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ABSTRACT

Semantic Similarity Measure betw een Motions of Objects

in Video Data

Miyoung Cho
Advisor : Prof. Pankoo Kim, Ph.D.
Department of Computer Science

Graduate School of Chosun University

During the last decade, the emerging technology for video retrieval is mainly
based on the content. However, semantic-based video retrieval has become
more and more necessary for humans especially the users who can only use
the human language during retrieval. So, semantic-based video retrieval
research has caused many researchers’ attentions. Since the most important
semantic information for video event representation is motions, there has been a
significant amount of event understanding researches in various application
domains.

One major goal of this study is to accomplish the automatic extraction of
feature semantics from a motion and to provide support for semantic-based
motion indexing/retrieval/management. Most of the current approaches to
activity recognition are composed of defining models for specific activity types
that suit the goal in a particular domain and developing procedural recognized
by constructing the dynamic models of the periodic patterns of human
movements and are highly dependent on the robustness of the tracking.

Spatio—temporal relations are the basis for many of the selections users

perform when they formulate queries for the purpose of semantic—based motion



retrieval. Although such query languages use natural-language-like terms, the
formal definitions of these relations rarely reflect the language people would use
when communicating with each other. To bridge the gap between the
computational models used for spatio—temporal relations and people’s use of
motion verbs in their natural language, a model of these spatio—temporal
relations was calibrated for motion verbs.

In many researches, the retrieval using spatio—temporal relations is similar
trajectory retrieval, it's only the content-based retrieval but not semantic-based.
So, in this paper, I propose a novel approach for motion recognition from the
aspect of semantic meaning. This issue can be addressed through a hierarchical
model that explains how the human language interacts with motions. And, I
evaluate my new approach using trajectory distance based on spatial relations
to distinguish the conceptual similarity.

In the experiment and application part, I apply the proposed approach to
semantic recognition of motions and trajectory retrieval and get the satisfactory
results. Extending our novel motion verbs model with more abundant motion
verbs for gapping the chasm between high-level semantics and low-level video

features is our further consideration.
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ANSES(Automatic News Summarization and Extraction System)o] 1TtHA41l]. o]
ZrAEE [ 2-11]3 Zo] vge Ay d2E AaddHo A 8o Ve

o] &3 AF w2 8% E FF AlxHolg, TV oA 4944 g2 ¥9e 7}

A Ade RE uYes ovje 542 giE Aaudel4, YiE s} Y

Source Data

( videocapture
- Capture

g

Real-time Eae;::ll:::‘f
captured .
video data ﬁl:;ceﬁacapuon

(AVT)

Video Segmentation Boundaries

Data Analysis
+

Text Segmentation Boundaries T Media Generation
Fassage,

key entities,

orginal closed-caption
(ASCIT)

Segmented
Video

Clips (SMIL)

Information
Retrieval
Search Results: System
Video Clip, accompanying ¥

closed caption, key frames,

key entities, video summary

Keyword search
request
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= AY AAIE, 4 v AY FE Yuert. Aod dE 7 9 A25LS Ao w
g Y 24 FF=5 0 Z2 12 Fdeo. (28 3-3]2 Egenhofero] <3 874
o] $3# A ‘equal, ‘inside’, ‘cover’, ‘overlap’, ‘touch’, ‘disjoint’, ‘covered-by’,

‘contains’ ©] t}.

B = e e
disiaint (p, q) meet (p , 0) overlap (p, q)
QE q E q

[2 3 3-3] Egenhofere| 2| AbaHA

o] eJo .= SY. Lee® F.J. Hsul27]& 239 oA e 18-S thFatA &35
8 3te] 2D C-string= #Aetdt g o™, W. Ren[21]2 [28 3-4]3F #Zo] EWE 67}
Aol AXRDA Lo, ‘Righl, ‘Up, ‘Dowr, ‘Touck, ‘Fron

st

~
il
of
oft
ol
&
ofl
)
e
X
1o,

A

8 [a]

s | [2] 0
(4]

Aisleft of B Aisupof B A and B touch (A and B with more
Bisright of A B isdown of A than one pixel on shared edge)

CRRCTSETL

@ (b) © (d) (e ®
Front Relationship - A in the front of B ( part of the edges coincide)
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a
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Fil

Pi= (xa,y

a

A HAFAA AHES} JHEE VT A 57

A7 BAE 'equal’ B A
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L
N

2
o
X
2
N
%
o
ofo
ofr
ol
2
of
12
flo

rot

0 1) (2.2)

Y

Nt AXR= {on disjoint distance, direction)©)

