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Abstract

In this paper, we study on making a use of value-added services using DTV closed caption data. Note that Closed-Captioning
service helps to bridge “digital divide” through extending broadcasting accessibility of a neglected class such as hearing-impaired
person and foreigner. In Korea, DTV Closed Captioning standard was developed in June 2007, and Closed Captioning service
should be provided by an enforcing law in all broadcasting services in April 2008. Here, we describe the method of extracting a
caption data from MPEG-2 Transport Stream of ATSC-based digital TV signal and generating a caption file using the extracted
caption data and time information. In addition, we present the segmentation method of broadcasting content using caption file.
Experimental results show that implemented S/W tool provides the feasibility of the proposed methods and the usability of closed
caption for a variety of data application service.
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Fig. 1. Block diagram of extracting closed caption data and creating caption file
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Table 1. Syntax of the Caption Service Descriptorm Table 2. Syntax of the user_data”]
Syntax No. of Bits | Format Syntax No. of Bits | Format
caption_service_descriptor() { user_data() {
N user_data_start_code 32 bslbf
number_of_services 5 uimsbf ATSC.identifier 32 .bS|bf
for (i=0; i<number_of_services; i++) { user_data_type_code 8 uimsbf
language 83 uimsbf if (user_data_type_code == ‘0X03’)
cc_data()
korean_code 1 bslbf e
N next_start_code()
} }
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Table 3. Syntax of Captioning Data®

Syntax No. of Bits | Format
cc_datal() {
for(i=0 ; i<cc_count ; i++) {
cc_data_1 8 bslbf
cc_data_2 8 bslbf
b
}
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Fig. 2. The result of extracting closed caption: (a) News program containing closed caption and (b) A part of extracted closed caption



492 AR

RERRRG
LR

J2! 3. H|C|2 Z|ele] PTS =Aof M= A&,
Fig. 3. Arrangement of video frames in order of PTS

01 A Command Descnptlons O}L]-O DefineWindow
£ olgd 5 gl

DefineWindow<] row count$} column count(©]3} row/
column count)= 717} st Yefli= 87 49 & U
BRI ™, row lock¥} column lock(©] 3} row/column lock)->
row/column countol| 4] HAIH 7HS 3FH &3 Ao ZAH
o2 ALEE=A o1 E Yehdith 2 row/column lock
9] Zho] Yes(DNE AAH IS woll= HAHE row/column
countol] BHH A 3t zputo] AP ook sEA|FE, No(0)

DA E RS wloll = row/column count®] ko] 3 A A
Alol] A 2 o]#] itk fju]o|th

Albe oAM= Aol {FAd vMiXE 215t row/
column lock®] No(0)Z AAH ALTES y#shH, o
row/column counts= Z} SToll z}uto] i == o) Zol9
710 &2 AREgth 119 4% 7} STl ti-g-=& A=) A
2 34 sAEoth

EFEA = At wgkd CSD2] korean code Z =9
BAIE EAe] FR(EEY BEe FUFZE)9 HEA
1 byte®] ASCII FEY S QOB Z A2 HA A9
o]& whalof gt

D OAERE AHelHE ol&d HEFH && AL AT

- —
Y — . e~ T
es CC_unit = 5F&A}F? —
« < y y /B
—( ? ! =)
(T T )
\ //

CCe] do] <

row count X column count ?

@
o
%
e
ol
JE

4_

Ul

C

02 4. K2 o BNE
Fig. 4. Flow-chart of linking closed-caption

D

Apere]l A S AAHEA AR FlEo] A" 2
& SR FR o wEkA] 27 AetdleEle] ti-g-she o
F9] ST FollA d4H Ak ﬂ%ﬁs}—t— shuke) STE 24
ok stk AlbE WA = % Aol A FZHme-
dian) Aol STE HE STE ZA%) 19 5= 2
PESOlA %, wghe ST AHbd o8l & Yehdiw, 18

