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ABSTRACT

Semantic Event Search

for Object Motion Recognition of Video Data

Shin, Ju-Hyun
Advisor: Prof. Kim, Pan-Koo, Ph. D.
Department of Computer Engineering

Graduate School of Chosun University

For semantic search of video data, semantic event representations of object
motion are being actively studied. However, the existing studies are mostly
about content—based video search using low—level features and predefining
notes for the video data, and inadequate to interpret and process the
conceptual high—level motion of human beings. In this paper, relationship
between objects is represented by a hierarchical structure of linguistic
concepts to provide semantic representations of video events, and a method
that maps high—level motion information, which is for semantic shot detections
of video, to low—level features of the video is suggested.

In this paper, first, conceptual relationship between verbs is represented
using a hierarchical structure to represent motion event of object in the video
shots. Event verbs are located on top of the hierarchical structure, and verbs

for each event are arrayed as instances. Second, rules of the intermediate

- viii -



level that links low—level features to high—level motion information are
defined to detect concept—based shots from video images. For that reason,
characteristic values of moving objects are extracted throughout the video data
processing. Motion recognition rules suggested in this paper define primary
rules for spatial relationship using locations of still objects and moving objects,
and, for recognition of detailed actions, motion of each consecutive frame is
recognized by distances and directions between objects. In this way, events
represented by shots are extracted, and, consequently, indexing of the shots is
carried out by analyzing consecutive patterns of the recognized motion. This is
to allow users to use indexes when they want to search videos related to
certain events.

Third, when searching events, ontology is established to semantically search
events which are represented differently depending on application. The lexical
relationship between video shots and events, indexed for the final ontology
search, is described with the standard language of the semantic web
OWL/RDF(S). his is to provide semantic search and inference using
characteristics of IS—A relationship and synonyms in ontology, and convenient
search services for users. For semantic event detection of video data
suggested in this paper, motion recognition experiments of object have been
carried out in two ways. The average precision rate of motion recognition for
each shot was 85% in the test with the modelling suggested and precision rate

for event detection was 80%.

_ix_



AWE A3 gtk ot AFHY F5F WY 2n

AzEe N)es ED
283 Qe Yo wHow oled twe BewToe] HolEs} el

ZAsm glom, ol Yo Dol

i ApgAe) a7 WS Zshatm Atk HSol FuAEZ el the) ubiquitous

paradigm)®] SAO g AREA FA O HFE 7led wEH 277 F55L o

AR a7l WE AAL g8 Be Ropld Sad A7 AuHIAT
gow, A7HE 71&Ee AR B Rops 44559 /1588 ol Ytk

FErYele] e F HIYL HolHe B #4F A9 tiide] Ha glon,
& dyrite] HeolHE EE BEE AR 555 Fdl stue] A= Fi
Atk g3 ydo] Eoju HY e dolE o] g axntA
Al WHEe Zls JNEe] Agdtd. 53], AA =AM, UAE ¥E, F
T Q. Al2Hl, o8 AR A|AE, 9Aus, ov]d Blge AR HA Fo gl
ool "gA" Hg e A2 AJ=Hle] de & 3 BHS A% g2 U
AFEHI Aok ¥ ofye} T UCC(user created content)®] PO o
ol A HIg 2 dlolHEo] e s AGH 1o, ALgaL a7 W& HY L
o' E A%, A, A9zt oujde=w A= 7|eE9 ool HEH
A WFE Ao

71E9 Heugo] dolg A W F /g diEA EE 8 sk A

olth Bt dolEE Tz wg Bsa, Azt 589 542 28]

o
b
1=
fljo
do
rob
1,
ic)
to

m



il

7]

R

] 2]

3

2 9

/;Hl
o] ¥4 9)A] TAl(spatial location relationship) & <

ult) 2 Hely 3

-
L

] XY= 1tk MPEG-791 4]

s

7}

.?_

B!

=
=

3

3 ¥t L & (video segmen

_(')4

o
=
4 FZ(feature extraction), 4 ¢l(indexing), & 2°J(query) F 7 M (retrieval)

E
=

tation),

}231[1], Huang

S

&

S22 AHAA 7Y o

FATH2,3]. 18] 3

S

1He 11y

°F o

N

A

(pixcel)7+e] Q1A

4

W 3

,AO

Pass—=

o

]
N~

u
Tl
s

=

el

!

™
o
i
Wi
o
X
o]
i

B/

=
o

Gl

oo

878 AST AR

REEE

1o

d= A7}

-
L

Bl

o] Al
vl

=
=

gulE An

!
7K
o
I

X

ol v

Sl

(extract

] (recognition) % *] 2] (processing)

o] A
vl

& (representatin),

-
3t

ion),

ST

e
i+

(event),

il
=

J

59 of

A

7

229l

A

Aumet opjet A7 588 717 WL We ¢

] (motion) & 2]

Zl o
1=

[e]
=3

9 ATZ A7t =2 (temporal

P AYSE

3
gl

ol ¥

H

logic)[5], 7%t W< (interval algebra)[6]

Bl # 21(FSM : finite state machine), H] ©] %]t Y| E $] F (bayesian networks), H

o
Hlo

=0

H

B ™ Al(status machine)

}E}

vc:yl_

&

MM(hidden markov model)[7]S ©]

ol

, @A 2Elm Yo wolE e eIt HAS



v E} o] o] B (metadata) FEE HE| W TIo

-
L

o]

AR}

A8

B
2]

o

A8

—_
o

il

]
i)

oF

Bl
ol

A8

—_
o
3

el
o
B
22|

o
a

H )
MR=RS

H7] A=,

S

SEERERRY

=
=

webq voe HolE el Ay gu

Wel mAQ Auel AA ol

s

_(')4

el
Hlo

il

Gl

-

o

B
2]

—_
o

Qejg). oo}

S
=

(rule based)®] F %175 (intermediate level)

2 7]%k

:H_

s

_(')4

el
o

SEE



oy
Lo L
A of ® AR R S~
) — —— =
o 2 = w @ WM m.mmaﬁe
© o W o o N 1 o g = 7 <X W R H
—_ _.E g s ~ OW m w.. £l < = Zo S ™~
= oy~ ~ Y i T ® = = F oy B oo
il ,Nﬁv 1 froin! ‘mﬂ 0 ] a E._O ﬂ.ﬁ 71_ ‘mﬂ ﬂ 1 [N}
A N T e _ = il A i/ TRECTN o o
0 o —_ ‘Mu_l 71_ ,_ﬁu — . OL 3] ‘ul —_— o —_— = .O:# .
s o= %AmaLEM7L@WﬂM o g 3 m X
T P T i Moo= o T o mﬁ D I ) w_e + S = N
o) N | o & m %O X I uro 2 TN u_. o m A I=
5 o P %ﬂ%%ﬁ ﬂmﬂ.m]ﬂ]uﬂ iﬁ.aﬂ T &
o Mo %@%ﬂﬂ%ﬂ:ﬁouwo ALl = =
R .ﬂ%i%ﬂﬁu&mm%@ mﬂdﬂM% S
My —~ — i~ a - Jsy —
_ %ﬂwmamb_bam%w T e R P .2
= o) —_ X = — g 8 N B o© = o o N
N o N op = = > U N7 & N
o 7 o T o KB a S ] 9o Sl = o
iy of o o 2 SN R~ e X MM = < " N oy
ﬂﬂ%% w3 T T £ T & A S &
° = T B g OF P s 9 o = A X T
c 5% I o &0 QRN e T o
A = Ga A w ' i o W R A o
O,# X EE nﬂ% g O,# g OW O_E o3 %O = 0 \Ul O_E Ao N ) o ‘_ﬂa
ﬂiﬂh@m« g %o @ T o B o K -
= < 9 = = of W = 0 ol = SO
o 0| e o T = g = oX A TR = o T o o = e o
4 cy a4, n ] ~ [y OTu o N Hﬂl N \_II.V! —_ ™ oF
o o I S o E S o o o WP wO o 2 % 9
do B g O T T 5 G Jo = WP <a N oF P
oo o ojn Gl Y = .= T oo TN o Nlo ol . o
= 2 ro = T T 2~
o ™ 2 S 9 T ® = N o o op pid
<0 N N o= q|
o= o Be oR Mﬁ ) 52 o I ol G > = o 1E iy = 5
T = ®m = A = W 2 5 o CECY H & N =T o8 o O N 2
5 T = g W P o g I 5 A5 K = F
e = 0 g woN = D ! X % o g n
o o Wyv W of m = TRk 3 X X o9 T op X T oo
SN X0 do W s X o woE o N = po9 = F RO
~ I o) = S o= o T oo <
B N E:; ﬁa = R =3 T = = N m _E T _u: 5
~ T o O ® ) Mo S B
o0 N R o N L Ho B = N
TR F T < e TN - M= — e = NooTE W Too
%ﬁjﬂmﬁ@ﬂmﬁﬂmﬂwﬂ),ﬂrmAd_ﬂu;’1ﬂ%ﬂ
X . £ 22 Fw & ooy A E 2 oE
qmﬁggm.m%m@quwa%tm
O = —_— o )
2 O0E 0 m m N g 7 WLE g E M ofp W % Wﬂ_
= WX I o \D! 1) ,ﬂ E._ X —
al T ) o o ]
AR s
B

]

_(')4



ARE, ZAPRE] el HolHuolag 44T AR HolEuol sz
Zzte] mAP AAFE T AL AAE FEGY A8 FAGS Aol o
VHE ANE AFnde) A AXsE Axvzg rjRoz WIF 4

Zzke] el W 49 APL Ba) oWER Q4™ & U= FHo|
Bastch b Qe gd Aze] FHol H A%H AP FA5H
JME FHL APFOZA ML Shoto] HE AF oWMEE FET olsh

S EZAE o]&3 vy HolHY oujy AAMS 93l meet, leave, enter, exit

T 2e oME LEEXG 2¥2 A, % T 2L ZHgl LEEAE

H3t 2EZXES 7SI 75 LEEZAE AWH

99 EEY OWL/RDFE) Feje] WubdolHlz wdsd LEZAS o8
ojn 2 Aol 7hsstA g

mpA et 2 AjbdE Y EdY VYol dig AeBItE HAs) 2Al G4

FAY AR HEG F2L B AND FHL H83

o,
it
o
N
N
-
ok
(o3
f
-0,
=
S
>
o
D)
Lo
r o
>
=2
N

FQ] meet, leave, enter, exit &I T
= Z4zte] HlY e Ty o EAEE AA ] gujela
A s ojof ghrh ek HiYQ g ol tek uilF} Fa ou] HRE o] &3

