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Analysis of Relationship between MPEG Video Quality
and Cell Packing Method

Jang-Hyung Kim®", Yeon-Sung Choi”~~ and Wang-Cheol Song™

ABSTRACT

In ATM-based B-ISDN, the traffic characteristics for the video signal are quite different from
those of the data and/or voice. Serious problems of the quality of picture is brought due to a
little cell loss. The output bits stream of MPEG encoder consists of macroblocks of different
lengths. In this paper, we analyze packing methods of these macroblocks into ATM cell. Two
kinds of packing approach, which are loosely and closely packing, to pack the video signal to
ATM cell are considered. Loosely packing increases traffic in the networks. But it is shown that
while due to cell loss for high speed video service loosely packed cell is robust in quality than

closely one. We prove these theoretical approach and simulation results for real MPEG video.
Key words : ATM, Macroblock, Loosely Packing, Closely Packing
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Table 2 Capacity of Loosely Packed Cells relative to Closely Packed Cells

. C ing Capacit
Mean Macroblock cell fill ?nylng P 1y. Capacity Reduction
. (Relative to close packing)
Size(bytes) Fn R %
6.9 0.925 0.954 46
11.1 0.878 0.906 9.4
16.1 0.823 0.849 15.1
Table 3 Theoretical Analvsis of Macroblocks Lost Per Cell Discard
M N Mean No. of Lost
Sequence Coded Bit Rate ean No. Macroblocks per Cell Close/Loose
. of bytes in a . .
(kbits/s) Close Loose Packing Ratio
Macroblock . .
Packing Packing
A 545 69 804 6.08 1.32
644 8.14 7.11 5.06 1.41
C 1275 16.1 459 2.31 1.99

Table 4 Experimental Results Of Macroblocks Lost Per Cell Discard

Mean No. of Lost
Coded Bit | Macroblocks Requiring Macroblocks per Cell
Sequence Rate More Than One Cell with 0.1% Cell Loss gloi?/['o%set.
(kbits/s) % Close Loose acking Ratio
Packing Packing
545 0.75 862 6.7 1.29
644 092 7.64 550 1.39
C 1275 7.32 496 263 1.89
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