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Abstract
Video streaming over the Internet is becoming an important application of multimedia networking. In this regard, variable bit rate (VBR) video due to its stable picture quality is an attractive option. However, the provision of quality of service (QoS) for a VBR stream is a challenging issue. In this work, the particular characteristics of a stored VBR video stream have been exploited to devise an efficient approach to QoS provision which maintains the required quality of service, while maximizing bandwidth utilization. A novel method of creating a “downstairs'” function based on the video characteristics is at the heart of this research. The basis of this approach is the use of a stepwise, monotonically decreasing bandwidth requirement. The design of the scheme is such that reservation refreshes are almost guaranteed. The scheme is tested experimentally using short and long VBR video sequences with comparison with the current approaches. The efficiency of the approach and the various trade-offs among the network utilization, start-up-delay, receiver buffer size, etc. are discussed. The results show that the “downstairs'” solution is more effective than those published previously.

In addition, the performance of applying multiplexing or bit stream switching on the addressed reservation scheme has been investigated. In the existing multiplexing solutions, due to the significant multiple-time-scale bit rate variability of a constant quality video stream, it is hard to achieve both rare packet loss and effective bandwidth allocation at the same time. The potential reason is that the exploited mathematical model for multiplexing admission is almost impossible to be precisely the same as the multiple-time-scale bit rate variability of a true real time video stream. However, “downstairs” transmission curve is easily specified. With “downstairs”, a concise admission can realise efficient multiplexing of real time VBR video streams. Moreover, under such a situation, resource reservation for individual “downstairs” transmission can be saved for a Video Server with a fixed bandwidth channel. With bitstream switching, the rejection risk of the first reservation request for a “downstairs” can be further reduced. It also provides the possibility to implement interactive VCR functions in “downstairs” transmission.

Finally, a study of the popular Resource Reservation Protocol (RSVP) has been presented. Some suggestion is given while some weaknesses of RSVP are analysed and simulated.
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