S)= 919 F9L ARN 2F AE ST A2 Ao
o) o2 vepdch
. Rtet 7jut gaEHE PR

A 3ol A Aot e
A ATE BelFE RA 75
80l 5 e 8 ol B8

Elmtie] A 7]e]

o ¥t A4 2
% 9le & el

it o g



WS es] = A 20099 A4 A4S

<458581>BF#s--7 T
<458584>

493

<458594 7*%%

> ||f_458594ﬂog74: BES Tket Buo] v}

<459429>-5Rkst
<461164>EUo] =7}

(a)

(b)

T2l 5. 2T ST AW 3 HHE Aok (a) F=E ST 00| ChSShe AUH[OIE, (b) MEAE X|Z STt HAE Aot

[

Fig. 5. Decision of final ST and linked closed caption: (a) Extracted ST and closed caption data corresponding to each ST and (b) Selected

final ST and linked closed caption

© Aol g ol&d o

=
o 2 2, AEER, 283 Sefelolt 71 EAT
HE FU Aogse] 54 1€, AUdolHE o
&9 %*94 R T Y A Sra T, 1]

Sle] 338 ASIOlEIE ol 2alA ool ME
o ZaQ) 7)ike] AREY W vlEaA

LA

& ALSE} g whae,

F2 AeeolEl
Bl PRE %

[e])
oS

@ <4727k ULAL vl <4717 yew ol shy
o Y8 2 7ol

© A7 U3 vl <A 7F U] Aol <7
A7 W 712k o] B8 AL, o] ol “[A} o]
B2 DIARIEIAY T 2 E4o] e o771
= st 2 AR FRE

G shbel 372 714k el JAL thabe E9E
o, O AT F22 71k AL AL Ik S
ARAY B f§o] i 4§ i YA 7147 o
2 A Bete] BB O AYS FIwE Fa
G20 Ak o)g 2 w2 Agrlolee SR
BHE Fael AL oE 1A 1B MLH 4A &
2 % 9

2. AlAb

) 158 Argls] Bl el o

glo] SATE Qe & YRS Fith 19 6(b)=

ojZo] T ANEES Autdo|Ele] dolt). AXEES

24 7479) AL A A7EL A

A7) A2 G g geol v M ) s
7



494 A5

D OAEEE ARHolHE o] &F HEMYo] && AHA AT

BA: AR R FAe AA 7} A
VETRE - Agagae Urt e HA

A ddAEUS FAA 713

7174 eA4d YTk - A F
U

BN AT

1A} oo 7 Q-

Aol Q.

2o X KBSHA €

g o] ol

—SRleA A S FHok .

-2 GYTh 2 FEo] ofF T asithal A
2.

- A2 oA Aeta e
— 7w Eol AR o vt ERolA . ¢
27} F5A %) @ SHolojEo] el
A Aojghs e shte] ZRAAE 1A
I QFUT ol s B 22 A9 487
1\_1'101 ......
- 29 o FAE depblsyn

(b)

T3 6. A1UH|OIES] of: (a) 2 AILUTHIOIE, (b) AIALEE AHTHO[E
Fig. 6. Examples of closed caption data: (a) News and (b) Debate

ol
h

afube] ke & Q1A gt ol E E, 3
0%2E A4 0}923 A%, 202 Y2 Hg*g 3}
&5 F7ro 7 ola)Ehn,
A ZFAIZE 71%°i 2027} A o] F et
HE A28 #7107 4sth Hi
A AFEALY] Moo wEka dojE A
HEEA, AR date #HAage] Hdols
- o

- rr ;‘:(.Lj rir EE lf
, O . r
%41%“¥
RO =
g i
o
[\ )

o

N
—_

o ofr Y

i

ol
-

w
[n
=
=]

ca}uw 7Fol® stolE 715 E ol g3 A7
o] 7hsatth 18yt A A A gE AAHEE ]
P P sk Skl Miv s Egjuo] *é*o

A}

_1

H

283

[e

A "] 2= §}z} 13+ zetelolH &
= 2 (24 A Fate] siabd g Ajet
781 ZH(Expected_ST)S A=tk

Y,
e o
o}ﬂ %

Expected ST = (NWx60)/a+ S+PreST. (2)

