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Abstract

The MPEG-21 Multimedia Framework initiative aims to support a wide range of networks and devices in the delivery
and consumption of nmultimedia resources. One of the primary goals of MPEG-21 is universal multimedia access (UMA)
through Digital Item Adaptation (DIA), which supports multimedia streaming to heterogeneous terminal devices ensuring
the same readability and seamlessness.

We pioneer power saving of terminal devices with MPEG-21 DIA, so that the MPEG-21 DIA can also be used to
support power saving, even though the framework is not primarily designed for power reduction and only limited power
awareness is defined by DIA. We introduce several power-saving techniques conforming to MPEG-21 DIA specifications
and show the dependency relation among introduced techniques. We achieve energy savings of up to 66% in hand-held
multimedia devices with minor QoS {(quality of service) degradation.
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Fig. 1. The UMA concept.
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Fig. 2. llustration of Digital item Adaptation.
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A 8] & capacitance)o] 423l Z7] W&o o]
AE AN HolEE FAANT AR E st zhwt
Ulflicker) & EAYA71A d=vhd, LCD Hde g3
7§41 Ho]EE DisplayCapability.refreshRate 3H£-9] Zk
o 24§48 2ot 9dM bey 2EdY =
Fo 422 WASHE DisplayCapability.refreshRate
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gi2lo|E 7| =& 7|¥, DCE: & et of
t'l kAl 7|8, BA: t'"Fi}OI_ 2| xs =3 7
., WFR: 7H# b|C|2 =Bl #|o|E J|H,
VR: 7t d|C|2 sjAE 2|8, LRRC: LCD A
Al EolE =F 7|8)
Table 3. Dependency relations among power-saving
techniqgues (DLS: dynamic luminance scaling,
DCE: dynamic contrast enhancement, BA:
backlight autoregulation, VVFR: variable video
frame rate, VVR: variable video resolution,
LRRC: LCD refresh rate contro, O no
dependency, X: dependency, and A: limited
dependency).
DLS | DCE | BA |VVFR| VVR | LRRC
DLS - X 0 0 0 0]
DCE | X - X 0 0 o)
BA 0] X - o} 0 0
VVFR| O 0] 0} - 0 A
VVR O] O 0] 0 - 0
LRRC| O 0 0 A 0 -
E 4 sSt=gof Xgo] Eest My 4z HZF 7Y
1 MHlA FA X5 Wse MY 4R
’é" 7 E(DLS: S8 Hielo|E Y7 =F 7|
, DCE: & %t o] &b 78, BA ““EF
o|§ 2o AE =H 7Y, WFR: JHd H|Ci2
=Zael olE J|Y, WR: 7 H|C|Q AT
71, LRRC: LCD #4! MolE =X 7|H)
Table 4. Special hardware support requirement for
power-saving  techniques (DLS:  dynamic
luminance scaling, DCE: dynamic contrast
enhancement, BA: backlight autoregulation,
VWFR: variable video frame rate, VVR: variable
video resolution, LRRC: LCD refresh rate
control).
DLS | DCE | BA |VVFR| VVR {LRRC
st o]
Y 28
ARl &
34 A3
81717 olgth o9k Wi E, JhH vjge ZH Y o
E 7143 7 ahe S8R Jde Ase s
SEdlol g TR YA, T /1EE o8 A
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Aesteiol gt
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a9 102 ¥go|E 25 2F 7|HE o4 A
Z4 22779 HEA A 225 ek £ 49
718 QurAQ AUz, ot o] T AuixY, 2lo]
H| 35 A9, do] v A9 2HOE 714 A
zbzbe) w7)e 100cd/m’, 20cd/m?, 0.1cd/m?, 0.001cd/m’
ot} WzlolE AF 24 1YL o 8¥ A4 FH B
N7k AFESE BRIV 1Y EE -
FUde ¢ F Atk

78 vid e Y #HolE 7w 7hd nge s
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ARE

E 7I¥ME @277 AL¥ AS Z2 AN vre,
223 W2(off=chip bus), 34 UE o2 &HEFA
£ Y 7 AR, 4 74 8489 WY AEE
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Fig. 11. Nomalized power consumption of terminal
devices against the video resolution (%).
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Fig. 12. Normalized power consumption of terminal

devices against the video frame rate (%).
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Normalized power consumption of terminal
devices against the LCD refresh rate (%).
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Fig. 13.

