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Abstract

Today’s video-surveillance software are often based upon
monolitic software running on PCs or embedded sys-
tems also called intelligent sensors; but, no real inter-
actions exists between elements of a network dedicated
to a video-surveillance scenario. The new framework,
named "Clovis" (which stands for ‘Composant LOgiciel
pour la VIdeo-Surveillance’ - Software Component for
Video-Surveillance) proposes, for the video-analysis world,
a new approach to develop and deploy modular software for
and in those sensors on scalable network. Through three
sample applications, we present in this article, how the un-
derlined framework can be used to easily develop software
on a stand-alone manner or using distributed computing to
enhance video-analysis.

1 Introduction

The rapidly growing computational power and communica-
tion capabilities of new surveillance sensors on the market,
open the way to brand new applications of visual surveil-
lance. The former classical centralized architecture be-
comes obsolete since the analysis of a scene can be per-
formed in those sensors. Authors of [7] review required
needs and skills by these kind of sensors. In this article, we
present the "CLOVIS" framework which is a generic plat-
form that allows rapid development of surveillance applica-
tions on a stand-alone manner or in a distributed environ-
ment through a people counting and a pedestrian detection
stand-alone applications and a multi-cameras tracking with
no overlapping application. In Section 2, we present frame-
work architecture choices and demonstrate how it can cope
with application of very different behaviours. The first ap-
plication sample is described in Section 3 through the peo-
ple counting application and Section 4 describes the second
stand-alone application. Section 5 presents an application
of tracking of people within a network of sensors. We end
this article with some concluding remarks and future devel-
opments.

2 The architecture

In this section, we present the work achieved toward the
design of CLOVIS’s framework architecture for hosting
video-surveillance software. During its design, we kept in
mind that third party surveillance algorithms can be eas-
ily integrateted as modules by using the framework APIs.
In other words, some services, such as network capabili-
ties, must be available for the application developer to allow
construction of various kinds of solutions. Figure 1 shows a
typical network of sensors that must be realisable with the
CLOVIS platform. Thus the whole system proposes a way
to assemble a lot of processing modules in a runtime envi-
ronment capable of networking interactions.

Figure 1: Wide area surveillance issue

2.1 Software issue

CLOVIS provides an Interface pattern oriented glue library
which provides services for a third party integrator. Used
as it, an application developer can use available vision al-
gorithms to create a solution, and if their features are not
efficient, he can provides his own solution by providing his
own implementation for a given Interface such as process-
ing call, image conversion and so once. Internally, as other
development frameworks, CLOVIS also provides event ori-
ented mechanisms that allow catching messages coming
from other modules in the same process. When messages
is received from another process, events are transparently
handled by the communication layer of the framework, as
classical third-party architecture.

Once all required modules of surveillance application are



selected and implemented, a binary library (compiled ap-
plication) is produced and deployed on an intelligent sen-
sor running a plugin host system which is able to dynam-
ically load (or unload) a surveillance application as shown
in 2. Moreover the host system is able to send to this library
grabbed frames and network events (which are handled in
the surveillance library through the framework APIs).

-

o

e

Apnfivaions hasy

Figure 2: Insight view of the embedded application part

The actual implementation of APIs already provides a
comfortable list of image processing functions such as fast
background subtraction module based on [18] widely used
for tracking purposes.

2.2 Network communications issue

A key issue in the network is the possible amount of
exchanged data between network’s entities. Since video
streaming is a well known problem in this kind of applica-
tion, we prefer to focus on analysis information exchanged
between sensors across the network. Video analysis pro-
duces a lot of extracted and interpreted data from the im-
age and often formatted in plain text, called meta-language,
such as the nature, the location, the size, ... As today’s rep-
resentation of meta-language is the eXtensible Markup Lan-
guage (XML), we have chosen this formalism to represent
descriptions of objects extracted from the scene analysis as
shown in 3. Commonly used in IT world for marshalling
(serialization of binary object for transportation), we can
easily couple our descriptions with a dedicated transport
protocol to exchange information between sensors.

The CLOVIS framework is constructed to allow the mar-
shalling of events containing analysis descriptions and send
these to other sensors in the network using a Remote Proce-
dure Call (RPC) like system. As transport protocol, since a
HTTP server is often available on sensors, we have chosen
Simple Object Access Protocol (SOAP), the protocol part
of the Web-Service third party architecture which is often
used in distributed computing. Thus, to use this feature, the
application developer can embed his analysis description in
a CLOVIS event (he can also embed a binary description
since base64 encoding is also supported) and "stream" data

<object>
<name>object 1</name>
<velocity>
<vector>
<c>3.0</c>
<c>45.57521</c>
</vector>
</velocity>
</object>

Figure 3: XML description of objects

to other sensors such as he sent data to other modules in the
same executable. The gSOAP implementation is used due
to his highest performance as explained in [10].

Another issue of network implementation is the way to
know the topology of the network, in other words, how
the runtime environment embedded in the sensor can know
where it must send messages to other sensors. Of course,
many systems exist to discover the network’s topology, but
to handle correctly events between detections we also need
more information like geographical location of the sensor
and so on (see 4). In our development we are based on
a augmented topology server which has a well-known ad-
dress. Once a newly active sensor registers itself to the
server, it informs adjacent sensors that they can be triggered
by this new sensor, for instance when a tracked object left
its point of view to enter in the area of another sensor.
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Figure 4: The topology server

In the registering procedure, a scheme is sent to the regis-
tered module and defines which kind of information can be
sent through the network to another registered module. By
this mechanism we can avoid overload of the network with
unwanted information and increase the overall performance
of the system.

Another important issue pointed out by [7] concerns the
security (identity, encryption...) of the transmitted informa-
tion. Since our architecture is based upon 3rd-Party archi-
tectures such as Web-Service, we can take benefit from de-
velopments of these technologies. Indeed, since SOAP is
over HTTP, the usage of SSL for instance is very easy and
in the same manner, all other web-oriented security tech-
nologies can be easily used.



3 Counting people

The goal of the counting method is to count people crossing
a region, maintaining two counters, one for each direction,
positive and negative. The positive direction is provided as
an input parameter, as are a number of detection lines. Other
parameters of the methods are the expected mean size of
people along detection lines, a sensibility threshold, as well
as other timing and luminance thresholds.

that are specific to the walking persons into the 8x8 window;
the factor thus depends on people size in the original image.
Mean candidate speed is evaluated by taking the mean of
the speeds provided by the block-matching algorithm in the
blob region.

Finally, tracking is performed in step 6, where candidates
from successive frames are matched against each other.
This permits to differentiate between distinct people. This
is accomplished by comparing the candidates of the current
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