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Web Document Transcoding Technique for Small Display Devices
Hee Sook Shin'- Pyeong Soo Mah't- 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 internet. 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 <ARFA > ;
}ELSE IF (other tags) trivial functions for other tags ;
) UNTIL (end-of-tag of HTML )

¢} 2& Azt Jehd (29 5 (29 49 HIML 44
=g WGPPE | b AZdH 2502 <TABLE>,
<TR>, <TD>, Component& %% E#¥ Aot}

(E 2> Componenttll F71El&= =X semi-semantic &

(A) : CompNum®! 3 #A <=}
(B) : CompNum, RowNum, ColNum, TableDepth, Width2} gt
((MAX_WIDTH < 50002 7}3)

(A) (B) (A) (B)
@ @00,11,1, 150 ©"| (0,9 14), 3-5, 2-3, 2, 400
@1200,1,2 1,50 @ 900,323 20
@] 300,131,150 @] (10,0,0, 3 3 3 200
® | 0,4 7,251-1, 1,150 | @ | (11,0 0), 4, 2, 3, 200
@] 400,212 15 @ 12,0,0,4 3 3 20
®] 600,312 150 @] 1300,5 2 3 20
® ] 600,412 15 ® | (14,0,0,5 3 3 20
@1 (7,0,0,5 1,2 15 ® | (1500, 3 4,3 250
@ (0, 8 15), 2-5, 2-4, 1, ® (16,0, 0,6, 1, 1,

650 -> MAX_WIDTH 800 -> MAX_WIDTH
® (8,00),222

650->MAX_WIDTH

(33 3) Layout-Forming Tag Analysis Algorithm
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<TABLE border = “1" >
<TR>
<TD width = “150” > (1} </TD>
<TD width = “500" > (2) </TD>
<TD width = “150" > (3) </TD>
</TR>
<TR>
<TD>
<1-- Other Tags (0) -->
< 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" >
<1-- Other Tags (0") -->
< TABLE border = “1" >
<TR>
<TD width = “650" colspan = “2"> (8) </TD>
</TR>
<TR>
<TD>
<{-- Other 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 >
<!1-- Qther Tags (0") -->
</TD>
<TD>
<!-- nothing -—>
<TABLE border = “1" >
<TR>
<TD width = “250" > (15) </TD >
</TR >
</TABLE >
<I-- nothing -->
</TD>
</TR>
</TABLE >
<I-- Other Tags (0’) ~-->
</TD>
</TR>
<TR>
<TD width = “800” colspan = “4” > (16) </TD >
</TR>
</TABLE >

(28 4) 224H HTML oiX 2=

-

TicH{eH
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- ——

b ot e

[ ————— — — o —
= o o ——

i

I
Il
L

—— m CTABLE> e TR <TD=>
@@“‘h:m*a! Components] Comphiume] 3t wid @i

@@@  inclusive Compenent®] Compium®] & &l 23X}

(28l 5) (O 4)el HIMLAIM Helsl= Component®t PEX

Ei1e] AlZHE M4

3.2.2 Component Grouping Algorithm

Component Grouping Algorithme] A+ Layout-Forming
Tag Analysis Algorithmo]* 2 9}¥ Component ® & 7]
Fo2 9dYd T 49 Componentoll tha] 2 wie] X
FEE BB B IS 4% <TABLE>Y ©@Y <TD>E
FolA A9 24 <TABLE>H 553 ¢ 4dstd

29 90 TETIE 2T ¥ BA BB 719 1151

Component Block& A4 ¥},

o] ¢x2]&Fe A AH¥ ComponentE 73] Com-
ponent®] Z7] Width Fel MAX WIDTH ©}3}Ql 7%l
% o9 Componentg U2 FE 283 AA L £33
o}, Component®] Width7h MAX_WIDTHE %33l A
< WE 72 Fe glo] dHolgutg 7 A 9-olng wi-
dth $438 24 Q0 Z ovA, AE 2l &
L= g

(1§ 6)& o] dnTEE L}EMLT'- (ad & (29 9
9 723 g Jge Ed 22 vehd AoR g
e AF #AE 44 mr‘l!’@ T AIE}.

input Component node tree ;
REPEAT {
extract next Component node with preorder traversal ;
IF (Component has sibling nodes) {
make Component group with the sibling nodes ;
}
/7 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 Cornponent is nested table & first ancestor <T
D> of the Component is inclusive Component) {
// ex. other elements (1), (t}) in Fig7
make table block for each two groups of child nodes ;
//ex. CinFig. 7
make table block with first ancestor <TD > ;

}
rearrange Component Block ;
} UNTIL ( end-of-Component node )