MPEG-21 CIXI€ olol®] Mg =Zagela A
oA U779l M 4 HZHDLS: S o
2lo]le 87| =& 7[¥, DCE: 38 ¥t thy|
BkA 7|, BA: WHRIO|E HV) XIE =H 7|4,
VWFR: 71 H|o|2 =gl #o|E 7|H, VR
7H4 uicl2 siAtT 7)1, LRRC: LCD A &
OlE =X 7|H)

Aggregate power saving based on the
MPEG-21 DIA framework in three representative
terminal devices (DLS: dynamic luminance
scaling, DCE: dynamic contrast enhancement,
BA: backlight autoregulation, VVFR: variable
video frame rate, VVR: variable video resolution,
LRRC: LCD refresh rate contral).
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A7 7Y A8 FW) | 155 2.84 0.56
ARE(%) 4759 | 5853 | 6570
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DCE
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VVFR
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LRRC
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VI. #+ &

o] o)A $al: YEHU MPEG-21 ©27]7] F¢
shel Fulg vigel Ay A BRES AL
ot JE)n 2 =RelM AAG A 2w A7 )y 3
AX 54 wWelole W] 23 7ES ALH SR
Hgate] AAZ drliFe) A AR ARS AL &
QA AZo)

a9 145 2 =F9A Intel XScale 80200 T2 AA]
ot Equator DSP' BSP-15 Fltjo] Z2AME o-§3te]
7E% Fg mdo] A7) SPEo|}. TYPE A

A AFFS & 60 845 gk 29 15 A &
AF UF Qe wdEEY Aol dA] EHF

FAE wldel ZzAME 94 Ze(code)ozE
H263, H264, MPEG4E, I2ln {4 IHo=:
MPEG-AAC, MP3, GSM-AMRS #| 9 &},

2% vte B9 AFHE Mg Ad B
Z Aolo| 4 AN 2EFYT Aol7t FH5HES RTP

(real-time transporf,'protocql)i'%' RTSP (real-time-

streaming protocol) & AHseE LE £x ke =7
AEQ d(darwin) 2EZE A8 WA 80" 5
MPEGAIP 220l E(client) B 1.3Ve o) 43t%th
o 2289 ME 52 7)ue] PCAA FEH
utjo] AdE MPEG-21 ZH 493 AollA Al-Fshs,
MPEG4IP Zeto[dEE /dsl Fui€ vtfo] A&7
of o]0l FAEA A 2419 AdA Eect A
g Fo4 vidol AA7]dA MPEGAP Zetolde:
80211b FHAZA B o] A8 o83l T 2E
2% At MPEG-21 A& o}o]dl Lo a3

I3 14 M2 FOE olojof M7 ZHE
Fig. 14, Developed PMP platform prototype.

E 6 HeE FUE olojof MM ZSE ALY
Table 6. Specification of the developed PMP platform

prototype.
BEEE D Intel XScale 80200@733MHz
utje] 244 | Equator DSP BSP-15@351MHz
F719 3

128MB SDRAM@100MHz
EYA) =2 - 32MB
2= ¥ 33V LVTTL, 33V PCI@33MHz
8494 Ed=vAE FY TFT
CCFL ®ejo)E
W 237 AW x 2), sl=E
~ 802.11b FAA, 100Mbps A A

IEEE13%4, USB 2.0
PCMCIA, SD 7l= &

0o Qe oA |

22 JE oA
c ek e

97 Qe Holx

e 2 2% Z29 74V 5500mAh
92 A9 12V / 34 5A
A 1200g

g 87 71248 a9 59 A YE A o)
AAzto g ANFT
B =2 AAS A wWelole vy 24 7Ee

e SPEA HLar] GaiM, Lt gAg ool

& Agel @I o He 2EYY Aud

A oA ES Seirh. ol tAY obold Ko ¥
8% AN eHI=s A AR OHIES w©Esly)
23 AAS] Asiielth we 2ED Aue
we)7)e) el w7k $4 WetelE W) 23
71gol alA AFAR Aeield FLF E29 o]
A% AeAt B & AES, GBI 83T 3
A 2o olr|Ag WE PN FelA Uz

= 1
g8 22T dolEE AXZeE AR 5 ojof
&

S Z4zte] WigtolE ¥rld| gt vy ~Eg
B oHelEE vlEg FHEsEE AASGT v
MPEG-21 HAE ofo]dl 23 m Y sige
EARZAA AR dAY wgelE 3B 2y
4, MPEGAIP ZzoldExs b 28 M4
gAE ofejg] A 84S Hulof 3k oo T
2B Ade 97|28 Y $40% tgxE oodl
B 2 H ] EFEHO e AN BF 7exE B4
o] DisplayCapability.backlightLuminance 3ol A3
Hol = A der]r|e Weto|lES] Wr|E dohy
39 FHgste vy e 2ET do|g & MPEGAP
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Fig. 15. Motherboard of the Developed PMP platform prototype.
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Fig. 17. Power consumption of the development PMP
A-F 3}, prototype running a streaming video application.
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