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Abstract

There are many new studies on the contents for mobile devices that are all comnected to
networks in a seemingly ubiquitous environment. The purpose of this paper is to propose a
framework for obtaining Internet content intended for computers on mobile devices. In
other words, the primary concern of this paper is to select the best images for optimal
performance and convert them into images that can be effectively reproduced on mobile
devices. For this, the performance of the server is to be optimized through selecting
high-priority images among the many avalable images and converting them  while
considering the display pixel rates (DPR) and the image distribution areas.

» Keyword : Ubicuitous,  Policy for  Selecting  Priority  Images, mobile  web  senice, Display
Pixel Rate, Position Breadth First Search

CHIR} ey
Mg 1 2005.12.07, AARIZY ¢ 2006.02.10

o FARGE vIToista wATY, o FFRGgE A WLl FEA B,

s RADHADSE AFEAD L 0, wer FAUT N ZAFETo 0, wover $Ahhw v|Tjol o3t s
¥ 2 67s ANED Dyl NEoz olRoHe.



64 B AFHERES w006 3)

st Aozl HolEel Ads BE AR A A%
S wold §3sHE UAE AMAX Skl AR 9
o maele] mASHE tXE AwHse] Sald) wiel
w7l gk A FlES) AFEE ogekA Aulx

AL olfshs AH|2 Hofr 7|&le] o

Az o, XML
Ed AAE g2 JEY AdzE
7l A Au~stuAt s ATt ok & Reds
olg-ate] § Aol Hod o, 94 TAe] ES RO
=2 HFe2
WHEske] muld o)A
AoA AL 5 e o AR Hhste] AR~

$43)3,

o

298] 5ol A7t Qo w3 6}»}94 2 AolE =}
Q s melsle] PaHoz 5ol 9l

or, w4 A5 ol 2
Il e olslAe) 27 5 E,ﬂ% W73k o]

\I

RS- z&s}o% Amshe Ae

shtel ARzl il SBe dolAE Aasie] Hust

ol she BAAE 2u ok RE 3 BAS nE E9

Fol T HaAsh Anel et Axu, QE A
<)

< AsiA Asdleke F&Z& 84 Fo] shids Holx
k2] Mogule Paz [0 SHEl=sl 714 3=

AQAGEEE A At Q7 Ans
3

=] Ad="
=] Aghgo] HArh 53] tlaze SEAIZRe dish
Aol el A Rousskove}d Soloviews UTl2Ze] A4

]
o] AA7L JEMNHUE o 7kl 30% Arze
nAckE A7k ekl WA B w=RellAe S
ANZro =z tlokgt Tz AWMEAA T T A}
AR =E AFsloA vl olmA &
Ageta, AR oluAwhe WEksle] Au)]

me) §8]

T oo

Y
2
) ol

fo op M of AL
(3 =

E [Nl o
X,

mlm r1r

=] P4E EA vy 2ok 4 dHolHE o8 +
A o8l MuAE 93 Trans-Gate Systemoll th3h &
Z} mdaSs Adedity, gelm DPRDisplay Pixel Rate)d)
PBFS(Position Breadth First Search)E o838l ]
)z M7 ZAL Akt Trans-Gate Systemol] 72
< Agate] A9 g AT Hrisith

II. S0l0[A] 2F 7|4

2.1 Trans—Gate System Architecture
4 geoHE Zuter B4 AHY Mu|Adk= Trans
~Gate Al=g2 4 JHY Ad2E §-574 B3 AM~

Alxges f4 Ad=s AlgAle] ARS ez 7iH

Azslo] Mul2skE A AlzE (28 Dotk
o, |
T 5e

R R

= —»f—»P

Resource Modeling Generator
T2 1. Trans-Gate AR 717
Fig. 1. Trans-Gate System Architecture

A Az AR ARE Juoz vkl Ald| A8
7] 984 Resource, Modeling, DB, Validity, Trans-
coder2 AHET) ol H&EAe] FHE JPEom QAL
a8 sk, QAR gl AHIAE] flsiAl HTML
5 WAse] mAlY HoXE s, ) #Ho] Al
1= oluxlg HAs] DBel A gk flol AgH o

K

pacA



zutdd ) Mulas 43 pC fd X Fa oA 24 Y i

A AR g7t wAIEkE el A= A W
fxjo] Az e
A5 AR HEE JHe R DBAl Z15E] e
e 7 8d B4R Adete] AulA SA e
ojul, ARSALe] EFPiEe] B AR dTojHd AY
AR & Yk dE B0 i 4 HoAE mud
wi7]e] SPRCY @es= A Hojx A~ "ok &
WAP 7ldt “LCD  SPEC<20"260K TFT LCD (17
$2200>"ol shie] @ HO|XE 17622002 Ay =
oA Hk (2¥ 2% CNN #0415 malel 9 wje]=
S o shie] wolArt mukd LCD Al B
9 HolA= WMol AFHoZ MulAHE AL B 4

week ratfles
ENcom | €N.com | -
5 - California

20054 6179 MAIN NEWS
MENU LINK Fourth quake in a
MAIN NEWS week ratlles - 2
MAIN NEWS-ipg Calria \
MAIN NEWS-womp | 2O
MANNEWS0OM? | 1oy tors ’

Options Options Options

CWcom | EW.com | E€N.com.