(222 6) Component Grouping Algorithm
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(n) - cTro Hoes (18) (15) G @
@ <TD> Node

@ cwim aen 1n T B @@ GO @&
e e e o]

<TOPY O SE2 ERN 4 Uk S LS (CTABE> 431)
[@:‘ <T0>M Dews S <TASLE>Ol BS 50 SH a9 <T0>0 25 028 4S8

ey X 10791 Hixe « _CTARE> Of ZUE 39, <TARD § 1228 Ak <109 # D82S0 3
CEEFA Wy HMLCE B9 J82F UsdE 0. J8W SRR 95 Re wt

(38 1) (3% ) HIML oidlel 72X EiD Egtel E2| 28

HAH Component ==9 A ==yt glE=x &1l m,
Qo MAX_WIDTH7F @] 2= 99 Wels §A18 &
A w25 BE 158 AYe SPuh oln $AAY
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HE <E DY 723 HEYG <E 3>9 Y Ha ¥
g, 282 Component”} ¥%3= doly 39 vxm
2 ZASY. (28 DY @ @, @9 Component: (D),
@),Q) F== (D), (@9 T2FLE & + Ut Hol
B E58 dAdAE 4 2Fd &8s EE 9o JEE
‘TABLE><TR>Component®,@</TR></TABLE>'#%} 7
< #Ho2 Component 1§E& WY <TABLE> £42
@3, ol HolE EEoz FHodr) HolE EF9
el dANE A AHNA AqReo] AHE HolB
E%& Component ==9 BREY ¥R x=9 <TABLE>
=29 o]d YA == Mg

<TD>%E <TABLE> °}9]¢ %2 t& AqE 2§ &
Rerz ol5g FHAE Ao wiAse #HFo] At
watd (2" 79 Component el oAl o] A7l Bel
upAet <TD>e]i B7} S8 ¥ <TABLE>¢|W, BE A&0
2 7H4E A9l 24 <TD> C7} inclusive Component®
7%} %, <TD>7} <TABLE> °|9|¢] t}& AAE Wi+
of TFL Y& 9, <TD>9 24 ==& 2719 Hol&
B202 Adte AL FIFY. (Y D9 AS CY
A2 e FoM BE X AR OHE VELE
F23 $29] RE ¥ =T 47 HolE BE ()9}
(th& Fi, o|F C& X#sle HolE E5& WHEY.

ol¢} & Hloll EZ3 AAE F39 ComponentE S
el HE 992 F&EHI o] @97t Component Block
o] ®},

3.2.3 Component Block?l & ¥ 92 A4

Component Block-& ApAle] ¥ g3t Adl=9] el u}
2k INDEX¥E 3 BODYH o2 HFHct INDEXE S A2
& HTML®] Atte] M 2g2E 29 o] 22 YR
& =o}x) 3, BODY®-& <BODY> otol rh2 Aujx|s)ol
et oldd 7 HAL ot <& > £ Y v
g A3t Aol AA#TS HuE 3o 3
o (29 88 A9x A AT oA ZA=E HU

(B 3 WY Him M

5 7|iE & HEl
TextlLength | fAF B, A" &S Zog 713,
ImageWidth | #AF &8, Al¢8 width g8 713,

Aol RE A2y} doly Ja JRE 7M.

LinkNumber | o149 o] 914, ezl f21401 318,

1 22 ATY. § BAAN ud WAY B
RowNum og Ay
| AY EE Azgoz AU 35 we fad

g o2 AT,

var list = form.selectedIndex ;
if ( form.options [ list ].Value != “0" ) selfJocation.href = form.options [ list ].value ;
form.selectedindex = 0;
}
H=>
< /script >
<hr>
< form name = “cts_form” method = “get” >
< select name = “cts_selectl” onchange = “change (document.cts_form.cts_selectl )" >
< option value = “0” selected > 9192 | < /option >
< option value = “http://go.daum.net/bin/go.cgi?relative = 1&amp ; url =
/Mail-bin/login_f cgi%2Ferror%3Diogin” > $M Y4 < /option >
< option value = “http://cafe.daum.net” > 7}# < /option >
< option value = “http://shopdaumnet” > £% < /option >
< option value = “http://search.daunm.net/?_top_4color&amp ; search” > A4
< Joption>
< /select >

< select name = “cts_select2” onchange = “change (document.cts_form.cts_select2)” >
< option value = “0" selected> Y92 2 < /option >
< option value = “http://messenger.daum.net/?_top_head&amp ; msg” > WA A

< foption>

< option value = “http://mobile.daum.net/?_top_head&amp ; mobile” > T4 el
< /aption >

