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For multimedia content streaming over a wireless network environment, it is crucial to estimate
available bandwidth, and to control transmission rate, since the wireless network bandwidth is
unstable. Because the bandwidth is estimated based on feedback from the network, we cannot
avoid estimation delays, and uncertainties, which may result in control errors. In this paper, we
analyze these problems using our prototype video streaming system and wireless network
simulator.

1

0 650


研究会Temp
マルチメディア通信と分散処理

研究会Temp 
105－12

研究会Temp 
（２００１． １１． １６）

研究会Temp 
－65－


Wireless Link_l Core Network |_Intranet/|nternet

Video Request Storage
Video Delivery (QoS) g ol

Wireless Link gg#s/

Base Video Server

Mobile Station

Station 3 £

‘- T,
2 Cas
i~

Fe o8te

(core network)
(base station)

(wireless link)

384Kbps
SNR

[1]

[21[3]
QoS [4]

(5]

'.='l_ _t'!]rlll
m I . l. |
é?&i’r; Core Network %/ E
- Gateway

2.
2
IP/UDP
(core network)
(wireless link)
(playback buffer)
SDU(service
data unit) PDU(protocol data unit)
PDU (ARQ: auto-repeat
request) SDU
SDU PDU
PDU SDU
[1][6]
ARQ PDU
PDU SDU
Network Timer
Bandwidth
Information
Server
A
- Video
Adaptation |« Stream @
Core Networ|
ARQ Buffer
Network
Wireless Link
ARQ Buffer
Playback Buffer
Client Playback 4—@ _
Timer
2

0 660


研究会Temp 
－66－


Video Server

8 1 Server transmission rate: Rg

Wireless Link Buffer 2
. A
ideo Packet #n+1
Video Packet #n
2
Video Packet #n-1] Buffer
Transmission oooupancy: B RTP(real-time transport
waiting time; Wt
protocol)[7]
y X wirdess ik RTP  UDP/IP
= transmission fate: Ry SR(sender report)
Transmission Wireless Link RR(receiver report)
processing time: W 1 .
....... S Playback Buffer 1. RTT(round trip time)
2.
3 3.
4, (jitter)
RTT Wt
ARQ Wp
Wt'
Wp'
ARQ
3 R
. S RTT Wt
N _ _ RTT
(wireless link
buffer) B
Wt B
Rs
RN
B Wt
RN
Rs RN
Rs Rn
B .
Jitter Rn

ge7d


研究会Temp 
－67－


< RTCP, RTP >
} Wireless
Client [ Server
) Hub Network Hub -
(Win 2K) I | Simulator (Win 2K) 1
packet Network i packet . N
monitor Monitor monitor -
(Win 2K) /’
05 r
—— e ad
Q"
3
4 0
1
RTT ( )
3.
5 RTT
1
4 a * . .
05 B MR
- ;.‘.‘:":;':":.:i.‘ %‘..,-o". N ]
L P LA { SN *
o L
1
RTT ( )
[5] MPEG4
RTP RTT
384Kbps 1
384kbps 64kbps 5 RTT
3
RTT
3.1. Round trip time ARQ
RTT
RTT 6
RTT
RTT RTT
RTP
SR RR 1 1
SR RR 1 RTT
RTT 2 ARQ

0 680



研究会Temp 
－68－


1 5 10
1.000 0.987 0.986
0,715 0.885 0,925
0.672 0.862 0.929
1 RTT
( 1.0
-1.0)
RTT
SR RR 100
RTT  PDU
5 RTT
10
10
3.2.
RTP
RTP
SR RR
SR RR 1
7
8
RTT

Y
<
o
051 y
» A
0
0 0.5 1
RTP
7
1
‘. SRS R
05 | Cwl T,
. 0y a
% .S‘W:?'« T
. A 1.00 S “« .
0
0 05
RTP
8
1 5 10
0.999 0.999 0.999
0.735 0.762 0.773
0.744 0.839 0.875
2
2
RTT

0 690



研究会Temp 
－69－


RTT

RTT 10
10
SR RR 1
10 10
10
SR RR
RTT
RTT

[1] , , .

, pp. 37-42. ,

Jun. 2001.
[2] : , , ,
QoS
. DICOMO 2001 , pp. 717-722,
,Jun. 2001.
[3] : : :
QoS
DICOMO 2001 , pp. 723-728,
,Jun. 2001.

[4] : : . ,

. , pp. 253-259,
Vol. 2001, No.83, Sep. 2001.
[5] , : : :
, pp. 61-66, Sep. 2001.
[6] , , . W-CDMA
TCP . MBL ,
, Sep. 2001.

[71 H. Schulzrinne, S. Casner, R. Frederick,
and V. Jacobson. RTP: A Transport Protocol for
Real-Time Applications. RFC1998, IETF, Jan.
1996.

g 7od


研究会Temp 
－70－




