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Abstract When creating annotation information in a free-form environment, ambiguity arises
during the analysis stage between geometric information and the annotations. This needs to be
resolved so that the accurate creation of annotation information in a free-form annotation environment
is possible. This paper identifies and analyzes the ambiguities, specifying methods that are tailored to
each of the various contexts that can cause conflicts with free-form marking in a XML-based
annotation environment. The proposed general method is based on context which includes various
textual and structure information between free-form marking and the annotations themselves. The
context information used is expressed in XML based DTD, within the paper. The results are printed
and shared through a system specifically implemented for this study. The results from the
implementation of the proposed method show that the annotated areas included in the free-form
marking information are more accurate, achieving more accurate exchange results amongst multiple
users in a heterogeneous document environment.
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AEE i) oo Hlgtd PH d Q8 A(anchor row
feature)= 384 Uil IFE F FAL] A
2 olo) it W/ESF i F3 22 Ug HEHE 9
sy, ol HFEBE FEde JAHA Y= =
3RS B =FdAE 9A E wE iAol FoS
o olgg REAE AEsy] A% MY 39 e
w7 o] AAUA(bounding box){33] Wiel TFH =
£ 4¢ 94 9= d9sia, A €9 F7t 24 ol
A AY B HFshe Aotk 1By 7Yl I8 1D
o A7t wpHe 742H Alintegrating advanced
technologies)& SE=Z 4V AT 7MPAITE, A
2HoMe I8 LE} 2o] & 3 /M9 3A 48 xF
ke d9o] ol 2¥ LF9 2o] nkge $304 ¢
23 st BA S A9 § Qlojof Frt wekA
A" e otk g FRA 2% BA E JF
2 /2S5 RS WEE = ool Bo HEg E
8AES 358 5 Stk
webd B AaddME gAdE 249 5L
A2zl A5k, g deE getae] BAE GG
e F 4 A5 FF % od U WEF AR B
‘Q a3 AE BA gL A 4% gy 73
< AFT 1A F ALY NFE FE£3I7) A9
?f-MVﬂ'C o2 T3 @D Zo] 4 8459 MY
f5o el JAL NFE FE30, 1 23 28 6B
o] up7e F 2709 BA E4& L
A (4D ;
IF : (1)  Annotation EFgJe] Elgle]t).
(2) 7 €9 MBL¥ annotation®] m2}8}
t o] 274 ol ielth
3) 3 84 WE FHAA WA Fol

ZA 3k},
THEN (1) 1A8e= T%zl IA 4 7RT°“
: AHAZN 4 FE AR F 4 4

9 @ ez BEe,
@  wES E FHL SYP

B AL ZLAME $A AFE uks} 2ol 27) ol
Ao 4e TPF B Dol iste] B3 B A
S8 AQsR Ptk I olft AR 19 1.D7<1
3 379 By 9¢ BALE Age JEsHdE A
829 ozoie @7 2@ 109 Zo| §Fstd, 1
AESH 20| % he) A48 Egele ARE 4 5 9

AxEY] 2 S4 A 0 F A 9 2(Q003.10)

7] W&ol weba At mdere BA Qo i
\_/—‘5',- £ Wby A48 HAE AFsa qHeAME
" g 571 270 o4 HuEls, annotationd FH$-
%M(:L%i 5B)%t 4REA HHe F4ol(2d 5.A)
H§ vE Fo] & 4] (3)5S (Threshold of Single/
Multiple Row)& Y= ]-l:: ZASon Bz g
2 59 dAle W/EF BHE AT AL 73 (62)
Zg=o, HFFHA U} g9 g4z By
misttR = e S e R @
+3 (62) ;
IF : (1) Annotation E}Qo] Elgdo|t}.
2) ¢ AF wd 7AE FPsc
(3) 49 F 471 27he|rh
(4) ThSMR9 94 71F
THEN: (1)

o]3}o]c}.
"J}’b% annotation®] g& wo] &
£ E¥sith
(2) °3‘§1 AR AAg FPTh
=3 Oy 59 dAe g5y BAE HEE TS}
7} W&o, FE e 18 6BAE F&4 2719 9A
a Z AW} e E& HE 3F 2 WEsiof
gt} meba] B Ao E 13 (82)9) 7S A4A ¥
wd 7F3E Filo dzbe] 278 do] xEs: Y& W
£ ZolE og 4 (W) T HZ9 YA (Select
Upper or Lower Context) 5 3&38le 19 6.C}
#2o] u}g £ 48 AF BA €= wEIh
SUC = 24 Rowl X MBLS 50% °l451& Contexts] %
(4)
SLC= X 3% Rowel MBL®) 50% o451 Contexte] +)
(5)
T+ (82) ;
(1) Annotation Etge] Elde|c)
(2) 99 9= aggAnt

I @ 29 % 47} 2740l

(4 SUC<LSLCo|t}.

