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Web Document Transcoding Technique for Small Display Devices
Hee Sook Shin'- Pyeong Soo Mah''- Soo Sun Cho'™'- Dong Woo Lee’

ABSTRACT

We propose a web document transcoding technique that translates existing web pages designed for desktop computers into an appropriate
form for hand-held devices connected to the wireless intermet. By defining a content block based on a visual separation and using it as a
minimum unit for analyzing and converting processes, we can get web pages converted more exactly. We also apply the reallocation of the
content block and the generation of new index in order to provide convenient interface without left-right scrolling in small screen devices. These
methods, compared with existing ways such as text level summary or partial extraction method, can provide efficient navigation and a full
recognition of web documents. To gain those transcoding benefits, we propose the Layout-Forming Tag Analysis Algorithm that analyzes
structural tags, which motivate visual separation, and the Component Grouping Algorithm that extracts the content block, We also classify and
rearrange the content block and generate the new index to produce an appropriate form of web pages for small display devices. We have
designed and implemented our transcoding system in a proxy server and evaluated the methods and the algorithms through an analysis of
transcoded results. Qur transcoding system showed a good result on most of popular web pages that have complicated structures.
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input tag node tree
REPEAT {
extract next tag node with preorder traversal ;
IF (tag == <TABLE>) {
IF ( TableDepth > threshold & Width <= MAX_WIDTH) {
define Width of all elements inside < TABLE > ;
JELSE {
increase TableDepth ;
define Width of < TABLE > element ;
}
JELSE IF (tag == <TR>) {
IF (tag is not in the first row of nested table) increase
RowNum ;
IF (tag's parent is root table ) ColNum = 0 ;
define Width of < TR > element ;

}ELSE IF (tag == <TD>) {
IF (tag is not in the first row of nested table) increase
ColNum ;

IF (tag has < TABLE > as child node) define CompNum with
(0, child < TABLE > .first < TD >.CompNum,
child< TA BLE >.last < TD >.CompNum ) ;
ELSE define CompNum with ( sequence, 0, 0} ;
define Width of <TD > element ;
}ELSE IF (tag == <IMG>) {
convert image format ;
set Width of image ;
IF (< MAP > is used for the image ) modify COORDS attribute
value of <AREA > ;
}ELSE IF ( other tags) trivial functions for other tags ;
}YUNTIL (end-of-tag of HTML )

(32! 3) Layout-Forming Tag Analysis Algorithm
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FEZ ot 2t 9urg o MAX WIDTH7F 40090 7
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(E 2y Componentdll F=7I=ls X3 semi-semantic &

(A) : CompNum®] 3 WA =z
(B) : CompNum, RowNum, ColNum, TableDepth, Width®] zk
((MAX_WIDTH < 500)2 7}4)

(A) (B) (A) (B)
D] Q0011110 @' (0,9 14), 3-5, 2-3, 2, 400
@1]@200,1,2 1,500 @ | 900,32 3 20
@1]300,1 31,150 @ | (10,0,0), 3 3 3 200
® 047,25 1-1,1,15 | @ 11,00, 4,2 3 200
@ | 400,21, 2 150 @ (200,43 3 200
& |600.31,2 150 @ | (13,0 0,5 2 3 200
® | 60 0, 41,2 150 @ | (14,0, 0),5 3 3 200
@ |70 0,512 150 ® | (1500),3 4 3 20
@ 0, 8, 15), 2-5, 2-4, 1, ® (16,0, 00, 6, 1, 1,

650 -> MAX_WIDTH 800 -> MAX_WIDTH
® 800,222,

650->MAX_WIDTH

< TABLE horder = “1">
<TR>
<TD width = “150" > (1) </TD>
<TD width = “500” > (2) </TD >
< TD width = “150” > (3) </TD>
</TR >
<TR>
<TD>
<!-- Other Tags () -->
< TABLE border = “1” >
<TR>
< TD width = “150" > (4) </TD>
< /TR >
<TR>
<TD width = “150" > (5) </TD >
</TR>
<TR>
<TD width = “150" > (6} </TD >
</TR>
<TR>
<TD width = “150" > (7) </TD >
</TR >
</TABLE >
<!-- Other Tags (0) -->
</TD >
<TD colspan = “2" >
<!-- Other Tags (0') —->
< TABLE border = “1” >
<TR>
< TD width = “650" colspan = “2" > (8) </TD >
</TR>
<TR>
<TD>
<! - QOther Tags (0") -->
< TABLE border = “1" >
<TR>
< TD width = “200" > (9) </TD>
< TD width = 200" > (10} </TD >
</TR >
<TR>
< TD width = “200" > (11) </TD >

<TD width = “200" > (12) </TD >



</TR>
<TR>
<TD width = “200" > (13) </TD>
<TD width = “200" > (14) </TD>
</TR>
</TABLE >
<!- Other Tags (0") - >
</TD>
<TD>
<! nothing >
< TABLE border = “1” >

