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A Video Information Management System for Supporting
Caption- and Content-based Searches

Jun I\/Ii—Gyung*, Kim In—Hong*, Rhyoo Shi—Kook”, Jun Yong—Keewr
and Kang Hyun—Syugm

ABSTRACT

Generally, either caption-based search method or content-based search method is used to retrieve video
information. However, each search method has its limitations. Caption-based search is apt to lose
consistency as for user’s subjects, and content-based search is hard to extract general means. To enhance
efficiency and correctness as for complementing each other, we propose the Integrated Video Data
Model(IVDM) which integrates the two search methods, to device the model, we analyze video data and
construct the structure of video information hierarchically. IVDM supports caption-based search as
assigning meta-data by analyzing thematic-unit in the higher level, and also supports content-based
search as extracting feature data by analyzing the content of video data in the lower level. We design
Object-Oriented database schema of news video, based-on the IVDM. And we provide 4-type of queries
and query processing algorithm to retrieve news video information.
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T S e e
Kayword : set of string | quen
X [= PN = | |
€ _texture c_eolor color shape texture
[tvpe : string | e edgo rene | | conrast
H - e
c_shape intensky entropy
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42.1 A9 &7
IVDM Edof 7]3kst @A w2
F8& 712 ZHET
1) Type-1: Thematic_Unit 7]¥+e] @ o)(F=24 2}4)

2 FANN Ge FAZ UAME FIE FHS
Ao s AR

a0}

1) “1998\d 7987 “A 7] AQ” " FFE
A stk
SELECT video, s_frame, f frame FROM event
WHERE (when_date >= '1998/07/01'’ AND
when_date < '1998/08/01’) AND (where IN
‘73715 AND what IN '§38)";

o

2) Type-2 : SI_frame 78kl AoJ(A)Z+ 249))

A|Zke] EEol whE A o] LA Hal A3
ot A0} dhs AA Y AW FHE A=Y
242 vehie B4 98 992 298 45 9
3,44 O o] Jehte 59 S AYdE & F
T Ak

d2) “AE mgol BX IS A
(motion_type 7]%®H).
SELECT video, s_frame, f_frame FROM motion_
type WHERE run = TRUE;

43) He BFol 23 98-S AdsEHEY
gagE s ol&).
SELECT video, s_frame, f_frame FROM obejct_
motion WHERE |QUERY:5 %74 |59 ¥ -
DB:5 %% ols9El < dAA;

3) Type-3 : Key_frame 71%t2] Ao(F7F 2¢)

E4 A7 Jehdes FEE FZA% 3
vetde AA 9] 89l o], A7, B, 7&” 3
7195y st e gelg A% £x x, FH
a2¥8E a8e BS o) 83te 2A A 5}’3‘014 o
do] Fe 2 EA3te FFE /Nt ANE v
et

od4) “AZ479 BEFI VEiE A HA
AA3leHs_keyword 7]Hh).

SELECT video, s_frame, f_frame FROM

s_keyword WHERE (keyword IN "41%-¢')

tijo

I

AND (keyword IN 'ZE}F)

d)5) Aol Al Aoz AMo z AMse
(A gudgdF olf).
SELECT video, s_frame, f_frame FROM color,
texture, shape WHERE |QUERY:3}/4¢] 54
& - DBl SR < AR

4) Type-4 : 3% A9

%] 3714 BSlE TS Feo Aot o]
T Fde st BY¥ A2 JAY 2R E
Edos tE el AAS sug dAER 7
A HANE o FAH B w23 FFE HA o)
7bs sttt

dl6) “1998d 8¥”e “uFF” A7
F°] #/1U w2E
Type-2¢9 2.
Refl := SELECT * FROM event, t keyword,
type WHERE (when_date>="8/1/1998")
AND (when_date<’9/1/1998’) AND
(who IN 'ILZF");
Ref2 = SELECT * FROM type WHERE run =
TRUE;
(Ref19] 9] <= Ref29] e 20T AMH 2
72 3

o7) “vtAle]” agal FEE A AMgel =
doz HAsteH(Type-13 Type-39 2
&h.
Refl := SELECT * FROM event WHERE who
IN gha2),
Ref2 = SELECT * FROM color, texture, shape
WHERE |QUERY:3}4¢] 533 - DB:
e SR < LAA;
(Refle] ¢ <= Ref29] ®9D)} =77 744 2
#2 3

