j B4

Z| x| &]
2 <
BT e diolE AA7} A7HE Fx9 27hF ¢
71N HAL F HAE FHLE o]fo A £ glu]-

net =24 A

EAS g3 A 7)E

722 X9 A5ad, 2ze) A%
& AAsdd. ae3 wYe dolge AE BAE A%, AL, B
So A A% SAE o &aho] AH-1A DBMSE THAA

=BAM AAG Dok Bt 2 dolEle] A7 BAN GE =

olsol4 317 W&o, vt wlolEle] U &
EEAAE MR Holy FE7} A7t 580
& 77 Azl B8 w A BALE xmr:}e

29 ATAL AT P S
H $45 5 e A2 IS %@sz

A, AHEEE7] A @ JEE o) a8, o8 74A] At dojolEs AT

Design and Implementation of the Video Data
Model Based on Temporal Relationship

Jihee Choi' and Hwan-Seung Yongﬂ

ABSTRACT

The key characteristic of video data is its spatial/temporal relationships. In this paper, we propose
an content based video retrieval system based on hierarchical data structure for specifying the temporal
semantics of video data. In this system, video data’s hierarchical structure temporal relationship, inter
video object temporal relationship, and moving video object temporal relationship can be represented. We
also implemented these video data’s temporal relationship into an object-relational database management
system using inheritance, encapsulation, function overloading, etc. So more extended and richer temporal
functions can be used to support a broad range of temporal queries.
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CARS W, pEFHITL HolH o =l A £E &S

oAU vt AAY & Aow B=[T,,T,] &
E@r15sth ve HYQ dolE e =8 d AT
ZoM o9 F BA 49 Hds Jephdth
ol & A7t T4 AAE AA A A 0
4} (polymorphism)& &-§-38}o], &2 o8 7HA =
A1z A o2 4 geie g g89s HAe
tokg 42 Hojdo) o)| B AH8-AE FAHA
22 shte) 55 MR Y] Wi, &A o4
HE F4Y4e I F5hs A45HAE 7] W 2,
AHE A A F o HElsla ©d s AdEH o2~ A

T3 =+ Uk
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4 My Solaris 2.6 71%¥+¢] apache_1.3.1

Y ggholde || 2eEbeA

Informix Web Datablade Module 3.32
Informix ESQL/C

Informix Datablade APIL

Informix SPL function

M =4 % Ao

4.1 AMAH Fx U Ho| H2| 5EE

Al g Aul e} dl ol el o] & MBE AM8-3}
T 3AF 2O AE/MH FEE AET FHE Z
ZEES A2de) p2E 29 794 2o A=
A 7z BeHozE AR st} 5
€ A9 dEFH ol et Aol i AaE AT
Y F0|AE, Feto|AES] 8L WolSelE §

£

Holx Muj e Al Aoz FAH Ao

t 2 . 3 1US ORDBMS .
‘véeb browser Web driver
_——
VRLAp ApPage tdie

HTML pege

wih MISQL
tags
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a2 7. Ala" F=

Z2EEY Axdd he do) He) BEES T
wal AW BY O 2o WA AR A2 2
ol g M2 BuR, b ol B W o] 2 o] Tha 5 o]

WA 2R EASHE A F5E AW D, ol
2 a9 dole WRe ehe £k ASAE HT
dolE A FolH Yake Hig e AAE Ad s,
HlTl e wlolE el 47 AdE v e HolHE
AHg Al A BUEA B,

AlZE B4

Rt ES

HICl@ HI0IEI X2l & &
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R 5He bl C 2di0IE10ID

diCie diold
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Ho e deolgol tigd AFAH AT BAEE
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& BAE e volH B YF HlolEE Ao
olg g Bl AT 449 F¥L oS 2ok

dole Rdg BE Waoz F¥sy] 4ot
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create row type video_t (
oid varchar(30),
/x 2ZF AAE ] HEid G
video_id integer,
/+ B Q bjo]ElE 7] et id gt/
game_name varchar(100),
/2 ETF F] olF
game_date  varchar(100),
/x FT I IR s/
description varchar(200)
/% B2l qigt BAL «/
flag boolean);
/* AGEE YHE EH3E7] HE flag +/
/% video Ho]E] E}Y {¢1 x/

create row type sequence_t ( sequence_id integer )
under video_t;