<TR >
<TD width = “250" > (15) </TD >
</TR>
</TABLE >
<!i-- nothing -->
</TD>
</TR>
< /TABLE >
<!-- Other Tags (0") ——>
</TD>
</TR>
<TR>
<TD width = “800” colspan = “4” > (16) </TD >
</TR>
</TABLE >

—_— — — <TABLE> _——. <TR> —_— <TD>

@@ : general Componente! CompNume! & H £Xt
@ tinclusive Component®l CompNum2! % #xj %Xt

(32 5) (28 4)9] HTMLAIM H2l=|= Component2t XA
EiTe] Al2tH

3.2.2 Component Grouping Algorithm

Component Grouping Algorithmoll 4= Layout-Forming
Tag Analysis Algorithmell4l % 2]¥ Component @& 7]
Fom el =& o4 Componentol] sl -1 Wj¥-of 3
gEe EE B J¥$e ¥E <TABLE>9 99 <TD>:
TolA 49 24 <TABLE>H %53 Ao 4dstd

ht

vl

28 o

rn

=

i

Pic 8 BEA B 1Y 1151

Component Block®& A4 gtct,

o] Y4uelEL ¥4 H9¥ ComponentE Z3te] Com-
ponent®] %7] Width Zte] MAX_WIDTH o|&}el -9
T o9l Component® 32 FE 1§3 A4& T3
gt} Component] Width7t MAX_WIDTHE % #8}:= A
< R 72 BE glo] HolHwE JiAle BSolBR wi-
dth £4%e) 2A 24 o2 oux, drE g 5& ¥

o2

Ao,

(1% 602 o YneFL YEL, (29 D (2Y 4
o 72H o1 YFe Ed 2P0 Ui Aoz B
el A #AE A7 Hetd 4 9l

input Component node tree ;
REPEAT {
extract next Component node with preorder traversal ;
IF (Component has sibling nodes) {
make Component group with the sibling nodes ;
}
// ex. nested table block (7}) in Fig7
make table block with Component group or Component ;

IF (table block has last < TD > & parent < TABLE > of
current Component is nested table & first ancestor <T
D > of the Component is inclusive Component) {
// ex. other elements (1}), (I}) in Fig7
make table block for each two groups of child nodes ;
/S ex. Cin Fig 7
make table block with first ancestor < TD > ;

}

rearrange Component Block ;

} UNTIL ( end - of-Component node )

(22 6) Component Grouping Algorithm

Gad
@ Comp_num=0.4.7) @ @
b o @ Comp_num=(0.8,15)
T QD (.32 Rw-o. oD
Cont 1 74 3--- . ¥ X iCont s
luz'z) M ont § sCont. + AN [cont |
()
Ge 2B God
@ @ ® ©® @) i ©,
Como,num— 14)
Gl CEwAs & . ® D),
iCont.r XN
o
Gaip oD
. <TABLE> Hode
<TR> Node @ @ ‘B )

<TD> Node

Comphum @ MW+ Xt

@ Inclusive Component2l

CompNum @ ¥ 1 X

Gy @ @y @ @ @o G

[ <TO>Y U =07 PEE & Yr 2YY € (KTABLE> HY)

ZOO <TABLE> O ¥ WX RE JY <TD>Y 2F [ L =
‘Cort | <TO> KW 0l <TABLE> Ol ENT BP . <TABLE> = B9« MNE <TD>9 & ALtz 1
% AR BHLOE /T IECY UNYS ©. 7 ISH BEYD 98 XE s

(28 7 (28 DO HIML oMol =X BT Fgte| E2| 23

02k

A4 Component =29 A %7 =z &3}
ATt MAX_WIDTHZF WA &8 9] Wold §AHE 3

A CERS R 2§ H9e FAB ofF fapye

H

1o offt
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B <F 1>o FEA AR <F 39 HAE Hm B
% 2k, 283 Component’t £&3te dlolg 39 ¥l
2 AR (28 79 O, @, @9 Componentx (D),
@L(@B) Ex (DQ), (@9 1522 & F Atk Hol