EUROPE WORLD ENTERTAINMENT

Options

CN.com.

LAw

Options options

CWN.com | ENN.com

SCIENCE EDUCATION
ert * Busing

*Paj

T e 27 opiions Options
T2 2 CNN | Ho[X|9] 2Hied A~
Fig. 2. CNN Web & Mobile Web Service

"% Gptions

22 O[n[x[ HAM

muld gyl viagde] wHew &9 olnA F
o] mnled flo] Hejmte] g4 &g JHeR S
A2zt A8EHT ok § HolAE sk vl o
wAE BuldelA Qs AT onAE Yo A
st} sh olulx|e] Fy|9h xulo = W AfH|AE|ofo)
Eis=s

A8 2] U2z [0E H4ds)
M Human Factor % A7+ AloKHuman  vision)
w23t 91RZ(Cognitive Layer)S zb= doJEl7l =
& ol Aott. ol AHel FPEE F AMHe] 7B
SHoA Ao dakS Fuisty] A BAEE B
A7)(Display Pixel Rate)E w#3le] olm|AE XA}
7 gtk o5 Y3 oA A AL TR 2

[

SHAE AYE

o

il

tS =tR + t(WLsrc(1+ WRfirst * (1+ WRsecond))) + t W

tS @ O|O|X| BiEH MH|A ARZE

1R : C|2T0lIA ResourceS 2= AlZt
WLsrc © ResourceS BH8HI= AlZH
WHRfirst, WRsecond : Resource B1&h ZE
W Cla30] 7|85k Al

f BAe TEXTS ojuAls ¥3hsto] AHgAelA Hi
waz HgstuAt dvk ook miRiAR malle] &
txEee] FA M EAHez 8-S dgstr] #3
ol A= wl-¢- F83 FAQ otk mebA A2 ShHA
Hop FapAon W&s Hgely] sl 94 24 WA F
2 oAE g, 'l AlxEd A sbed oluA] #
Uz mheofof Ak Ty 4 dolAdl Sl= Fat F&
T e ouAE AYjsty FLTTL F2 o[RS FobA

ulel Hoj Az Aldae] Al gae thgw P

rlo wn

& 1. Display Pixel ReteS 1298t 32 OlDX| MY i
AHIA
Policy 1. Pdicy for Selecting Priority Images by Display
Pixel Rate

step 1. B O[0|X| HEE ZMBICE
step 2 O0|X| HEE 2AMSICY
steo 3 IBIB0| 52 OpIXIS MABICE

01 olojx| M2E 0|8510{ 2l~E 7Y

® olojxel FoEl= M HEE Juloz N

m HEE op|X| oz MRS Fofsict

o Ojn[X|S BiEksl= Aol XMLO| afiribute] A=

2 HEE 7SIk
siep 4 MEHEI ODIXIE ZHIY ARSKIOl S| =7|, 2
Bictk

i

o] A mil AT} HEF A A|EE AL§Ael



66 B AFHERES w006 3)

23 37| ¥E

QA oA Aeld WS suke 2 CNN o] A|S B4
3 thew) g mﬂ wh=o] Atk 4 slo]Ad) E3ts)
I= oA Aug EAd (17 33 2o A
< 4 9tk HIML A2 qE<>ﬂ FH=] 3= ol
§is IRk

=
o o b

g
M A
mE
E!i

Jaa T a [
3 HM. = 2M Ho[E
Fg. 3. Data of HTML Code Analysis

]

| W
I

7L CNN slojAle] HIML slo]Ag BA3 zloz
o)A TagE FA0R BAF Aotk ghEe] 9 o]
B 54 UARE Agale] slolAs AdEE A9t o
A EAEAA HolE BRI RS 2 oln|Ase] B
ol Brso] Uehts ol g 4 4 ek o= 4
F 9 selAelN Fags venly] 9 94 mEwAel
2 @ 4 ek gakA olnAe) wEE A7) e &

2 oluAE MHE rhsAol =t

24 2% E®
QA 4 slolAE 2o doloktes TyuEE

A7 Bk 24 ouA AAL 48 F W 9 olAE

Tgste dlelob2S aeiste] muld mHolAE AAsteo}
ot =, e Foloksel EAgk: onAE T8 O]HW
7 ddshe A }“‘%% et mebA FQ. ojulA A

A A HoAd xdEE oA Y9E sl o
oulx] A 414 AL Alsteturt

B 2. 9Ix| M M
Policy 2. Pdlicy for Selecting Priority Images by Positions

step 1. ZE OD|XIE HEE ZASICE
step 2. HEE BABICE

step 3. €% MRS 136101 0o|X| MAESICL

a opjx| HEE HETEE FABICEH

® Breadth First Search 2EHE 0|30 FAR| ¥
9| o|n|x|E MEEITL

® S| o)X 2OZ PMEQIE Hofsint

“ OPIRIE bidtsl= Aol MMLY| attributed] Mz
9 MEE JIS5It
step 4. MEHE| O|O|X|S THIY ALK SbA 37| ZoH

rm

Bict.