NWE B2 o] STel sl gk Auke] gho] Algolw,

a® e 271 o} shab g oy 7| A1 ZF
< gty a8t g AR A3 wEkA 019& a4
o] 7}5dt Wolth a7t F4E 18T Yite
FA A-83}7] ol Al4kE]l= Expected ST %}O] 3}0}
Atk B o Adte] oA & Ak Hate] thy Aput
o] WA 7HA th7lekeE ATkE A st Warolth o
T w3 doA = A wo] $E Fake] g A
A4 AlZHduration) 2 T AF2to] @AY 3}717bA] o 7] 8=
A7 g o gsith o 7)ol viE oA Auke] STS 9w
3= PreSTE B 2M Al siabd ke 212te] ST
o Z3l= Zlojt} Al4keE Expected ST dA 3hA-4 3%
H 24t STE ¥ w8le] ST7} Expected STHU} & 7%
of dAe] SRS Auhs AZE FLHOE Qg
a®t 3] 2L B8E F7H] Ae] 9 vAE W
FEA, a7t AAY g7 ASFE U B R &
g = 9tk 19 7 =80, [=62% AAFHL W
Tpnt FEEe] o & VeRdth 19 79 ALk 164 =
ST (289756ms)7} Expected ST(296321ms)X.t} 27| wj &
Oﬂ oL/ﬂ Z}-D]—j,], 71—2 ;7}0; o]/dg}n:] 7:”)\]. 201]}\1{_ §],
A AHEolE 9] ST7F B A7) Wie] A& 77
o] Ao 7 ekt

B}l orsll
o

=222



HJ%%Q':@] EA 20099 A144E A4S 495

2l 7. AjeH|o|E 2

2847175

olvi.,
P Y] PreST
| W= 4 ¥ K v
<287321> 4 (4 x60000ms)/80 + 6000ms + 287321ms
A7} @A b =] A5 72 X = 296321ms (Expected_ST)
NW
v
2897262 > 289756ms (ST) < 296321ms (Expected ST
=283 wuF, offt ZolA. . e 27}
. A & LA AT 1
<291325>
A W7k & S gl Aok, A%t 2
NW=6
<296997> - v
oJulul w2 2.8 5 ol (6 x 60000ms)/80 + 6000ms + 296997ms
o715 4. @ = 307497ms (Expected_ST)
v

N <ooss6os > 328862ms(ST) > 307497ms (Expected_ST)

-2 4 AE}, Bge = LA RE T A F
SpabA g A A 2
4 <332032>

olo] 11

0|Z8t =ejot FZHEEe| 0f(a=80, 3=6)

Fig. 7. An example of drama segmentation using closed caption data (=80, (3=6)

V. M5"HI} A Z 9 SAMI AEtstd A4 SWS FE gt 19 8
< 7dE Swel AdstHeltt. 19 89 -5 el
2 AoMe A 35 2 s A SWek X e A AA MRS Edte] Hapatda A
g gl kst Aoy & 7lse 24 W TR & TR Aeg FE2F S AUk w9 g2 AT
ool AkE e F8AS AEeT A4 FELS ol AA RS AT A T s oF
Microsoft Visual C++ MFCE ©]&3l31 o, A2 2~4%9] A A(delay)e] B R 2P o]2 vl A
HDTV F2I7FEE F38te] F3tet 2443 DTV W4528= ds BT B8 AIZEY EAo] dasith AdE
o|t}. HDTV FA17F=+= tH| 3 Fusion HDTV7 RT Gold SAMI 392 1% 8¢ ‘A E SAMI TYU’o|A] BHE
Y& ARt on, Zh7te] lE oAl ARl o Hho} ko] o] A SAMI o] A HASS
A9 W5 2E-Ql MPEG-2 TSolth & 4 vk I¥ 95 A E SAMI A atd g A 45}
of duk PC 2739 W& dErto] A7l A APt
1. A|at =& o xjotmlel AHAM7| 315 Ay godel dREoth AHes HEr ol A7 =
& Z# oloo| |l o] oate] Frlo] RHA A A

