
�0�   Aguilar-Ponce, Kumar, Tecpanecatl-Xihuitl, Bayoumi, & Radle

Copyright © 2007, Idea Group Inc. Copying or distributing in print or electronic forms without written permission of 
Idea Group Inc. is prohibited.

Chapter.XI

Automated.Object.
Detection.and.Tracking.

for.Intelligent.Visual.
Surveillance.Based.on.

Sensor.Network

Ruth Aguilar-Ponce, University of Louisiana - Lafayette, USA

Ashok Kumar, University of Louisiana - Lafayette, USA

J. Luis Tecpanecatl-Xihuitl, University of Louisiana - Lafayette, USA

Magdy Bayoumi, University of Louisiana - Lafayette, USA

Mark Radle, University of Louisiana - Lafayette, USA

Abstract

The aim of this research was to apply an agent approach to a wireless sensor network in 
order to construct a distributed, automated scene surveillance. A wireless sensor network 
using visual nodes is used as a framework for developing a scene understanding system to 
perform smart surveillance. Current methods of visual surveillance depend on highly trained 
personnel to detect suspicious activity. However, the attention of most individuals degrades 
after 20 minutes of evaluating monitor-screens. Therefore, current surveillance systems are 
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prompt to failure. An automated object detection and tracking was developed in order to 
build a reliable visual surveillance system. Object detection is performed by means of a 
background subtraction technique known as Wronskian change detection. After discovery, 
a multi-agent tracking system tracks and follows the movement of each detected object. The 
proposed system provides a tool to improve the reliability and decrease the cost related to 
the personnel dedicated to inspect the monitor-screens. 

The.Need. for.Automated.Surveillance.Systems

Automated visual surveillance is becoming an increasingly interesting topic for the scientific 
community because of the changing security needs. The need for developing computer systems 
that can provide enough information to take rapid action against security threats is greatly 
felt. Typically, visual surveillance systems consist of several cameras distributed through 
an area connected to monitors in a central operator room, where highly qualified personnel 
are in charge of reviewing and analyzing the video stream of each camera to observe suspi-
cious activities. A high-level sketch of such a system is illustrated in Figure 1a. However, 
with the increasing number of cameras to monitor a huge number of installations of inter-
est, there is simply not enough pairs of eyes to keep track of all information. Moreover, a 
recent study concludes that after 20 minutes of evaluating monitor-screens, the attention of 
most individuals degrades to below acceptable levels (Green, 1999). Another factor to be 
considered is the cost because cameras are cheap and ubiquitous but the personnel required 
to analyze them are highly expensive. Therefore, the video captured by the cameras serves 
more as an archive to refer to after an event has occurred. A current trend in the research is 
to design smart surveillance systems capable of preventing untoward incidents rather than 
investigating after the incidents have occurred. However, there are many challenges to be 
overcome before a reliable automated surveillance system is realized (Dick, 2003). These 
technical challenges include system design and configuration, architecture design, object 
identification, tracking and analysis, restrictions on network bandwidth, physical placement 
of cameras, installation cost, privacy concerns, reliable object detection, and trustworthy 
identification of individual.
There are several events that a smart surveillance system has to detect in real-time such 
as motion, abandoned object alert, object removal, and observation of any other abnormal 
activity or behavior. Motion detection alerts when objects are moving in the specified zone. 
Also, the system must identify the characteristics of the motion such as velocity, acceleration, 
and direction of movement. Another event of interest is an abandoned object that constitutes 
a potential threat such as bombs. It is also of interest to investigate when an object has been 
removed from the area under surveillance such as expensive equipment being stolen. The 
system must be capable of alerting against behavior that deviates from the norm such as a 
vehicle going over or under the speed limits in a parking lot.
Two core issues for automated surveillance are object detection and tracking. Surveillance 
cameras provide video stream that suffer from low resolution and low frame rate. Moreover, 
the quality of the video depends on the lighting conditions. Also, suspicious activity must be 
detected at the time of occurrence, therefore, object detection must be performed in real-time. 



 

 

21 more pages are available in the full version of this document,

which may be purchased using the "Add to Cart" button on the

publisher's webpage: www.igi-global.com/chapter/automated-

object-detection-tracking-intelligent/5307

Related Content

Exploring the Facets of Chatbots and Automation in Tourism With Special

Reference to ChatGPT
Shruti Joseand Priyakrushna Mohanty (2024). AI Innovations in Service and Tourism

Marketing (pp. 411-428).

www.irma-international.org/chapter/exploring-the-facets-of-chatbots-and-automation-in-tourism-with-

special-reference-to-chatgpt/352841

Self-Organization and Semiosis in Jazz Improvisation
Ashley Walton, Michael J. Richardsonand Anthony Chemero (2014). International

Journal of Signs and Semiotic Systems (pp. 12-25).

www.irma-international.org/article/self-organization-and-semiosis-in-jazz-improvisation/127092

Mining E-Mail Messages: Uncovering Interaction Patterns and Processes using

E-Mail Logs
Wil M.P. van der Aalstand Andriy Nikolov (2008). International Journal of Intelligent

Information Technologies (pp. 27-45).

www.irma-international.org/article/mining-mail-messages/2437

WSN, APSim, and Communication Model-Based Irrigation Optimization for

Horticulture Crops in Real Time
 Balakrishna K. (2021). Artificial Intelligence and IoT-Based Technologies for Sustainable

Farming and Smart Agriculture (pp. 243-254).

www.irma-international.org/chapter/wsn-apsim-and-communication-model-based-irrigation-

optimization-for-horticulture-crops-in-real-time/268039

Providing an Attractive Environment for People to Engage in Health Activities:

Serving with Landscape
Hung-Pin Hsu (2016). International Journal of Conceptual Structures and Smart

Applications (pp. 38-54).

www.irma-international.org/article/providing-an-attractive-environment-for-people-to-engage-in-

health-activities/176586

http://www.igi-global.com/chapter/automated-object-detection-tracking-intelligent/5307
http://www.igi-global.com/chapter/automated-object-detection-tracking-intelligent/5307
http://www.irma-international.org/chapter/exploring-the-facets-of-chatbots-and-automation-in-tourism-with-special-reference-to-chatgpt/352841
http://www.irma-international.org/chapter/exploring-the-facets-of-chatbots-and-automation-in-tourism-with-special-reference-to-chatgpt/352841
http://www.irma-international.org/article/self-organization-and-semiosis-in-jazz-improvisation/127092
http://www.irma-international.org/article/mining-mail-messages/2437
http://www.irma-international.org/chapter/wsn-apsim-and-communication-model-based-irrigation-optimization-for-horticulture-crops-in-real-time/268039
http://www.irma-international.org/chapter/wsn-apsim-and-communication-model-based-irrigation-optimization-for-horticulture-crops-in-real-time/268039
http://www.irma-international.org/article/providing-an-attractive-environment-for-people-to-engage-in-health-activities/176586
http://www.irma-international.org/article/providing-an-attractive-environment-for-people-to-engage-in-health-activities/176586