(T4 Yo 1) & P =(zpyp, )0 W& 0]E A2AE A

o}

fud

AR R = o]t}

[Z 3-2] HALol2o| oA &HAL H 2of

A= A dd 2 2 T &
If (z,=2x,Ay,=y,) - True
on pointxpoint— BOOL 0o Yo
Otherwise - False
If (z, =z, Ny, #vy,) - True
digoint pointxpoint—- BOOL ! oo Ya =
Otherwise — False
direction pointxpoint— vector P.P={x,—x,), Yy~ y,))
distance pointxpoint— integer d= \/(xb x,)’ + (y,—v,)*
b. Aol A
A2 Aee Adoe=m A7 AT nfddS 7HAA Fom AAd 5o
ooER, Aol AAE Aol ¢ gdolw, Ao Wi AT A AA A
Ak olg ¥ Ao 5L ol gakel gL AN SAW e T Aol g% A
(2.3)3 o] Aofd.
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L=(P}=(zyyp 1), s Pl = (2,9, 1): Pl = P}) (2.3)

At W Pr=(z,yp DA Q22 on, disjoint, meetZ [E 3-3]13 2o

B =

AN BREF Romw FHS AT

A4k A4 g4 4 A i

it (P,EL)AP,# P,AP,# P;)- Tiue

on pointxline . BOOL
Otherwise - False

o If (P, & L)- True

disoint pointxline . BOOL
Otherwise —» False

o it (P,=P,VP,=P;)- True

meet pointxline . BOOL ‘

Otherwise - False

o Aol AMAR ‘equal Azt BAWE melstw, Fold F A L13
L2 Atole) HNE A

_H
o,
=2
iy
B
et
4>
32,
rlr
2
>

mtersectiond) FA BAY F HAlele] WZS Fol7] AT gerangle, 7 9]

2ol2 Fat7] YW lengthd AATF 9lom EF B A BA A= [ 3-5]
% 2

LlZ{PL‘:(%‘,ayq‘,)v“"PJ:(xf’yf):P”"?ﬁPj}

L2 {P,»:(xrvyr)v-"’f)s:(xﬂ’y‘“)zp"'¢f)ﬂ}

SN K

equal meet overlap digjoint interzection

(23 3-5] M A0 oF &bA}
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[ZF 3-4] tAtol o] oA MHAL H of

A71A, P 22D Fel A HA

A dig 4
A Ak} T =
47
linexline
get_angle| . [0,...,.360pk A S+ dAkel o] uiz}
- Intege
Ll linexline If ((Z1UZL2)=L1)A(Z1UL2)=L2))- True
& - BOOL Otherwise - False
it ((((p;onp,) Ap; onp,)V (p;—onp, Ap;onp,)V
(pjonp, Ap; —onp,)V (p~onp, Ap;onp,)) A
linexline , ,
meet (L1°NL2° = @)) > True
- BOOL ‘ )
3714, L1° = L1~{p;p;}, L2° = L2~{p, p, teltt.
Otherwise - False
. . If (L1 < L2)A (L1 meetL2) = False N (L1 equal L2) = False)
linexline
overlap - True
-~ BOOL i
Otherwise —» False
o linexline If (L1INL2)= & -~ True
digoint _
- BOOL Otherwise - False
_ linexline If ((L1NL2)=p, A (L1 meetL2)= False) - True
Intersect
- BOOL | Otherwise - False
Iength line - Intege length (pi, pj) = \/(a:l — x‘j)2 + (yi — y‘j)Q
c. 99 Ao
doqe A He

Aol ofs ofFojAM Wi= Addsof Ao =, HYL

A wHAAY Wy WE dYgelet sty Ak Ae ol &) AFostd 4 (24)9

BC'=< P L,f> (2.4)
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of Wl He p,=(z,y, )2 BAFIH A U(s)e A Aame JFeAL/=
(1), (2),., L)l A sA A AladEe Aol g),

[ 3-5] &9t FHAtol LA o

A Ak} A4 did 2 25 T3
_ BCxPoint It 3 X((pontl (X)) = @)~ True
point_on :
- BOOL Otherwise . False

A GAeAA AAe v FdHE FFHUY 2 =EoA e MBR(Minimum

Boundary Rectangle)2 ZAAE FZ317] wlzol vz Zo] AAg o=z AA Y

__|

GUE FADT ol T JPrbeld AT A% BAE e 2o

oveﬁ_z‘rl line_inside

area_inside

point_disjoint

area_disjoint

co |

Ilne ' disjoint

(a) outside (b) inside

(23 3-6] ¥ Ato]l oI LbAL

18 AAE FAHLE ols AAY A wep AA nAAAY b npgE
o2 Uyn oS uA A, M, 9d9dor U¥A ‘pomt disjoint. Tine_disjoint.
area_disjoint, area_inside, line_inside, overlap™ Y BAER FAATE (b)Y
4% MBREHANAME ‘pomnt inside = EATHA ¢=th. o]l 92 =7|(area),
TG ak(center) 02 F9Y EAS AT 5 doH, 5 Aol Fox F A

