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Layered Transmission of Multimedia Data and
Control of Packet Order

TAKAAKI KOMURA,* KENJI FUJIKAWAt and KATSUO IKEDAf

Layered transmission of multimedia data and control of packet order are very advantageous
to cope with multiple recipients each of which has different capability of receiving data when
IP packets are multicasted. Each router can distinguish packets to be forwarded those or
not in the case that the network is congested. We propose a method of controlling packet
order to use network resource more effectively, and show that the efficiency is improved. We
also propose algorithms to determine the sending order. We implemented the system and
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evaluated the quality of video when packet order was controlled.

1. 0oo0ao

00000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
00O00O0o0ooon
00000000000000000000000
IPO00DO00O00O0OO0OOOOOOOOOOOOO
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
oooo*® 00000000
0D0000000000000000000000

fo0ooooooooooo
Graduate School of Informatics, Kyoto University

gobobobooooooooooboooooboooboo
gooboobOooo0oooobOoO0ooO000oo0oooD
OOo0O0O0OO0O0oCoOO0OD0O0OOQeSOOOCODODOODO
gooooooooooooobooooooooon
gobooooooooboooooboooooobobo
gbooooboocoooooooboooooooao
gooooooobooooboooobooboooooboo
goooobooooooooobo
2000000000000C00O0C00O00DOCO
goooooboooooooooobo3soobono
gooooboooooobooooooooboDbooo
oo4000000000D0000O00DODODO0O0On
gooooobobooboooooboooooooo
oboboooooooboboooooooooooogs
goooooooboobooooboooooooooboo
oooobooOooobobebObOOOODOOOOOOO
gbooooooovyooooooooooooooo
goboooooooooooobooboooboobooooo
gboooooobooooocoooboooboon

2. JOo0OoOOoObOO0OOooOo0ooOon

oooooooboboboooooooooooo



272 goooooooo

@ HEHZ b
n=2%

ERA A
() mErar

F—sOkh

01 0Dooooo
Fig.1 Unicast.
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Fig.2 Multicast.
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Fig.3 Layered transmission.
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Fig.4 Layerd encoding by frame rate.
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Fig.5 Layerd encoding by quality of pictures.
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01 0000o0Ooooooood
Table 1 Rate of lost packets in each layers.
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0 1 2 3 4
000111222333444 | 0.0% | 33.3% | 33.3% 33.3% 100.0%
012340123401234 | 0.0% 0.0% 0.0% 100.0% | 100.0%
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Fig.6 Order 1.
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Fig.7 Order 2.
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Fig.8 Process of decision of sending order.
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Fig.9 System configuration.
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Fig. 10 Environment of experiment.
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Table 2 Amount of data and number of packets of each

layers.
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Fig.11 Rate of number of forwarded packets by router.
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Fig. 13 Number of frames which can be displayed.
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