(1) AA49 annotation® Xmin, Xmax Al
THEN : A thie v 94A do 238

&g Aa/E A2 AFR
(2) o BA 73§ SR

414 £ 4 B8 254

% @ & (horizontal feature) ¥ X 3FAL anno-
tation?] #H-$ F<€= #APA AA AL F9HAY
AlF A 2 EAY e JAA 99)g wEske 3y
oA AT ol2F B3PS Asty] HHME 7
Z FasA nAs WE3ke] FAANT A4S E9
ANFAHT Hiiere] FEXHE AA FPo2 WEY
£ ek 23y F9 Aund dAE 49& $EHs)
e A AW 7 2479 OYS AAS 9
3] EAstor dm, EF 7 Q4E0] WHEE wfqith
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A0 A 99L& HE + Qlojor Fk

o]2 95t B ATME FHeA: WHS 9% 7
g AFea, B qAME 4A" 999 HFE 99
S #E3) 98l 13HeR 329 57 84 2
AY 84 FRQ vl AF 9 F @S s,
FAlOl B} AYE wlFe) A 2 EF AF sty
2% 2 B FHdMe JF gdd g4F 43 vl
79 YRo EFEol e vo] 2L F T M P
E 7 (146) 2 o2 4 6N(DFH 2L AT AR
(Select Start or End Word Area)So] Z&3ld, A=
< 97 999 N L EF AFPE FEIY 2 9=
a9 59 A HF 9dY0] ‘there’s} ‘watching'™ &
FASA Qdsty] W, Agd 7FH (146) 5L F
S35, 19 6D £& A2 998 F3eA Bt

_ T A ARdN X+ e EAste 39 olziziAs] §4
ThSSWA = SYE AT Context7t 50 Fol 5] A 4
(6)

_ @AM X— o g EslE T o) BrAle] {4l
ThSEWA = S"@ A HE Context7t £ Tols] A §A
(7

T3 (146) ;
IF : (1) Annotation E}¢Jo] E}ge|c}.
(2) Single Lined} 48 X33t}
(3) Annotation®] Xmin A|&o] A& X3
|t}
4) dA AFe] FHYo] ofrt.
(5) ThSSWAS] UA7|E olidelth
THEN : (1) X- W@og ojFsd 349 A A5
BA B9 AlF AHoz AL
(2) & AT FHE FPPeh
415 %84 B8 E3A
B =24 annotation® TRAKRe] T|A= the
a9 73 2 9 ¥(exclude)(A), WE(include)(B), =
E(overlap)(C) B AT+E XY, 2 =EdA= o]
28t Zzte] ALE FZEFH QA(structural feature)d}
watth v annotation AZ2EdA olgldt FZALA
£ v ety 99 #Eggel Hgstna o
W, ZF 8450] 99 W VFoz FHPIAAE ws)
oo} 3ln, o] HAFNA BE o] LAY $ Yok EF
A9 ge FxH gAEL ¥ty oz XML EA0A
T A2 FEHO] dRF7] wie, ol B B
L4 % e a4RHE Ads7) 9% RaAe) w
At
At 1YL o2 BITAHS s@sy] S8k
annotation® AIAAE 7He] Al HR 58 o8& F
ZEA FAE AFda & R} AU 7HE U
e, sy 72y a4 FRE 4AY 999 A=
AlE g Exgoz 7HF3e)

I A2 AgrddMe 2¥ 5o dAr FREA

<p> Sorry.abeut-him: He doesmt r
what’s like lying there day after day watehing

pecple’s ugly faces Passing in on.yoUi. Can you
hear me? </p>

(A) 2I=(Exclude)

Sorry about him. He doesn‘t

mﬂ hiasls> what's
-day watching people's
ugly faces Passing in on you. Can you hear me?

(B) WiZ(include)

Sorry about him. He
<emphasis> ynders >,
like lylng there day after day Watching people's
ugly faces Passing in on you. Can you hear me?

