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Abstract

Video-surveillance systems are becoming more and
more autonomous in the detection and the reporting of
abnormal events. In this context, this paper presents
an approach to detect abnormal situations in crowded
scenes by analyzing the motion aspect instead of track-
ing subjects one by one. The proposed approach es-
timates sudden changes and abnormal motion varia-
tions of a set of points of interest (POI). The number
of tracked POIs is reduced using a mask that corre-
sponds to hot areas of the built motion heat map. The
approach detects events where local motion variation
is important compared to previous events. Optical flow
techniques are used to extract information such as den-
sity, direction and velocity. To demonstrate the interest
of the approach, we present the results on the detection
of collapsing events in real videos of airport escalator
exits.

1. Introduction

Public safety is increasingly a major problem in
public areas such as airports, malls, subway stations,
etc. Processing the recorded videos can be exploited to
present informative data to the security team who needs
to take prompt actions in a critical situation and react
in case of unusual events. In the last years, most of
surveillance systems integrated computer vision algo-
rithms to deal with problems like motion detection and
tracking. However, a few have treated the problems in-
volving crowded scenes due to the problematic com-
plexity.

Recently, the computer vision community has started
taking interest in addressing different research problems
related to the scenarios involving large crowds of peo-
ple. The focus so far has been on the tasks of crowd
detection and tracking of individuals in the crowd.

Our approach is based on motion variation on re-

gions of interests. First, a motion intensity heat map
is computed during a certain period of time. The mo-
tion heat map represents hot and cold areas on the basis
of motion intensities. The hot areas are the zone of the
scene where the motion is high. The cold areas are re-
gions of the scene where the motion intensities are low.
More generally, we consider several levels of motion
intensity. The points of interest are extracted in the se-
lected regions of the scene. Then, these points of inter-
est are tracked using optical flow techniques. Finally,
variations of motions are estimated to discriminate po-
tential abnormal events. The main advantage of the ap-
proach is the fact that it doesn’t require a huge amount
of data to enable supervised/unsupervised learning. It
detects all events where the variations are important.

The structure of this paper will start by presenting
some related works in the next section. Sections 3 and
4 will discuss the different steps to estimate the abnor-
mality of a crowd flow. In section 5, a case of process-
ing algorithm application is presented with an example
of an escalator camera. Finally, section 6 presents the
conclusion and some future extensions of the work.

2. Related Works

There are two categories of related works. The first
category is related to crowd flow analysis, and the sec-
ond category is related to abnormal event detection in
crowd flows. The works of the first category, estimate
crowd density [12, 13, 9, 11]. These methods are based
on textures and motion area ratio and make an inter-
esting static analysis for crowd surveillance, but do not
detect abnormal situations. There are also some op-
tical flow based techniques [4, 6] to detect station-
ary crowds, or tracking techniques by using multiple
cameras[5].

The works in the second category detects abnormal
events in crowd flows. The general approach consists
of modelling normal behaviors, and then estimating the
deviations between the normal behavior model and the
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Figure 4. Measure variation.

6 Conclusion

In this paper, we proposed a method that estimates
the abnormality of a crowd flow. We defined a measure
that is sensitive to crowd density, velocity and direc-
tion. The method doesn’t require prior specific training
processes and it has been applied to detect collapsing
events in airport escalator exits. The results till now are
promising on it’s robustness.

The work is still in progress, it is expected to ex-
tend the estimation of the motion variations with factors
such as acceleration by tracking the POIs over multi-
ple frames. The contextualization of the system is also
important. Introducing context information to optimize
the system configuration allows to use the same under-
lying detection algorithms in different locations and in
an efficient way. The understanding of the system con-
figuration is also important for the security team to as-
sess the current situation.
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