o

FFAZT ob2d, v AA el E A Ted
&

A% Aol A4F Yelold AAOIE S FE3A 7



o 74

1 ~ oo = W o
T T RGN G N N A, T N
OHH %unuﬂ%ﬂwrmﬂ: M% 7%@ ﬂuﬂrwmw o
CRCE M o= o ® o8 Mo X D B 3 ® ) =)
[ ‘Ul w I - oru ! E Wo ﬁ =0 Z+o =y Bl ﬂw‘_ o) .Q.E
w U2 E Bop o -~ - N B do oF ~
o] = = N o  ~ N = o ol o] . T . o) P o
O,# ~ = 0 o = —~o ‘Ul [=9] 0 ‘UIL s
ny 5 o ;b o R T & T T o s X
9y el 7w . rom e B\ o o s
G I - R O *x & W= il
e T 0w pEw LT g X
LIS EaeNEws xR o oz = T
= E:; N o_e = o EF <P B &o ‘Dl —_— \_ll.y! o ~ 1__/|1_ o_ ” ~ E._E To o
A ST T - A R S I
ﬂﬂg%u%zm%Ej_%mr@mwﬂﬂzw%zé% iy
{p i - o CHY LS
S X W o omm o T © = o = g R H o w N .
o e T L Pe ok 2 PRI SRy oy oo
- % = X e AE@EER gl e wloe g on b
3 = o) W i1 o o = = W o ~y X s T N K
m = = Ny 9 W 9 Mwox LB = o N =~ o T NG
Hﬂ%ﬂyﬁmﬂﬂ%ﬁ@zﬁ%ﬂ%ﬂ%%ﬂﬂﬂﬁ%
— o o o ! —
o o P zﬁwmﬂmo»%mﬂg%uyﬁo_ao_eﬂmrﬁ%ewﬁa
H B B ~X ) < ofp moﬂ oz - .m &.N X T w = ) ol o = BT
oo oH® g _ _ﬂ W D T T & w IF Eﬂ_ T oy OF zu ﬂt
- " = © : ) op " O o ¥ e BT 0 o ]
wrym@ﬂﬂ%%%gmmoﬂ%@W%@@ﬂﬂw_o_eﬂ
N ~ N ﬂw‘_ ™ —_ ;l:.y! ,OI o) oF — = _.i = BH = Ht
G A O - = T o o & ol N
HoE X o ® o g x T T ooy o = W
on o H & = il ° o) Y WK of & T ™ T T
ﬂrﬂmﬂﬂo_eyﬁﬂﬂﬂﬁﬁﬂﬁ%ﬂ1m__bgurmﬂ%ﬂuﬂ
e = o of 7 oo B = T 9 BT o ox ! o
Pom oz o R R o B N o T o= B N
S DN I T O T % N
N I N RS AN 00 ¥
G X 3 G+ o F o T o om | ol = 0
o7 ° ,Nro —_ w2 0 v s s k3 =
T oa fon S o T koo RO T R T g B oo R T
E%ﬁwﬂoﬁi7§rﬂ%4ﬂmSﬂﬂgﬂgwﬂ%v
Htﬂﬂﬂ%ﬂ&ﬂ@%&%ﬂﬂaﬂwﬁm,zfmwﬂ&awu
S X o oo o T RN T o SO = <



O.#48 d+

HITlS ElolEe] ta AEALe] BAle] woldol meh HitieolN AA &Hedel
A AL 98 DEF AT o Fol Atk B AAE WL HolEe
ol AR #AS s neHE A4E 53 A - ¥ 54 Fne) 9@

2
A7 FHOE AEA RS 1AW 1ADF v Ao @ J)E 2
Mol

Lo

He dolee] AT A2 A5 ML HolE g duHos 24
i A2st7] 9@ 7ol UEHAY. 55, TV 353, vide Ae sheslo} A
YA 5 vde Hold AE aTHE B Bobd FHOE s BgA
9 F2E HAE WYL dolHE ERHos By, I e dolHE
2 | 2753 ok WYL Helg g W 2
A2 % o A4, $29), Arh$)A (absolute position) 53} L& A2H =

ool EASE AAE Alole] BA, AtE 53

=

toj
o
o
lo
fu
2
o

b
b
1=
ot
4»
%o,
fr
N
olr

(o]

Mo dolHe A4, 49, AU 9K 53 2 7% SHYEE AL
E

Heo Wes E0 oduHoz @k Aew.



2

A H9][10].

ol

H

a. Mg HH

~
Ar

o

A8

5

sarl HaeA A%

o O
1o

gol b

%X (color value)®]
RGB A7 ®do]
Hh & o)t}

L

-

A

X

old}
=}

2 (255,0,0)°]", RGB Z¥& 3%

Mol mdz
WA Abo] o A ]

AR
A

1Y

3t
- White

o

Eis

Blue
(0.0.1)

0,00)°1H, W) FLA

Black /"I,'
2.1) RGB Z& 3x+#

S| AEL

=1
=1

- Red
R {1.0.0)

i

(

2
4 AERE )&

AR
A

7 74

St

°

AR

l
) o]

I

[¢)
4B EQ] A Ay Al AH oA w7k

9

L

-
-
L

L

zpo] o
YER
UER
ATH11]. ol (Z2¥ 2.1)7
7HA =

A8

(o)
H

(1,0,0)°lth. Z g

-
L



T 9dom, RGBe A 71A AAxEE 3J|2EIWS dEz2 AHLEI ZHy
2

b. 3¢ AR
=4 ARE ¥Ye dHolye <udy HAS 93 34 Fret & £ vk

+4Y HERE o]&3 7|E dAFolMde FiHEe A ARS8 s AY[12][13]
Mz e LAdwS s AF[14][15][16]7F WFEEoln o}F Yol AT A

i et AA F 7 AYS EF A7)

O

HIT @ dlo|Hll= shitolde] AA7E EAgeh o] g AAE Alele] FIHH, Al
HA A FE 98 Ride 7o ZE Al HAXske AA Y 23198 A E
et 7] faiA Ao 91X 7 AHE-E ok MBR(Minimum Bounding Rectangle) H] T
& Fxol EAtE AA ] FA, A BAE ol &3] AT 7 HH ghol
Aok (29 2.2)9 239 =@ Kje MBRel 93 A4 0,9 91X5 YER 7] 3]
AME (xLyl), (x2y2)2 FdH o] Atk AREA AN BIY L Shot2 A&2<
zZydog FAF An z+ Zyduio] AA o Ao AAFE B8 AAI A - F
2 BAE o] &dt Aol tF AAe] ksl Ak



(28 22) A2l MBR

2. A - FtA EA 9} AR EA

Al FEAE A B50 we AAY At wEFEAR AAS
#¥ste AES T3tk Egenhofer[o]= ZAALeole] #AE 87FA FHEjeo] F3HF

AR A9 om Allend 13714 Al7HE BAE Ao zn MA e AL

el HiY e A Agk BS A 1A%k MBRol| 23]

(2" 23)% 22 87kA9] FZHZA HA(spatial relation)E At TH EF F

rlr
N
2l
(o,
(&
)
oo

Egenhofer

MA| Aol FHA BA HEE Y3 Description Logics A3t & &
A At BAFolS] F3HA #Al AoE A A AXT (AaAn), (AxAp)t
Bl 9113 (BuBy) (BeBp)7t Lotk wEd T A FzrE  #AVE
contains®] AL FF AHolH DSl 23] (Aa,<Ba/Ax>Bao) A (Ay,<Byi A Ap>By)
o} o] A}
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equals inside contains covers coveredBy

o) (D Co) (o)

meets disjoint overlaps

(23 2.3) Egenhofere| 87tx| =7+ 2HA

b. AtH 57

ditFew AAE HIYQ dHeolguolxe] Ay fsiMe AIRbH HA
(temporal interval)e] St = AA| 7} wl o] BjH o] & A AE = 31| AlRH(valid
time)¥} A 2] == A|Zl(transaction time) 5 T 7}FA] FE| Y A|Zlo] EA|T}E whebA
Allene A o] AIZHA 1A S @SH7] 98l 137FA 9] dA9F 2o ©E 731 7]t
s AFAT47]. olH g A= AAA oo o E gt FE AIRFS BlX
E 3ted 2835hA " d& 9 “HigR A(scene)dl ol AA Oy, O O8] T2
2 Uyt o= £ 0%l Os7F Atk Ado] S0l vt & ot} e} 2
S AYE AT before, after T3 22 AHH #AVE 27T (2H 24)=
Allen®] A7 #AE Yelf 3 ok 25 A9} BY 1ZEZAFo] o] AI7F#A] after(A,
B)Z 77t 42 HY3E (An>Bo)E HH ™ overlaps(A, B)E (An>Bi A An<Bi)
AA<Bp) o2 A oHT)
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A
] meets(A,B) A B
equal(A,B) metBy(B,A)
B
before(A,B) A 8 A
efore(A, — — starts(A,B) —
after(8,A) startedBy(B,A) IB—|
. A A
during(A,B) — finishes(A,B) —
contains(B,A) IB—| finishedBy(B,A) I—B|
A

overlaps(A,B)
overlapedBy(B,A) —

B

(23 2.4) Allene| 137FX] AlZh2HA

c. 93A

2173 A (topological relationships)= Allen®] A 737 9} Egenhofer®] ¥ 7H4AE
TEE IR A sEdd wWE Fole AAY ¥ #AE HEde=

Egenhofer & (L&
AZBAE HAATH18]. AE E°l 54 AFES F AAIE touch FEfolar
Hio]l Eues AlFddA A&Hom EAITHE o= F AA
Atole] 91/#AI= touch, disjoint F+= overlap AE]7F #HTh oo Wl touch
o] dA&E= AE #AC 93] meet(m)T met(mi), during(d)$} contain(di),
start(s) 9} started(si), finish(f)9} finished(fi)¢} Zo] A&EH o2 a2 = AT

£
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disjoint touch  overlap e

Zaher Aghbare= H|TJ 2 Shot¢] A]Z}4 57 (color, motion, texture, shape,

eto)) Al - I8 FAAE FF3 Visual-Spatio-Temporal(VST) Ed S A TH39].

Modeling
Lemmmmmmmm oo . visual features
Extracted Defining new
__ Visual features _,/ VST relationships
""""""""""" Computing

Spatio—temporal
relationships

(28 26) AlZ4H ST Al - 32 A0 e S Z2AM2

2
A9 F AA ] th3 £E = slow, moderate, fast® FEt] £ 5 st =)
sk QA F7He 3119 Shotol]l EA)st= A A o s 9xFL A &7 =, none, north,
northeast, east, southeast, south, southwest, west, and northwest® X HA3} AT ¢

A 9124 ¥ (position topological space)°ll Wt A el= HIY] 2 Shotol] EAlst= A
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I O

S &7 o L7 O
S £7 color_distance | ZAD speed
#till slow moderate fast
Virctusl tal
black object (B
: t
ta
ts
b North v
L %
Wast o Rokates 2
Daounta:cleckwis-
Rotate \________// ol
clockwise East e
South
(£-1] {d}
(ad 27) AlZH e ataA Es

Al -

ol

7+ BA A olE Egenhoferd] 7t#AI¢} Allen] AFBAE o] &3l oH
MZE AA Abe]9] VST AL (F 21)0l 48k 2ol Aot
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(Z 2.1) AA Atole] VST A

Relationship set Member Relationships
relColor sameColor, lighter, darker
relSize sameSize, bigger, smaller
relPosition samePosition, above, below, toTheRight, toThelLeft
relSpeed sameSpeed, slower, faster

) ) sameDirection, opposite, perpendicular, sameWithAngle,
relDirection . )
oppositeWithAngle, towards, awayFrom

relAppearanceTime | inBefor, inWith, inAfter, outBefore, outWith, outAfter

ol9} e VSTEAE ¥IY 2 Shote] FAMAA-S 913 Egenhofer[18]2] $1/3-37] <l
93 Neighborhood 2 & F &3} FALAM] AL&H T
VSTREE & BlY e &9 AA ol thet Azte] wste] m& AzH2a 57 AR 9

N

A D AAEY BA AHs =gst] deil= U8 A 2dE 7ye=s
AAB/AE ®Hs7] Y&l EE VSTHA HAE=E agzs 18 FARES