223 gAldHE 2t 254 &3 RE Ha H%e
<TABLE><TR>Component®,®</TR></TABLE> 3z
P2 oZ Component 1EHES ©Y <TABLE> &4=
#sta, o]F HolE EZFoz Aol HolE £59
A A DANME A9 HAAM Azol AHH Hold
=

e

< Component =59 29 ¥4 »=¢l <TABLE>

9] ojd A =2 AU
<TD>%& <TABLE> °|9]9] @& v AXg 2¥d +
gormz ojss HAF X wlXdl= HHo] JAsith
w2td (28 709 Component @9 Al Zo], A’} B
upx g <TD>oli B7} 53" <TABLE>°|W, BE A&L
2 7AAE A9 2A <TD> C7} inclusive Component?d
Ao & <TD>7} <TABLE> ©]9l9] o AXE 7
o Edsty 2 o, <TD>9 A4 =25 2749 Hol&
2o 7631'6}— #AL FPIT (29 DY EFH CH

b :.:: h:{ rlo

A4 = FoA BE XIg3tE A= (FHE 7ELE
#F23 &9 RE ¥4 ==& 77 HolE & (Whe
(ThZ £, o|F C& EF3}E HolE £5& e
olg} Z& HolE E53 # é% %3t} ComponentE-&
itel 58 @92 FE5 3 of @7t Component Block

o] €,

3.2.3 Component Blockd] £+

Component Block2 Ao XE%s}
24 INDEXE ¥ BODY@ o= EFHt}l INDEXHSE A=
¢ HTMLS] Aeto] Me g2E P2 Qlesoj22 AR
& FojA BODY?‘M <BODY> ¢tell m1tfz Aufz| = of
Ack ol @ #F HHL otefe] <& 3>3} Ze 9y v
HTE ’\}%0}&1 dele] AAHe] vug Fale Fd
o (29 8)2 A A4 A oA iE% Belch

rr xe

(% 3 HH Hlu Hy
kil 7lgs = se

TextLength | frA} ukE, A8 &L dojg 7M.
ImageWidth | frAb ¥HE, A€ width && 71,

o Ae 5E fdeizst stold Ya JEE A
LinkNumber | o150 a9 914, shawel 440 22
. qe 72 AeD. § FAGN Ao WAE 2%

owi\um o 74]3‘}%

Comam | 7% EE 5825 AGA 43 8 470 W

g BEo2 A,

var list = form.selectedIndex ;
if ( formoptions | list }.Value t= “0") self locationhref = form.options [ list ].value ;

form.selectedindex = 0;
}
l-=>
< /seript >
<hr>
< form name = “cts_form” method = “get” >
< select name = “cts_select]” onchange = “change ( document.cts_form.cts_selectl )" >
< option value = “0" selected > ¥4 1 </option >
< option value = “http//go.daum.net/bin/go.cgi’relative = 1&amp ; url =
/Mail-binJlogin_f.cgi%2Ferror%3Dlogin” > w4yl < /option >
<option value = “http:/cafe.daum.net™ > 74 < /option >
< option value = “http://shop.daumnet” > £% < /option >
< option value = “http/search.daum.net/?_top_dcolor&amp ; search” > # 4
< /option>
< /select >

< select name = “cts_select2” onchange = “change ( document.cts_form.cts_select2 )" >
< option value = “0” selected> 19~ 2 </option >
< option value = “http//messenger.daum.net/?_top_head&amp : msg” > 413

< Joption>

< option value = “http://mobile daum.net/?_top_head&amp ; mobile” > Al
< /option >

< option value = “http//finance daum.net/?_top_head&amp ; fin" > 3§ E 2}
< /option >

< option value - “http:/edu.daum.net/?_top_head&amp ; edu” > L% < /option >
< option value = “http//miznet daum.net/?_top_head&amp ; women” > ¢} 4
< /option >
< option value = “http//job.daum.net/index html?_top_| head&amp 1"> #d
< Joption>
< option value = “http//music.daum.net/?_top_head&amp ; 2" > %3 < /option >
< optior: value = “http//movie.daum.net/?_top_head&amp ; 3" > 93} < /option >
< option value = “http://4989.daum.net/?_top_head&amp ; 4" > At #3 < /option >
< option value = “http://fortune.daum.net/?_top_head&amp ; 5" > &4 < /option >
< option value = “http/avatarmall daum.net/?_top_head&amp ; 6" > ohuleHE:
< /option >
< option value = “http//www.i-soccer.cokr/?_top_head&amp ; 7" > 4=
< /option >
< option value = “httpy/daum.net/doc/sitemap.html?_top_head&amp ; sitemap” >
AAE7] < /option >
< [select >
< /fform >
<hr>
<1-- index end -->

<1-- index start -- >
< script language = “JavaScript” >
<=

function change { form) {

(22 8) el 4y 2 ol 2=

INDEX3 o & 24" E2& 7Adx9 dol eglel ot
ZA olmzlgt HAER F& An Zt7HE INDEX_ I3
INDEX_T& o2 AEg},