‘He" R
A 8HeH(Type-124

422 A9 A ¢aFE
ALgare] Aolg st FAS AEAHY ¢
gdZzoz JelE o3 Zr

[dxnEZE 1] AH8x Fd9 A ¢a=F
CASE Type OF {#2] 9} §8o} ajz} 47t x2 &



Z=M QLIS DIt 2ME XslE SN 32 aid A2E 239

71}
Type-1 (A2 Ko} FA7E Aoo]H )}
Result = Search(Q);{Ts SQLFo2 744}
Type-2 {29 3o} SI frame 7|5+ A 2o
I}
IF Keyword ¥4 (7]199=% dojojd }
THEN Result = Search(Q);{SQLZ & %3l
DBY] A8 & H4)
ELSE BEGIN{Z| 9| = W2]o] ol )}
Result = Analysis(Q_Video);{ &2} 594&
)
Result = Search(Result);{ 225 DB A&
g vlw A}
END
Type-3 {22 #3o] Key_frame 7|4 220}
i
IF Keyword A{7]1 9 =% A ejo|H )}
THEN Result = Search(Q);{SQLE& %3l
DB9] zA5& 7#A)
ELSE BEGIN{Z]| 9= Hf&je] ojujd)
Result = Analysis(Q_Image); {2 9] 344 &
A}
Result = Search(Result);{#43% Z=& DB
o] A+ W& vl A}

i

END
Type-4 {29 F8o] £¥= HejolH}
BEGIN
Result]l = Search_Typel(Q);{Typel &2 &
8}
Result? = Search_Type2(Q);{Type2 A=
A}
Result3 = Search_Type3(Q);{Type3 @&
Ay

Result = Compare(Resultl, Result2);{Typel
I Type29} A9 A1 vlwsld
aZPLE T
Result = Compare(Result, Result3);{v} &
o] HAAas} Type3s] Ao 4
FE vt By 73 HF
Aig @)
END
OTHERWISE {9]9] 47}A] 3 9] A )7} ofs}

Error{el 2] A&})
END.

FUNCTION Compare(templ, temp2)
BEGIN {F 7} &9 A4 2345 vluste] w
Age Fae Beold)
WHILE(templ != null) BEGIN
WHILE(temp2 != null) BEGIN
IF(templ.video == temp2.video)
THEN IF({templ.s_frame<=tempZ.s_frame)
AND (templ.f_frame>=temp?2.

f_frame))
THEN Result = templ;
temp2++;
END
templ++;
END
RETURN Result;
END.
4.3 £ SYNS AN 21
AF7HA AR HEE 712E 72 T A4
o] AA Mg #HHL <2Y 4>9 2tk <aY L=
MPEG-28 &458 72 $94& ez & 23+
2 AA AHEA AH el :, T e ZE, do)
4
MER HIEES sy s
12T TIPS Wy w3 T4
\ /

CAL

s ~
A RS SI_frame, Key_frame &

2

2
At =
&t S
2
o] E
\|/ Rl
SAEEE |[ =g EE o
Eussy LEUST ¢ i
steiDal 5 CEES }
v
FALE M) F4, 3 S EHY,
H el 22l i) o
=k =
N %
v
-

a0l <S>

FEY
HE2 s3 sod
il Hiniet
\
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B AZAZ 7480 AFEA IE o] 2~
92 AY7], 9%
FolZ},
AHE-AL QIE o] 2o Al AFR-ALS] @ Fhel &3t
71 93 diol8 A2 DBMS & A4l 594
ol u B AR JI3 A A o] T
4 A Rgojtt. WA, ddA WYY 4L
9 FAFH -Zg LA g 7w 59 ANS
A8 FAEE FAE dolF 1, SI framedt Key_
frameS 23] W} SI_frameo]} Key_framed
FR I HE AL 54 MPEG-2 & 5948
T43%te I-, B-, P-=d 9 oM - vt 5
zgde] E F dvh. FE3WH SLframe Key_
frameS ¥43l 719= e 5 &dFH F 3
PoAAME 22D B89, A2, Y AP FALE
Zigl e ez g4 FEE Rt 182
AZ FAY, 47 AR Bg 5 HolHE 59
2i12 &g 53 Aidsuo] HiolE AL
A 2 54 glo]et-& b o ful| o] 2o A A3t
AZE WEES /A2 594 747 A
o] Fo ey,
4 A7 e HAAS 98] dEE deold
E gelA] shdely T4 A el ntet A
o Apolst itk Aot HAE HulQd A