b At o) wekd DTV W Abtd|olE o] 5 e FdT ol



496 AA4A ¢ - OAELE AYdolHE o &3 HEnT|Y] $& AH| A AT
F% DTVCC SAMI Generator 53
o
MPEGZ_TS_sample.tp
| UST.
MAE] GAM] THY
CEVNC Stan=371971> <P Class=KAC Ly A= Hlweh S, ~ It =71
<SYMC Start=375471> <P Class=KRCC>anbsp. D
<EYNC Stant=377544> <P Class=KRCC> 24 2=Ee) Jg
<SYNC Start=379179> <P Class=KRCC> ZJ1T [E 262H5] a2 20/RIT AE DS
<SYNE Start=382679> <P Class=KRCC>&nbsp.
<EYNC Stant=305151> <P Class=KRCC> 2 x|ZHF,
<EYNC Start=336/865 <P Class=KRCC> =% 9] 22212 B&0|LE 2Ee| B2E 0
SSYNC Stan=3a0280) <P Class=KRCC> snbsp: " - ) -
<SYNC Start=330830> <P Class=KRCC> IN2S E=l SHMAT LA 2U0H
<SYNC Start=3%4330> <P Class=KRCCS Anbsp
<EYNC Start=398308> <P Class=KRCC> L2 2 2H ®Mo| O
<EYNC Stant=A01401> <P Class=KRCC> 51RO & RHI2F &H0I7F BICH,
<SYNE Start=404901> <P Class=KRCC>anbsp: _ |
<SYNC Start=406373> <P Class=KRCC> LEFEX 9| 20p|2F 02| J-H MHE ME
<BYNC Start=409373> <P Class= %CC>&an%‘
SEVNC Sianca1amios <p Claca=KRCCS of HISoN LM eI LEH 1as JmE MY
A= ass= 2 = B8 dHSEI = oo
CBYNC Stan=41 78505 <P Class=KRCC5 anbsp: =T RS R
<EYNC Stant=4189525 <P Class=KRCC> v |SAMmEs 28s ge
< | 3 ZEIEE RuE ue
ZEHLECAINL & 92t
EX ES )5 R
EEEEENEREENENENENENENENNNNNNNNNNNRNRNREE] 0% | |5 AEREEA .

a2l 8. A}

o #2 o

SAMI T}

o

718l Gul

Fig. 8. GUI of extracting closed caption and SAMI file generator

@-@

ple, pLAEH

ol OIENH &M<t CHEAN A8 A%ED

®

@ HuEsa

@uydy @ Ho

2% 9. 4N Temelg o

Fig. 9. Test video applying

2. AEijoly 7| FhEE

3t 7

=

At 7

EEEEE BRI

=l
ge

SIW &

FER

FEEIDICIo Moo MEeh Aay
nerated caption file to general multimedia player

sl F7HEE 715 2 Aol 8 e e
SWE Fdsth 19 102 7389 S/we] AdsiHo
th FEE A= RS 75 Qo &t o H

S
=

Sl

R

3}7]



Hc}%:%i}:g] T’U:Z] 2009"1 zﬂ]l‘li X“4_5’_ 497

¥ E:¥Drama_sample.tp EI_.@

fig 4 = v 3IZH Y EA
S ==L a7rgE r oAz
=22 ks B S SEARE R T2 A2

—F—  mM|[—F——— fE

Flza ] AE [ =] ~
: L 000000 0104 FEILHYR DEO SHA. UL M.

00:01:06  02:54 Ll -2 J%H M. 22k 3=

m 00:03:59  00:48  AFZFAIZE 1TA] 342,
R 'l

[ 3

D0044T 0041 HTHOIEH 5K EHaLTR .

0m:05:28 03:36 & JrAHch 22t s 0101, 22,
v

= N

00:28:51 / 01:00:00

M ﬂ ﬂ m ! m M E' L Ejﬂ H weren | z=dmas ”§__7;

