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Abstract

Sports scene is characterized by large amount of global motion due to pan and zoom of camera
motion, and includes many small objects moving independently. Some short period of sports games
is tholling to televiewers, and important to producers. At the same time that kinds of scenes
exhibit exceptionally dynamic motions and it is very difficult to analyze the motions with
conventional algorithms. In this thesis, several algorithms are proposed for global motion analysis
on these dynamic scenes. It is shown that proposed algorithms worked well for motion
compensation and panorama synthesis.

When cascading the inter frame motions, accumulated errors are unavoidable. In order to
minimize these errors, interpolation method of motion vectors is introduced. Affine transform or
perspective projection transform is regarded as a square matrix, which can be factorized into small
amount of motion vectors. To solve factorization problem, we proposed the adaptation of Newton
Raphson method into vector and matrix form, which is also computationally efficient. Combining
multi frame motion estimation and the corresponding interpolation in hierarchical manner,
enhancement algorithm of motion parameters is proposed, which is suitable for motion compensation
and panorama synthesis. The proposed algorithms are suitable for special effect rendering for
broadcast system, video indexing, tracking in complex scenes, and other fields requiring global
motion estimation.

Key words : motion compensation, panorama, motion interpolation, Newton Raphson algorithm