Ao dq BO=<Pl L, f>% BCI=<P[ L], f>2e] Axatel dis) Aot

RS NY

J[m

[ 3-6]3 2ok o71A, Pl={p],...plelxm  L!=(plpl.plpl,....plp[ 1 o2 L/-

(piphs i pipl ) BF . A o5 546 L(s)= L=(1,(1),1,(2), .. [;(w) Yol A sHA 2
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oA Eo|th, P Boel mE Fo Folg sta LAY RE MO HETS
pPtolet AT
[ 3-6] 9 Alolo] oAbkt H 9
A4 g 4 .
il 2
) ) BCXBC f (Pi’mszdc g Pj:mmdc)_' TrUe
area_inside
- BOOL Otherwist - False
If ((BC; area_insid&C.)=True)A (L;overlapl ,=False)
o BCxBC ’ !
line inside A (L;meetl ;=False))- True
- BOOL
Otherwist - False
. BCxBC | If (P/""“NP;= o AP NP = 2)- True
area_digoint
- BOOL Otherwise - False
. . BCxBC If Pf"ﬂPf”;f & - True
point_disjoint
- BOOL Otherwist - False
If ((BC; area_disjoinBC)=True)A (L,overlapL =False)
line disoint BCXBC L tL I J J
Ine_digoin A (L,meetl .=False True
> diy . BOOL (L; j )
Otherwisyf False¢ -
f P‘ZTIH%( € P,{)H ¢ \/ P,‘U" P,?HSZ{IC #
| BCxBC (PR = @)V PN P 2))
over -
® . BOOL True
Otherwist - False
1 i=0v—1
Area BC- Integer A= M oo ANA a4, =as, — iy 1T
i=1
p=(z,y)
Center BC- Point -1
o714, == ZE Y= ;ZZyoM
) EN

A g
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A} ol% MA Aloleo] FA ] U
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obF Atha ZhAgsha vhE e o] wAde Ao mdsith
- _ +
_ _ R _ S=0l= 272l AaEl
Minus Coordinates object Plus Coordinates
Object NM before
| | after
................................................... [z osonmo bor AU A
I ;
.................................... O N SO ToT P
I T+ |
Object C ® \Wv@
| I
...................... SIS SUUUUT s SRR UPUPURTUPPPRIY IUON AORTRTTRTRR RPN
I Txx |
| ;
....... DR BT S SO T PP PROUPPPTY PO DT STRRT TR PRPI
I T=-x "1
Object E ' T= 852 AR Hel o >0
x = gisteF
[ 3-7] ZEo = 9 AHEA
(28 374 HiEx= &9 HE9 Y HEE EFst 4ol AAE
S glew, Zzkel Aol AA Alole A (T AAS G AFAL W
2 ga4 Awe Wne AYE FA40z AT £ A oE 59, 14
A (NM)#F ol AAC)AHR 2 fdaAANA AA C7F A4 AZ 4%
7P EE o Hx ke SIS o] 9f o] 1A AA e} FAHd AA AFH EZ
Aol ABAE Bdstd [T 3-8]9 o] 57FA 9 71 FA o] HT}. o
B gAQL 7 ol% AAl o gl wel thgy o] mAsAT = oF 7
o 1 A NMW 72§48 Ay B9
oro | | ol o ro - e
E D [¢ B A
(O3 3-8l 7|2 2 X9
[E 3-712 5714 712 A Aol dg 2 HFo= q7A MO= ol AAE <
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veta VA2 A AAE oudn. A e ZdUd M2 3 Lol AR

sEol mE HGaA] Wsker F AATe] AYE ag
[ 3-7]1 571%] 7|2 22 Ho
=3 T 3
d(Pf,NM®) > d(Pj, NM)

£ (AMOZ;area disjointN]l[i) = True N (]WO]- area disjoint N]llj) = True
d(Pf,NM*) > d(P}, NM")

D (Zb[Oj area disjoint N]l/[j) = True A ((A[Ojoverlay N]l/[J) = True)V
(AMOZ;point disjoint N]lfl) = TrueV (]llOiline disjoint N]lfl) = True))

c (MOline inside NM) = TrueV (MOarea inside NM) = True
(]llOoverlayN]l[) = True
d(Pf,NM*) < d(Pj,NM")