2l 10. T2HEE S/We| GUI
Fig. 10. GUI of temporal segmentation S/W

o] &gk At HeF7|, 719 E 7|k whhEEl = g A SI9E 24 @ Jaeg
71s 5= AFatH, vl ELk (DlrectShOW) 71 o] I_’____T_ 2R | g | ©EHEEA
&3t PCE Heu|t]o] AA7|7F 2t dnbARl 5374 W e
A 71ss Alggtt
21 A FUES T|S L ER I R T ~
A7ZHE RS 715 FaE)7] 9)ste] FHE S/WA T co0sic 0 003, @ BRI AU7 0.2
Me A BEER ) FEE AT k. £ A7 0104 OF7RM, SOI2HA 2,
N 782 gaoR AR J2E T ANEE, 197 W 208 HEA2, |
Setehels, Hzel REA wE ALl AeEs A 014D AT HCHOR 24 M H2 ThA,
S E 48 F JLF ARA JEH oA FH T
APHER ] ZAgolis 2T, Eetvte] Aol 2 il v
T Dk Tol F(a)S AT WIS B T &
Ak I8 112> Zpup £7HEEe] o & vepdth A Q21 11, Eain 2z of
Me Egrte] o st 53 Ztzt 807h st 6= A 3]'93\3”1: Fig. 11. An example of segmentation of drama/soap
shetol] FHEE ] AREA s 7o 71z el AUl
(thumbnail), A1ZHA 7, A7, T12] 3L ZEe] o B 2 A tive)t WA o2 F8H 7] MFE AT 5 Ak
Tetth 3 EE W ToldER 7Es o] Al & AoA Fete RS et dEe Au
Al 2(random access) 71%5& AFste] diF #7H] Al A ZHo] B7Fsa7] wirel ofef e Z2o] HEA R <
AR Z BT 2.9 o]Fo] 7hEatH, AR TR T nE Zhe A ke A 51 Hutide s g
ol W2 st e 282 Fske] QE Y E B(interac- F, RS Ao AHAYS st



498

M)
ox
re
o,

o F2u 7wl
o APHEE N EER] el W EE FA|9) Wl
o Sebvh: gEe) Mk ABE /|FOR 9 A

2 oo T EASA GO AR THE AR

2 7E9
A@AAE Fobod, AkE AR wke] P2

& 74
o] wj-¢- wWEA|(on-the-fly) T = Am, 3719 FHH
vl 7)ol whgh FrHEEe] - ol R RS E<l
AT T -G FHESE FRYE Al vt
Bl A4S gjste] whaey & f, AI7H A4 glo] whE
A E7E 7hs e Selakith
THE SWollA prHEeke] Avb= 9 129 2] 1t
APEHZE 715, Algd T Atk I¥ 129 <StartTime>>
AdZ G2 BAIS F] AR AZE GHeln,
<Caption>> 311G 7+e] AHetd|o]El & vepdith olejgh
g 2E 7uke] 9198 MPEG-7", TV-Anytime'*' 3} 72-&
EEA 719ke] vetd|olE] JE 2 W dte] ﬁolé}tﬁ, o]
2gt vettlolHE sz 7171914 frésA &8 5
Ak

<StartTime>00:00:00

<Caption>

&SI YR DO GHUHR. Ul, MZ A2t EH L. OIALE
ot HAEU. LE% OIRE o HAMR. HEMR? HEMR!
2 3IE Ot=EE0l 8 &0l Ll 22, OIAREE. . (=3 iel).
—At20l,

-t G4 ALE!

“IE..

<StartTime>00:01:05

<Caption>

-ul.

-2 O Mo, 22 =0l
-JehE E=MHOEL. OiCte HaIol JACHE?
-U4l, NSOS0IR7?

<StartTime>00:04:47

<Caption>

—Mot HE A otH ZIASLIN?

—Iﬁol ML, OHCH Z20IA. A UIJt & == A= 20k L0t
HH? 2E M 0HDIoH 2.

g 12, FUEE HE mol o
Fig. 12. An example of segmentation information file

2.2 Kot XA 7|

99 132 TAE SWel A A4 715 YRl 9
o A9AHE Fajo] Qe ST £7158 ol% A
8 ) S

£

-0 OMA 2t =20 E I8 o S0 2R 83012
-0i01 2 LOILE ZOLE O A
-2i0k

“ROLIEHH L 22 5 ZhE Y SiLE SN 2
TELhd DTAEEY SOLE A

-0k ¥ JeiHE

*nggﬂ #Hlj} HOr2 QAT {D2 12 T S0 O

<Random access>
HIZH HECH=22 M 0™ 2S0|

SN NS, HA
-2 HAELTH
-0 SHLE BERILITE S Al #2 5k

LRI AT AN I

00:13:03 / 00:30:12

Walurne
L—}+—H AR ZzIH =

N

a2l 13, A2t [ 7|
Fig. 13. A function of displaying closed caption



ol
ofy
of
o
ﬂ
r-m
R
)
S
S
o)
i
N
=
=
by
24
=
fol

v OFIZHY EA
- OHEE
v H COWH A
EEREIINENETER LHE [~

Ooozd4d  OMO06 ZALNZ0 O [EZERT 2.