A slo] Al dlo)Ale) Ade] A% Aolee] 21 F
Z9 FuE g A% 2k o]y onAE oln|A|¢
_'—’/_7]131'% I’-ﬁ?}qlﬁ ik H7]’ -9 H—o]_; 2 9\1‘1’ 0}%
Hobaly] 93lA 9 slo]Ae] AFjel BAEE ojuA=E &
Ak, (18 HeIAAR olulAl A G $A 94 A
4 AT AgstmA gl

W3 AHE olgslo] 31 HolEE mildle] wHbdhs

Aiel s FRAAZ) 1% oA 48 A3 Policy) &
57 9 wolAe] mele) Aol A g Axde] 48
) 5o AFE FAA olmA 4F FA EAE
A e

CNN WEB PAGE IMAGE LIST

BIG SIZE PIXEL Priority Image

@ @. @

T2 4. CNN g Holx|e| opjx] 2IrE ASE
Fig. 4. The Image List Level Chart of CNN Web Page

CROg0x moOm & ZOZ0)



Q)

i)

HIRLES

A% PC AeAAS 28 olnA 24 ¥

nAZ AL 2 498 2 onAE rFer %™
%+ ZZte] DPRE HH (3" 5 @9 go] uvehdth =
A HolAE 2 e YEHE oAE Ze= AL B 4
gtk emAe] DPRE 71Eo= AHdte] A3t 3
M. Alsl 98 M=y} 9 AL 2y @9 22 JHZE et e 9
- =0 x oo o -
AR|EEOA 117119] AAH o]n|Ae] 3t TA| go] HA
FHsl= olmAEY Foll WiEte] T0%0ld Zte AL 2
] 4 Stk
3.1 AE AAH
oA MA A g HE YA 13719 i 4
ARIEE At ojmA] WA AL HEstuA gk et oY=
F1e A 9 Aas s QEd 9 slolAdl gk A s
HZ 4 AR|E g3 Ad sje]Ae] =7, on|A F, on| P 7%;‘::”6"3&"9“"""“
A2 & vry =Z7], AEE Zhe o|n|Ad] ol il —=— Washington Post
150000 —— W
aAsL vk ———LATimes
100000 Empas
Lycos
50000 §i\ Yahoo
1. A30) AS3t 2 Tolx| 24 Colef s e
Table 1 V\leb Page ArEJySIS Data Used In The Expennem ! T“;' 5 v?‘ 9“:1771;‘:;:;.:;21‘ 23 ;27 29 31 3335
el | op|x| | =2 5 23,
O & Hojx| T | oplx | g | o iy o B S STEA
K - K
18000
1 ONET 153 78 % | » T
2 Shittetly 7 8 2 | 8 il
3 ESPN.com 63 8 100 14 Tenee 74‘# R
o | BT et
4 National Geographic a7} 26 107 1 5000 3
5 Evite @ e B | 9 o
2000
6 WaShIngton PCSt 12 % & 23 ! 1 3 5 7 8 11 131517 18 21 23 25 27 29 31 33 35 37 33 41
7 ONN 68 7 73 | 13 ® g Ale]E2] o)A 2 X
8 LA Times 129 5 70 | 5 2 5 @ APIES| oofx| B
Fig. 5. Image Distibution on Web Stes
9 Ermpes 160 0 1w | 2
10 Lyoos 3 15 120, 00%
1 Yahoo & 29 2 1 100.00%
12 NAVER 7 B 0| B 80.00%
13 NASA % 61 | 2 0.00%
40.00%
- 20.00%
32 Ag Zuf
0.00%
9 HolAE e onAEY PESE PASIRA S SE TG LIS ES
k. e onAE wHste] Mulxsu @ e FE S A &
&
o] 51 Ho el o= Aol AW &L zH=A] BAFSICH & °
dutdo 2 dhle] 9 oA okEH omx| SEko s T2 6. 13742] # A|ES| 0pR| MEol| ME AiEE
4T et ] = 174 &3 Fig. & Recall Retios for Selecing Images from 13 Web
10K AEE zhu glom ol HFAHozy/ el o Stes