(C) E%(Overlap)

Y 7 o FREADY BAY + Ax 7EA
ax9 o

Y o 4 @) 2L AT YA(Threshold of
Exclude Structure Correction Area)?] ¢4 71&& wt
3t 1Y 7.A¢ 20| o¥g FAE Zedd, JF
499 23 ARE 6DAN ¥ 7.A¢ e AgE ¥
A Aok ohg 73 (115)e ol#F AL =EA
o FEAH 71Ukt annotation 9E H A gk =
A& ez Atk

_ 38 Annotation®) JA) FA
THESCA = ~srofaleie qi e Aol 279 g4 O

73 (115)
IF : (1) annotation E}gj°] etdelc},
(2) AAE annotation®] HAA ZHo] 50%
Zolo| HFdl= R Ggd LAT
AW Eesl EAF)
(3) annotation W¥-¢ W& FAlo] 1004
ojtt.
(4) ThESCA®] ¥A71E oot
THEN : (1) A% 839 AHe A3 AHLE, end
B e € s 23
2) o 9 7L £PH
FH 723 24 JEE YR HAAY, FL F
Hol HAF F ok F2H 847t FHE LA
BEE B9 AvedA 71 A sk 845
gslojor gtct A QHE annotation 71HoAME F23F
258 EHH({Exclude, Include, Overlap)) && &
E({Exclude, Overlap}, {Exclude, Include}, {Include,
Overlap},{Exclude, Overlap, Include})¥o] AT =
ok AARgC A (Include, Overlap}d 3% &4
(Include ( Overlap)E ¥E3t7] W&o (Include}s] 73
M= =9, webd {Exclude, Overlap,
Include}®] 4% {Exclude, Include} & A&std =
. Aoz B AFdAe F8HE 723 845
({Exclude, Overlap}, {Exclude, Include})®} A9-& ¢

o orr A

o]
Riss



858 FEAGLI=EA

wEke, At A2gleME olzd ALE Asty]
3 Exe 73 2dS AT

4.2 A|lAH 78 AT}

B Jlgdde At 714 annotation Al2F
o FE AxE 4y A Al2"e dx:$ 2000
g 9=9 CE 7|vte} Behe-AoA Ha=n, XML 7]
dhe] AzE A EF21]1S 98 EAMZ AMESIHG
E ZoMe o]F PDA #7304 TEEHE annotation
Alzdo)) 7]50) tiste] GH=E s HA A9

Zv U2 29 8% Zuh 1y 39 U8 go] At
A28 9] annotation Y8 <QUEHo|XzeMe =7 Z
A% v R=E AYde, A3 vpA Qe
dqMe AetE 2EA SE FI U 99 BA
JdeHH S A g

3 B Al2Ee] YR FME XMLE U= 3}
Z1e &l olell tig HEe] WE(AHXE) Y RS
53l 2zt JdY9EESY] #H2 $4, TS dHolE
ol i3 AEAEE ¥x2 #A3h o9} 22 W&
ARES 12402 g 29 9% 2L =3 E4A

$ Balo] 495 oA 29 109 2L Yee AR
2 AAAd
olg} e AR Exe] thdle] AMERI9] Annotation
‘Annotation gJ® 2IE{EOI~ — ] SR (XML) ]
IEESSETRINEEETIR L
=2| E2| 4Y47] [
A3 Ao ola) Annotation l <+
FEEH EbRlelaly| HUAE B S
~
[ 918 51 =AY |
Annotation 23 2§ | Annotation &% U XE2| ]

a9 8 FA Aad T2

HO)
O—7 0O S5—0
[chapter |
® . ®,/ N0 ..
tilegrp titlegrp authgrp authgrp
..... @ N @ — @

1Y 9 =eEY AA4AA

ATE & S8 A 30 A 9 T(00310)

ol ¥EE A% 7 4 ¥Hulo] wF Fold AHAA
€ Y3y ARE wiEe A B Aol Ags
BA 3o oty AFoE wAgYdS By S
o} ol HAFL 41-AA AHE uiet go] 5TA
THREDE Bt HHY, og 28 11 B 12004
2 33 2 AFGE FAE JeEla .

At AJ2Elol M= AR annotation FEE XML
of 714kl CAMLE AR o]8 3l AA|2=H
9 AA7ME FAANLHA HFE BAFE anno-
tation 99 FRE Ao} o|ZAL 1¥ 107 2L A
gredl E¢sln 1 ARE AEH Hxo e

eBook/0 body/1 chapter/5 titlegrp/5 title/O [text] harry porter/12/512

eBook/0 body/1 chaptet/5 titlegrp /5 title/1 emph /O [text] and the
Phitlosopher’s Stone/28/530

eBook/0 body/] chapter/6 authgrp/6 name/2 [text] 328 K. B 4/8/538

eBook/0 body/1 chapter/6 authgrp/7 name/3 [text] B 4§ /3/541

a9 10 =HEY sNe WE3gR

- Annotatum iip ok £ 2 Annotation Bpap ok

T interactive fnnotation inderfsce

annctaton in eBook provice SINENETGG

Therefore, i s poper. & Context-based
annotation modet and 3 DrOTGtYDR that SU
ooorts NG o e