B ((]llinoint disjointN]l[i) = TrueV (]l[Oiline disjointN]l[i) = True)A
((]I/[Oj area disjointNZb[j) = TrueV (A[Ojoverlay N]l/[]) = True)
d(P{,NM*) < d(Pj,NM")

4 (AMOZ;area disjointN]l[i) = True N (]WO]- area disjoint N]llj) = True

Ao 57448 B SAAL AFFel A2 BAT AT F 91, F 9 o
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ga CE Yol B 5 gtk 543 Ex 2 o)lx A fate wap FExA
o] ¥t} thA] 3l Eo] EAHF
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Aol 228 AR A A g B mde 9T e A%
At 2 w9 WAA Eaa vk &, A g A4AAE 4G

gom gAqe g Q4] A Adol FAE B o)A Au 4o

dastt o] B =RAAE 49 BA vl L Ads 29 AN A
A BA BRSPS A AAAQ Zdo] Bagon, oS A B o
AE Levin[718] €49 $AEL ol g3te] Ad 2o £AYEH WPt

=
Levinel 93] Aod Z#h2~ F 51 ZH== 24 SAd @ FH==
verbs of mmherently directed motion, leave, verd of motion using vehicle 5 F 7
el st Fd s 7hAL Tk [E 3-9]19 TALES E =wolA Abgsie 29
29 W e A Wste o FdE F U= FAF S 2otk

[E 3-9] Levine| SAte &% & 51 Seljae 7

1) verbs of inherently directed motion
Class members: advance, arrive, ascend, climb, come, cross, depart, descend, enter,
escape, exit, fall, flee, go. leave, plunge, recede, return, rise, tumble

2) leave

Class members: abandon, desert, leave




e wdan UA 8tk o]5e wad Aald grzrE He dolAE £49
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[E 3-10] Lisa Pearlel 'GO primitive and a particle’

Levin 51.1.a: Verbs of inherently directed motion GO primitive and a particle
ascend, climb, rise go up

come go to

cross go over

depart, escape, flee, leave go away

descend, fall, plunge go down

go go

recede, return go back

tumble, walk, run go manner of motion

o)9} o] Levin® 54} 2HE o8¢ $AYel UF Be A7 AYH

on], WordNet? ©%ol off] Eiol ne duAd AFen & 5 Aok ¥

oA olF olgstel 4 wAYWE A AFT BAS AgHgon £49
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A el Aol ek ov| 7} E ot

~
el
e
o
=}
o
=,
7
(@)
ol
flo
2
1o
oft
ol
2
=

Hetst g Hetst 2elol Oigt S5 SA2 F9

depart
leave
go_into
arrive
go_to
enter
exit
turn right
go through
return
turn left
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exit
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return
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enter

arrive
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1. 943 A &8 249 =

Chang[30]e] 2]&] #let®l SMR Z7]vle} SRR 27|nfs 14 AAE 7o
olF At FA HAEFE 7IEsta Ak SMR 27|nk= 157FA 9] 94 Al
25 A e e, SRR £27|vt= SMR 27|vtE nltg o=z uA4d F AA 9 7
YHAE o] &ste] 77HAY A BAE AdstA Tt [O - 4-2]= Chang[30]0] <
AkEl SRR 7vt2 94719 A #A 83 994 AMAE YeERdR o)

I

%ﬂ Is-include-by
.

Include

[22 4-2] Chang?l @& od4tALeb 2| 2A
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[£ 4-1] Chang?l A2l FAIZ 24

Far—away Disjoint Meet Overlap Is-include-by Same Include
(FA) (DJ) (ME) (ov) (cv) (sA) (IN)
FA 0 1 2 3 4 5 4
DJ 1 0 1 2 3 4 3
ME 2 1 0 1 2 3 2
oL 3 2 1 0 1 2 1
cL 4 3 2 1 0 1 2
IN 5 4 3 2 1 0 1
SA 4 3 2 1 2 1 0

o
ox
2|
)
i
i)
I
)
[
rr
—r
o
X
jals
™
—_>&4
lo,
&,
ax
>
>
o
O
>
>
oX,
AN
o
flo
At
o
>
)
1%

-

S(my,my) = D, — distance [m,m,) 4.1)

= HY AR [E 4-1]oA HAAE 5olAT B 4% ‘D)=
2o 7HAse AW AYE 42 S 9Y. distanceS e F oAU AR
AP (S)E Aot wulEste g 4 (413 o] AT [T 4-312 4 (4.1)

