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Abstract

The thesis investigate the spatio-temporal feature of video sequences and their impact on the MPEG-1 coded video traffic. Characterisation of the temporal domain has shown that the distribution of shot durations within a video-clip follows a second order gamma function, while the spatial content of the shots can be classified into nine different categories based on the shot’s texture and motion levels.  Based on these characteristics a Content-based model (CBM) is proposed which can be used to model the traffic of MPEG-1 coded video.  Furthermore, it can produce the traffic of long video-clips which contain many homogeneous video shots of diverse characteristics.  Since the process of extracting the homogeneous shots from long video-clips, followed by the process of classifying these shots into nine categories were used extensively in the CBM investigation, the automation of these two processes is considered in this thesis.  A scene cut detection algorithm is developed to be applied directly on the MPEG-1 coded video bit streams, without the need of decoding the bit streams.  Also, an algorithm is developed to classify the MPEG-1 coded shots into nine categories based on their texture and motion levels.  Both algorithms were fast since they rely on the information of the bit rate of I pictures and the statistics of macroblock  coding mode types in P and B pictures of the MPEG-1 compression algorithm.  Finally, an algorithm for the detection of ATM cell-type carrying MPEG-1 coded video is developed.  The algorithm has the feature of not processing the cell payload, while it is an intelligent method since it considers the video content activity level within the coded pictures.
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