Ao sl =g A A FAN A0 otk BAPS s
AR AL g ouH mdE

Mo dolgel tad oJua AL 98 AN £HY9 uH oWE EHo|
ge A7k BEsA 2983 Yok AEY ATES ARY 5L o8
WEow GFAdelt mde delgd vg F4e Fos: PEEel
aioln, G4-g vletnE Azte] AXHoln A
ANY 5 gt wpPEel mFsh woe dolHe AA $49 Edd U@

e

AzL2H EAS AFEARe] AW HIYFFEe] scene®] ZFX oWl

o
re
o
)
e
=3
(ol
filo
%
1%
ol
=

r o
x
il

FEe7] s A1 AAG Allene] AZF@AIL Egenhofer®] &3t
THT AGAA FAE FA AA FHYe wAdHow R AT AT

Ao SR A - FHA BA Aol wEAL e dole] FAIL AR



AHAVAE LEEAZ HAFOZA Mt We] Ax £3YS AsuA FHE

1. A - 33 #A 719 AaY 4% Ady 5%

a. COBRA e mdd] o& A - 78 oWlE 914

M.Andrea Rodriguez[19]+= low-level features®} high-level conceptS w33 3}7] €
S Wete g y&7)wk AM(COBRA) 2l Aot Atdd md& (19 2.8)7
Zo] Video raw data, Feature layer, concept layersZ T/ €t} o] A9 Y4 F
eature layerdl| A B2 o2 RE HaY 54 colors, textures, shapes, , m
otion & A& FE3th. concept layerdl A= BT QU o] oW E HES 93 3
o7 AAlo] g 54 % A - 3 DA A 7S FYsATh AHEE AT
2|2 Allen¥} Egenhofer”} Qg A] - &3+ A A ool ofal $17#7(equal, insid
e, cover, overlap, touch, disjoint?} F71¢] inverse Covered_byQJ- contains) & A}-&-3}
gom WAAE H3) YA Ag A H¥ul ol g} north, south, west,
ease, north_ease, north-west, south-east, south-west 52 A}&3}{TH S Eo] A
9} B AIZHE?t o AEE S YERY 7] 93l before(A, B, n), overlaps(A, B, n)3} duri
ng(A, B, n) & 3789 sMHE T3 Foldlth o714 ne ABel thEk A EHA]
el Aol AZHA ZpolE vEhdH.
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‘ Concept Layer !

. _ Mapping b
‘ Objects Events
M apping
M ethods

‘ Feature Layer !

. Local & global ’

. Static & temporary extended

Video & Image
Processing

i Video raw data

(22 2.8) COBRA H|C|2 Hio|H ZES HEF

e sAgoR PP it ohe
FHHo2 D7) Mol A4 vl A Zj*—‘i%

b. Al - &7 FHA % AA 4 v H

(8 295 A3 WA 4o 49 ANE A AN ATTE
247 Mt doly B AAUTHA HTle A& TP} vpAT ey
Apele] Ut olilE AW Sls) AA &4 U ARdH 54 A%

53 o] nANHoE R AR WO, WS HolHuo| 22 RH A

5
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Video content

y

Video moving object-based segmentation

Description of scene : Events

|

High-level semantic :
VOA(Video Object Action)

(’Spatio—temporal relationship\', (’Spatio—temporal relationship\')
‘~._._description - ~— . extraction _ __ | -

Low-level motion features :
EVOM(Elementary Video Object Motion)

Integrate into

v v

Video Database

(38 29 F&H Jidel vC|2 HolH =Y

Are mdES Faf FTFHITL Y F A Aol HIAAE A Ystr] $13] VOA
(kicking, pushing, pulling...)Z} EVOM(approach, touch..) 3% 22 2 712 43S
A olgltt wekA] “Penalty Goal” o|HIE AWS 93| 4= O(player), Oz(ball), Os(ne
t) 5 37FAe] AA L] A - T3 BAE Gt AA e} ojHE ek onF %7
= e 2ol YA

e=(eventl0, the penalty goal, frameO-frame42, penalty area, first half : 40:56)
* O1=(objectl;[name:VanNistelooy];[role:Forward]:

[event: Penalty Goal]]; [locater : #frameO];[location: Penalty Areal)

O2=(object2;[name:ball]:[event:PenaltyGoal];
[locater:#frame(0,14,28,42)];[location:Penalty Area])
* O3 = (object3;:#frame(42));[location:PenaltyArea])
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(2™ 210)2 “Penalty Goal"ol 3t 71 Z#|JOo 2 (a)E HIUL YEHOH, (b=

FAY AAG FEF A, (©F FAA A - 32 DA 23] Tracking® oS

dea gen geld B ond m@e AR 543 WP 99

Werom (E 220049 2ol T A ual e7hxe A - FH HAL Fa
o

(c) Video Object Tracking

(23 2.10) &7 H|C|22| “Penalty Goal” ZHH

(F 22) “m{'dEl =70l CHet Al - 32 2A 73

0z

o

oJHE : Wd¥ =
Action | Motions Al FZbAA T
((0O1x.{d,di}O2x A Oly{d,di,s,si,e}O2y) V
(O1x{dq, di, s, si, f, fi e} O2xA01y{d, di} O2y)

((O1x.{mmi} O2xAOly{d, di, s, si, m, mi e}O2y)V
(0O1x{d, di, s, si, f, fi e} O2xAOly{m, mi} O2y)

Disjoint |Olx{b, bi} 02xVOly{b bi} O2y

((02x.4d, di} 03xAOly{d, di, s, si, e)O3y)V

(02x{d, di, s, si, f, fi e} O3xA02y{d, di} O3y)

Getting Overlan |O2X(d: di s, si, 1§ fi, 0. oi. e} 08xAO2y(d, di, s, si, £, fioo
Goal Pl e) 03y

Go into |02x{d} 0O3xAO2y{d} O3y

Approach

Kick Touch

Meet with

_19_



o)} e A - BZH olg olWME FHE @ kA FAMES AT AA Aol
S BAE 9 wAES A2l At WA $%e Wk oje} Zhzte] AR 7}
AR ma ol Bl AnE Ao FAGor Be). 5 Be WA 9

Zy e ARE o] FAYPow EAF ol e o go] wErh I Az
SA%H W3S A% B WHE g AXTF HA FeozA A W

A% 8 Qe o} A2 9% Al2¥%) CONFUCIUS sl 2|4 7)3ke} loje}
AZH Bde B 3D dlumeld 54

g 2.11)

o

FHs7193 722 AAAG (2
o]Z A2 AZH A2g FFsH7] A% 2dS Yelhfa o
Language knowledgeol & ¢J=ul[22]7 LCS ©l o] Bl W o] 2=[26]2 A}&3tH Visual
knowledge= 3D oyHo] oA 875 = HEZ F4H Object model AbE,

A, AH T 22 AR FAAE NS Event modeld] 7 AME v AME 2

flo
re
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ke

Asl7] 918 oJHE FAIR T Ah

Syntactic knowledge-grammars
Language knowledge Statistical models of language
Association between words
Semantic knowledge-lexicons(WordNet)

Mapping

. Event model(event verbs, motion of objects/humans)
Visual knowledge
Object model(nouns)

Associations between Objects

(3™ 211) XIA{7|8ke| &

oH

0Fl

7z

fol

(1) o] ALY dm @A 7%k & LEEA

-
Aol F4 FdS A% tiEAQA A FHEe A=UBl] FAF 29
Levin[38]9] &AM E&#2:¢]t). Minhua ma[27]d A= A2 7]Hke] oW E Hdoj X
W3 = Action verb®] 47FA] A& 57HA] WF R ER/FSIASH 15 AR

OE AAe s #xdste FWdd FHS TR ©l#E motion verb

TA4EH, T AT manner leveldl XM= Alg v A 39 WHES
e+ A2 A" FH3He AS5<?A troponym level> manner level AR

,ER R, R 5 4Wse AR FHECD olHd WFe
3
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EVENT

go cause event level verbs
walk climb run jump manner level verbs
limp stride trot swagger jog romp skip bounce hop troponym level verbs
Levels Verbs Basic—level verb for ...
event level go, move Atomic object
manner level walk, jump Human/non-atomic object
troponym level limp, stride Human

(28 212) 25 SAtel AS #=

(2) A=Y guaA &4

A=Y (WordNet) o] & ©oj7te] BAE u|F4Ho 2 Fd3= o3 dtolEH o]~
3] 120,00071 <)

et

o|tH22]. HEUlL Hgojo] that AL FAL, FEAL HAE X
Synset(fr&j°] Fho=z 4 Qe 71Fo 7 15709
HEZ YHPor 14709 S 7l&ste BALE o]F oA Ut

=) B A FAF TR “walk' FA) A LeiAFo] AN walke]

RUI)
fr

0%

offt

_04 .
<

>

A

AAIZoZ L+2 AlF9 [move, travel}> walks 3902 zteth LOAIZOR

march, strut, traipse, amble, mosey, slouch 5°] Ut} (¥ 213)2 =Yl FAL

2108 5709 F8 2 {stay_in_place, set, bound, step, speed}Z Z ATt o] gH

[}
=l =
Zelzae A, AR, B 2T S ge A4 £4¢ FRbed s

Miyoung Cho[23]ol A A7), £249), Wk £ 5o ANZ4uel 9=ul FAps



= sit?} stand |

on
B

Eis

o

|ml
e

—_— hyp(llyms\
-==-=-=p Antonyns

ZH A A EH sit, down

Mbtion verbs

3} o
=]

7t @<

o AR

L

A=

9

_(')4

Al S
T2

e
Attribute

Al of
none, slow, fast

L

(e}

Il
none, indoor, outdoor

north, south, west, east

|o]

9

|

<
27

Element
person(noun)
mowe
place
stand
- 23 -

sit

(28 213) flEd 2M S Aol CHE A Z
2.3) Visual informationol CH

v
ar

(

Visual information
object
surrounding
motion
motion speed
motion direction




A4e A5 9% PHos LE2AS AgsE AP ZrhsEA 53 o
% (domain)o] EASHE AEEH 259 £, 5 Av1H BA) HE JRE 71A
Abole] #AE Bolsta

£ =rQl 2EEA $go] Fokdm )

rr

£
=
ok
%
:I:ﬂ
ljJ.L:

o2 dojx oz TH3y] YeME AWE ¢ 011 OWL/RDF(S)ES AM&-3teh. A
W $1(Semantic Web)2 A1) Yu|E WulstA 7|A7F o]l + U= JEHZE £
3l AFEZ 9 ALES Ga&Foz BT = IA sed ZHo] . AW
g gL FIete W3CAAME 22X 755 93 dol& OWL/RDES)E £+

2 AAsReH o] Aojrt 74X o3 E AMEsl FEE LEEAE FHEFOEZHN
guy HAMe B FEo] 7M.

Dan Song[25]°| A= B BT 2 U] 2] “Three Ball" o] E &S 93l &, 45, H©]
& 5o A4 BAE 1@t A3 =rdd 2EEAE 7580 =2
grozx oA HMol 7S BAth (¥ 214)= HIT 2 & 2d S 9% 2
212 Yebdt} Billiard =9 <1 ol S8~ AFE S E Agent, Action, Event 52 % 9]
son, Hge T Yl e DS(Description Schema)E &% 3}o] o o]HE Wl Ba
1, Player, Table 53 #2 JA2VXAE A3ttt