< option value = “htp/finance.daum.net/?_top_head&amp ; fin" > F& &&=}
< /foption >

< option value = “http//edu.daumnet/?_top_head&amp ; edu” > M & </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" > 44|
< foption> ’
<option value = “hitp://music.daum.net/?_top_head&amp ; 2" > F2 </option >
< option value = “hitp/movie.daum.net/?_top_head&amp ; 3" > 938 < /option >
< option value = “http://4989 daum.net/?_top_head&amp ; 4" > AL < /option >
< option value = “htp://fortune.daum.net/?_top_head&amp ; 5" > %4l < /option >
< aption value = “http//avatarmall.daumnet/?_top_head&amp ; 6" > olule}E
< /option >
< option value = “hitp://www.i- soccer.cokr/?_top_head&amp ; 77> 453
< /option >
< option value = “http'//daum.net/doc/sitemap.htmi?_top_head&amp ; sitemap” >
AHE7) < /option >
< /select >
< fform >
<hr>
<!-- index end -->

<!-- index start -->

< script language = “JavaScript” >
<t

function change ( form) {

(T3 8) oIy~ MY 23 ojF| 2=

INDEX¥ o2 AAY B85 Adx9 dolg ggdd u
ghA olnjA e} H2rER FE An 4Z4& INDEX 13
INDEX_T# o2 &g}

INDEX_1¥9] A9 23HE HUg PAsto onx]
€ U922 R¥31, INDEX T8 Z9+ <SELECT>
& AAse zH 9ldx gho] <OPTION>®] value 43S
B miPHEE FEET o f AEHE Jd92 HoHE
2R 922 ZAAA A Ad929 width7t A 2
ol YAYRES ) 7|E9 onx} H2ES 3loln Y
A RARE 2IYE BYH F7HHQ B doy ¢ £
Aoz FAEHA ot

0|9} & Component Block® INDEX# %+ BODY#H
ozl BF % Ada 44 #4Le § EANY B¢
A B A Qo2 AFsn AFE FAE Yol
M BE ARE dEHA dgds 75E £33 A
AR Y MY A 53 g 2 @ AlojEY A$

E, & solAe A9 RE dolH REo] A2z Ry
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o 2M Index Customized Java Script
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U 24 Component Block Component Biock

HE ebf Extractor Categorizer

¥ 2A

24 e Tedke LayoAnahmlze'Stnmme image Converter

B2l Eﬁb PraProcessor C'ﬁnma‘;’::“e

< T HTTP Request
Proxy Server Module I

HTTP Response T

(38 9) 28 &M o7 E A% ¥ M HE Aj2He 2E
7Y HdEx

2 WAy A4y gAdME IR ZEHY 45Y By
2 9% HTML -r/ﬂ-J A #A4E @t Client Pro-
file Analyzer 2§ HTTP #tiolA Algz Zz2od 3

BE 325, A A e wet o § FHE Y
AW A eyt 9 ¢ Y4 HTML #41+= PrePro-
cessor 2Eo|A 343t well-formed HTML ¥4 2 +3
i ol Fe] B4 wAlE 93 HTML Document Object
Model(DOM) E2]9} vlole] 12& At PreProcessor
252 W3C HTML Tidy Project®] &7} 228 #8381
SEEA, BEEE g Ao % U3E o F BA B
& Hgetd Fdst

F dAR § BA EAdddAE A4y gAzYH
HAEY HTML 82 J§& DOM Eg] 4oz ey,
32.1¢ Layout-Forming Tag Analysis Algorithme %3l
Component B & HdAs 3 #Ho]| #Holofgol ¥ semi-

o B CHRITIE 218 M BA 9IS 718 153
semantic AR F& FIE FREQY FHL FYP@) o
u ZeteldE T AR wa olnx] MY REE I
FAgT onjx] ¥E FEL B =Fo tFEE HY v
AT Bopolmg FE A2ZHE oWz ¥l W,
Az 4 279 4 ¥ S BHse B A2y dF
FTE AAEY

A A ) B4 A8YAS Component Block Extr-
actor ZENME HE ComponentE-& A& 9o 3
W oAarie 4 2o 72 JRE o8ty MAX_WIDTH
€ ZA3A & MY WA fA 2ZER 2538
o Component Block® 44 3tch 3229 Component Gro-
uping Algorithme] 4% EEAA F3sA =Haz, o%
Component Blockell ti¥ INDEX#® L+ BODYd e £§
#4 o] Component Block Categorizer X &4 3@t}

iAo 2 § A4 AdeAdME Jd9Aa2 #5549 Com-
ponent Block2 ZHE] o|n]z] £ HXE QQuA HHE
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