INDEX 139 Z$& 2a4E 39& AAste onjA
g adx~g FHsy, INDEX_T¥9 A4+ <SELECT>
g AAsta 7k Qe x gre] <OPTION>S value £43ke
P E2 FAPY. o] o AEEHE Jd9A dHeolHe
PR Az FHAA A4 d92e] width7t AFd 2
ol YAREE gt 71&E9 oju A HXEY o]y
3 ARE ~3YPE A9 F18Q g dHolg R £
Agez A=A gt

o]9} Z+2 Component Block®l INDEX¥ X+ BODYH
oo B % dda Y4 AFL ¢ FA49 HehgAd
A Btd #HEd e Ho| A8 AFsa AT s Ul
A W AEE YFHA AshE Jlee FPSH §A
ok A g B A9 5 HA E Eg Ao[EY A4
B, @ dolAule Ao RE dHolf FEo] Jd¥gxz £

e
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of #d Hu 27 g JdAA ¢4 Eslo] wely
INDEX #Hoz 273t}

oY M= Azl AHE T 71EY Holx
22 w3 AF 729 53 dAelA 44¢& 53 U
olaxn Hsti A HeolA olF L HAo] 5
A, A7 7 stolH A ouE B A3e
28 ¢ Ak

33 TA Aladle] = MA ¥ =2 EEIYe| 7§

ol el A H¥E 1 £AM WE /P& TPy Y3
(19 9ok 2& 7z AAYHE dAGT o A2y
&3 Aol wabd dAE] A, § B4 2AuA, 9 B
A HEgA, B4 AduAz FRd

Customized HTML ll

=

4 24 Index Customized Java Script
MY oA Generator HTML Generator Generator
¥ EM Component Block Component Block
ek b Extractor Categorizer
H 2M Table Layout Structure
B2 chy Analyzer image Converter

i fil
M2 r‘-_n> PreProcessor C'f:;;rgr'e

HTTP ResponseT
| Proxy Server Module

{ ﬁ'l‘l’P R_e‘quest

(339

=

28 M U 2IE H BAM HE AAHe 2E
T NE=

A ] AAME DAL= 9B g 954 #e
% 4E HTML £A49 34 #4¢ #83ch Client Pro-
file Analyzer 2% HTTP &tielAd Alga z2od A
BE 2&3a, A4 A% oo uz}l de3d 5] BAS g
Aol A a3 gch 5 ¢ gE HTML 4% PrePro-
cessor L&A 343l well-formed HTML A2 44
3ol o] Fe] ¥4 9AE 9 HTML Document Object
Model(DOM) Eg]e] dlojg 72E A3t} PreProcessor

55L& W3C HTML Tidy Project®] &7/ 245 @8kl
gaiAl, BEEE B ARge] dig wd o F A ¥

F Az § BA EddAdME Axlg dAzRY
A€ HTML &1 332 DOM Ed 4oz gduqn,
3.2.19] Layout-Forming Tag Analysis Algorithme %3}
Component ¢l & M A3t #lo]A] #lojolLo] thFh semi-

28 o3 HHEVIE 21T o A BE 71 1153
semantic 42 §& e FREA £4& FYd o
o 2etoldE A% FRo wa} oln]x] HME REXE §
gt ojuA] W HELe B =fo] OFE ¥ we
AT Fopolmg FAH A2zERE oWz Tuo w3
A% 2 279 F4 RES e B AxEa 4%

= AAER

A HAZ ) A BgaAe Component Block Extr-
actor e A= ¥ ComponentES AMgA} el 3
W oAzl ) B9 72 JRE o] §3te] MAX_WIDTH
EF 2F3A g 9 WA /AR 27452 2§3E
& Component Block< A48t} 3229 Component Gro-
uping Algorithme] 49 E&ANA T84 Hi, ol%
Component Blocke] ™3 INDEX¥ =+ BODY3Y 2F
#x o] Component Block Categorizer ZE| A Fa) g}

iAo 2 ¢ EA AAGAAE ddag EFE Com-
ponent BlockQ Z5-E ojn|x] == HAE Quxs AR
FESL, olF Ry HE 23YE 3Y 9 F7) g
A& A4} Customized HTML Generator 2.5 4
A GAE Bl HAE AA 24258 FA % o
A8 AqTAdstd ¢ FAE HAsHA Hr)

B w=idA AAsE @7)s 44 AFE uieh 2o
I F3F 83E A AMHe] Fa Qo e (a9
10 Zga] Ade] FrlsE wg 287 o] Wi vE

LA

A A FRshE BAE Btk Anle &
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%7t 2824, Content Converter RE& Z7)sin, dg
& Fe dee A4 e Zeayd P A g 9T
EEE& F7gu Z3a] HWE W3CY Jigsawd T3
ggato], B =idA AAsE § E4 B4 2 wg o
agFe] 78 2REN A5t F8A sla, F4 W
&2 HT 0, HTTPL1E MEEE ¢ 4 ¥g A~

Heo) Z2EElS Fdstch

poemmee o Proxy Server -------o-cmo———-—5
)

Content )

r--- Proxy Module .- ~ Transcoding Module - ;‘
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