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3D motion tracking and action recognition
for man-machine communication

Human activity recognition is an important and challenging topic of computer vision and pattern recognition research.
The goal of the activity recognition is an automated analysis (or interpretation) of ongoing events and their context from
sequence of images. Its applications include surveillance systems, and a variety of systems that concern interactions
between persons and electronic devices such as human-computer interfaces. The development of a fully automated human
activity recognition system, capable of classifying person’s activities with low error, is a challenging task due to problems,
such as background clutter, occlusions, changes in viewpoint, scale, and lighting and appearance. Modeling 3D data is
a new trend in activity recognition. As the human body consists of limbs connected by joints, one can model these parts
using stronger features, which are obtained from multiple cameras or depth cameras, and then create a 3D representation of
the human body, which is more informative in comparison to analysis of 2D activities in the image plane.

This talk will be focused on presentation of the basic ideas, as well as recent achievements, in the domain of 3D data
analysis and recognition. We will present a systematic overview of different action recognition techniques with special
stress on methods relying on 3D motion analysis and data representation, as well as pattern recognition using single
depth sensor, multiple cameras and body-worn accelerometers. A brief overview of other related research activities in the
presenter’s laboratory is also provided. Last but not least, practical aspects, as well as implementation issues, related to 3D
data processing in real-time will be presented.
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