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Tracking Groups of People

Stephen J. McKenna
Department of Applied Computing, University of Dundee, Dundee DD1 4HN, Scotland

and

Sumer Jabri, Zoran Duric, Harry Wechsler
Department of Computer Science, George Mason University, Fairfax, VA 22030-4444

and

Azriel Rosenfeld
Center for Automation Research, University of Maryland, College Park, MD 20742-3275

A computer vision system for tracking multiple people in relatively unconstrained
environments is described. Tracking is performed at three levels of abstraction:
regions, people and groups. A novel, adaptive background subtraction method that
combines color and gradient information is used to cope with shadows and unreliable
color cues. People are tracked through mutual occlusions as they form groups and
separate from one another. Strong use is made of color information to disambiguate
occlusions and to provide qualitative estimates of depth ordering and position during
occlusion. Simple interactions with objects can also be detected. The system is
tested using both indoor and outdoor sequences. It is robust and should provide
a useful mechanism for bootstrapping and reinitialization of tracking using more
specific but less robust human models.
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1. INTRODUCTION

Visual surveillance and monitoring of human activity requires people to be tracked as
they move through a scene. Such a tracking system can be used to learn models of activity
from extended observations. These activity models can then be used to detect unusual or
important events [9, 16] and to constrain tracking. Interactions with objects that are often
of interest include picking up or putting down an object, or handing an object to another
person. Tracking people in relatively unconstrained, cluttered environments as they form
groups, interact and part from one another requires robust methods that cope with the varied



motions of the humans, occlusions and changes in illumination. The significant (sometimes
complete) occlusions that occur when people move in groups or interact with other people
cause considerable difficulty for many tracking schemes. However, a system capable
of understanding the activities of interacting people needs to cope with such situations
routinely. Figure 1 shows an example scenario.
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