/* video HJo]E] E} Y& A& sequence U)o/ E]

EFel A +/

create row type event_t ( event_id integer ) under
sequence_t;
/* sequence HoJE E} Y& 4£8HE event HjoE
EL Y] ¢l »/

create row type scene_t ( scene_id integer ) under
event_t,
/* event HJoJE] B} 9 458 scene Hjo]E] B} Y
Mol +/

create row type object_t(

object_id integer,

object_name varchar(30),

action_list list( action_t not null) ) under event_t;
/* scene HoJE] B} Y] & &8RS object H]oJE] B}
gl «/

create row type action_t (

action varchar(50),

s_time action_time,

f_time action_time );
/% H T Q@ WA 9] action list & YEFY 7] 98 819 &
¢ +/

create distinct type action_time as float;
/o BE 2 AA7} YEHE FHo B2 Y 4]
e YElY = BFY 9 xS

create distinct type media_t as blob;

/% blob FEj <] B]L] 2 Ho]El& vEFE B AT/

create table video of type video_t;

create table sequence of type sequence_t under
video;

create table event of type event_t under sequence;
create table object of type object_t under event;

33 10. vlC|2 djolele] AISH Txol mE Hole &gl

9|
23]

create table Media_MetaData (
Oid varchar(30),
/x Zk AR gl 7HAL e AEG «/
Vid integer,
/+ AA vy dHolgE 7elvv] Hg AEE «/
Format_type varchar(30),
/+ Bt e dlolE Eul €] +/
Capture_rate float, /+ H|IT|Q Ho|E1e] A Hl& »/

duration integer,
/+ ZF A7 Jehdl= d9Ee A v/
offset integer);

/+ A vde dojg e FAl +/
create table VideoMedia (
Vid integer,

/+ AA gL dolHE Yehls AE3 +/
bitrate integer, /+* HITIQ dlolE| o] HIES +/
datasize float, /* HIG]Q dlo]Ele] = 7] »/
media media_t ); /+* AA vit]Q Holg #/

33 11. H|o2 HolEE 9% HolE 2

2 3o vt volg 9] =gl AFFRd e
El]] Ade 53 F&AAE FEIIIT

4 A -# A DBMS ¢! Informix Universal serverel
A vt @ dlo|Ej W o] 2 A7) vl T34 2t HIY
2 dHolH e AEH 2dg AA -FA ol o]
dME A=A AL AARZ RHFAT 22k AF
A glol&-& 7217} Oid 3 7HA 1 Aot OidPtrMedia
tablesll A& o} 3 Oidgt=} 2} Oidoll @ha} offsetdk
3} durationgt& 7FA I AoJ A, HITIQ o] el
A AhEA dREL 7E]7)A "ok 44 vid e
Ho]El+ VideoMedia tabled]s #2]3lA =l
VideoMedia table®] Media attribute™= BLOB(Binary
Large Object) @ e} 2] Ht] 2 0B & AFdt= 3
o 2 Informix Universal Serverol A= 4 A table
o] &= LO handlegt& 71A 1 3lew A4 vt L b
olEl& sbspacete AF4ol AFsty Ut

