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Abstract

Behavior understanding and semantic interpretation
of dynamic visual scenes have attracted a lot of atten-
tion in computer vision research community. Although
the use of surveillance cameras has proliferated, the un-
derstanding of activities still remains complex. While
users are mostly interested in high level and subjec-
tive semantics, only low level visual features can be ex-
tracted in a reliable way. This paper presents a novel
framework for video guided behavior monitoring, built
around the event modeling concept. It enables users to
design their personal models of events combining ele-
mentary concept and low level features using expres-
sive formalisms. The framework enables then detec-
tion of the events within video streams based on low
level features extraction and manual annotations analy-
sis, while taking in consideration uncertainty. Examples
depicting content-based events modeling and detection
from video surveillance are presented to illustrate the
approach.

1. Introduction

Because people have become familiar with digital
cameras, visual information is gaining a lot of im-
portance in their life. New services providing visual
surveillance systems begin to appear in the market. But
although some of them propose basic video analysis like
motion or human presence detection, the main inter-
est for users is to understand and monitor the behav-
ior inside the supervised scene. While most users ex-
press their queries with high-level concepts, only low
level features can be extracted in a reliable way. Recent
projects aiming to fill this semantic gap still focus on
common problems like gestures and standard behavior
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recognition. However, people’s perception of activities
is very subjective [9]. In addition, they are usually ready
to describe rigorously the behavior they monitor to get
an efficient result, especially when it is about security
issue. The best way then to access efficiently to the right
information would be to design human centric behav-
ior monitoring frameworks. These ones should enable
users to specify exactly the activities they want to de-
tect detect in video streams. Such systems, as the one
presented in this paper, will offer further ability to reuse
and combine manual and automatic low level descrip-
tions to detect the requested activities in a hierarchical
way. The paper is organized as follows: First, we make
reference to a few approaches related to ours. Second,
we explain in section 3 the formalism used to model
events based on spatio-temporal composition. Third,
we present our framework designed for events detec-
tion based on monitoring protocols in sections 4 and
5. Finally, we explain in section 6 how we apply our
approach to detect the car theft events in the case of se-
curity surveillance.

2. Related Works

For an efficient video monitoring, every surveillance
system should implement layers corresponding to envi-
ronment modeling, motion detection, object classifica-
tion, tracking, personal identification and then behavior
understanding. But while works on the first five lay-
ers have produced quite reliable results, the research on
the last layer still remains in the preliminary stages. In
recent years, many researchers have focused on the se-
mantic interpretation of behaviors [3]. In [6] a frame-
work for semantic interpretation of vehicle and pedes-
trian behavior is presented. The system produces high
level description of the activities in natural language
by analyzing the trajectories detected by tracking pro-
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Figure 3. Mapping between State concepts and Frame ob-
jects

1 describes a personalized description of the car theft.
The framework uses basic classifiers like car, face, and
human gesture recognizers. Four scenarios of car theft
are described: the scenarios S1={Empty car, Stranger
(not owner nor his wife) inside car, Car departure} and
S2={Occupied car, Empty car, Stranger (not owner nor
his wife) inside car, Car departure} that correspond to
stealing the car while it is empty, and the scenarios
S3={Occupied car, Stranger (not owner nor his wife)
holding a gun, Stranger (the same) inside car, car depar-
ture} and S4={Occupied car, Stranger (not owner nor
his wife) holding a gun, Car departure} that show the
hijacking of a the car. Figure 4 shows an extracted seg-
ment corresponding to the scenario S1 of the car theft
monitoring protocol. The first results are encouraging,
but they strongly dependent on the low level detectors
and learning techniques used during the whole detec-
tion process. The Recall measure (% with R the set
of relevant video segments and A the set of the retrieved
segments) varies proportionally to the tolerance thresh-
old set by the user to decide the number of non relevant
frames during the detection process.
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Figure 4. Detection of an occurrence of car theft

7 Conclusion and Future Work

In this paper, a generic language of semantic repre-
sentation of content based events in video documents is
presented. With its rich expressivity and flexibility, its
main aim is to simplify the user effort in building per-
sonalized detectors for high-level events and concepts
in videos. In particular, it particularly enables hierar-
chical modeling of complex events using elementary
concepts and taking in consideration uncertainty in low
level detections. The produced models are then used
to perform behavior monitoring within video streams.
The present work is being extended in many levels. The
language will be enriched by the integration of speech
recognition and OCR descriptors. Techniques for early
fusion and automated learning of the a priori knowl-
edge should be introduced to improve the detection pro-
cess.
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