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Abstract

In transmission of bursty traffic such as video and data, a fixed-capacity network may have some unused bandwidth. By exploiting the intelligence of the network, this extra bandwidth with variable capacity can be utilised for other lower priority services. To do so, the network relies on a mechanism to periodically update the amount of available channel bandwidth and informs the sources of the allowable transmission rates. One standard that employs this concept is the Available Bit Rate (ABR) scheme in ATM networks which has been developed initially for delay-tolerant services such as data. In this thesis, we demonstrate how with the help of a video transcoder, delay-sensitive services such as video may be transmitted over ABR networks. For ABR video services to be practical, the picture quality of the ABR video must be acceptable. The transcoder used in this context further compresses the video bit stream according to the rates dictated by the network with minimum degradation of the picture quality. We have also optimised the video quality by combining the classical Minimum Cell Rate (MCR) with the Subjectively Acceptable Minimum Quality (SAMQ). The performance of two different coding formats for ABR sources, namely the Constant Bit Rate (CBR) and Variable Bit Rate (VBR) video input to the transcoder are compared. Techniques for further reduction of congestion at the multiplexing switches are also presented. We also investigate the impact of the forward and backward link delays on the ABR scheme with the video transcoder. Finally, a novel rate allocation algorithm is devised to distribute the available bandwidth among the ABR video sources sharing the same channel. It is shown that by allocating the leftover bandwidth to the sources based on the picture complexity, one can optimise the utilisation of network resources and produce fair picture quality for all the contending sources.
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