= AA F AU FAE A0 48T ool

_40_



- Kl

ol

enter

arrive

go into
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goto

goto

goto

Sim(enter, go to) = 4 — 1/3(

+

[ 2 4-3] 'enter'2t ‘go to’'Alole] Al
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Aol A FAY S8 A A ZFde mdo] Fgetth oo o3&
A %= WordNets o] &3tk WordNetoll o g
We thedt

2 WordNet”| Wk f-AMA = A

1. WordNet

Aol £=57x dxF9 WordNet[31]2 27+ o
T AYE EYR 19868 %E FREEEH ZAAE OE A A FAo] FE )
£ ofojoj3] o] o] 2ot WordNet ¢17+e] o] 3% 2 & mubslo] t}oAl

Fo| #AE ol gitgon, JuE AU A3 TAFL Y B ob A

15 A
+—»  anlonymy

MOVE, B0, + o =

retum
go_back
enter leave come_back amive go_forth
go_in go_out +e+ | get_back coa g;l“ Bo_away
come_in exit .
move_inio

(22! 4-4] WordNetatollM 222 SAI =
A W WordNet 3.08] A%, TAel] thsl] 13,6797019] synseteZ FA =] 9]

i, 2owolAd 38 w2 FAY FAel WE 2R S dEda glew F 1397
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Me synseteZ FAE 9
WordNet] & sALE S Al &
A stbe] Fol wojrt wol
AFS L+l oAl TS L-19]
strut(B v HA}), traipse(H iy
moveZt Ut L-15ol& A9 w@ol”
o] =0, <
bottle-feed($-f = 7] 2 t}-{feed, cause to eat}2] stHo])7}

[ 4-2]> WordNet®] "index.verb”®] UX-= 'abandon'©l 75 vl
5709 synset(02207318 00605740 02207028 02058122 00606404) 2.2 1} o},

T
=

VL!

EELPN

[e)

=1

walk7} laz, LOodl &=
1 ZhH7E dom, L+2el=
FHE ¥ o 8-+7F B
g et tt-{march}®] 3¢ 0]),

march,

)7

[¢)

j L
. fu

o
A

=

- AL

goose-step(F &

et %

-2] WordNet2| "index.verb”

g

aah v 11 @1
abacinate v 1
abandon v
abase v 1
abash v 1
abate v 2
abbreviat
abdicate
abduce v 1 1 @ 1
abduct v2 5! @ ~
aberrate v 2 3 @
abetv 12 @ +
abhorv 1 2 @ +

abide v25 @ ~

6756
02148661
+ 5 5 02207318 00605740 02207028 02058122 00606404
0 01782644
0 01774948
O 00242091 00241861
~$+ 00240551
@D +10 02356275
O 1005783
;2 001458315 01436738
; 2 0 02636750 02636443
02524939
11 01757422
$+: 2202611851

0 0085
1T@10
@~$
~ +
+

54
3 @
3@ ~
2 @+
ev?24 00240702
vi12
1

1
00660036

oz
_E

Fi':
rza
O‘r‘

n:E
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2] 2 Resnikel 93] A=At M(d2e dHF AL HF w=9 FE
oHs8l.

_ freq(c)
Ple) =" (4.2)

oA7IA A= e F FE gusta mov MY oF A dER AFA
T2 Y o M o TFE RE 89 Adse Fe om@rh wop,
IS Ay BADE Ae)<aey?’t Btk 22822 WordNetol Al §A3 AY 99
= go BFL 1] A

M o) ARFE _1gaoR HEol FrAsW AnFe PasHn o F44

AAH NS B2 ARFES 7Y S, g9 ARFL 00 "

=

A4t dt= F el ¥ AEE WordNetoll 4 F 7HdES £36t
o

Tk, webA F oA ws slw §ALA

=

Ay

BUE Adel s A 49 Adel BE4E F ANE o fadda @
A =

_1

L
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)
ol
L
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flo
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ol
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rlr
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)
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3 walk & ke’ 3PS ANV S SASY walk % ke’ 7V FH e E S
‘walk' &% 'move'7F & AR H woerw o fAsitta @ 4 Qv e
B2 5. (walk, movel)= mglmove)°l L, S. (walk, hike)E walk)°)th.

res res
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{speed, hurry, ... }

