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Abstract In recent years, the streaming video applications have led to a huge market. But dynamic
behavior of the IP network’s transmitting bandwidth makes it difficult to provide perceptually good
quality of streaming video. The recent technologies of FGS and SVC video coding are proposed to deal
with these problems by distributing the data in enhancement layers over a wide range of bit rates.
However, data rate of the FGS video coding exhibits significant variability. This variability is
meanwhile faced with the problem of the available network bandwidth variability. Therefore, the
streaming is faced with the problem of trying to accommodate the mismatch caused by both the
available bandwidth variability and the encoded video variability. By using the technologies of
prefetching and buffing, this paper focuses on how many encoded video bits of the FGS video should
be truncated, and how to truncate them when network available bandwidth isn’t enough firstly. Then
a scheme of the bandwidth adaptation video transmitting is developed through minimizing to truncate
the encoded video bits, and the amount of truncated video bits are analyzed, which can achieve the
minimum result theoretically. The scheme can provide a platform of how to compute truncating bit amount for

other analogous algorithms. Finally, experimental results show the scheme is efficient and feasible.
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Table 1 List of Symbols
x1 EXLTEiRA

Symbol Definition
L[] and L[] The 7 th frame size of base layer and enhancement layer
l.[i] The ¢ th truncated frame size of enhancement layer

{[i] and [[{]
L,[i] and L[]

Lil=0,[i1+ L[] and I [{]=10,[i1+1.[i]

The sum of all frame size from frame 1~

L.Ji] The sum of all truncated frame size from frame 1~
L[] or L[] LLil=L,[i]+L.[i] or LLi1=L,[i]+L.[i]

]y A variable list, i€ {1,+*, N}, N is total frame number of a video
s[i] or s[ille Actual send video data or rate in the i th time

S[i] Actual send total video data from time r~it

C) Available network bandwidth in some times

nym Start and end frame number of a video or truncated window

c(t[k]

Send rate of the £ th linear segment ends at the time ¢[ %]
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Fig. 1 A feasible transmission scheme with truncated

bit stream.
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Fig. 3 Prefetching scheme of all layers video transmitted at total 80 KB buffering.
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In recent years, video streaming application has led to a great growth. But dynamic behavior of the Internet’s transmitting

bandwidth makes it difficult to provide perceptually good quality of streaming video. FGS and SVC coding are proposed to deal

with these problems by distributing the data in enhancement layers over a wide range of bit rates. However, encoded video

exhibits significant data rate variability to provide a consistent quality video. This variability is meanwhile faced with the

problem of the available bandwidth variability in network transmission. This paper focuses on the mismatch caused by both the

available bandwidth variability and the FGS video variability. The author considers how many bits stream of the FGS video

should be truncated when network bandwidth isn’t enough, and develops a bandwidth adaptation scheme through minimizing to
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