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In distributed multi-media systems, the QoS (quality of service) is restricted due to
various factors such as bandwidth, network jitter, performance of servers/clients, battery
amount and so on. It is important how to achieve QoS which meets user’s requirements
within these restrictions. This thesis provides the following three research topics.

First, in order to guarantee the correctness of QoS adaptation mechanisms, a testing
method for QoS functions in distributed multi-media systems is proposed. In the proposed
test method, a statistical approach where test sequences take samplings of actual frame
rates and/or time lags when an IUT (implementation under test) is executed, and report test
results from ratio of samplings with low quality below a threshold in a normal distribution of
all samplings.

Secondly, a QoS adaptation method for streaming video playback for portable computing
devices where playback quality of each video segment is automatically adjusted from the
remaining battery amount, desirable playback duration and the user’s preference to each
segment, is proposed.

Finally, a new video delivery method called MTcast (Multiple Transcode based video
multicast) is proposed. It achieves efficient simultaneous video delivery to multiple users
with different quality requirements by relying on user nodes to transcode and forward video
to other user nodes. In MTcast, each user specifies a quality requirement for a video based
on the user’s environmental resource limitation. All users can receive video with the
specified quality (or near this quality) along a single delivery tree.

Some experimental results show that our proposed test method works effectively for QoS
functional tests in a typical multimedia playback program, and our QoS adaptation method
improves playback quality of important categories a few times better than flattening the
playback quality. Through simulations, we show that our video delivery method can achieve
much higher user satisfaction degree and robustness against node failure than the layered

multicast method.
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