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Semantic Representation of Moving Object
in Video Data Using Motion Ontology

Ju-Hyun Shin’, Pan-Koo Kim"

ABSTRACT

As the value of the multimedia data is getting high, the study on the semantic recognition and retrieval
about the multimedia information is strongly demanded. In this paper, we build the motion ontology and
adopt it for representing the meaning of the moving objects in video data. By referencing the WordNet
structure, we extend its semantic meaning based on the reclassification of motion verbs, which are used
to represent the semantic meaning of moving objects. The represented information is recoded in
OWL/RDFE(S). Here, we could expect the ‘Is-A’ and ‘Equivalent’ reasoning of the data as we use the
ontologies. And the semantic representation about the moving objects is possible through the video
annotation using ontology. And we tested the accuracy of the system comparing with the key-word
based system. As a result, we could get the approximately 10% improvement of the system performance.
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{stayimﬁplace} {set, place, put,.. } {jump, bound, ...

{ sit, stand, ... }

{bounce, recoil, .. } {leap,

{ ride,". ‘

{ move, travel, go

} {bike, ...} {sotep....} { hoot, . } { fater, ..

> hyponyms\
......... » Antonyms

} Motion verbs

{ step, .. } { speed, hurry, ... }

. } {goose_step} { run, .. }{ dart, flit, ... }

O3 1. = (WordNet) =AM

E 1. Visual informationol| it 2jo|2i| ojm

Visual .
. . Element Attribute
information

object person(noun) -
surrounding nore, indoor, outdoor

movwve
motion place -
sit stand

motion speed - none, slow, fast

motion

L - north, south, west, eas]

direction
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Video Source
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Event 2 i

Event L
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{ Chieet 1 Player, Object 2 Ball, Object 30 Goalpost }
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before(b), meet(m), overlap(o), during(d), start(s),

Goal in (01, 02, O3):—
Kick(01, 02),

Getting a goal (02, 03),
Kick, Getting a goal R
Goal in, R €{s d, f}.

Kick ((01, 02) )—
Approach (01, 02) {b}
Touch(01, 02) {b,m,d}
Disjoint (01, 02)

Getting a goal (02, 03):—
Meet with (02, 03) {b,},
Overlap (02, 03) {b, di, m},
Inside (02, 03).
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down, pass, hit, drive, go_across, pass,...

go, come, return, stroll, imp, jump, stumble, walk, run, rush,
crawl, swim, fly, wing, wheel, slide, rise, lift, fall, come

meet, touch, enter, go_into, separate, leave, kick,
catch, disjoint, approach, overlap, include, kiss, give,
receive, pull, push, contact, throw, heading,...
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» fly, wing, roll, wheel, fall, come down, rise...
12 A 244
mgo, walk, run, return, jump, slide, climb...
2. o A A 58
21 AF AR 239
a kick, throw, catch, pull, push, drive, hit,
meet, touch, disjoint, approach, enter, leave,
go_across, overlap, include...
2.2 AE-AN A8 Y
m shake, greet, kiss, hug, give, receive, pass...
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‘rush'5& 2to, o|& ZF ‘trot), og', ‘clip® &9
Ndez 7iedrt olzf3 Uylg Foho (19 419
Zol EA LEEA AF TX2E AT
44 AFL Event 9] A &4 94E& motion
oz gyt $3HASL action AFLE @A
A SAJFG dFAA LAY g T @
7158 BAZ Uehih 9] A& action_sta-
tus AE22 232 B3l 3 A deyE A
Ba7] AT AR TR (1R 49 AFTRE
AERE dd A4 $AY TEE AT SAMS o
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[action_status level]

faction level} — flight

- soar
buzz
- _1ac

hover

mi._limp. gimp

?-— stride

falter, bumble

—-i_trot, jog, ¢lip

I |
i I rush

1 _sprint

— _kick

i throw
i heading . |
—-—-{ méet. touch contact % lass
S i _receive
—1_catch

—-1_pull

Creemter T ]
— walk in

turn in

L

L]

disjoint, separate

L L

|
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9} e A2 THEAY 183 FYI v E Z
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action AZo AANTY. Meetd] FHYZ kick,
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E Uz Hognt
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t dE Eol, ‘B3 A9 A ZAW T 22 £¥
oA "EQ o]t 22 Y (Motion)E 93] Action Al
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<rdf:RDF
xmins = "http://vector.chosun.ac.kr/ontology/motion_verb#”
xmins:motionverb = "http://vector.chosun.ac.kr/ontology/motion_verb#”
xmi‘base = "http://vector.chosun.ac kr/ontology/motion_verb#”
xminsiowl = "http://www.w3.org/2002/07/owl#"
xminsirdf = "http://www.w3.0org/1999/02/22-rdf-syntax—ns#"
xmins-rdfs = "http://www.w3.0rg/2000/01/rdf-schema#”
xmins:xsd = "http://www.w3.0org/2001/XMLSchema#”>