Thecetore. in this paper. a contixt-based
annotation mades and a prototyps that su

(A) e (B)
a9 11 3 B AE] Ui 9Y % 2 9

7 Annotatinn i ok 22 Annotation iy ek

finotation model and a prototype hat
POTtS FECOONMtoN and comecton of trep-
prm marting snnotation based on the

A3 & result. he system provides an easie

(A) Lo (B)
Y 12 AE] gk 48 2 2y 4
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<Pxmd versicn="1.0" encoding="EUC-KR"?>
<IDOCTYPE report S YSTEM “scami.did™>
Qmo(ulonlho
<ammot

>

<NnhllEhl color="16744576"

e="1" nput dr ag i o] 11="10000" y1="10000"
2="0" uidkil187" g tpem drgging” g ¥

Id="533422%7>
<Ily|x>
<context>
<nonStruciural;
!B;:sk Wmide mloﬂs advantages compared to the paper-hook
«mmuul
tarting Element offsern 45" plmf'llndni)lcha?u sol}/ﬂz e 601 totglOffset=521>
q:nd‘n&demem offset="76" path~"/body[2}chapter] text(0]" total Offset="113">
structo;
context>

S g

anmnﬂm>
Lo

<addNote color="" 16144576 page="1" id="nser” atd-"ref833422">
&mmnﬂmm

<fannotationlist>

% 13 99 annotationd] Wd CAML A A< o

CAML Axr = AHAsit) o]2l3 annotation R F
z7 ¥ ot 9 29 133% zod 39 119 3o
Zol8 dAE AT Aot

wabA] Annotation £8& A= 71E dF39 2
o] A HE ¢ FUAAYRE o]&3te o] ohg 2
¥ 139 22 CAMLY LHE, #2 $4, Anno-
tation BFEAR & o183t BEA 5 A 9&
A Al 23 "

5 A8 A

2 Folas AL e tidk & 37

o /\}%1} H7VE AT 2 Q?‘i"ﬂ A 7
DSAMERIEC] AN AR viFe] 99 o o
3 AB=E 2SI Hatd, AL 71HHY V1E XLi-
bris[7]o14] AHE-3l= 71¥& A83 annotation TZE
Bl o] g3l AMERl HIHE ST 1}‘”3* o}
Zol g HEx FHL2 HFEFAAN FFHA F
o] 7] wiell, 27tx] Z2EEIYe] WEF dAH
F99 AT E AEAEC] FHAEE Irh =

E AdAe ALY ARE v 38 é’é" A
’“7‘} zhale] wadte Adld, 4R ARd S
M2 g 1089 AEACA m@std 1 @E}Eg
AHRAE0) EQshs AY 28 THPIOL

5.1 &8 1

B Ao AHgREe] A4T ARE upe o
S Zb Alz"le] 9 A4 FF=E FAYCh £ 4
Aol AR AREARSAA ZH 2GR, AE(10
), BEGA) S s dFsleE g Z2EE]
YRl de 4FHE upzlo tiste At 7Y 2 71E7)
A7 FE4s Zdzbe] 99 BE AeeAY A1F 4
E 99d ¥FH P E P2ed UYL)E F&30h
EE 4ddo] £ Fole AlzHdA FE3 wE 99
S AR A BoFa, AAo] gxd Jdig et

Z}°]7]' UeAE 2otr7] f3td 1(H3ste] FE8=) TH
0(Hde] FAFGx)A9 FES TS 4E AE 4
’\]ﬂﬁ‘:}. £ Adees 2089 A¥AH(ER 17, OEV} 4,
WEA)7E F stgoen, 4EE 9= Compag
PDA%} Windows CE 37 FdE Z2EES

ARE3FA T

511 A7 ¢ £4

7} A zgle] @2 AMEAIEY] HEEE #4317 9
st B Aol Mes Two-way ANOVA(analysis of
variance)& AHE3IAer 1 Ae o 29 149
Zrh oY 145 AMSAEY] Brtel] uid FEe JEhd
T o YHFLZ At 7o) Y€ JHEY 2
AEZE FAT F AN =3 4FEHRE AAFHL
2 #93KF(1,114) = 158, P < 0.005)°] JsleH, &
Azt Bjlel AE F9E(=el, F(1,38) = 938, P <
0.05, AE, F(1,38) = 271, P < 005)8 F4& +
At