AYE Rog 4 dolgu W& 7ty
ANT 719 =, 239 €S, FrelzeE 9
d tlolel & o s Fgs] dojrp dA =
ot WA ghgolu T diolel 7 o
< Afo= WE 7ut AAS e =y
& aj X E Ao AN E Az 2 A7
A8 dlo]gju] o] 2o AAE 0] 3]
J vlolef 9} vlmgich o] W= H2E 9
ojol 2o A3 X /T = {13, F dlo]
B9 xo] & 73t AR YAAE HAUA G
Hejel 534S AN ARE HAFEH

AME Ao Q42 WY TG ARE
53l $94¢ 2A e, old= 23] Holg
Hl o) 2o A H 94 doJHE HojotA AT

S AA Aot 1 e #A & A ARE
FANZ Ve

» Ao] : 1998 129l dojut ~X 2 AZE

oA ¢

A8 % $9F A7 o]

—{N #e
= x x

ot O o ox > r

Q3£

g ot = ot

>

l

'
=
3
o

o

L
ofn m

mlo

@ rr e to e B Rt o o o N
B S A L N Ry L

N 1=

it

o, 1o

U

sl ‘iM]E] &7} 298E mgal v
A5 A7k FPEE ol B WS
= 7,;4}35}3}

b Aol Az 7
Refl := SELECT * FROM theme
WHERE (when_date>="12/1/1998") AND
(when_date<='12/31/1998")
AND (kind = ‘22X 2’);

Ref2 ;= SELECT * FROM motion_type
WHERE (swing = True) OR (throw =
True);

Ref3 = SELECT * FROM c_shape.

WHERE (name IN '8}3%’) OR (name
IN "ghAg]’);

Temp := Compare(Refl, Ref2);

Result := Compare(Temp, Ref3);

P <28 5a>e Type-18(F4 7uh) A9 Az
Z Refl® W&o]lx, <2 5b>= Type-28
(SI_frame 7149} Ae] Al Ref29] Ul &0t}
<19 5¢>F Type-38(Key-frame 7|4 29
A7 F, Ref39] W&olth. 22 <I§ 5d>+
M9 M 71AE BYS Type-48 99 HF
A<l Resulte] Uj-&olc}

5. ZE ¥

00k

% o7 IjA|

H Loig Fol dEvit o] 7 EolH Yo
3 e, 2 FAME F94 AR 2 HFSS A
Agct wehbx 9 AR W A 277 8
oFA|aL ATt

B =R olydt 334 ARE s 8FHoR
A7) 8, o) B ATE ) 27bA W &, T4
MEEEER RN EDE SRR LA

3% 394 dolg =dIvDM)E AR
IVDM-& 59749 =832 tolHE 71Fez A
8218 8 TE Yo HYA FL& HYR 4 &
FUAEE A9 FFAME oY GAE AA TS
%"01'8}5% E&alan(FA 71d Ao o] §), 3t

FolMEe 594 dolEHe 5AL FE8 & -
SilE% Batsts WHUNS 718 Ao o] 8)S AL
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(c) Type-3%

a8 5,

%tk o] Rd S 7o g {2 FEAE A=A
A A% v ol ebHl & AT whE A st o] A H g3
AU A do Fe) HAE Adeta, 29
el A4 gl Fes YeigleH, ol B
e da 788 35 AAHA &) 45 & vE
R

olyg A7 Ade FA 7Iwtn g 7Ivke) B
S AT 8 7 de T 2L & A AT
T Aol 2ds A =9 5e4E 1es) 4
A A& diolepwj o}z ~7|vtE A AT Aol
A 997t gl

FE & =RdME 992 JRT do]E ol
st A #elsted AFsAed, o2 T4 Ul
ol8l AA = dloletu o] o P2} et AFY 5
A=E Fgsojol o agx, W& 7 g4e
A Qolgt 7+ F FIZH PANA S e e}
SLZg Al M9 etY-& BES}sL7] 9% =go] ¥
88 Zolt.
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