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	PHD THESIS SUMMARY


TITLE: VIDEO ENCODING FOR PACKET NETWORKS

Asynchronous Transfer Mode (ATM) networks would become the basis of the future broadband telecommunications mainly because they offer an integrated architecture, which supports both contemporary and future service requirements. Emerge of ATM networks will allow real time variable bit-rate connections supporting multimedia applications. The variable bit-rate transmission offers efficient utilisation of the network resources through statistical multiplexing but introduces new problems to real time services. For video signals the most important issue is the inevitable excessive delays caused by network congestion, which may lead to cell loss.

To overcome the problem of cell loss layered compression techniques have to be used. In the course of this thesis several layered techniques have been developed based on CCITT standard coders. They divide the video information into two parts either in the pixel (time) or transform (frequency) domain and assign different priority levels to each one. Then in case of network congestion only the lower priority data are discarded while the high priority ones are transmitted with no loss. Software simulations were used to evaluate the coding performance and resilience to cell loss of the proposed coding schemes. it was found that inter-frame coding of the low priority information reduces the overall bit-rate but a protection scheme (e.g. leaky prediction) must be employed for consistent picture quality.

Various interpolation techniques were also tested for their suitability to improve the reconstructed picture quality after cell loss. It was shown that motion compensated interpolation gives considerably better results than traditional interpolation but requires guarantied delivery of the motion parameters and accurate motion estimation. In an attempt to overcome the limitations of conventional motion estimation methods two new algorithms were developed. The first one adaptive changes the shape and size of the search area depending on the texture analysis of the frame difference signal. The second method uses non-linear geometric transformations to approximate the complex motion and deformations of the moving objects.

For an accurate appreciation of the video quality degradation due to cell loss a series of subjective tests have been performed. New ideas have been introduced for the methodology and practical use of the subjective assessments and the influence of several factors, which affect the viewer’s opinion, have been studied in depth.
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