4.3 H|C|L HlolE{ 2] =2|H AIEZF=ol mE A7}
Exy
AA #A DBMSS INFORMIXO) A A Ysle
SPL 34:(Stored Procedure Language function)-&
o] &3t t}ekgt A7 4 A F 3t SPL & e
tolgjul o)A W) A28 Stg 2 HolBod AA=Z
AN A, It AP, AFHYE o o o]
348 "agih ek Felo]AE/AH Aol
EHe Y 5 Jod, dEGANH 45E& F
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A g ok =g Mg o= AlAo] g AL
£& 878 o, dolHuol~ MHe SPL &5
A3 e 2 v 2ol 48te thE ARt} 2ol
AHgEEE Ho &Aooz d9d 4 Ut =F
T R T2 9L JEsigozy, ofE Aol
AL A 1 75 AZEE FH 7] g7, A
A A HEl g AEjHo] A AT & = Yo, &
T4 HekS AFE = & U
o]2§t SPL $4-& 34 $ 5 (function overloading)
71§ ol §3te], 22 o|&F= HAAN, e ¥y
et g QS 7t e o4t R TR S o)
A 49 v 7|2 S T2 APF 5
g Aeste] Aot o]H A g AHEAE
AARA o2 e T8 7HA 3 317 &, &A
AAEE AP FIY Fevrs AW gk
2 =& e el A A A A7 FA 7 AR
g AAld) whel, Aol E vt AAE FHoE
s 22 &3 ANIgeE FEE
«+ B Hge e =8F £ & AT T
« 3 vt RAELY AT T4
» p 23 olw shute] vt e Ao dig A7k
i
s Vo @ Azt @7t HE-FHo gEEE AR
Aol HiYe dolge =83 £4d9.
* Range : AF8-A7F A3zt she viH 2.9
=83 £ 49
» Obj_name : @31#} st AA 9 &
+ Action : AA7} 3= FF
- Vo = 8 ( Obj_name, action, range )
* Vo
» Vo = p ( Obj_name, actionl, action? )

8 ( Obj_name, actionl, actionZ, range )

if 8,8, p €{ equal, before, before_all, after,
contains, overlap, during}

oMol Myt g8 Fhstux & o,
Holel W o] MM e &4 o]&3 B3R dus
ot A HE A& Fol, BA7 F A3t A=
< g9H3HA doh B =2dAE ¢dA =dde 5
F HYL HolEE HsPgoernz vr)e Az 7ty
Azt e £ ole AT F4uhe T

e A 7+9] A7 @AY o2 38 A

7t &5 YA S s A4y RA SagE
17 2o
create function temporal_function_name(
parameter_set )
returning return_set ;
@D forI=1toc /*c: AA objectd] AF */
/x Z4zbel it e Ao W& gy 2AE APH
*/
@ select video_id, sequence_id, event_id

from object

where parameter_set ;
/% parameter 270l 9 71Z0] HE vt AAE
<ot
1 439 video_id, sequence_id, event_idE # @)
*/
@ if range = range_name then
/* range®} 302} e A1 5o wet video_id,
sequence_id, event_id #S AR T +/
@ update object

set flag = 't’
where @9 id g3 I32A} 5} A F 9 action °f
e z24;

/* ol X AZ R idgkEF 7} A 9] action list2] action
value,
3R} 3t Al el ket sl EE s A A Y flag
g EF trueE setx/
® end if;
end for;
® foreach
select return_value into return_set
from object
where flag="t’;
return return_set with resume;
end foreach;
/x flag="t'd AAES BF FAste] A +/

@ end function;

0AE 1. BiE2 HA zhe| Alzk BlYo] mE =EE
Alzt Btsel Senty
4.4 TEE AM2EE 0[2T ofiF|
2 =R E JAZ 57 ¥Y L dloleho]X
€ AMg-3 T T @ Hlelel Y A7t BAA g
2 HHL 8 Eotol met baA AL 57



262  YEIOICIOSKS] ==X M2& H35(1999. 9)

QAN E 3 A7E videoZ, 2+ FE S sequence
2, 7 g 37 AIZHE eventE A3 =8
&S Q. dAe TR 3H2Y, action
o gL LS ALt

{*3 point shot’, ‘2 point shot’, ‘holding a ball’,
‘slam dunk’, ‘steal’, ‘pass’, ‘turnover’, ‘block’, ‘free
throws’, ‘jump a ball’, dribble, foul’}