& Proposed
System
W XLibAs

Subjective correct rate

Bracket

Line Symbols
Marking type

g 14 A9 14 o A ) R 71E e A%
FRH AEE( = 3}, 10 = H)

AY 19 dx AEAE tHxWOi % =17
A 254 A He 2—1%6}04 g el 4
& 71 JHEY § AFsca Sﬂrﬁs}ﬁi & ¢
AAqek. 7 By F A2 Ay e E}%loﬂ )&}
Nug AL £X¢ FFEE e, o}
gieloll} Bl gl 5 dutges *ngg
e m3 o] 2 BAsEy] Wiolvh EF AEY
S AEE A7t 7ME E olR®E HEL FE EF
9] goA it BEAEo] BgHoz Ay o
Boln, 2 A7 Atrge] EFHog HEHIUSS
& 4 Aok
52 48 2
B AgdAs & Algo] A £ 20719 A8
UVM tiated, 51-AA AFE 2784 71EE F3h
1 99e F&33, O AAE AL A2 ug v

%
oo B 4 & >

_\g



860 ARG =R AT E Y
5¢ o83t M2 the 1004 8 W%t 2, WeraA)
B g AMgRlelA Agsle], ol tig PFA=E H
NEEE ik 109 oE AMRIEL 274A] 99 B
H 7ol 9Ete] 29 uprlel d9 AR 13 AL
A7y o= o] 9oL FA AP wevh =3 A}
SAELS 13 AMEADY 953 9d9n 2o Ay
< 27k G49zel @rhd Aoyl YeAE B
d3lel 49 19 5YSF HE 2/ FYs

521 A7 42 4

g 19 15% 27MA /1ES 443 99 9 2x
g Z7) 92 1099 AHEAIEo] HrlE 93 Agw
£ Ueiz itk B AFdAME 29 149 o] A
7o) 71& JYEL gAFdes e FE=E e
FOAF(15) =
Auew, FAlel Z g
128, P < 0.05)°] UK

Wi slck =g 38k] @A g
130, P < 0005)& 23Y &
F(1,38) =

Y2 FIWAE,
2 2 4 A

=3

9
8
g7
g o
é 5 R Proposed
2 Systgm
5 4 » XLibis
S
2
1
0
Line Symbols Bracket
Marking type
2% 15 A9 29 WE Ak 71 R 71 APEe] o
87 Y= = H3, 10 = F4)

B 49 2o nng 29 19 23 usd 73
¢ vz Q. dddes dukd FAAES Al
¢ g HEY 23 gl 7IE APY £& 29
Bt ggsitn deago AY 1o vl 244
d Y= g AL & & Yot ole OF AR
23014 AHY vhle] mBHAS AL, n TER
£ vhd e ATART 2 ggolt, ulo] B ol
=7h olA7) wEolch wey whel tig nE 7%
& Agske A29 BRAME B9A ARY ool o
@ Y 4Ag BT & glojok sivl, £ o|F ¥
43 @] 9 715e BFH0E AAY £ o
oF gk,

6. 2 % gF o7 YE

B @FoNE

XML &A1& 7|¥te® 3lE anno-

2 34 A 0 A A9 EZQ0310)

tation @74, & AFE v FRE YA 2
2@ 1B F1HE AN, ol sk DA A
3 v 98 X479 9 wEsgdA 2As
tem 2o 57k BEERL, 82,
7 Q@ 24, FHLA FIFH 8 B4 E F
T £ A8 29e da) gl de
Aol vtz @ F2F PR FH gL g vg
BHE 7jgles se 7S Ay, o HEP
annotation Al2~%¥-g F&# ¢}

O A% B A7 AL NHE FE BAE AH
¥ o ARE 7189 /HEY 3AES dAE 498
TEST, GEAEA 2L HZ OE BANBAINE B
&5 wgo) 7hssik

B9 B d7e 722N 874 1 dolndas 87

234

B i

o Hd du o2 rlr
ol

< 71Eog I 28 BEMnd, Az, spdsks
A FLIETM : Interactive Electronic Technical

Manual) 5o &3ddez A& rHssith

FF B A7HLe XML £A 72 73R4 o2
A58 v AR AFH £ 5 53 AHY 97
2 A3% dFoic =3 FA A (semantic) Y F
ZAollA olm Fr A = AHZE $% annotation
HHolze £ 7IYH& L3 943 A& AYPsn
2l=g
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