{wak ...} | {goose_step] | {run, ..} || {dart i, .}

{ move, travel, go, ... }

{jump, bound, ... }

{stay_in_p;ce } {set, place, put, ...
| (st stand, ..} | {boubee, recoil ..} | | {leap....} |
——o 50 2
— o {ride, ...} ‘{hike, }‘ ‘{Iollep, B! ‘ ‘{hoop, }‘ ‘ {falter, ...} ‘ {toe, ...
[2® 4-5] WordNetaroll A “wak* 7=
b. oA 719k F AL =HA
AA7IRE FAHL F ET AYE FASFEE gnFH {FAAY S H kst
o A HAQ WA ol & & Q. o] S WA AE AFTFRAA =t Zlo]
A4 9 el vt g b Fas AdAde] Aol FTo E5Ao] e HEY
IS ATAR o] Fo]R Fxo A A45)= HEAZE o] &3 3k of 2 7]uk ¥
o] t}.
S age 6) =2d,,  — min[ len(cl,c2) 7 (4.5)
max = WordNetdol A Hel zo] g onsin €n(C,c) e = 7y
WE Adole 7tFARE JE A—RE A A4
(4.6)

o174,
BARAY A4S 9% el
_‘:'_

M 72

% g Abelel shEA ol

WMe,— ,e)t e, — - ¢)
2d

Sussnal32]=

6)7 Al(4.7)
W e;, c)=
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max ,— min , 4.7)

— = m -
W( Cy 7 Cy) ax ., 7 ,,(JL/)

-, Md ook o BA B S dnsta, o = 98 By A& F

»

A F 9 2 Adel dolE Julen, max mine 27 w7 B Lol o
Hoj, Aa AFAo| vpAROR , (9 A LA B ALER MAE B
Ao 4% i@t ¥ oG At i AR Aol ge] 245 F A

o o fAbaheh,

c. vt FAA A

sz ofuwe] ZAWe FAEE =4

ol

iz sk 7 odo] o AR A
ou & o] &3t Aolth[35]. °]&= WSD(Word Sense D

ol WHOoR ALHA Ao FEH TolE e o F, v FIH AL E
SActe Aow & FAF /dAbe]l ¥lart btk oW AbgstE AFH A A9
2} t9lof, Aelol T #A BES o

i
@k o714 FEHE Gol7t oW BE5E T wol Aol FA4e AR

isambiguation)ol] /] o] 2x

Related—pairs={(gloss, gloss), (hype, hype),(hypo, hypo),(hype, gloss),(gloss, hype)}

g9 vl AES o] §F FAA FHHL 4U8)T 7).

S'm(A’ B) = ZaDrelated—pajrs,,BDrelated—pairs S:OI’G(O’(A) + ’B(B)) 4.8)
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Sapsci i) (4.9)

A wER o7 /& EF YA (F, Zol)

ZARstaA s Ad O ¢ le
guatE Ao o7|ME A FIE AH ==F ondr
(4 4.97F F 7Wd Atolel Hwt Az7E skt o]idel o X9l o)
A G G Aw AR YRE pAA W B o dEy F v,

v J

p=(tg, cor 1), (tps ¢, 09) (150,15 0,)

T oldze Hw A A9 Fme g =,

c,-QJF c/‘]’O]g] A & S e € 5, c/.)i A o] &Fw T}

(4.11)
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Ayt oz whejol #A Ago v sidolet Azt tFA R Fo gro]l W
°] ‘man’¥} ‘woman’'® 7§ WordNet’doll A wWrejo] A=
of ok 2y FfstL de A MEE S Centity’, ‘life
form’, ‘person’¥ % A Al gt FoAdS Akel A

= & 9 77y A Aon. o IS_ARAlel™ 15 whEteta, & dA= 11Y

Mo
=
L
[t

oAZIM D= F EAbe]l Ad Az AdAYrt 7ksd MhEss R Old
Abol  frAtER A F, AL A S wbid Aot [A' 4
WordNetoll A ‘depart’ 9} ‘exit’3t #Al THOoRE AMZ IS_ABAE o] Fi Ut} o
o IS_LARA 7Fe A= 1gks Fojstdl FAM S48 2 057 "ok

i leave
get out

go out
move out of or depart

i e
exit

move away from_a place into
another direction

# o sy depart maove

[22! 4-6] WordNetatoll M ‘depart’ 2} “exit’ ZHAI
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D. TN FAE A

)

1. 9472 g9l 715 A

WordNeto] IS_A¥A e #Zo] At Rd2 Part of #AE 7|¥oz Fx40
2 rdgsigornzg oo AA EY JFAE 12 £ o] 9o able to part_of
o whejo] A= 1R 2 #}E £ 53], woo] #AY stF A oA
Part_of ¥#7 7FsA Rttt 22 gtoz 0.1%E 09704 WA A Hd A3 7

