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An Adaptive Video Flow Control Method for Multimedia Terminals

YASUO SAKAIT and E1J1 OKUBOtf

In a wireless telecommunications environment with broadband transmission paths repre-
sented by IMT-2000, it is conceivable that mobile multimedia communications can display
images with larger sizes than before and with smooth movements. In such an environment,
the terminal performance, online application program, type and communication conditions
of the network, and usage pattern of each user change dynamically. With such dynamic
changes, monitoring, resource service, CPU scheduling, and flow control at the middleware
level are necessary functions for the system to be adaptable from the viewpoint of autonomy.
In this paper, attention is focused on flow control, and a new method is proposed to control
resources by appropriately executing various methods for the thread and buffer configurations
in accordance with the current conditions, in the play of received image streams. In addition,
evaluation results obtained in experiments employing the proposed method are shown and

Sep. 2000

discussions are made on the validity of the method.
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Fig.1 Software configuration of a multimedia terminal.

gooooboooooboobOoooooooboboooo

oobooooooooboboboboobooooboooo

oooooOooooono MM-APOOOOOAP-QoS

oo0opooobooocoboOooobobooOooooooo

goooooo

(2) 0OOO

gooooboOoOoOoOogoooboobobooobooooo

goooopoooooOooooobOoooooogo

gooooooooooag

e JO00ODOOOCPUODODODODDDDOOO
cpuOOOd

e JOIDODOOODOODOOODOOOOOOOOO
opboooo

e JO000IODCODOOUOLOOOOOOO Bit error
ratel]

e JOODOODODOOODOO

e JO00ODOODDODOOUODODOOOOODDO
e I00DODODDOOOUODDODOODOOODODO

(3) Dooooo

00000000000 00000AP-QoSOOO

ooboooooobooboOooboboOoobOOoOodMM-

APOUO0OODO AP-QoSOO0ODOOOCODOODODOO

O0oooooo0ouo MM-ApOUOOOoOoOOoOoOOO

OMM-APODOOOOOOOODOOOOOODODOOO

O0000ooo0ooooooooooooooocpPU

godboOoooOoooOoooocoOoboooooooboo

gooogo

(4) DOOODOOO

00000000DoDoooD 200000000000

goooboooooboooooooDoOoOObOOOoOo 2457

e 0000ODDOOOOODO
MM-AP O OAP-QoS 00000000000
AP-QoSO000000DO0DN0D0000000
0000000000000000000MM-
APOO0OODOO0O0O0OOOO0 AP-QoSO 00
00000000000000000CPUDODO
0000000000000000000000
000000000 AP-QeS00D000000
00000000D0D0000000000000
MM-APOODOOD00D0000000 AP-QoS
000000O0O0MM-APOOOOOOOOOO
00000000 D0AP-QeSO0000D0O0
OO0CPUOOODODOOOOOOOOOOOO
0000000000000000000000
0000000 AP-QeSO000000000
0000000000000000000000
000000000000000000MM-AP
0000000000
e 0000ODOODOODO
0000 APOOODDODOODOOOODOO0
0000000000000000000000
00000000000000000000 MM-
APOODOO0DO0DOO0D0OO00O0O MM-APODO
malloc0000000000000000000
0000000000000 mallecD000000
0 MM-APOOOOOOOO000O MM-AP
000000000000 MM-APOOOOOO
000 MM-APOOOO AP-QoSOD0000O
0000000000000000000000
0000000000000000000000
0000000000000000000000
0000000000 MM-APOOOOOOO
O0@MMM-APOOOODODOO0O0O000O0O
0000000000000000000000
00000000000 mallocD 000000
0000000000000000000000
000000000¥000000
(5) DOOOO
000000000000000000000000
0000000O0MM-APOOOOOODOO0OO00O
00000000000 0000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
ooooo



2458 goooooooo

3. AFCOOD0O0O0O00OD

3.1 AFCOO0O
O000o0oooooOooooo MM-APOOO
o000 MM-APOOOOOOOOOOODODOO
ooooocpubOOOOOOOOOOODOOOO
goooOoooooooocpuOooooooonod
0000o0o0oooooo0oooooooooooo
o0oo0o0ooooooooooOoooooooDoo
o0o0o0ooooo0oooooooooooooo
oooooooooooooo
e 00D DODOUDODUODODODOOOODOO
oooooooooo
e FECO Forward Error Correctingd O O 00 O
oooO0oOooooooooooooooooo
ooo
oodoooo0oooo0oooooOoUooooooo
oooooo0oooooooooooooooooo
goooooooooooooOoooooooooo
ooooooOoooOoOopooOooooooooooo
ooooooooooooooooooooooooo
goooooOooUoo0opoUooooooooDOoOoo
oooU0oooooooOoOooooooooooooo
oooOooOoooOoOooUOUoOoooOoOooUOoOO
ooooooo
00000000 AFCO0O0OOODOOODOOOO
gooo2000d
e JJ0O0ODDOOODODDODDOOODDOOODODO
0003000000000 00000000O0
o0o0ooooooooooOoooOooo11000
oooooooooooooooooooooo
oooooooooog
e JJ00DOODDOOIDDOOIOUIODDOODOD
0000o0o0ooooooooooooooooo
0000000000 o0o0oUooooooo
ooog
0000000o0ooooooUoUoooooo
oo0oooo0oooOooooOoooooooooo
oooooOooOoO0oUoOoOooo ()Yoooooo
oooo
ooooo
=00000 —-0000o0ooooo
=00oooo
— (00000000 4+cpUuOOoOOon)
(1)
oo0ooooooooooDoo ()yoooooooo