A2'lxe] 54 AR Ay, &3, A1F3 A9 2 AAY AR 229
Z2HEZ HoYdrh (1™ 2149 2EZA AFTTEE LEF YL 71Zd Y
o AAARE FAHoZ FHHA LW, "billiard_Shot01.jpg" ol th3+ 71z Jol= 3
70 €] Ball, Table, Player &< A7} Qow 7 AA Y EAFGRE THQ 227
Woll Z2HE|Z YAt ol vy dlojg e oy 1dS 93 A-&dd.

rr

o
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Key-frame
“billiard_Shot01.jpg"
Sports B O o

Billiard | Football | i

Ontology infrastructure

Colors (RGB features)

Shape features )

S-Trelation :] Analysis

Key-frame Color Cluster
Segmantation Result (TR = 45)

|

(2" 214) g7 BEIR9o 2EEX #E£ 2F ool

(¥ 215 2E2ZA 7= 93 olUH Protégé 312 53] AA ALY BAS
A o3t At} "Three-cushion"ol]l thst 712 & I3 Person@} Ball hasPaticipant
o]™, cue_ball#} object_balll, object_ball2E 33 3lof 31, o]52 X =E approachU
Meet U Disjoint U MeetAgain #A1 & Zrojol 3-8 <3t Th
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SUBCLASS RELATION... « CLASS EDITOR np= AT

For Project: 4 BiardGame For Class: . TheThreeBall (instance of owl Class)
| & =
Asserte: w ? & }g D Annotations I:g t}.‘ |
owlThing | [TheThreeBal |G Property | Value | La
v @ Action 1 rdfs:comment the three ball action hi...
@ TheThreeBal | rdfs:comment £
v . A.cliviy | the three ball action has completed by three
@A I important components, has Participant, has result
. Disjoint and involeves
@ Meet
@ MestAgain Asserted ] M Properties s off L. é’ |
& i (multiple A
v @ Agent s serind Cont @ Q‘ & ¥ (] hasParticipant (muttiple Agent) N
v ©8al NECESSARY & SUFFICIENT PargentlBell Lirom Actory
® cue_bal NECESSARY ¥ [ hasResult
@ object_bai Action | = (5 Approach L Meet L Disjoint L1 MeetAgain
@ object_bail2 : ,”“T“"“‘ (Approach uMd_C || |||y [mjinvoives
involves (cue_ball ub]ecq : i.
» @ Person . - \NHERITED & cue_ball L object_balll L object_ball2
@ stick = ¥ hasParticipant (Person u
» @ AgentShape
» @ DominantColor @B visjoints & @ 63 2 q
@ Event
¥ @ Key-frame
® key-frame18 -
i bl >
w1 [l A [ T+

(3@ 2.15) Protégé 3.101M &7 HIE 2 222X 75 &t

ol9} pe LEZA AALTE AL FAE Classs A|WE ¢ <lojQl
OWL/RDF(S)& A5 L, 298 OWLE 2E822] shAjef o3 mhife] o] Fo]AH
guld A A F2 7)5S AFErIE Sk (2" 216)S T HIT L LEZ A

gk OWL W89 LF-oltt
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<?xml version="1.0"?>
<rdf:RDF
xmlns:rdf="http://www.w3.0rg/1999/02/22-rdf-syntax —ns#"
xmlns:rdf="http://www.w3.0rg/2000/01/rdf-schema#”
xmlns:owl="http://www.w3.0rg/2002/07/ow1#"
xmlns="http://220.67.222.71/BilliardGame.ow1”">
xmlns="http://220.67.222.71/BilliardGame.ow1”>
<owl:Ontology rdf:about=""/>
<owl:Class rdf:ID="player”>
<rdfs:subClassof>
<owl:Class rdf:ID="Person”/>
</rdfs:subClassof>
</owl:.Class>
<owl:Class rdf:ID="object_ball2">
<rdfs:subClassof>
<owl:Restriction>
<owl:onProperty>
<owl:ObjectProperty rdf:ID="color"/>
</owl:onProperty >
<owl:allValuesFrom>
<owl:Class rdf:ID="Red"/>
</owl:allValuesFrom>
</owl:Restriction>
</rdfs:subClassof>
<rdfs:subClassof>
<owl:Restriction>
<owl:onProperty>
<owl:ObjectProperty rdf:ID="AgentShape_"/>
</owl:onProperty >
<owl:allValuesFrom>
<owl:Class rdf:ID="Round”"/>
</owl:allValuesFrom>
</owl:Restriction>
</rdfs:subClassof>
<rdfs:subClassof>
<owl:Class rdf:ID="Ball"/>
</rdfs:subClassof>
</owl:Class>

(1¥ 2.16) B 2524 OWL 34
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intermediate level, H|t]
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_(?;I
Video & Image Process F#3 FHF AFEA QIEH o]

Ea

vc:yl_

g 9
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wroz 7459 gk

vc:yl_

o

_28_



a. Video & Image Process(¥|tl 2 A @A)

b. High Level(3 < /ME#A 2d)
AREALZE MY L HlolE ] ond HAS e AFEA AAZFHQ mdFy W

ol astty & @AM = AA Abole] BAE Aztol AT F U= ¥

2 A2 HAs oiE S| RUPS 98] o] BAY oHVAES &4
d QAe AF AdeAE Bdste] RALH 2dL L FAT o] wAo o
3 e B =R 3gelA ey

c. Intermediate Level(7F3 7] vt v 3])
=3 MEBA RS S AAE u23gH ol E ndo 9o A=A}

9 545 sjgHolop AA MTIe Gabel tlF AA 229 Ede] b5 sk

£ DA A= videokimage process DA A FEH AA A 3k G
oA AAIE 2 A WiBE 5 e HY TS Yo

T HFHog AAF oWE ts HYLQ Shotd 9l AU S S35}
CSEZAE 9T 9rF FAo] &8 F UEF Frh B &2 5N Vs
gt

d. User interface(AF-&-2F Q1E 3 o] 2)
BT e HolE Y oua Pag g8 oliE 2ERAE THIL $AY B
2 8 94" ¥t Q Shotel tisl OWL/RDF(S)2 24 #

ol ARALE Tl HFT oWEC U vy I HAS FATH
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e
R
op

< 587 6ol et

Ontology
Parser
Assert

Inference Video
Query 221X

Event 2& 2 XI[| Matching

AEXF IEHHIOIA

2827 U Yol 2 25| =
________________________________________________ HICI2 2Bl

HIEIHIOIE] X{Za
Jro— disjoint exit . leave
Object Motion 2l &t 2tH &< ”‘, ",
(232 HEa Puw) ® —
4 enter

i overlap

H i 02,
Rzowgm| YOV Y ¥ 9 ' ® ©

f disjoint disjoint meet overlap
Intermediate Level A A s 1 O[HIE oA
(x3,y3)

= / f(x4.y4)
(xTiy1) ET
(x2,y2) =

Object Motion Value Extraction

Video & Image Process
(/\t ‘='o|' 3|_\_L'|._L||OI §§

Motlon Detection)

Video Raw Data
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el osl AB@t vde delHt Addes Bgd 22 AL 9]
MEd 94, A F2E B3 AA) £HYe) R EHL BHS Lok £
ALY BAUA T AA BE Qe AW, Algte] Agon Solrte 4w

1 Ate delge Add =

detdoz wYgee AEA 7 FHE st Hide FHAANREH Hs$ o
A ske Al o e Fdor FojEm A2 HITI 9 onF S
A3 7B G g AeH Utk (2 325 HIYQ HolHY A AFTEE

o

¢

ZH Aol AAH AA e FHAAE d9de MBRel o3 HE€oh
b A Atole] ExhaAC thEk
W-golm, Shot2 oJuZ ZFHe] Al - I oWlES e Mg HHs 9%
G2 AEET HAY) ASS vige FHOZ Shotl Wid 9w]F Adely
=Hgel ok iy dwoltt. LBAE #WoM= car, john smiths} T2
AME Ol Y Abgte] o]lFe] &E 4 itk o] oA AddA AHYrt &FE
THA 7Ee o FET ATV HA Bew FHE AHEEte] AeHa

o g /Hdd RS M= 54 ZddelA
dojup= Aol e v FHo] dasity A - w3H ojWlES] JigA dEe
e AL st leEAe 22 FRE EXIIT o9 2o

sfukel FACl g Aga A F WA Shot dEolA AW 4 Utk st

Shot& AZEwh F7b Feld A& FAL THSFE A%® ZHYL A7)

R
2~
e
X
=
1o,
ot
o
=)
2~
5
=
{rt
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connect overlap contain disconnect

(28 3.3) X[ Fael 22

b. A& TPl A SN AW 24
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(E 3.1) }EUS SZHA SA 2R/
FaA A A=A SA
connect, touch, meet, contact, link, tie, link up, fasten,
connect .
touch, adjoin, meet, contact, buss, osculate
) disconnect, come_toward, go_away, separate, approach,
disconnect L
disjoint, enter, leave, go_across
overlap overlap
contain contain, include

3. A4A &9 ojHE RIS AT BA FF

35)9 FBAE o] &3te] SMD=(IS, MS, FS} FHE 53 o|HIEES %3] 98
TZ2 FA MEBAE IS-A9 PART-OF #AE 71
((L¥ 3.6)> meet, leave 9} enter o|HEo] gt AFTX2E YERIL AT} enterd]
B e Ao g Eorte AWHES HAASHY] fsiA=  {come toward,
approach, touch}®} 22 A&AQ S 713 24 71 Shotel]l il AEo]
7Ve st

13-4

PART-OF

PART-OF FPART-OF

overlap contain

approach

touch

come toward apprnach

Frame#149 Frame#l27D Frame#az3

ul 1 = J . A
Frame#lAE Frame# 191  Frame#209 Frame#170 Frame#269 Frame#309

(2% 36) 23Y Skl AsTE
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AtE A=, 1 F DCT(Discrete Cosine Transform)7} 37450l 714 &332
wao g Fau vk HuHIHES DCT)o A ¥ o= sHdd

HAIE W, DC & BO0)22M 97 X)) BRA w719 sule] s)Fsl= ghe
7M1 9,

8 8
B(o,o>=§ > 3 X)) A (4.4)

1 =1
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B3 DC 94 94 98 g9 A ¥ delbdh DC #ehe o] 8314
AP G YEE 88 BES DC #F suEv YehiEz dy gAo
M/ XN/ A715 zreth 249 JPEGY 24 MPEGY 1 Z# 9] Ao loiA
DC GA4S Bdste AL 7t B2 B0,0)3S HAd 82 YirolF7|vk std Hu=
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ATH31].

