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Narrative Image Annotation Ontology for Semantic Web

XU Lei & WANG Xiaoguang

ABSTRACT

Narrative image is one type of visual literature resources that intends to tell stories. In face of its obscure
and abstract nature, existing narrative-relevant semantic models appear inadequate for its semantic
annotation and description. To address the issue, this paper designs an ontology model for deep semantic
annotation applicable for narrative images.

The model resorts to the design thought as in modular ontology, integrates with Open Annotation
Collaboration ( OAC) framework, and takes plot, entity, dynamics and context as its core. The model
addresses issues such as the organization and representation of spatio-temporal information in narrative
images, and the mapping between narrative model and annotation information.

Plot lies at the core of the framework. Each plot takes place in a specific context and involves some
entities, while different plots are semantically related in terms of sequence or overlap. In a specific plot
annotation area within an image, a dynamics is normally used to present dynamic features of the plot. The

descriptive framework, as a whole, is an abstract semantic annotation model and accomplishes the semantic
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description and annotation by mapping annotated objects onto the abstract model. Plot constitutes the core of
the annotation framework and corresponds to the Body of OAC in image annotation.

In detail, temporal semantic relations between plots contain nextplot, lastplot, overlaps, meets, starts,
during, finishes, equal. In addition to the above relations, other obscure and abstract spatio-temporal
semantic relations can also be identified in plots. This paper places TemporalSpatialEntity under the
category of Entity. To meet the need for annotation of spatio-temporal information in narrative images, this
paper divides TemporalSpatialEntity into Place and TemporalThing, which are respectively further divided
into two types-Concrete ( ConcretePlace, ConcreteTemporalThing ) and Abstract ( AbstractPlace,
AbstractTemporalThing) . Dynamics is another indispensable element in the model. As a core sub-category
in the process of annotation, Action has two object properties, namely hasActor and hasRecipient; the former
being the agent of the action while the latter the patient. At the same time, Dynamics can also have a type
( DyanmicsType) . Context is a special item in the plot annotation of narrative images, and it provides the
annotation model with additional extension ability. Instead of being directly accessible from image,
information involved in context is hidden behind the image, yet helpful in understanding the image.

To represent the complex relations of overlap between different annotated areas within an image, this paper
puts forward OAC extended vocabularies, including no-overlap, complete-overlap, inclusiveness, and partial-
overlap. In the end, this paper performs a semantic annotation experiment on Dunhuang narrative murals,
using an image semantic annotation tool embedded with the model, and the annotation data is converted and
stored in the form of RDF triples. The experiment verifies the model’s reliability and applicability. 8 figs. 1
tab. 22 refs.
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JifiZE 4 , hasRecipient RN ZSIERIZEH ., 3
AJCH Dynamics 7] LI A — A4~ 25 1 ( Dynamics-
Type) , 20E 5 ", JR IR HY Action A KillingAction
1 HeroAction 2512541

(4)1#%5% Context

1745 ( Context ) 2 A 24 EUE I 5 hr 12 Th 1
— RPN A, AR R LR A T AR Y
PRREST, LA 1 R A g KRB A 5
S REEfE BIFAN RO AE B iR B
FAE RS J5 (X R B AR A B, 7
W R 1 B R 2 = R h X i 0015 R
J&TH =2,

AN WA ERER A OWL #E4T R A 1k,
JERMEE X KR WER 1 i, ELFRARESE
S5 AT REAEAE 22 5 0 b O 7E 1 AU T G
5 TR X I B8 DI /N 3l o3 T R, — A

TR TE AR BB A — Sk 0 19 X, 5 2
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53 19 X3k 2 18] 7T DA AF 78 % 58 S0, ml B Ry
P& AN [l 7 15 =22 18] 75 PR X A 7R AR TR B
WATCER, L G b B — s i b i —
NPT UTEZ A gt =, R
SRANTR] B PG 73 DX e 2 i) 9 B 785G % T Ao
TSR AL B A ILAT I8 SRR 15 2, (F i i e
OAC 11 Target b3 J& 33 Ff X 35k K] 43 ¢ 2 ok S8
SEEMITE, EHSAS [R) D] 69 25 ) 56 & A6
A HE (nooverlap) |56 4 H & ( completeoverlaps ) |