Sep. 2000

MM-AP

ooooo

0000000
“tonooooo
Oooooo00
ooooo

0000000
X cPUDOOOO

¥

DDDDDDDDDDDDDD‘

> ,
ooooooo L,
|ICPUL 0O O / N

¥

0oooo
ooo ||,
oooo ooo
oooo

goooog
“oDoooooo

oooodoooo

02 AFCOOODO
Fig.2 Processing flow of AFC.
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Table 1 Satisfactoriness table.
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Fig.3 Satisfactoriness curves of playing video.
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Table 3 Software configuration of each method.

gooo O om

oooo 0oo00000O0O0000O00O0b000oo0O0
cpUOOODO0O0DOOOOODOOOOOO
oooooooooo

ooooo 0000o0o0oooOoooooooooooo (1)

0000000oO0ooooooboooooonon
gooooooboooo

ooo 0O0o0000000000000000000D0
ooo0oooo0oooooooooooooo
ooooooooooooooooooon

ooo

(4) setstream_preference0 D0 000000000

cpuOOOOOOOOOO

(5) startstream 00 000000000000
goo

(6) O0OODOO0OO0OOOOset_stream_preference 0 O
oodooogoooocpuoooooooooog
gooooooobbobooooooobboog
goooo

3.6 AFCOOODOO
AFCOO0O0OCODOOO0OOODOO 3000oOooO
oopboooo

obobo 1 ooobobo
goobobooooobobooooobooobobo
goooboobobooooooboobooobooo
gooooboobobobbo4000300DDOO
gooooooboooobbo300noo
oood 2 OAFCOOOOOO

04000 AFCOOU0ODOOODOOOOOO
oboo 3 moboooooo
ArCO0000O0O0O0OO0O0DODOOoOODOOOOUOD 4
oo

(1) ArPIOUO0UOO0OOOOOOOUOOUOODO CPU
00o0ooooooOoo0DoODOoO0gooo cepUOO
gooooooo

(2) ArCUOOODOODOOOOOODOOOOOO
gobobooboboobobobooooobobbooon
ooooooOo cpUubOOCOOOOOOUODOOOO
(3) ArCUOUUOU0OUOOOUOOUOODOOODO
goooobooooooobooboboooooooobo
gboooboobooobooboooobooooboo
goooo

(4) ODO0DODOOOOUOUOODOODODOOODOOOO
goooooboooboooooooooobooo
gooboooobooooboooobobo

Sep. 2000

goooo goooo

goooooo
gooooo

|, oooooo |,/000000000

AP

EEEE’” 00000000 0000000
poooooo
pooooaoo po00 cPUDOOD

0oooooo goooooooo
gooo

05 0000O000D

Fig.5 Software configuration for experiments.
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Fig. 6 First method for playing video.

oooooo 000000 Qgoooooooo

VoV mm =

oooo oooood

ooooo| [fooo0oO oooooo

[
Dooooo| BOO0

ooooo m
0o

v \/ 000000000

07 0OO0OO0OO0OO0O2
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Fig.8 Third method for playing video.
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Table 4 Comparison of three methods.
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Table 6 Conditions for experments.

ooooo/o 00000/0

oooo 60000

1000000000 10 Kbytes

ooooo 32000 x 24000

100000000000 010000

0OOoo00 20300000000 0000

ooooooo 0.001.000 0.200
cpuoooo 0.001.000 0.200
ooooooo odooo00 1000
ArCooOoooooon 30

gooooboooooboooobobooooobooboo
1000000 20000000000000000
goboooboooobooobooboooooobooboon
gboboooooooooooooooobooooon
gobooooooobooboooooooooboobaoo
goooobooooooboooblloobObOObOODO
goboobOoobOoObObOOOoOobObOOoOoOooo
gobooooooooboooobooboooboooon
ooooooooooool1ocoooobobooao
gooad
cpuOO0OO0OO0O0OO0OOOO100000C0D00DOO
goooo1ngoooceuboOoooooogooon
gooocpUOOOOOO0OOoOoOoOo30oo0O0O0O
gjobooooooooooooooooboooon
ooooopooo cpUOOODOOOODOOODO
o lob0o0oobOOO00O0oOobOOo11200000
ooooooo ceUDOOUOOOOOOOOODOOO
goooooobooobobooooooooooo
gboooob3goooooooooooooooonoo
goooobooooooobooocoooooboooo
gooooooboooboooooobooooobo
goboooooboooooo



Vol. 41 No. 9

L3
—F— S - & -85S 8- & =8
AR A A A A A A A

—e—Oooood
— @—-00000
---A-- 00000

oooog

*) 10 20 30 40 5 ® @ W 90
L]
ooooooo

09 0O0ODOCPUOOOOOODODOODODDOOOOOODD
gooooooooooocpUOOOO o0.00
Fig.9 Value of adaptability when the restriction for

memory and CPU is low.
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CPU is high.
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Fig.11 Value of adaptability when the restriction for

memory is low.
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Fig.12 Value of adaptability when the restriction for
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