P1 P2

[ Motion Vector

P3

Current Block

(27 43) 22 HWEE 0/85t0 oM dedezFE DC ot =¥
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d(R, S)=;jlr(z‘,j)—s(z‘,j)l 2] (4.6)
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e
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Aolth. olo] thgk MADE (4 49)sh 2tk

M N
MAD(dkx, a’y)=—M]N 2 2/PCx i v ) = Gl dx, v+ dy) A (4.9)

dx, dy = search position of motion vector
P(x;,y;) = MxN macroblock position

G(x;,y;) = MxN reference macroblock position

3. HletelolE A4

HY s A4 B Fol7] 98 0, Tl Y(frame) o] w=AHE A FHTh
AgE dHolHe 7HEHA $e wE fAHA e 94 Holgoth ZE Hge
HeolE = Al g 3R E vetdole| 8 Fate] R @Al AHEAE ojud Ao
2 F3siteta WEelb o8 E B5te] A dolgo] H3A Hug wElholHE
AgAe} 1Y e Elolg

t

(<3

-

il
rg
i,
_0|L
uls
=
=
N
12
et
filo
+
0%
o
=
=,
o
o,
o
i}
uls
=)
a
2

AA S0 el 54 F= 7IesS ASFL2ZAN YLD 5 Ao o] 54 F
E2 W& oEF ¢ (content dependent), W-§ EAF(content descriptive), W]
Al 71 ES AHES

a. W& &3 viedHolH

ol 49 viettlolE = WYL FH JteHA &2 SAS xdsiH vy L
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ZH A=Y Al 3 W EH A vEdolH 2= 7ivete) 2, 7ve =0,
Wl Ax, iYL A gl AAEY Ege] St EAHA ZH doll et
HetdolHE A s2EadH 2e 2y Q] EAEE FAET S e
Az ojm XS R3] Akl A @A s|AEaH ] AEHT

b. -8 HAMH wlete|ol gl

HlTe ZH Q) £Ao tE e BAEQ weH ol HEE A Shote] A
2, Shot 4=, Shote] 44, WS 4%, Shoth o] AAES] F2 Sol ek Aw
9l = Qo] i HEtElol e Zade) W, A, A, Y ] AAS §

9
2, AAel g A& 5 pe A5 ARG,

c. 18 S¥H wHEHolH

i
2
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>

(% 4.1) MPEG H|CE|22| of Ettl| o] &

=7wml version="1.0" encoding="is0-8859-1" 7=
F <Mpeg? =mins="urn:mpeg:mpeg7:schema:2001"

wmlns: xsi="http:/ fvavew w3 org /2001 / XMLSchema-instance"

#»mlns: mpeg7="urn:mpeg:mpeg?:schema:2001"

x#si:schemalLocation="urn:mpeqg:mpeg?:schema:2001 Mpeg?7-2001.xsd">
— =Description =siitype="ContentEntityType"=

— =MultimediaContent =sitype="videoType"

- =%ideo=
- «TemporalDecomposition=
- <videoSegment>
- =MediaTimez=
<MediaTimePoint=TO0:00:00:0F30000</MediaTimePoint=

<MedialncrDuration
mediaTimelnit="PT1001N30000F">150</MedialncrDuration=
= /MediaTima=
- =TemporalDecomposition=
- <WideoSegment>
- =MediaTimez

=MMediaTimePoint=TO0:00:02:14074F30000</MMediaTimePoint=

=/MediaTimea=
<MideoSegment=
= /TemporalDecomposition=
<MideoSegment=
= /TemporalDecomposition=
< Mideos
=/MultimediaContent=
< /Description=
</Mpeg7=

_55_




12 344

A

]

}

-

_(H

)

—

o] A
S|

%49
i 7]

9]

2

Mt EolE e

-
L

Aol M

2

12] FAgol o

%

129

o

(s}

1

ps
4

oz

ol

;01_
i
N

~
(=

Azl o

[usk}

Object motion DB

Shot Segmentation
Keyframe Selection
Object motion detection
Extraction of Visual Feature

e
-

&

1. Shot £&3} 7] =4

7H %

5

&}

(S

o gk Webd MEe 942 Shot B £

L

-

5t

°

A

A& 3=

IBMol| A

3

% 9

N

“VideoAnnEx Annotation Tool”& A&

videool] A&

%o A8 AHEH Toolol AF e

A8

_56_



]

5%
0

)A
i

7%

f:;l_

2o = 4] (annotation) S 9

BN

]

1 A (person)

Z] o)
v

A& DA (car)9} =32

L
T

o (2" 412

==
T =

|

o
=

(33 4.12) Shot &&nt =

Ftames in the Shot | ahots in fhe Videc

0

—

*

BESEE

7

54

H] T} o] A

L
T

CER

]

=

X

=

BN

e
-

X

Andrew Kirillov[20]¢] 74

L
L

fol2 o83}

Z

29 @9

sl o]59

£

EYAS FAHoZ AAHNSH

Ay

ek

JgozR A7)

7HA =34

BK

ol
i

ojp

5~83),

P

(

o

A7 3
DA 7} overla

=

2~ =
2
o

A

<=}
=

7

3

=
-

] of] 4]
W FHTH(34~413).

o
=

gl
Aok

=
7

o

f 84

7

A

4.2)%1 4

-
3t

(

—
o

touch “3&]7}(38~41%)) =

_57_



ne
Kl
o
O

(Z 42) A == ol thet MBR =&

0O W W W W WWWWMNRNMNMNMNMNMNRN NN = — — — — — — = — _
OCHDINDITRDN 2O ORTODARDN 20O ADT AN =~ ©XPNDO A WD

O O N N N O N N
DN RONOIEO

// draw each rectangle

foreach ( Rectangle rc in rects )
{
/] 24H LA D == X1 E
if ((n < ack_row —2) && (rc.Width > 50) && (rc.Height > 50) && (rc.Width < 300) &&
(rc.Height < 250))
{
//motion.MainForm.ret_Mhandle().define_num
int pt =rc.Y - rc.Height

[/ Z=J| HA FEY EF 22
if (init == 0)

{
memRc
memRc
memRc
memRc

}

var_num].X =0; // &4 J|&E & XHE
var_num].Y = 0; // & & Jl’jé* =t
var_num].Width = 300: // X& =4
var_num].Height = 200; // Y& zIH

— —— —

=
=)
=)

mm<

int ptm = memRc[var_num]l.Y — memRc[var_num].Height

/] SEY HH AKX A oA 22
Recognize_Rec.RelationInstance Rl =new Recognize_Rec.RelationInstance(
(uint)memRc[var_num].Left ,
(uintymemRc[var_numl.Y,
(uintymemRc[var_num].Right,
(uint)ptm,
t)rc.Left,
rc.Y,

rc.Right,

uint
uint
uint

(uint)
(uint)
(uint)
(uint)pt
)
// HES olAlE Mol MBRgt =D 24 Al 2ol MBRg Il
Recognize_Rec.STATE RSST = Rl.result_pattern();

if (
RSST == Recognize_Rec.STATE.OVERLAP) || // & Z 0l overlap AEHQI X

(
(RSST == Recognize_Rec.STATE.TOUCH)) // touch &EfQIXl M2
{

/] &I AR TS AXIBLS 2:H Dt overlap, touch AEHOIH 2 H2l SRUSZ oI H
n

X =rc.X

Y =rcY

\Width = rc.Width
.Height = rc.Height

memRc[var_num
memRc[var_num
memRc[var_num
memRc[var_num

[op R
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% Motion Detector

File  Motion Help

====Panitor====

HE g

e

====Log Window====

num | Frame [ Lett_x{Top) | Left_%{Top) | Right_¥{Bot) | Right_v(Bot) [ Centerx | Centery |
0 3743 136 128 184 216 160 172

0 3743 136 136 184 216 160 176

] 36,67 112 128 160 216 136 172

] 36,67 112 128 160 216 136 172 P
n == ~ar ) 117 172a 1EN b 1= 12F 17
3771 fps

m
o
>
@
o

bl
ne
i)
é
lo
Am
0A
1;\.]
W
!
el
0
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e [out =3]
- AABAZE A2 oA A= AH
- Separate, go away, approach, stop ©13|& Z &3
e [toucht =]
- 2t AA ] FEFo] gtol = AH
e [In 7]
- AAZE A2 23EAC A= A
s [overlap %3]
- 7 AABAZE Ry ol EAsE A
* [separate Z71]
- ol ZH Y AETE touchBEIZ JIAEH A FEle vt2 F ZE] =3
- AZYSY A e AHE UEE F fle A
* [approach 1]

- gAQ) AAY} mAAA Zo g w3

rr
0%,
=

* [go away ZZ1]
- 54U AAZE AN ZRTEH HolA U= FH
* [come toward Z7]
AZAAGIA e 4 gon o Zede el W nAAA Koz
77k she w3tke]



(E 5.1) st =z 2ol chst A

Ao o3 XY 75

IF(F A2 74293 == % AAF 714 2 XA /M8 e XF 159 =)
{
IFCF AR Aze] 3) < F AAF 7 2 YRS 7Pgse vage 2

STAT : OUT
ELSE
STAT : TOUCH
} //IF
ELSE IF(F AA9 7129 § < F AAF 7 & X Fx9 7H 22 X Fx9 A)
STAT : OUT

ELSE // & A9 7}2¢] § > F A F 714 & X Fx9 7ME e X #1759 2
{
[F(YZ Aok #39 8% athe] 23X 2 H|udle] o] 3Zo] & I&%S ¥
STATE : IN
ELSE
{
IFCF AR 7kz9) ) == F AAF 7 & X459 718 22 X #5192
STATE : TOUCH

ELSE IF(F AA 9] 7129 § < F AA Y 7bd & XFx 7 242 X F39 A

STATE : OUT
ELSE
STAT : OVERLAP
)
}//ELSE

_62_




Stk F AL A2 Fto] F AA F UG 2 Y Fue M 2
3k o] 2o} vl st 2o out AE|, =W touch AEjZ A git

[ 2] wef = A 7429 Fo] F AA F 7HF 2 X FxE} 7P AL X
3] ARG Athd out FEHIE Fota, T AA Y st Fo] F AA F 4
2 X xS 4 Fe X #Fx9 2Rt 29 [ 3] Bt

[F3 3] 9% 4 FHxe 22 v 28R E vlusty o IFo] g
xS ¥ gd in AEHE POty a¥x god tg 2dS nwdt

=
vk = AAS] vtz f 5 AA F P 2 X FHEe P Fe X HES
A7F ZH touch FEIE Aosta, F AA k2o o]l F AAe] g 2
Xzt 7P #e X #Ee ARG Juw out FHE FofFth HFHOE F
AA o] 7k2 o) gto] & AAe] 7 & X FHxsh 7P Fe X e ARy AW
overlap FEHZ Fogth (& 52)= olok & ©d = Aol Al A
e rHe dudsez yehd Zlojth

N
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(% 52) =2l w&lof ek 2D2F

ENUM STATE { OUT, TOUCH, OVERLAP, GOAWAY, SEPARATE, IN,APPROACH, STOP}

STATE STATIC_ACK()
It
l
IF{O1(region_w)+02(region_w)==Max[O1(xr),02(xr)]-Min[O1(x1),02(x])]}
It
1
IF(O1(region_h)+02(region_h)< Max[O1(yu),02(yu)]-Min[O1(yb),02(yb))
STATE : OUT
ELSE
STATE : TOUCH
HIF
ELSE IF{O1(region_w)+02(region_w)<Max[O1(xr),02(xr)]-Min[O1(x1),02(x1)]}
STATE : OUT

ELSE // {Ol(region_w)+0O2(region_w)>Max[O1(xr),02(xr)]-Min[O1(x1),02(x1)]}
{
IF[O1(region) & O2(region))or O1(region)=02(region)]
STATE : IN
ELSE
{
IF {O1(region_w)+02(region_w)==Max[O1(xr),02(xr)]-Min[O1(x1),02(x1)]}
STATE : TOUCH
ELSE IF{O1(region_w)+02(region_w)<Max[O1(xr),02(xr)]-Min[O1(x1),02(x1)]}
STATE : OUT
ELSE
STATE : OVERLAP
}
}//ELSE
}//FUNC

b. A% ZAYNA A4 A5 73

A% zAAAA A4 b SR v =z FolM ouoE 4

el thal A slute] Shotell thgh A WA ZE oM wiAE ZH YA

Aol Frd AE wmsuA Gev 2o 75 ol
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ne
=
b