{35 ( contains ) | #f 43 H & ( partialover-laps ) , A~
G U B, 58 A S R AR — D R AR T X
RIS A 24, B E X RTERER X
SRR — AR AR A A T X AP 60 35 A /N AR Y
B DI, 08 2 i 2 24 1 9 TR I A s 1 X
WAy ES, EUFMESKERP, AE
=N =2 e U R i =R P e 2 ]
ZARTVE WL AR T

x1 BEUREREZOBEEXR
J& M 4 #r Domain Range B
nextPlot, lastPlot, overlaps, overlappedby,
meets, metby, starts, startedby, during, Plot Plot 14 = 8 B Tk &
contains, finishes , finishedby , equal
hasEntity BEHTE K. hasObject ( Plot,
Object ), hasParticant ( Plot, Agent ),
Plot/
hasEntity Entity hasPlace ( Plot, Place ) , hasTemporalThing
Dynamics
(Plot, TemporalThing ) , hasActor ( Action,
Entity) , hasRecipient( Action, Entity ) %
Z1E Y £ A, ActionType # DynamicaType
hasType Action | ActionType N
ENASEES
hasRole Entity Role SR A
inPlot Role Plot e BT ey
_ ke mBEmEA AETRHS
hasDynamics Plot Dynamics
hasAction( Plot, Action)
nooverlap, completeoverlaps, contains, partia- PRk KB E & X &, Seclector § OAC
Seclector | Seclector B
loverlaps BT &
R K B 4 R o 3 9L R Sk
hasTargetFocus Annotation | Entity
A
inContext Plot Context TR AW

3 AEBEGREEEMNER

A il B SR R R AR A A ] 1
HEAT 17 15 A U6 2 1 K 4 ) o A7 2
I A1 IF S A A S Y AU SO AT L& B
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A i) v O S Bl SF A B A5 S I ) B T Y
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selector_1

hasJelector

selector_l

hasSdlector

partialoverlap

_ B
P'g

g " i v

& name:E s e name: FEiRE

b descriptionETEEEIA gzgfﬁ%@@% description: EEE S

= AIIE3IT | SRIAE R =, BNEEFESREE  ABETEERET .
B BB = EEETLER

ann3

hasBlody hasTarget hasTarget

ann2

hasB ody

nextplot nextplot

asAction
has{haracter hiasiiardeter asCharadter
chalacter_2 p L

hasActor ) I

N

hasTarget T hasTarge

t Plot ’lAnnotatl’on ] | Selector | [ﬂ] w‘

6 XTE 1 BT ERIERG]

T W AR R R B Rl i S

@prefix base: <http://niao.www.whu.edu.cn/i#>.

@prefix oa: <http://www.w3.org/ns/oati>.

@prefix foaf: < hittp://xmins.com/foaf/0.1/ >.

@prefix dc: <http:/fpurl.org/dc/elements/1.1/>.

@prefix rdf: <http://wwww3.0rg/1999/02/22-rdf-syntax-ns#>.
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schematt>.

a1 1: plot_1 T/nik® (FH FRIZ_FIZMNER blank node)
<annl a oaAnnotation> #FF7E annl &—4> oa:Annotation &
<annl oahasBody plot_1>. ##73E annl ] Body # plot_1
<plot 1 a base:Plot>. # plot_1 B—METER
<annl oahasTarget _:target 1= #%5{F annl ] Target & target 1. HEFEEE
<plot_1 base:name “EJGiiE"> # plot_1 KIEH
<plot 1 dcdescription “FEE RILERE. HEXABEFEE. EEFEILEE">
<plot 1 base: hasParticant character 1> #plot 1 HHWHS5F
<plot_1 base: hasParticant character_2>. # plot_1 fEWHE5¥F
<character 1 a foaf:Person>. # character 12—~ A#2EHd
<character 2 a foaf:Person ».# character 2 2—4> A#2EH
<character_1 basechasRole _:role1>. # A2
<character_2 base:hasRole _:role2>.# \ I M £
< :rolel a base:Role>. # rolel £— Role Z5&!
<_:role2 a base:Role>.# role? f£—* Role 2E#]

<_:rolel base:name “EJ5">.
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< :role? basename “EHIT ">

< :rolel basesinPlot plot 1> ## €% rolel 7E plot 1 &Y

< :role2 base:inPlot plot 1>.

<annd a oaAnnctation>.

<annd  oathasBody _:anndbody>.

<annd  oathasTarget _:anndtarget>.

<annd  base:hasTargetFocus character 1».# fFEXIK annd 1B FRFEET character 1
<ann5 a oaAnnoctation>.