A7t g4l S8 Fol HY e ANETY A HH
Aol wE AIZE Aojold o thgFH Zrh

ol1) AJZF Aojo]: ‘2& eventll oA AL A
7} 33 & 3t7] Al pass EE =
A3t}

AP AT T

Execute function before_all(‘ 7=¢#, 3-pointer

shot’, ‘pass’, ‘event”:range_t);

o] AoJ&-2o] A7 A= actionl(‘3—pointer shot’)
S AF AR 5T AHE AT F A2 He =
A 23 B9 (event) Al 2 A action2(‘pass’)
2 Y3 EE QA E(ETFHAFE)S gt & 7
MA 9] action} t}2 A actione] A1 #A
of uie} Ysle AAE s

JBr Eok Mew Qo Communisty Hep

A Y AR g s S

¥ [F Bookmatia] & Laeston [N fsummar swha o6 1o/ca-Bin/wabdrver Mivalam =]
o As MU ARET 248 UTHAL E
+B3DA s At £
GRSLUEELE Y IR,
achion |3-poimer shat 7]
WAL AT SUQE AU (A A4S} ohd AN e
AET PN AUE AT Folof ABBA)
perat spersmr(A 2 W47y e 2]
vl A2 T ol
Az mad AW WUE JAET 2% wtan UTHNL,
wtn:fom D
EJ0I= UiCie A AE A 2201 JARHNR o1z ARE ANNAR
rogo(d YA R [ 2]
. Swerch the Object =
1 ;o) “
of Bocoment Done : = T =

37 12, BICI2 AHSZIS] AR BN WE Al Eel
of AbRX} 22 sted

HI ) @ AA ] AIZrAA A g Azt Aelojg
de oS3 2o
o2) A7k Ao} ‘=g Bg g Fof 3H &
3l e AE AAster
A=) Al7F <4 - Execute function after

(‘*’, ‘dribble’, ‘3-pointer shot’);

o] Aojf-o} XN AAZ HAE(EF4HF)9 action
listE A3} A dribble2 §+ ¥ 3-pointer shot& 3
3le S AA S S bl A A7 e
actiond] A1zt A A wet d3te A E HEw

2% o ANE YA

SHBIA Btz AU A0 HREAL
Objoct_mame I
achon - [disble ]

W A AU E NASFAL (W action2h OFA

ASH PEA ME AL B action®] A A

O EL e S o |
HOe Ay N2 Ben werimen 4

Action? ; {3-pointer shot ¥

Selact the Object

A AU EE W acnonset

SH0lE VT AN WB A2 290§

Ry B
W fgﬁ”uc"m"  Dove

78] 13 HiCiR 2ae] Al ZAMoll E AlZH Felof A
21t gz ol

ol M g AZE Aojo} ‘= Eg & Foll 34

& 3t & AFE AYstet o i 43 Ao
= 15709 Bid . AR CsT A5)7F sl xig.
A=A v A AFNH B dte Hl
T} A9 OIDE 3 olefs} o] Media
Playeroll ¢}3) HlT] & HolE|7} Sgjo]fch B =&
AME HA87E D3k Bl 9] =83 T
we} Bt Q. wol e/} A S 1, Bl AA o] B
< e Hge AA 7t e scenes A A g

5. 28 ¥ g% o7 A

0o

MDe Holee F28 W Fol st Az B
A3& Adrhe Aol wekA vite Fuoel sy
ojulH o 248sm, B4E vt Holed) o
8 25 2re] A7Hd BE e Des] BE SIS
Ags Folob Bt Gepy £ =BoAE vt
dolgg AE 722 Rdstsr] 98 A 5
go met w3 HIT) @ HolE o W&ol et B8
oz B% AFHANA =dF A% 722 283
2, 0l H B AS TR wheh o 37k A1 BAA
2 Belstar
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