{

IF {(@4ehe] AA7F TA% Distance) > (th& ZEldel Az $4134 Distance) )
STATE : COME AWAY
IF {(&7gee] MNA7F 544 Distance) < (T Z#de] A7 T414 Distance) )
STATE : GO AWAY
ELSE
STATE : STOP
y/IFGA A Zedd 4 9)

IF(ZH ) == vpA e ZeY)

IF(o] 748} == touch)
STATE : SEPARATE
ELSE
STATE : OUT
V/IF(@A ez A9
ELSE // &3F Zedd 25

{

IF (A28 7k touch thd)
STATE : SEPARATE
IF {(@4 e Az F4 3 Distance) < (th Z# 9] A3 F4 % Distance))
STATE : GO AWAY

IF {(@4ee] AAZF F44 Distance) > (b= al¢) 2 Az 4% Distance) }

STATE : APPROACH
ELSE

IF(&ge o] T2 A > ohSzeb) Aele] T2 A=)
STATE : APPROACH
ELSE IF(3738)e] FAA9 Ag < vg=Zag Aeje] T4 A
STATE : GO AWAY
ELSE STOP
VYOIRCE AA shmeldt == F AAF g 2 XAEe} Hg Ae XaEe] A

[FCF AAe] AZe 3h < 5 AAs 7P 2 Yaaeh 7P3ae Yaxe 2
STAT : OUT
ELSE
STAT : TOUCH
) //TF
ELSE IF(:+ 21419 7kze] §F < & AAF 7 2 X 39 7P 22 X #x9 A
STAT : OUT
ELSE // 5 AA9] 7k=9] 3 > 5 A4 T 7b 2 X Fxsh 7P 4L X #xe] &
{
F(A% Ad Auok Q&% slge] 2885 valsle] o= #%o] the d%2 27
STATE : IN
ELSE
{
IFCF AA S 7o) §) = F AAF /b 2 X3 7b4 22 X #1592
STATE : TOUCH
ELSE IF(F A9 7hz o] §F < &5 AAe 7P 2 Xaseh 7P 22 X #x9 2h)
STATE : OUT
ELSE
STAT : OVERLAP
)
}//ELSE
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75 1] % 9A 99 35 @ delel 43 2 X 285 A g X &
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A7F whA e el AAY b 2 X #Es 7P A2 X #xY AR 2
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ghef, A AAEie] 7 2 X #FHxEE 7P Fe X #HEY Aok whA FEf A 9
72 X #xES M A X #E A7 22 A4S go away FEHIE s

O%A &2 5= stop FHE B

ok

4

[ 2] Za|do] mpAet = do]HA o] AEN7F touch 2HH separate “JE| =
gostal ol out AHIZ #Wsla thy 2AS Hlw )

d e 7hg 2 X FHxe 7g e X FHx] A vpxw e Ao 4 2
X FHxet 7 Fe X FHxe HET e HE go away AHE FosH, &
BEe 7 2 X et 7P AL X FaEe] AE vpAR e AA e A 2 X
et M A2 X FiEY ARG 2 HF approach FEHIEZ STt

spAg o 2 9] F 7HA 913 go away$} approach Z71o] ofy™ @A FEjo] F
MA ] At w2 FEje] F AA 9] AEu AW approach, d JES F
MA ] A=7b wpA e dEe] T A A=EY ZFOW go awayE Pkl

Frd

o
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Ej}_g]_%_o

STATE JUDGESTATE(arg Frame_num)
{
IF(PST== OUT)
{ IF(Frame_ num==1)
{

IF {(PST.Max[O1(xr),02(xr)]-PST.Min[O 1 (x1),02(x])])>(FST.Max[O 1 (xr),02(xr)]-FS T.Min[O 1(x1),02(x)])}
STATE : COMEAWAY

IF{(PST.Max[O1(xr),02(xr)]-PST.Min[O1(x1),02(x])])==(FST.Max[O 1(xr),02(xr)]-FST.Min[O 1 (x1),02(x1)])}
STATE : GOAWAY
ELSE

STATE : STOP //(NO changed Coordinate)
}//IF(Frame_num==1)

IF(Frame_num==Frame_end)
{ IF(Previos_state==touch)

STATE : SEPARATE
ELSE

STATE : OUT

}//TF(Frame_num==Frame_end)
ELSE

{
IF(Previos_state==touch)
STATE : SEPARATE

IF{(PST.Max[O1(xr),02(xr)]-PST.Min[O1(x1),02(x])])<(FST.Max[O1 (xr),02(xr)]-FST.Min[O1 (x1),02(x)])}
STATE : GOAWAY

IF{(PST.Max[O1(xr),02(xr)]-PST.Min[O1(x1),02(x])])>(FST.Max[O1 (xr),02(xr)]-FST.Min[O1 (x1),02(x)])}
STATE : APPROACH
ELSE

IF[PST.Distence(O1,02)>FST.Distence(01,02)]
STATE : APPROACH

ELSE IF[PST.Distence(O1,02)< FST..Distence(O1,02)]
STATE : GOAWAY

ELSE STOP //(NO changed Coordinate)
}

}//IF(ELSE)
V/IF(PST == OUT)
}//JUDGESTATE
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i AR AFZAE 05 o= )

FORG = #< Z@l¢) ;i < AA ZAY-1 5 i++)
{
switch( TransState[i] )
{
case COMEAWAY:
while(TransState[i] == COMEAWAY)i++;/COMEAWAY ¢] WHE A e &
if(TransState[i] == APPROACH) //%FeF th52H 7} APPROACH®} 2t

e 2 914 S

{
while(TransState[i] == APPROACH)i++; //APPROACH®] WHE A e & ghd e =2 12 ghr),
if(TransStatel[i] == TOUCH) //%FeF th5-24 el 7 TOUCHZ B ¢F #vhd
STATE : MEET //touch®] ®H52del= shotd g glo] w2 MEET®= dhofst sfelsterS

E:a

else
STATE : STATIC_LAST_STATE //%tefF COMEAWAY ->APPROACH7}A] et s] 9l o v
th5 g A ghoto]l IEd vhanhy mpA Y Azl A EE A=t

}

else

STATE : STATIC_LAST_STATE //%°F come toward?} z}otw| ot vhg A 4 ol e of

Ao ghetd R et A e gl QA GEE A=t
break

case 1:

while(TransState[i] == APPROACH)i++;
if(TransState[i] == OVERLAP)

{
while(TransState[i] == OVERLAP)i++;

if(TransState[i] == COMTAIN)
STATE : ENTER
else
STATE : STATIC_LAST_STATE

}

else

STATE : STATIC_LAST_STATE
break
case 6: //overlap
while(TransState[i] == OVERLAP)i++;
if(TransState[i] == SEPARATE)

{
while(TransState[i] == SEPARATE)i++;
if(TransState[i] == GOAWAY)
STATE : LEAVE
else
STATE : STATIC_LAST_STATE
}
else
STATE : STATIC_LAST_STATE
break
default:

STATE : STATIC_LAST_STATE // A4 47287t s & ] 4] ©]
/ vHAT gEE e

break

3 AAZe g o) e
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contdinates [x.u] Analysis Window ]

Static Instance[UpperLeft]:

it 108 an Instance Coordinates Analysis
Static Instance [RightBottarn] ¢ ,—40 : ,—]D 3 Framel: 1(1I14I])(4Il1|])(12|l1EIB)(13IJ,EB) |OLIT
Moving Instance [(UpperLeft]: 24 20
. ) . : ? Framez: [C10.400 040, TOCT2 92082, 820 jooT
Moving Instance[RightBottormn]: ¢ 31 " 16 3
Frame3: [0 40340, T0}(24, 92)(34.82) [ouT

Foving Instance Control

Mowve eight pixel
Framed:  [(70.403(40. 1035, 92)( 15.52) [GuT
FrameS:  [(T0.405(40 10)(0.92)( 10,627 [ouT

Frarmeb:

CTRRmEl | S I [(T0.403(40, T03{ 16, BOM 2. 507 [O0T

Blglglizcshat Frame?  [(10.405(40.103(15.52)(26 42) [ouT
+(240)
Frames: [(T0.403(40, T03( 16, 443(2E. 40 [TOUCH
Frames: [ET0.403¢ 40, 103624, 36334, 323 [COMTAIN
Framell:  [(0.400(40.100(24. 20034, T6) [CONTAIN
[
Ho o =l Pattern: |
ﬁ Static -» Dynamic -> Pattern
0.0 Size: 320 ¥ 240 +(320)

touch, contain A E]| £ oWl E= EnterE <124 &SIt}
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Aelation Between Static & Moving Instance

Cantrol coordinates [x.y] Analysis Window | Indexing for Retrieval |
iimr?m Salchsance Uerell sl { Ij i Ij ) Instance Coordinates Analysis
. a. 0751 Statc Instance[RighBorom): ([ [T, Framel:  [(I0A0NAL TN 20 B TA0.9%) | [COMETOWAAD |
I:I Moving Instance(UpperLeft]: ( IE IE ) = 5
- fame: mm: APPAGACH
: Moving InstancelRightBottom] : ( Ij IE " J |
I:I Moving Instance Control Fiamed: (10050 028 SEC3H 827 I GOAWAY |
o st Framed: memw | [GOAWEY ]
]
: Frame5: (70 4040, 100 0, 20 10,62 I mﬂ_l
Add

P — Frame6: (00 (GBS | [PPFAOACH |
Clear &l [ Analysis |

) Display Trace Path FramaT: m{ : ,mi_lt : m_l
Framed: (0,400 (40, 10 16 4401 6, 400 | TOUCH |
Frame$: ﬁm:iﬁ. U724, o). 8. 32) | CONTAIN |
Fameld: (OGS | [ONTAR ]
Pattem: [ENTER
Input Domadn © Analysis Paftern:

(0. Size: 400 X Z60 +{ 400}
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Video Data indexing Environment

Object

Motion Recognition
motion Vi

Key-frame » Event recognition of
Motion recognition Video shot

+—>
\ )
Video
Key-frame

(29 5.4) Wt e HolE Qe Tz

2% 54)= HY L dolgd] g 9 #A-S UEhia 9o, Shot H olH
HPdol A8 F2E CHolo FxAE A T AA HolH g AFee AE
W (2¥ 55)9 2k Ea 5o FTEE Shot AW AL, Q4 E oWE, ol

P, 93 =z AEaz 98

struct_motion{
int shot_id; // shot 2=}

char semantic_event [maxname] // shote] A o|HlE

char event_domain /] LEEA] &5 93 oHE =<l

RecID frame_id; /) BA ZEd AR
} shot_mot;

S2675 meet meet_soccer SSL20923_new_Shot0_182.jpg JJ
N v )\ N ~ A — —~—

shot id event domain_event frame id

(719 5.5) H]t] 9 Shot ©lolEle] ey o
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C.eE2x A& ute A4 7Y

A2 we doleg gud 942 93] 54 AWy 949 94 ax LE=

A BEshs Wol FAH ARB7]B38]. 2E2AE 7% FI Md, AA 5

o AP omH oz FAEA 7 BANEZA, A9 Ade dehle 23
2, ZY 5ol A 54 Be 0E AdHe] #AE B &4 aa FY=