[ 4-4] 7tE A Hatol| g Hhojof ZbAl SOl & Ato] RAMY FF

C|
[

-

2

o 0.1 02 0.3 0.4 0.5 0.6 0.7 0.8 0.9

go to depart 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45

arrive leave 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45

enter exit 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45
enter depart 0.36 0.4 0.43 0.46 0.5 0.53 0.56 0.6 0.63
exit go to 0.36 0.4 0.43 0.46 0.5 0.53 0.56 0.6 0.63
exit arrive 0.36 0.4 0.43 0.46 0.5 0.53 0.56 0.6 0.63

enter leave 0.36 0.4 0.43 0.46 0.5 0.53 0.56 0.6 0.63

[E 4-5] gtojo] Ao ChEh 7SR Hato| e 2 Hat

I 7tE = 0.1 02 0.3 0.4 0.5 0.6 0.7 0.8 0.9 I
I a2 A 0.669 | 0.672 | 0.675 | 0.679 | 0.681 | 0.683 | 0.684 | 0.683 O.681|
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H Al < E Xl =2 o} 5

ol ¥ PURLNE g oan an| ae 2ari
go_to arrive 0.25 35 0.52
go_to leave 0.25 35 0.36
go_to depart 0.2 4 0.35
go_to enter 0.25 25 0.4
go_to exit 0.2 25 0.35
go_to go_through 0.2 2.28 0.52
arrive go_into 0.33 2 0.47
arrive leave 0.33 3 0.35
arrive depart 0.25 35 0.36
arrive enter 0.33 2.75 0.5
arrive exit 0.25 2.75 0.42
arrive go_through 0.25 2.57 0.47
go_into leave 0.33 1.5 0.47
go_into depart 0.25 1 0.52
go_into enter 1 25 0.5
go_into exit 0.25 25 0.5
go_into go_through 0.25 2.28 0.47
leave depart 1 35 0.52
leave enter 0.33 2.25 0.42
leave exit 1 2.75 0.5
leave return 0.25 257 0.47
leave go_through 0.25 2.57 0.47
depart enter 0.25 2.75 0.35
depart exit 0.5 2.75 0.4
depart return 0.25 2.28 0.52
depart go_through 0.2 2.28 0.52
enter exit 0.25 2 0.35
enter return 0.25 2.64 0.5
enter go_through 0.25 2.64 0.5
exit return 0.2 2.29 0.5
exit go_through 0.2 2.29 0.5
return go_through 0.33 2.14 0.47
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AA HALE A F4 dANAE §AY AN TR )W} T vhe
A Fe o2 B AF F3el A wAY

49 g olsshe el (1Y 52t Y

A 24 dAe F2 AAS A 2HE AT dAE A" dAeRR
olF AAEZ AANpoer FZs: FHsr] Hete] A suke] wAE

(pixel-based background subtraction) 7|®Heo] F2 A& }[37]. o] = Difference
filtero} & 5 I A A AE ¢33 Threshold filter, ¥ &2l o]z IA AAZS ¢

3l Erosion filter zg]a oln]x] FJAES WHIPSAY o] F3t7] $3 Pixellate

o{t

filterE & o] Fo]x gt} o] F 7]Ho] ¥ difference filter= ©o|d Z Az &
Al ZH L Aol JAAE FEo (O™ 5-3l
—_— - _—

N R
}ﬂ ‘@

%

[Z18! 5-3] difference filter

AR CCTV AL 29 29 wa, Hre] E5g3 2 w8aq

I o] aydol & W f4 WE ads
[e3]

oj

A9l aea 3438 Aol AA
o] EA3st7] uwliEol difference filter?tS o] &= WAL AAE BT = 9
ohowEb A AAIG A F Fu FAse] AR s aEste] Fag oy AA
A 2717 A 74 stel [E 5-119% 2e dauglES o8t dAg 20~

4002 WA AA=E B9t o714 connectPixels(blackAndWhite)& & 2]
AA HAe] 9 JAEHe] AAE 15t o]lF AA e d9& AANT)

=
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[Z 5-1] i Z =2

duE &

function BackgroundSubtraction (currentFrame, threshold)

{

difference <-- 0| =& g1} & x|
blackAndWhite <—- differenceoll A

{

=g el Alo| differenceFilter

2t = ol oo

if (pixel > threshold)
pixel <-- 255
else

pixel <--= 0

}

blobs <-- connectPixels(blackAndWhite)

