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A Video Delivery Method for Users with Different Quality
Requirements in P2P Networks
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In this paper, we propose a new video delivery method called MTcast (Multiple Transcode

based video multicast) which 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 P2P networks. In MTcast, each user specifies a quality requirement
for a video consisting of bitrate, picture size and frame rate based on the user’s environmen-
tal resource limitations. All users can receive video with the specified quality (or near this
quality) along a single delivery tree. The main characteristics of MTcast are in its scala-
bility, high user satisfaction degree in received video quality, short startup latency and high
robustness against node failure. Through simulations and experiments with our prototype
implementation on PlanetLab, we have confirmed that MTcast can achieve practically high
scalability and robustness, short startup latency and much higher user satisfaction than the

layered multicast method.
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Fig.3 Recovery from node failure.

ooooooooooobooooooooooOoOobooOooooooo 573

oooooooo
4. O g

MTcast 000000000000 D400000(%)
00000000000 00Uo@G)00DoDoooo
00000000oo0ooooOoooOi)ooooon
O00(@Gv) WANDODOOODOOOOOOooooooo
gboobobooobooboobooboboobooo
goono

4.1 O0O00O0ODOOOOODOObOO

gob0oooobooobobooobobobobooo
go0booobooobobooobooobooobooo
00000000 o00obOo0obOOobOOoboobooo
00000000 kOooDoOoooooooooog
00o0000obO0o0obooDoOobOoobooobooo
doddddoooooooooooboboboooooa
0O pPCOOOO PCOPDAOODOOODOOODOO
goboobooobobobobooboobobooo
gboobbooobobobobobobooboboboo
0000oooooooooofpsO0d0ngnooOn
O000oooofpsDO000OO0OO0ODOODODOOO
godboobooooooooboobooooo 1o
0300000000000 0bObOoooOooooDoo
0000000 mpeg2dec—0.4.000 0000000
O ffmpeg0.4.9—prel 0000000000000
dodooooooobo1000000ooooogno
00dooooo0n PCOCPU: Pentium4 2.4 GHzTI
000 PCOCPU: Celeron 1 GHzO PDAO SHARP
Zaurus SL-C7000 CPU: XScale PXA250 400 MHz0O
000o0ooooooooooooooooog 24fps
00000 1000000000 pCOOOO PCOO
go0oboooooboooboooboo1oboooo
000dddddoooooooooooooooPDA
0oobOo0o0ooooOoooooooooo

4.2 000000000 OOOOOOOd

goodoooooooooooooboboooood
dooddoooooooooooooooooono
goboobooobobobobooboobobooo

01 00oo0ooooooooooooooo
Table 1 Maximum processing speed while playing back a video.

device original video transcoded video transcoding degree
picture size | bit rate (kbps) | picture size | bit rate (kbps) 1 2 3
Desktop PC 640 x 480 3,000 480 x 360 2,000 35.66 | 20.03 | 14.84
Desktop PC 480 x 360 2,000 352 x 288 1,500 61.60 | 36.40 | 25.89
Laptop PC 352 x 288 1,500 320 x 240 1,000 49.90 | 30.65 | 21.84
PDA 320 x 240 1,000 208 x 176 384 10.12 6.04 4.33
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Table 2 Size and computation time of a transcode tree.

number of nodes computation time | size of tree
(sec) (byte)

1,000 0.016 3K

10,000 0.140 30K

100,000 1.497 300K
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Table 3 Available bandwidth setting in the experiment.

100k to 500k 2M to 5M 10M to 20 M
casel 33% 33% 33%
case2 5% 33% 62%
case3 45% 10% 45%
cased 62% 33% 5%

case4 ——-

Average satisfaction

0 1 60 2;0 31;0 4&0 550 6;0 7(;0 Béﬂ 91;0 1000
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04 0O0O0OO0OOOOODOOOOOODOOOOO
Fig.4 Average user satisfaction depending on available
bandwidth distribution.
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Fig.5 Average user satisfaction on layered multicast
method.

000000000000 000000000000
000000000000 0000000 3)00 ™
00000100 1,0000000000 100 100
000000000000000000000000
050000

040 casel 00 500000000000 2000
0D000000000D0000000000000
0000000 10000000000000000
000000000000 3)000000ooon
000000000 D00000000000 1000
0oo0O00000O00O00m

4.5 PlanetLabO0O0O00O00OO

000 WANODODODOODOOODODOOODOO
000000000000 00000D0000000
000000000000 00 WANODODOOOD
00 PlanctLab'? 00000O00000O00O0ODO
0D000D0000000000000000000
00D0000000000000000000000
00o000O000Ooooon

ooooon
JawadDDDDODO0OOOO0OOODODODOOOOO
0000000000000 0D0D0D000000D
0000000000000 D00D0D0O00000D
0000000000000 00000000000
0000000000000 D00000000000
0000000000000 00000000000
000000000000000000000000
0000000000000000000000000
00000000000 0000000000000
0000000000 0000D00000 1000
000000000000000000000000
00000000 000000 Java RMIO Remote
Method Invocation0 00 000000000000



576 ooooooooo

gooooboooooooooooboooooooo
OOHashtable 00 O0O0OO0O0O0O0O0DOOOO0OOO
IDO0OOO0O0O0oOobOOoooOooo0obooooon

goooooooooboooobobobooboboooooo

gooooooboboOooooooboooooboooon
gooobooooooooboooooooboboDbo
goooooooooooooboooooooboobo
goooboooooooobooobooboooooo
ooooo RrRMIOOOOOO0OO0O0O0O0O0O0O0O0O0O
gooobobooooooooooocoooooooo
gooooooooooooooooooooooo
ooo

00000 PlanetLabO0OOOOO0O0OOOOO
0000000000000 000000 PlanetLab
gooooboooooooooobobooboooooo
goooboooooooooooobooboobo
gooooooooooooooboobooooooo
gooobobooooooooooooooooooo
goooboboobooooooooobooooooooo
gooobbooooooooooobooooooooo
goooboooooooobooobooooooooo
goooobooooooooooobooooooooo
gooooooooooooobooooooooon
gooobobooscpOOO0OO0OO0OO0OO0O0ODOODODOO
goooooooooooooooooooobooo
goooboooooooboooooooooooo
gooooboooboboobobooobjavabbOOoOOO
OwgetUOOOOOOOOODOOOODOOOOOO
gooo

goood

goboboooooooobooocoooobooooo
gooooooooooooooooooooooo
OO0 Motion JPEGOOOOOOOOOOCDODOOOO

gooooooooOoTrcepO0OOoOoOoOoOOOOOO
goooooooooooooboobobobobbooooo

o000 180x1200000015fpsO000OOOO
ooooOoMPEGOOOOOOODODOOOOODOOO
Motion JPEGOO0O0O0OOOOOOOOOOOO 4
goooboobooooooooboooooobooo
gooooooboonO00O0OCOODCDIOOOO
2000000000000 0O0DOOOOOODOOO
00180 PlanetLab0 0000000000000
2000000000D010000000000O00

goboooooooboboobooooooo40000

000 katsuo.naist.jp 0000000000 0OOO

gobooobooobooobooobooobog

Feb. 2008

04 0DO0OOOOOOO

Table 4 Nodes used in experiments.
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planetlabl.netmedia.gist.ac.kr planetlab3.netmedia.gist.ac.kr
planetlab4.ie.cuhk.edu.hk planetlab5.ie.cuhk.edu.hk
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Table 5 Time required for starting up.
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Table 6 Time required for filling leaving node.
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