2 o] g3 AAES HostE AxE 2z U} o]d LEZ A P
WA gejtozmn on el RPN ] Jhsta ¢

e ond maAe AT & Y BHo] Uk
2 AolMe vig e HolE e i ouH HAAE A ] 2E=A ) 59 2
EEZAE o] &30 49 LEEAE AMA uH HZE AAE] AT AL

2 ARl oJMIE 9 7]Fo] H& 47FA] oWl E (meet, enter, leave, exit)

2,
)
£
K
oL

m{m
o,
Ho
=

dog AAEe] i g olWES 7 TEEE JEsta AT, 3¢ LERA
£ HTle Shote] WEtHlelEZA WT e Eujlw AA s oES Y&
o g8l B wEolA AL $4Y T B3l A4 22 Yol

5 9o}star, HIY 2 9] Shot Ho]E &9 oY

B HolEd s LERX FES £l 22 9 ouF AMS 9F 7
HS A S

1. JHE 282X FF

HH e Hole o] EAste AAEY AP /1%t A oA S8 FHo
AAA AA AFHE JMESS 2ASNGG BA BN 22, 48, AdoR

g2 5 AXx 2E 20 1} oA AAES Alolo A w3 S
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Punching(Z7]137} 35 27] 98 €02 & A 49
leave(3t A A7} o2 AAZREH F&E)ol g AE2 Centering(A57F 53 9
g Ao =d Ao e B " A5 F5 A= A-%), Throwin(oF2 ¥ &

S £0=2 WA= A9), Shoot(5HS {3l %S &= 4F), Goalkick(Z719 7} &

eet_Socceyp

Pass Pass Hit Boarding Throwin
Kick Blocking Out Collision Centering
Heading Rebound Safe Pickup Shoot

Punching Steal Gethome Load Goalkick

&

(2™ 5.6)0A Z7id A a7ig Aoz UdA=, i ASol=
4717 oJHIE S} o] 5 o|HIES] mHle g T4k, skl AT egEs 7 =<l

AN WHY 5 Qe MESS 4hAE TR A&t
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Y e o] =]y} oWl Ed] el FAHoZ (F 5.6)0A Holx

ATt
(# 56) O|HEO CHsr Tofell SAL 3

event class class event
meet_soccer pass, kick, heading, punching, ...
meet_basketball pass, blocking, rebound, steal, ...

meet meet_baseball hit, out, safe, gethome, catch, ...
meet_cctv collision, accident, fight, ...
meet_driving boarding, collision, pickup, load, ...
meet_animal shooting, hunting, landing, ...
leave_soccer throwin, shoot, centering, goalkick, ...
leave_basketball no goal, shoot...

leave leave_baseball home run, pitch, hit, ...
leave_driving passing, ...
leave_animal takeoff, runaway, escape...
enter_soccer shoot, goal, heading, goal, offside, ...

enter enter_basketball shoot, goal, ...
enter_cctv building_in, car_in, elevator_in, ...

exit exit_cctv building_out, car_out, elevator_out, ...

olsh ol +4® 2 mulele] BF o[ MEE ALExte] Aejolg ojmHow A
g % 9l 7hel B & Qx, vt A%y AelE 55 FuE FHUAG o

o]u] & z}o](semantic gap)=

MES FE5E 249 THS F83o]

148 AR AFHA Fe HolHE

ol g3te] lmH HARA g A
=

ol=Hl oju7h Ut

I
A
flo

o
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2. Hl9 2 Uy HAE 93 OWL/RDF(S) 4

OWL/RDE(S)& AIWE & A&st7] 918 W3C(World Wide Web Consortium)
oA 2004 EFoZ AT A LEZA Aoje]t}37]. RDF(Resource
Description Framework)= Z RS 7202 Hd3E XML 28, 449 BAS
AFste RS 283t 2T ARES AATGE Yiro] 23, RDF 27
tl(scheme)E o] &3te] A E A #A 9w F s)xo] 7153t

AAZE deelA], oA Y xdH= NdE T2 BE Ao] 7tedta,
Aol AE AAE B 4|28 &S RDFE %87 e 724w
A&, A2, AF 4L, A%, F4 534 22 9 £A40 #3 vgdolHE e
A 28T 4 2tk OWL(web ontology language) & Al#S 918 HHE %33}
= A 2AA Fal AR g Aol ANAASH FALSHA BEAFSE] 919 o
olZ RDFe| &3solet & 4 Sl

OWL2 RDFOlA ALES 7|E8t7] ds Aot olfee =
(A, S, 251 2 7AZ &4 FAE T 5 UES oI5 dAAL
™ OWL¥ RDE(S) o13= BF 7 223tk OWLI RDF(S)E ©]&3to] xdH &
E2AE AFE7E A7) A FERAJ] FHE 2AHY o] 5 EFE(triple)o] 2t
itk Eg] 5] e AME T Aol tiste o ujdgs 93 2 Hew o
Fol, Azol, BEHol FeHE wel Fol-Ago-FHolz F@EY. 2dE A&l
wheba] Foloh BAofo] AAZF FAH I I TS FE0] 7HsEth

o]# 3 EHES Zte OWL/RDES)E ©] &3y, # =FdXe (2d 5.6)2 &5

2A AFTEE AvH A Z8357] A 2EEZAE FHIT (& 57)2 ol
Eo 3 £EZ3Z OWL/RDF(S)Z %33 IR ES el
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(% 57) olHlEof cffst OWL/RDF(S) Z&

<rdf:RDF

xml:base= "http://vector.chosun.ac.kr/ontology/Event#"
xmlns:owl= "http://www.w3.0rg/2002/07/ow1#"

xmlns:rdf= "http://www.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/XMLSchema#">

<owl:Class rdf:ID="Event"/>

<owl:Class rdf:ID="Domain"/>

<owl:Class rdf:ID="Meet"> <rdfs:subClassOf rdf:resource="#Event" />
</owl:Class>

<owl:Class rdf:ID="Leave"> <rdfs:subClassOf rdf:resource="#Event" />
</owl:Class>

<owl:Class rdf:ID="Enter"> <rdfs:subClassOf rdf:resource="#Event" />
</owl:Class>

<owl:Class rdf:ID="Exit"> <rdfs:subClassOf rdf:resource="#Event" />
</owl:Class>

<owl:Class rdf:ID="Sports"> <rdfs:subClassOf rdf:resource="#Domain" />
</owl:Class>

<owl:Class rdf:ID="Soccer"> <rdfs:subClassOf rdf:resource="#Sports" />
</owl:Class>

<owl:Class rdf:ID="Meet_Soccer">
<owl:intersectionOf rdf:parseType="Collection">
<owl:Class rdf:about="#Meet" />
<owl:Class rdf:about="#Soccer" />
</owl:intersectionOf>
</owl:Class>

<Meet Soccer rdf:ID="Pass"/>
<Meet_Soccer rdf:ID="Heading"/>
<Meet_Soccer rdf:ID="Punching"/>
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(3£ 5.7)2 o|HIE 252X JHETS Hola Jlom, AAE9 4/3te] BAE
3l ‘rdfs:subClassOf & ©]-&-38tHaL F A2 WS o]&38t] shte] Az 7
AE Ad3t7] Y38l ‘owlintersectionOf & AH&-3th. OWL/RDE(S) o3& U

"
How 22 A% FHEL YL Yo} LERANN AL YA 2= AA
So BAE FES B BT 5 At Bl Utk
EH, o AN 2 Zelge BAse] wHe W] AAE Afole] o[MEES Shot

R ANT 5 ATk A4 H Shote] o|MESS o] g3ke] ofuld Ao H g
7] 9180 7} Shotel @ SEZAE A4k 2t Shotol W Ju, AAE Abo]e]
oWIE FHE 2EEAE FH37] f&l, (5 58)F o] S ‘Shot’¥ Shotol A

Ul S o|WIEE 7]&3 4= = ‘hasShotEvent & o|HIE F& o] Z Al o]AS 53
O E FZ Al AA3) HTLY &8 998 7€ 4 Y& 'hasShotDomain’ & &

(£ 58) H|C|2 Shotoll st ZeilA~ M=
o] & = %
rdf:type owl:Class
owl:onProperty hasShotEvent
owl:cardinality 1
Shot owl:allValuesFrom Event:Event
owl:onProperty hasShotDomain
owl:cardinality 1
owl:allValuesFrom Event:Event
rdf:type owl:ObjectProperty
hasShotEvent rdfs:domain Shot
rdfsirange Event:Event
rdf:type owl:ObjectProperty
hasShotDomain rdfs:domain Shot
rdf:range Event:Domain

(3 584 F# 2 ‘Shot'> ‘owlClass’®] FFS=Z 44 ‘hasShotEvent I}
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‘hasShotDomain’ S 2Ztil LS 2+ ’‘EventEvent W9 A2HA2E ZF 170X FHalitt
o5 o3& o] &3t 7 HITI QoA QAT ‘meet’ ol thE oHES A (F
5.4)9} Zt}.
(¥ 59 H|C|2 Shotoll CHEh O|HIEE 2/E OWL/RDF(S)
<rdf:RDF

xml:base= "http://vector.chosun.ac.kr/ontology/Shot#"
xmlns:owl= "http://www.w3.0rg/2002/07/owl#"

xmlns:rdf= "http://www.w3.0rg/1999/02/22-rdf-syntax-ns#"
xmlns:rdfs= "http://www.w3.0rg/2000/01/rdf-schema#"
xml:Event= "http://vector.chosun.ac.kr/ontology/Event#"
xmlns:xsd= "http://www.w3.0rg/2001/XMLSchema#">

<owl:Ontology rdf:about="">
<rdfs:label>Event Ontology</rdfs:label>
</owl:Ontology>

<Event:Shot rdf:ID="ID000513">
<Event:hasShotEvent rdf:resource="#Event:Meet" />
<Event:hasShotDomain rdf:resource="#Event:Soccer" />
</Event:Shot>

</rdf:RDF>

_80_



/.\_‘]

I

1=

A4d 2 23

VI.

el

EREE

49

o]
s

d

AAZ FAHE HlYL

%¢)

AN} &

3

_(')4

Ho]7]

el

A% A%z o

s

DEDE R

A 248 873

I
]

pAKel
v

92 ™ Shotd 10~15719] =&

S

1074 8] F&S AHE-

) AbeE < Fo) s

9]

2 9

3]
=4

o7 FAHEY. (2¥ 6.1)

o,
De AA 9 2

il

29 20 A4 R

=
T

@&
gz A ANk F

-
3t

el 235 A

= =
= ©

Az gAAA sk 1A 9] 92 gko]

v

- B
A= T2

W

]

o

o] §5}e]

S

s

H 20
JE7E BT 133802 =g ol o

Fil 3 E Analysis HES &

S

) 7=

9]