68 B AFHERES w006 3)

FIE A A¢ Ulel 9 AR|EE 1000 A#E
itk 13719) 9 AlolEolM M 55%E wEdhe A
£ 5 slch olmAl AR A oM Hgh 1le A
A oA sk ouA dolEle] 31%el sdatAl
ok AA dde) 71%5 AdEER iast Ase 2E A
A & Slrk 71%9]
2 3k Az 0%E 2 2E 289 & 4 sl

£xo2 100K el HIMLHAE BAse] B4

mog Trans-coding( ZrlelA A437] ¢
#FHAN)E sl 7120 @ HojAdl EAlehs

1% maldelx] AR beek dHelHE Wdsie

458 o EEHOo T Ae] o] Fofzick

o e
;mﬁHM
F [}
(e2

ol
rn o
£Eo
U it

NOT

e A zl gy
23 AMH| A
Systeme]
AZE o] &3l
H]_j_\_?—f]"f_‘

Tstel e ol AE
o

ne
y

4 BB ZE 9%l i uasW Auel s
AAz, ARE AASE Axe A Arom EN
ﬂhu} )= DPRs} PBFS Aol |ukstel 44w o]
AR A2 S e

@e AP A5SE 130 9 ARl W2 sl
o wiElA Al 2n BF 507 olel oA 74
B 9 AEd 1712 443k AR AelAE 4%

S W, FA oluAE HEF I Ad| Hjsle] 71% BES
EAS 0]%1}01] 0 HrhE e W W%old B
& sisiet Al H‘ﬂ«l s

454 FFAFIHEA 71%9] <]

Bz nlafiA 10% Ax &ao) gle

(]

(2l

(3]

(]

(5]

(6]

(8l

9

ikl

ek

Ines

J. Wang and Dong Li. A Light-weight,

Temporary File System for Large-Scale Web
Serv—ers. MASCOTS(2003).

KKant and PMohapatra. “Scalable Internet
Servers Issues and  Challenges.” ACM
SIGMETRICS  Performance  Evaluation  Review.
Vol.28(2000).

InHo Lin and Bih-Hwang Lee, “Synchronizat
—-ion Model and Resource Scheduling for Dis—
tributed Multimedia Presentation System,”
[FICE TRANS. INF. & SYST, vol. 83D, no
4 (April 2000).

Chua H. N. Scott SD., Choi Y. W, and

Blanchfield P. “WebPage Adaptation Framework
for PC & Mobile Device Collaboration”, IEEE
AINA, 2005

Yonghyun Hwang, Jihong Kim, and FEunkyong
Seo, “Structure-Aware Web Transcoding for Mobile
Devices”, [EEE INTERNET COMPUTING(2003)
ARousskov. and V.Soloviev. On Performance of
Caching Proxies. In Proceedngs of the ACM
SIGMETRICS Conference(1998)

Chan Young Kim, Jae Kyu Lee, Yoon Ho Cho,
Deok Hwan Kim. “VISCORS: A Visual-Content
Recommender for the Mohile Web,” IFEE Intelligent
Systems, vol. 19, . 32-39, November
/December(2004).

Bo Shen, Ishwar K Sethii and Bhaskran Vasudev,
“Adaptive  Motion—Vector Resanpling fo  Compressed
Video Downscaling”, IEEE Transactions on  Circuits
Vol. 9, No.

no. 6,

and Systems for Video Technology,
6, September 1999.

Building Web Sites with XML, Michael Floyd,
Prentice Hall PTR(2000).



=A}

A& PC A A9 FQ oA 24 WY 5

N A £ W

2t H &

2010d ~ WA ¢ st
wtjolga} ulijaly

<PAlEol> HEju|he] J)&, A

QUETY, A28 AEge]

: ooyl
EV]EE* ultjolgeet mg
<FLRop> "Ejnde] 2EaR],
MPEG2], fH1#E<Z, DVB
MF ot
19839 ~ 190313 AR AR}
fal ﬁE{oqrrLﬁk_ o]oq:rL%
198919999 AEEY
Feira HgleTl
208 Hoieh ZHFERsie A}
20 ~ A ¢ SR EE A e
AFEAPNLT e
<Fpliol> ZAFEAY,
dloleol2, 7EA
AR

of 2 4

19839 Atk AAxpAL sk
F3AL

1988 Atk AxpAL sk
FIAAL

19939 AN e HzpAREE
FAL

00349 38 ~ 2004 29 A=
George Mason
University, Z=pAI18H}
LR

1980 ~ EA : St
Bt
AT, 571 A,
FAolal, Wt oA 59

o of 5
o of

—

B85 Narthwestern University
;q;\].ﬁ]—ﬂ].(ul—/\].

1993 ~ 1969 DFEFARI L
Aol

1964 ~ &4 s
wlclolsly. i

<qHRel> Herltle] 71

FlAE 2, =il P