<ann5 oathasBody _:annSbody>.

<ann5 oathasTarget _:annStargets.

<annS base:hasTargetFocus character 2»# R K% annd FIBERE AT character 2
<plot_1 base: hasPlace place 1>. # plot 1 &AKH# s1L place 1

<place 1 a base:Place>. # place 1 ;&—> Place 25%!

<place 1 base:name “EE>.

<plot 1 basenextPlot plot 2> #plot 1 K F—4METR plot 2

<plot 1 base:hasAction :action 1>. # plot 1 H—E{ER action 1

< caction 1 a base:Action>.

< :action 1 base:thasType :actiontypel>. #ZJ{F action 1 fFIZEEIE actiontypel
< :action 1 base:name “UE">. #HZBENE action 1 BIREHRE “iHsF"

< actiontypel base:name “IBEBITE">.# ZafERR N LFREIE T EE
<_:action_1  base:closeNamelnWordNet  “tellif1”> . #H] WordNet 2CE
<_saction_1  base:closeNamelnWordNet “whisper#i1”> . ##1 WordNet JSIE

< :action_1 dc:description “F Ja i 5 FEF B i8>

<_:action_1 base:hasActor character_1>. # action_1 fJFEZE 3 & character_1
<_waction_1 base:hasRecipient character_2>. # action_1 {15235 /& character_2

B2 plot 2 HAKAEE (EarREER)
<ann_2 oahasBody plot_2>.
<ann_2 oahasTarget _:target 2>.
<plot 2 base:name “HEKNEE">.
<plot_2 dexdescription “HK AEE WS . HABKE TESF I BENEE">.
<plot_2 base: hasParticant character_1>.
<plot 2 base: hasParticant character_2>.
<plot 2 base:hasParticant character 3>
<character 3 basemname “FEZK A”">.
<plot 2 base: hasPlace place 1>. # plot 2 ZAERIH S place 1, Al plot 1 —#F
<plot_2 baseilastPlot plot_1>. #plot_2 1 E—4~ &7 plot_1
<plot_2 basechasAction _:action_2>.  # plot_2 H—4~Bh{ER action_2
<_caction_? basethasType actiontypel>. #action_2  action_1 B —#ERIER
< :action 2 base:name “EE">.
<plot 2 basethasAction :action 3>.  # plot 2 H—BHER action 3
< action 3 basechasType actiontype2>.
<_:actiontype? base:name A ARBIE .
<_:action_3 base:name P,
< _:action 2 basethasActor character 3.
<_:action 3 basethasActor character_3>.
<_:action_2 basechasRecipient character_1>.
< :action_2 base:chasRecipient character 2>.

it 3 plot_3 EERE (RARESI)
<ann_3 oahasBody plot_3>.
<ann_3 oa:hasTarget _:target 3>.
<plot 3 base:name “EEFHE">.
<plot 3 base:lastPlot plot 2>.
<plot_3 base: hasParticant character_2>.

<plot_3 base: hasParticant character_3>.

7 B 11EFHRFERGIE RDF = TEREK
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LR = v @S an B 8 s i B AR i
T HARAG, % T HAET HTMLS JF &, @A T A
SCRCTH AL TR AL, 5 — AR T A X IR AR 2 7
THTHRBI M PRl — 1T, Rk T Bk
PR TASCAUF AR Ja PEOC FR | [R] I Y P L ]
DIERR AR P 380 A S Bk, B i
BTSSR 210 s bn T X B 18 R (B, 32 W)
FURE AL SOhR (R B, — A ¥  RDF
IR A, TS 4 T s S i T AR
TG R AR RN

R 3 A AR A RARTE R R T %
PR BIAERR AT 55 h /T, 38 22 1 OAC
THRESR I ES &, AR B BRI 1515 8] T A 2L
OCHE, FEEREMILAE:

(DAET 3 g E LM KN BRER R
RIS EE AL B LA AL R Y 1
PABAG 5 2 op [ E R0 K R[], (B Al AT 7E 2
SRR L B EIR R R — A

(2) 15715 plot_1 FIfE Y plot_2 My4%iE H 5
[X 3] target_1 F1 target _2 ZIHFTER N EE L
F RIS 95 78 B R 1S 19 A T X AT 22 X
RGBT DA 1] A 4 DX, s 3L 52 1y
T SOM G, WA 1 o S A 110 DO 17 5 A
SEEE  EEARCE BOX LA LA, X %

€« C  ©127.001:5000

ORRESCRANT g R Rl A T AR G
F e s .

