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An intelligent video security system for the tracking of multiple
moving objects
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Abstract Due to the development and market expansion of image analysis and recognition technology, video
security such as CCTV cameras and digital storage devices, are required for real-time monitoring systems and
intelligent video security systems. This includes the development of more advanced technologies.

A rotatable PTZ camera, in a CCTV camera system, has a zoom function so you can acquire a precise picture.
However it can cause blind spots, and can not monitor two or more moving objects at the same time.

This study concerns, the intelligent tracking of multiple moving objects, CCTV systems, and methods of video
surveillance. An intelligent video surveillance system is proposed. It can accurately shoot broad areas and track
multiple objects at the same time, much more effectively than using one fixed camera for an entire area or
two or more PTZ cameras.
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[Fig. 1] Intelligent Video Security System
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(Table 1) The classification of the object
detection system

Detection method Typical application techniques
Moravec's detector [Moravec 1979]

Harris detector [Harris and Stephens 1988]

Point Scale Invariant Feature Transform [Lowe
2004]

Affine Invariant Point Detector [Mikolajczyk
and Schmid 2002]

Mean-shift [Comaniciu and Meer 1999]
Segmentation | Graph—cut [Shi and Malik 2000]

Active contours [Caselles et al. 1995]

detectors

Mixture of Gaussians [Stauffer and Grimson
2000]

Background | Eigenbackground [Oliver et al. 2000]
Modeling Wall flower [Toyama et al. 1999]
Dynamic texture background [Monnet et al.
2003]
Support Vector Machines [Papageorgiou et al.
Supervised | 1998]
Classifiers | Neural Networks [Rowley et al. 1998]

Adaptive Boosting [Viola et al. 2003]

(Table 2) Classification of tracking system

Tracking system ‘ Typical application techniques

Point Tracking

Kalman filter [Broida and Chellappa 1986]

Statistical

methods JPDAF [Bar-Shalom and Foreman 1988]

PMHT [Streit and Luginbuhl 1994]

Kernel Tracking

Template and | Mean-shift [Comaniciu et al.2003]

density based | k1 T [Shi and Tomasi 1994]

appearance

models Layering [Tao et al. 2002]
Multi-view Eigentracking [Black and Jepson 1998]
appearance

model SVM tracker [Avidan 2001]

Silhouette Tracking

state space models [Isard and Blake 1998]

Contr(?l Variational methods [Bertalmio et al. 2000]
evolution
Heuristic methods [Ronfard 1994]
' Hausdorff [Huttenlocher et al. 1993]
Matching Hough transform [Sato and Aggarwal 2004]
shapes

Histogram [Kang et al. 2004]
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(Table 3) The Applied Technology for
Requirements

Requirements Applied Technology

Sudden changes in

L Point Tracking, Color, Grandient
lighting

Color Information, Spatial information of

Shadow the image

Reflected on the

K Spatial information of the image
glass object

MGE tracker [Salari and Sethi 1990]
GOA tracker [Veenman et al. 2001]

Deterministic
methods

Wave, Monitor
flicker, Branches
shake

Mixture of Gaussians, Virtual Masking
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