<owl:Ontology rdf:about="">

<rdfsicomment>An Motion Verb ontology</rdfs:comment>

<rdfs:label>Motion Verb Ontology</rdfs:label>
</owl:Ontology>

<owl:Class rdf:ID="motion_verb” />

<owl:Class rdf:ID="single_object_verb”>

<rdfs:subClassOf rdf:resource="#motion_verb” />
</owl:Class>

<owl:Class rdf:ID-"fly">

<rdfs:subClassOf rdf:resource="#single_cbhject_verb” />

<fowl:Class>
</rdf:RDF

E 6. 4 252X[(Object Ontology)2l OWL EH

<?xml version="1.0"7>

<rdf RDF
xmlns = "http://vector.chosun.ac kr/ontology/object#"
xmins:motionverb = "http://vector.chosun.ac.kr/ontology/object#"
xml:base = "http://vector.chosun ac kr/ontology/object#"
xmins:owl = "http://www.w3.0rg/2002/07/owl#"
xminsrdf = "http:/fwww.w3.0rg/1999/02/22 rdf-syntax-ns#"
xmlns:rdfs = "http://www.w3.0rg/2000/01/rdf-schema#"
xmlns:xsd = "http://www.w3.0rg/2001/XML Schemat">

<owl:Ontology rdf about="">
<rdfs:comment>An Object ontology</rdfs:comment>
<rdfs:label>Object Ontology</rdfs:label>
</owl:Ontology>
<owl:Class rdf:-ID="aobject” />
<owl:Class rdf:ID="person">
<rdfs:subClassOf rdf resource="object" />
</owl:Class>
<owl:Class rdf: ID="ball">
<rdfs:subClassOf rdfiresource="object" />
</owl:Class>

H 4de Al hFd okl AHEE & gl G4d-& skl sk vy
ARy 4E T HiTe @A Muag s 871 e 238 wEate vy
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A} Thpe Aol el
43 24 2E2XE AR U0 HolE M o 237 wuoe B 7

ﬂ%é B Q*Eﬂr?ﬂ
Agle) Qe ARE
gax) 2% wor

A

7" gAsY ge

ofvlH A $AY 5 Yk B ERAAE o

) 428N A

MHe PRE PAsa, m e delHy 883
9 24¢ 3l Mue dolyy 534Rg neg A AA ATE A%E =
AT AEy syl Weslth Nzd dFE oy 2A EEAE ASIT. A9 Xézﬁ.oﬂ W 2
Fol 7ge Gardie) | Wshy A, Az g4 S A 232 e o
Aol AR EFST g AR 5Ho snrg ZASE FEst AAe 2y
% ol AT uxYA W o w F471E v < FP3ch Zyd dd= FgL 7—‘1‘iﬂ(0bject)*§?°]
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ZEHS glon 7 7‘4](Ob3ect)«] <35
BEE F Yol “5ARAF7 & ¥ AAH
Aol 7hE3irt. ?_]E—]}b]‘i A3 ALE
£ & 2 Z)(Ontology) 71%k9] o|u]=] Q1€ 4]
gl ‘PhotoStuff & AH&-3it}. [ 8 5]+ ‘Photostuff’
£ 5% nide dejre 194 #4& vehicii0]
[2¥ 612 PhotoStuffel A Bt 2. wioj&jo] whisf
AdA BHE HFE, g4 BES AWRT tF
3 gtk 02 299 vt YL HYFE 1
2 o 8RR A4 Al ZH AW T
& 24FEh @F onAE 2d3ke BE-AHoY

>
i
oo

2 off rlo rlo

M (Object) EAHZALS €A & + I E9E A
g, @& A9 REEXE —E-—D‘O}\_ HEoE ¥
oA Hol A 2¥e B LEEX S AA LER
X]Q] AZ72E Yeha o @= RDFE 849
Eax grow Qd g3 dd4dd ieS X3
3P37— =
(19" 6l AFA ) (Player)st EBal)ol wis #
Axgdos YoM 758 BEH 2E229 multi
object €3¢ Z;29] touchE AHE3IA g4 &
3 gt
e ug AA $AYS TE37) A £ =

 Video Data indexing Environment

PhotoStuff Component

a3 5. HH=2

Blolef Q4 Pz

Mudainto| Tss Tree | instance Form |

Ty &4 Onlologies
& @ otject Ontalogy (3
i object

18 6. =M 2EEX|(Motion Ontology) & ALE

- ROF
Arotne L O="hlp M w3 ory 200308 ﬁwﬂnsf

wins:] 1 ="hlp M. ical.owid
xminsy. 2="hifpfvacior.chosun ac. kyontojogwobjech

SIS rdt WD Hsww w3 0rgl 8IS 2/22-rif syita-ned”
g 2="hitns chostun.ac , YEIOE"
Hraingres="rilp e w3 org 20000 rdh schemair”

xreing owls himainy. w2 org 200 20T iow#"

Rrvins . 4="hp e W30y 200410 2mags-regionss® »

<raf.Dascription 1t sbout="hitn Svww ) argr 00
<rifype HOsUN. AL g
<rfélabel>white «freifsd lahei’

St Descriptors

=rdf.Lescription rdf about="fle ()1 % 2Uand%; ITEN
<ydftype roe hitp v, p.orgL hoicat
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