@<°] A Input Coords HES 5

T
N
Ho

ol

B

™
]

e
4
Bl

o

o] O~ =
A8 43

_81_



Aelation Between Static & Moving Instance

&nnml

Eof g3l HY L ShotwH =

o

=

old A

RS o Afsg

Analysis Window | Extract Index for Ontology | @

coordinates [x.y]
i Simulation Stafic Instance[UpperLeft]: ( D] ) D ) Instance Coordiates Anslysis
ReaI_Tw. Static Instance[RightBotom): E D ) Framel: | [ ]
Moving Instance(UpperLef]: ( |: D ) -
: amez | )| )
_M_o!rg Instance(RightBatiom] :
: SE : ) .
,' i == ~Noying Instance Control At | 11 ]
(Il Move eight pixel [ Upper | Tl
Al  — - S Framed: [ i ]
Lowar Mfs I | | |
Add ~
N
F B N
Clear All e { ! I I
A Y
Display Trace Path Frame: )
Framelndex [ Static Instanca [ Dynamic Instance T
N (48,192),0104,112) (96,192) (144 112)
4 (48,192.0104.112) (104,192 (160120
3 (48,192),0104,112) (120,192.0168.112)
4 (48,192),0104,112) (1121643 (168 120)
5 (48,192.0104.112) (48,192,104, 1120
— " e 8 (48,1923.0104.112) (120.1923.0168.112)
e e ] (48,1859 ¢1047112) (112 184).(168,120)
e 10 (48,192),0104,112) (12,1643, (168,120
Max Sensative! +—
3,57 fps Z
(a8 6.1) HF 2leHolA
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(£ 6.1) =l S2 24 A 21t

shot shotl shot2 shot3 shot4 shot5 shot6 shot7 shot8
framel |come toward | come toward| overlap |come toward| overlap touch |come toward | come toward
frame2 approach approach overlap approach overlap separate approach approach
frame3 approach go away overlap approach overlap | approach approach approach
frame4 approach go away contain approach overlap | approach approach overlap
frame5 approach approach contain approach separate | approach overlap contain
frame6 touch approach overlap approach go away | approach overlap overlap
frame?7 overlap approach contain approach go away | approach overlap separate
frame8 overlap touch overlap go away go away | go away overlap go away
frame9 overlap contain overlap touch go away | go away overlap go away
framel0 contain contain overlap touch out out overlap out
Event enter enter A3y A3y leave Ao meet enter
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(E 61)°] th 2 Shotoll the WFAHH £ A4 FeNS acks) BE b
3} 2o,

[Shot#1] shot1®] 73-%- Atgo] Agat £& Ei 507k AwS yekuith

BEAE 979 F frame#2~frame#109] &3 UYL 27| 74](15), FEAMS), Bt

2o A" S4Y Y3 HF oHEE enterd S & Ao (ZE 6.2)E Shot#l

(22l 6.2) Enter O|HIEE = a5t Shotth el tHE =2 &

[Shot#2] shot2e] 73 FE3t Alge]l 2beak o5& €l 507k W& Yedth
frame#3~frame#d= SLAHOZHE AFa £Oo=2 7ithr) TA| HECLw 4
& Uit £449 &
AE T3 HEHo= A4

£

2191 F frame5~framel0 =2 approach-touch-contain #
)

[Shot#3] shot32] 7% Algro] A2 RE yepr Hojx= ZHS Yeidg, =
Aol et A3 A} overlap¥ contain ] vHo] 1A HS & 5 Utk AREAAA
o] & YL overlap-separator-go away “FE| 2 QA H A7 & At FH A= 7}

2ol 18 nPaA 7] W AgAE A
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Motion Detector 5] Motion Detector

(oo o oo o
Min Sensative:  — Min Sensative:  —

Max Sensative: 7J Max Sensative:
37,00 fps 3214 fps
= oFx|9f Z2j|Ql
(33 6.3) Shot3 off tHsr X 2 LAxZt =& oHF

Relation Between Static & Moving Instance

Control el e ] Analysis Window | Indexing for Retrieval |
© Sirmulation Static Instance[UpperLeft]! ¢ l:l 5 l:l ] Instance Coordinates Analysis
& Feal Test
Static Inst [RightBotiom]: Framel: 55, 1717(283,75) (214, 188)( 268, 145, OVERLAP
S| e s G e T ] |
= Maoving Instance [UpperLett]
Detecti
: I:l ° I:l ! Frame2: |(55,I?I)(ZE3,T5)(212,IUT)(ZE5,EE) | ‘OVEHLAF ‘
Maoving Instance [RightBottorn]: ¢ l:l ’ l:l 3

e e e i) Frame3 [(55.T713(283. 75) (220, T84 (267,64) | [OVERLAP |

Mowve eight pixel l:l
Framed: |(55,I7|)(2ES,?5)(192,I12)(224,80) | ‘CONTAIN ‘
l:' Frame&: V55, TTT( 283, T6)7200, 1T23(232,80) | [CONTAIN |
- Framef: |(55,I?I)(ZES,TE)(ZDD,IEZ)(ZSZJED) | ‘OVEHLAF ‘
Analysis
- Display Trace Path
+(280) g FrameT: |(55,I7I)(ZE3,75)(2EIU,I12)(232,80) | ‘CONTAIN ‘
Frameg: (55, 1713(203,75)(214, 106} (268, 145) OVERLAP
Frame®: |(EE,171)(253,75)(212,IDT)(ZEE,EE) | ‘OVEF\LAP ‘
Frame10: |(55,I?I)(ZES,TE)(ZZD,IEA)(ZET,E&) | ‘OVEF\LAF ‘
Pattern: |
Ehul id event Domain_event frame_id
520923 - || - = ]SEDHZI‘LNEW_SHOT.P[‘
ooy Size: 400 x 260 +L 400}
= ol I o
(32 6.4) Shot3 off cheh ot =2l & ol
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Relation Between Static & Moving Instance =]

convel e il Analysis Window | Indexing for Retrieval |

¢ Simulation Static InstancalUpperlel: ([ [ ] S o

{:H:TITZ? Static InstancelRigntBotoml: [ ] [, Framel:  [EGTTTY(203 F6(214 TEOCAR 145) | [OVETLAP |
__Detecling Moving Instance[UpperLeft]: ¢ l:l : l:l ) Frame2: (55 T2 T T2 U5, 560 | pvERCaP l
Wouing Instance [RightBatom]: l:l ; l:l ]

i e S ) Frame3: ({85, 171)(283 71220, 184)(267.60) | [OVERLAR |

Move eight pixel

= Framed: [(E5.TTTIC203, 7o) 192 T12) (228, 60 | [CONTHR |
:l Frameh: [[B5. 1713285, 7510200, 112)(252.50) | [CONTAIN |
= Frame: (55, 17130283, 75 (200, 192) (232, T60) OVERLAP
Analysis
Display Trace Path
+{(260) B Frame?: (055, 1713203, TR)(Z00. 112232300 | [CONTAIN |
Frameg: [FB5, 1713283, 75)(214, 188)(268, 145) | [OvERLAP |
Frames: [(55. 171283, TB)(212. 107) (265, 661 | [ovERLAP |
Framel0: (65 T71)(203 761220, 1641 (267.60) | [OVEALAR |
Pattern: |OVEHLAP
|Shm id event Domain_event frame_id
520923 - [EAA - - 520923 NEW_SHOT.FT
0.0y Size: 400 X 280 (400

(32 6.5 Shot3 off theh 4= =] & 24

[Shot#4] shot4®] B Algte] 457 Koz il

FiF
o3l
)
filo
£
o
:

a

249 $79 F frame8ol Al go away FEIZ 228 A2 digie] a7t 7

A AR H2HOZ touchE A4 F T

QYL 5 Ak (2 66)2 A FHY AXNG FF AL e, (2
67)% (19 68) 217 B T Qo] FNWA $UF A%E TP N 57

9 914 e vhehach

|
o
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G = s = B, =
| | |
\ | \
\ | |
| | |
| | |
| | |
| | |
| | \
| f======= ot rrrrrro | == |
| | |
| | |
k en e)pla: Open (Neiplay .
[ Y BT e = —
o e Wit foovs M S
s e o
H mael EX{E-L 1) opx|ef =3
(032 6.6) Shots off CHeF A AL X =& 4™

Relation Between Static & Moving Instance

Contral coordinates [x.y]
" Simulation
& Real Test

Feal Test

Input Coords

Static Instance[UpperLeft]:
Static Instance[RightBotton]:
Moving Instance [UpperLett]:

Maoving Instance [RightBottorn]:

Maove eight pixel

(]

Input Domain

|

(2500

I
BTN

Analysis Window | Indexing for Retrieval |

4

1000

Moving Instance Control

;

Analysis

Digplay Trace Path-

(0.0 Size: 400 X 280

+(400)

Instance Coordinates Analysis

Framel: [(58.TRTH2AT BE)(224. TR (272.86) | [OWERALAR
Framez: ‘(59,157)(287,85)(24&1Bd)(ZSE,HE) ‘ ‘OVEF\LAF‘ ‘
Frame3: (58, TRTH (2T BE)(256, TR (I.96) | [OVERALAR
Frarned: ‘(59,157)(287,85)(28&1Bd)(aZE,HE) ‘ ‘OVEF\LAF‘ ‘
Frame5: ‘(59,157)(287,85)(295,150)(344,95) ‘ ‘OUT ‘
FrarneE: ‘(59,157)(237,85)(3]2,1BD)(aED,HE) ‘ ‘OUT ‘
Frame?: [(58.TRTHZAT BE)(320 B (JRa.86) | [o0T
Frames: ‘(59,157)(287,88)(320,184)(358,95) ‘ ‘OUT ‘
Frames: [(58.TRTH AT BE)(336, TR0 (8486 | [o0T
Frame0: ‘(59,157)(287,88)(352,184)(400,95) ‘ ‘OUT ‘
Pattern: |

[anotid event Domain_svent frame_id

52D923_NEW_SHOT,PH

520923 - ILeavE = =

(22 6.7) Shots off cHar £Hel

_87_

i o
=Zag 2xg ol




Relation Betwesen Static & Meving Instance =
Control coordinates [x.y] Analysis Window | Indexina for Retrieval |
© Simulation Static Instance[UpperLeft] ¢ l:l : l:l ) Ietarce Eoatdinatas Analysis
@ Feal Test
Static InstancalRightBotom]: Frame] =0, 1B 7H(Z8 7, R 228, 1841 (272, 06 OVERLAD
Real Test AR | [T . [ [(E3AER 2B 7 AR 204 B4 (22,06 I [ \
= Maoving Instance[UpperLeft]:
i I |I Frame2:  [(53,16TI2GT, 062490, 104) (208,56 | [FVERCEP |
Moving InstancelFightBatoml: [ ] [ ],
Rovne et nee Canmo Frame3:  [(59,167)(287.6)(256, 184} 30.95) | [oVERLAR |
Move eight pixel l:'
Framed:  [(55,T67)(2E7, 06260, 194)(326,06) | [OVERCEP ‘
S = [EEEE
v ] FrameS: ({53, 167)(207, 06230, 160} (34,6 | [GOAWAY |
: Framef:  [(55,T67I2E7 OE)(212, 100 360,36) | [EOAWEY |
Analysis
Digplay Trace Path
{280 Rias Frame:  [(GH.157)(207. GR3a20, 1B 360,967 | [oaweT ‘
Framed:  [(55,T67I(2E7, 06220, 154)(368,06) | [EOAWEY |
Frameg: (53 16T (207 B33 100364 98| [GOAWAY |
(”W Framel0:  [[50.1B7(287, 063352, 184) (400,08 | [PUT \
Pattern: ‘LEAVE
lShol id event Domain_event frame _id
[520923 - [leave - [[EAVELIVING - [SZD9Z3_NEW_SHOTFT
) Size: 400 % 280 ~anny

(& 6.8) Shot5 of CHEr A= =gl A ol

[Shot#6] shot6®] 7% AEx2RE vhela] Holx|th thA| thrirtthrt oA |4

oAA= S YEHTE Frame @919 w49 142 2 H3lou oWE HEL

[Shot#7] shot7s] 5 % Algol ¥ #xstn g WL etk

re
Ib
o
o
fru
o
1>
et}
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