< _target 1 oachasSelector :selector 1>.
< _selector 1 oaregion “100,100,300,300">
<_ctarget 2 oahasSelector _:selector_2=.

“50,100,300,300">

< :selector 1  base: partialoverlap

< _:selector 2 oaregion
_selector 1>,

(3) ffi L Role iy BHEAT LS, LLANTE 1Y plot
_1 AW character_1 J&“ FJ5” “Midr & (A
SVERAEN) M6 BTERS T plot_2 78 i
TUERTZER (R IERECE ) i,
i inPlot( Role,Plot) ¢ R K MEATAH 5 E
BT AR RS RE 1Y

(4) B TR0 RDF =Jedlifi LHEAT b 114
P AL 5 & A, FIE A B 32 45 AR08 o e Bk
BEIEATHE B — D IR AR S B, T RAAR KA
HEHTPOFREZS RR R 50, 7EIZAREAE
Zorp P 1Y hasTargetFocus ( Annotation , Entity ) 1
SCOEFR KGR A A A 7 ) A s S A A
I T S AR HAT AR 58 19 SUEURRAE , 1T L5 | 45
S PR FR O S X R OCHE . ) — SRR
] Pl il 1 closeNameInWordNet ( Action, word #
sensenumber ) 3 3£ B 3 VF AR 15 1 WordNet 17 11
YOG, LS HETE R BRI TR AR

=Ll ElH(Image) ~

R+ (Annotation) B (View) - SPARQL ~
IREFAR (Shape)
oQ oo
E#E A (Loaded Image)
EFfR(Image Text)

#8(Help) +

HEXEfE(Region)
B R EtE(ImageFile)
RIEE (Shortcut)
number type name | hasRole overlap | inContext | plotorder | [m—%
1 [ozm| | nem | | < Ll
2 [y | | e | | o E
3 Ammc| | wE R [ v Hs, Bon1a

8 VEEBENEIERE
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4 WRE%R

ASON AR B G A o LN RR AT T
W, BT % AU B RS A e i 4 1 T 45 6 OAC
VAR 4 ] R ) 19 1 s AR B AR R DL
AH%L, ¥ 5R Plot . Dynamics | Entity . Context 55 A
RIARZOIRNL, I X0 & A A& AT B P 43 #
St DUJUE FEA A S bR X 4, B
RDF =2 1% 19 bR i 45 5, 48 {1k Fn i el 3=
RURI RSN B Y O, i Rt
B TIARTEAE S, Ay A0 B R 1 A R 42 1t A
I JEFEXS T B B LA EARAE 5 9 17 5 bR T
AARK R L, T8 2 {20 15 bn rE A A 1
AR R R TR AW A2
2 s WRLEAR 102 47 & AR 09 5 4% 5 B MR e A
Z 5 AT g AR E 1R, MR E B,
WS B 10 WR 2 AW/ 5 G A8 2 A4 1 45 P ol
s AT 11 €A TE 78 Ak 5 Al T X L 1 T AR DX
A ICH S MBI 51 A R

L3k BT — R 4 s AR AL R Y AR
J A1, L2 mT AR 4 i AR B D 8 X T A A
EUG AW 5T 10 50, & Fi 3 SR 21 DA T #fi 3
PR AT DL — 2P 3R ok, MR A BRI A
N A R 0 T T B, B ey fif
FHT MU B A A 4l Bh R 531 3 = B TR 1% 1 s
ARG, BT, ES A sh R R o A
— e HE G xR A R R BT
TR M, SR EURAE S A B
JRIRPEF MR ZL M EAIR, 5 AN h & A
255 DRI A = 8 PRI 4G v 1 1 A 00 43 A AE S (]
B LA , XA I T AR BURNBR TR R T AN 2 2k
R T R FP IR 2 5, OAC #2486 T FRvE
5 B RIAE B R 4 T B, 3 P MO A ke [R] AR
— A AE 5 o 8 bR T 0 22 SR TU A IR,
H SRR T 2 BE UM X AS [ e 1 3 B AR 115 B
PEATIIT s 55 TN 1 bR AR TR A A A
A% , DAl 2 R 4% AAT  ICONCIASS %4h
FISERCHE 14 DG 3% [) R, b, 2 S B 1) B 0 TR 7R 2
SR, T AR SR GRS W AR TAE T

BEH
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