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Abstract

With the rapid convergence of the computer, communication and entertainment industries, the trend for growing heterogeneity in the future digital image and video coding applications is likely to continue. The goals set for this research are efficient compression, high scalability and error resilience for image/video transmission over unreliable heterogeneous networks. The wavelet based set partitioning in hierarchical tree (SPIHT) algorithm is used as a base for this work. The behaviour of the SPIHT algorithm is analysed, highlighting its drawbacks for low bit rate applications. An efficient variant of the SPIHT algorithm, Virtual SPIHT (VSPIHT) is developed which combines many of the clustered zerotrees into fewer and longer zerotrees to improve coding efficiency.

The SPIHT and VSPIHT algorithms are extended for colour image and video coding. A hybrid video coding system similar to H.263 is designed in which the DCT is replaced by the wavelet transform and the processes of quantisation and encoding are performed by Colour SPIHT  (CSPIHT) or Colour VSPIHT  (CVSPIHT). Drift-compensated continuous quality (or precision) scalability and multi-layered spatial scalability are incorporated. The VSPIHT-based video coder shows significantly improved performance over the SPIHT video coder without arithmetic coding, but they have almost similar performance when arithmetic coding is used. Two tree-selective approaches are developed to let the encoder decide in advance whether a tree is to be coded or not. These are based on the average tree energy or initial threshold of the tree.

The error vulnerability of SPIHT and VSPIHT image coders is studied, based on which a bit-partitioning strategy suitable for unequal error protected channel coding for transmission over unreliable channels is suggested. A robust SPIHT algorithm is also suggested, in which bit-streams are re-organised in such a way that the channel errors can be detected in the decoder by exploiting inherent redundancies in the decoded image. Rate-distortion optimised packetisation is suggested to localise the effect of errors without sacrificing coding efficiency. Finally, an iterative error detection and correction scheme for H.263 coded video transmission over wireless networks is suggested.
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