™ Visual Detection Test

B
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iy

blobs <-- connectPixels(blackAndWhite)
for each blob
{
newObject <-— createObject(pixel, id)
if (newObject.totalSizeInPixels > 500)
newObject.Class <-- &2t 24|
else
newObject.Class <—— &R 5tXA| (= HA
if (objects.ContainOverlapingObject(newObject)
update old object position with the current position of newObject
else

objects.Add(newObiject)

return objects
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MBR® F4ge dAse] AH o et of

snalvsis Section endlAction] | Analvsis Jrd(Direction] |

Suto Refresh after "Stop_dnalysis”

Tracking System
All Path(This Path depends on it's D)

10 PositionxiLeftSide) | Position¥(LeftSide) | PostionX(RightZide) | Position(RightSide) ]
1 32 i) B4 11 =
2 B4 178 12 188
3 i) 168 216 186
L] a8 168 45 185
6 0 120 a0 188
7 178 112 240 144
1 24 i) B4 12
2 B4 178 1z 188
3 96 168 160 188 &
i 2 18 B 188 )

Contral Panel

400 17 A2
Path Select to Explorer Blob-D: Lﬂ ,‘:‘
- ID | X(lefti  ¥ilef) X(Rightr “i(Right) centerx center¥
1168 10k i 128 192 [
T 180 104 244 144 202 124
S i 114 104 192 120 168 12
Nonsmouingishioctipit T 7 1% 0@ 1% 164 120
112 104 168 120 144
You must Draw 72 4 180 13 136 120
i i 1% 96 176 136 136 116
a non-maoving object Rectangle 7 a8 & 136 1% 12 16
el ® 780 96 120 128 100 1z
Dot i 1 ® iz o1& 7] 112
7 56 96 128 128 a2 1z
PR B o B4 ik
—mmov j 207.86).{261.196)

non-moving object { { - & S 150 bt I
708 it 45 104 28 96
118 a5 40 112 28 100
=0 it 32 120 16 104
& o e 24 120 12 104

ou May find OrignalProg below UAL, and Modified 2007

hittp i/ wewewe, codeproject, com/ce/media/MisualSl Partl asp
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ONe System.

path] | Analysis Section 2nd[Action] | Analysis 3rd[Direction] |

Frame Mo, Relation{First} Distance Judge Status FRelatinn{Second} ~
0 QWERLAP i ‘
1 QWERLAP i 7 7
2 DISJOINT . . . LEAVE
3 DISJOINT 12 ] i i
4 DISJOINT 73 1 + DEPART
5 DISJOINT 94 2l ® DEP&RT
4 DISJOINT 100 B + DEPART
1 DISJOINT m 1 + DEPART
a8 DISJOINT 124 23 + DEPART
) DISJOINT 137 13 + DEPART
10 DISJOINT 144 7 + DEPART
1 DISJOINT 144 ] = i
Contral Panel 12 DISJOINT 160 16 ¥ DEPART 3
13 DISJOINT 177 17 ® DEP&RT
1 DISJOINT 189 12 . DEPART v
Pattern State
ST [EAVE [EXIT
Mon-moving object Input 2n1798) BEEQE¥ =>
You must Draw
a non-moving object Rectangle =i non-moving object
: moving object
before "Mavie Start ",
Frame NO
=>Blob 1D,
Fielation Only One frame
non-moving ohject {207.88).{261.196) =>Felation Between & and [ objects,
istance
=»Dist(5, D per frame M.} - Dist (5. D per frame N+1,}

You May find OrignalProg below URL, and Modified 2007

htto:/weww, codeproject, com/cs/media/VisualSLPartl as

ONe System.

| Analysis Section 1st[T-path] | Analysis Section Znd[Action] | Analysis ird[Direc_tih_n]_‘

Frame Mo, | distA-B dist,B-C dist, &4-C angle . ~
0 120062484 148657 66 86 356, 730095298961
1 36,0555127546399 44 44 155, 81264411718
2 08,94427190999316 52 52 265,066315411939
3 21,5406539228538 24 24 153, 335606965201
4 11,3197064909848 24 24 256, 366977174634
5 4 16 16 62,8192442185417
6 24 4 4 Mah
7 12,6491106406735 16 16 156, 7162652758595
8 8 20 20 258, 463040967165 =
9 0 20 20 MNah
10 16 % 36 257, 160411593096
11 16,4924225024706 52 52 170, 875458852069
Cantrol Panel 12 12,6491106406735 60 i1} 173,94925394 0658 N
Solving Graph
i
Mon-moving object Input PR
You must Draw
a non-moving object Rectangle
before "Mavie Start ",
non-moving chject {207,863 {261.196)
*ou May find OrignalProg below URL, and Modified 2007
htto:/weww, codeproject, com/cs/media/VisualSLPartl as
— =) o = 3k}
(2" 5-11] &Y e 2y
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