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Abstract

Human motion capture is a hot research in the field of Computer Vision. This
research has various application prospects in intelligent video surveillance, video
analysis, animation, computer games, medical diagnostics, human-computer
interaction, and so on. It includes two main components: human calibration and
tracking, and human action recognition and understanding. Among them, the
human calibration and tracking is the basis of recognition of human movement,
and also plays a key role in the human motion capture. Therefore, based on
virtual clothing fitting system, this paper has the important theoretical value and
practical significance, through studying human skeletonization and main joints
location.

Skeleton is an effective means to describe the shape and topology of an object. It
is used to describe the human body widely. There is a good effect on human
skeleton for skeleton algorithm based on distance transform, but it cannot
guarantee the connectivity. This paper finds the gradient of distance transform
image to highlight the potential skeleton points, using the nature of image
gradient; looks for the critical points taking advantage of distance value and
gradient; connects all the critical points though introducing shortest path based
gradient; forms the curve skeleton of object; solves the skeleton connectivity
problem. In addition, this paper also proposes a optimized method based on
gradient. It combines the gradient images of and four directions and forms a
new gradient image including all the potential skeleton points. This method
presents a threshold to eliminate most of non-skeleton points; extracts “rough”
skeleton line in the method of contour; uses topology thinning to get the “small”
skeleton line; and builds the adjacency matrix of the shortest path algorithm using
“small” skeleton line finally. It reduces the running time greatly.

In order to meet the requirements of marker-less motion capture, this paper



divides human curve skeleton into the limbs and spine skeleton five branches,
through finding the path between the edge points and torso using human body
characteristics; extracts the main key joints from each skeleton branches using a
priori knowledge of the human body model; connects the joints of each skeleton
branch to form the rigid body skeleton. Experiments show that the joints location
fits the real body’s joints location basically. And it also can meet the needs of

modeling and tracking human body for virtual clothing fitting.
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