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Abstract

Due to the fast growth in multimedia applications including transmitting video over a limited bandwidth capacity and error-prone networks (such as the Internet and wireless networks), a high degree of flexibility from video compression systems has become necessary. Scalable video coding is a popular technology for providing an efficient representation of video and a robust method of transmitting video over a heterogeneous environment. However, although several scalable coding algorithms have been proposed in the literature and the international standards over the past decade, these schemes can accommodate relatively limited decoding flexibility at the significant cost of the loss in coding efficiency. The aim of this thesis is to address two issues related to scalable video. These are how to reduce the bit rate overhead associated with the existing scalable schemes, especially video coding standards, and to develop a highly scalable coding system. 

A new-layered video coding scheme, called open-loop MC-DCT pyramid video coding, is proposed to support SNR/spatial scalability with lower scalability overhead than the H.263+ video coding standard. This layered coding scheme is based on DCT pyramid decomposition technique which is extended in a hybrid video coding structure. An optimum bit allocation technique is proposed and incorporated into the encoder in order to provide an analytical solution to distributing a bit rate among the layers. Although the MC-DCT pyramid video coding system shows significantly improved performance over the H.263+ spatial scalability, a high percentage of the total bit rate is assigned to the base layer. Moreover, a motion estimation prediction scheme, called PMVR, and an adaptive motion vector refinement technique are proposed in order to reduce the computational time produced for performing motion estimation with each added scalable layer of scalable video coding standards. 

The aim of the second issue considered in this thesis is to develop a highly scalable system able to reduce the scalable bit rate overhead and to reduce the bit rate allocated to the base layer. Therefore, a new spatio-temporal scalability video coding system based on motion compensated (MC) 3-D DCT subband coding is proposed. This scalable video coding system is able to provide a variety of scalable functionalities (such as different resolution and frame rate levels) and reduce the bit rate assigned to the base layer (about 9-12% of the total bit rate). As shown in our experiments, such a high coding scalability in the proposed coding system is achieved without a significant loss in compression as compared to that in the scalable coding system. 
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