the behaviour inference is done
on a buffered set of frames. By using the buffered set of frames a graphical representation of the moving objects is
made. The limitation present here is stability
.

6. Activity Recognition Method
An Activity Recognition method [5] is composed of action threads and in which each thread is executed by a single
actor. Multi-agent event is also possible which supports several action threads. The type of objects that are moving
and their spatio-temporal interaction are analyzed and several challenges have to be addressed. In real video data the
motion detection are often unstable due to the poor quality of video, shadows that are present and so on. Only based
on the view point the interpretation of low-level features can be done. The execution of the same activity can be
done by different actors that lead to the variety of temporal durations. The problem of redundancy may occur and
also same motion pattern will be caused by other activities.

7. Video Event Graph
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To learn the event structure from training videos, video event graph [6] is used. The video event graph consists of
temporally correlated sub-events that automatically encode the event correlation graph. The event correlation graph
specifies the number of occurrence of conditionally dependent sub-events. The interaction between the complex
networks of agents is known as events. The visual representation of these events can be done by hierarchy of events
and sub-events. The instance that is present in the event is the composition of directly measurable low-level action
that will have a temporal order. The limitation that is present with these approaches is the ability to model some
events that are complex and it contain multiple agents performing multiple actions simultaneously. The complex
interactions can be made in the form of domain events, without knowing about the agents that are involved in the
interaction and the length of the video is also not considered. The temporal structure of events can be represented as
a Direct Acyclic Graph (DAG). The detection of events in a multi agent working environment is a bit harder when
compared to single agent environment.

8. Video Database Management System
BilVideo that is the video database management system [7] provides support for queries on spatio-temporal, lowlevel features and semantic on the video data. BilVideo is domain independent and it can be used to support any
kind of application video data. In order to handle the spatio-temporal queries a knowledge-base is used that consists
of a fact-base and comprehensive set of rules. On the other hand, the queries in the semantic and low-level features
are handled by an object-relational database. The knowledge-base consists of set of rules which reduces the number
of facts that represent the relation which is to be stored for spatio-temporal querying of video data. Video clips are
segmented into shots when the present set of relation between video objects changes. The BilVideo supports a finer
granularity for query processing which is not dependent on the semantic segmentation the video clips. BilVideo is
application independent because it supports any kind of application with spatio-temporal and semantic query
requirements on video data. A visual query is formed in the BilVideo by using the collection of objects with certain
conditions such as annotations and events. The feature database consists of semantic properties of videos that is used
for category-based queries. These features are formed by video-annotator. The knowledge-base is used to handle
spatio-temporal queries and the fact-based is done by fact-extractor.

9. Conclusion
The purpose of this survey is to compare the various rule-based methodologies that has been used. Additional rules
can be added in the case of rule-based modelling which gives a credit to this approach. There are number of irregular
situations that are not possible for representation which are defined in the ontology. The VISCOM is enriched with
the additional rule definitions. The main usage of rule-based modelling is the ability to handle the complex
situations
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