n

0o:0z:54 0006 2IE R EE

——
___
W 000352 0006 2AWETT| S 22 Here,,

rn

ir
I

OO0405  OM06 QU E:[EEER T N MSat..
R
lﬂ!m‘g ool 006 M[EZE|EE Z5HEIIEH ...

B e e zeos=e (BT ST, FYS.

T2l 14, 7|9 J|EE T HA 7]s9| of

— o T+

Fig. 14. An example of keyword-based scene search function

njo] A 7oA Apete] A2 ge] MEe] 2eki )
28 23 o)A AP AIA BE E S Qe
A 23}, o]g) et 715 A &kt o)A oJAake] xup7k
AeS FA) Al FFORA Bk @3¢ RO Aol

2.3 7|9 7|8t UEEH= ZH HM J|5
719 = 71vke] A A4 7)1 9A] AprtElelE S A4
6“’@1 Sy 4 Aok I9 145 FA 44 7159 A
o & UJeR L vk 2= el 71 =S 49t <A
A BES 28 1HE WM E 98 7Y9ES 2
ot o|Elol A AME, F1YErt SAEH i 2t
71Z8 Y vl Y(thumbnail)3} A 2H A ZHGRE )53t}
wEt 27 R A 9 7+ A AN A 7L A ZLake] )

Arrt A" Y2 "t Q.9 o]Fo] 715Eth o] HA
7]‘5'\% Ho}%:f‘ﬂf'i@]/\i §1—Z]—7]' o]——— LH—g--g:— 715]/51'1%1— uﬂ

fr&ote, 53 AH o2 AuAol £ iU AAE
£ Z2I3e Ze2 Hebg-A(browsing) 3 B f-&
=

499

V.2 E

2 =rdAE UxNgHE AdolH e & AHlA
Hokg Apsldth 94 DTV Aehikdso] zputbd) o] g
FEud 228 A HE o] &sle] AU S
AdstE BHS Astg o, Aetatd o] et o] E
S A7 ARE o] gate] WEFZEI = A7 FHES
WS At AP E A & 9 Aoy
AAg719 F8E Tt AdE Aol gk PC
guto] A 7oA G F718kete] Akt zj Aol 7}
S gl on, FEg Swe 8-S 3k Al
e FES LYY §848 AZaATh £F A
A, AYE I HlY e AR A, PR JH 9y
AR 7159 F+8ES Fst9 DTV A< dolg e o
It & 7HsAS ST A E SAMI EFES ™
2E Aunde Wl 7]7)7 Zagle] Yt PCE’J |
grto] A7 A A o] 7hsatr] wiel 2 zhgel
Q9] W2 o] 7|dF S 1S Aoln, E}% A
o]z o] WL Eate] o= ATE F YL ASE
di=z0=d

AtE A LDE Aot olHE o] &3 Werto] &
& AuaE Ze YRE 0]487] HFol] HA SoA 1]
A4 Bty RS ARE AT} w3 9dE] g
E 7)ol B 74A2)7t 7hsain, o) e Al o
< f835 ol 88 F QT o] 2 So] AlgAtE HHe
TS FRstA sy A4S gl vy

@ W, A7 A glo] WE WEA s P E
A9 AN A% 5o YR

TV-Anytime™ £277 et o8z Watstel o2
AQete 714 BEE AOE A ET FF A
g WS S8kl DIV AEdolE & B thofg »
70 8 A4 % ek ole Moo thalA A
s sk,



500 AARA 9 L HAEES AT elHE 0§ HEH Y] & Auls A
xt 1 2 3§ 1999.
[7] “Code for the representation of names of languages — Part 2: al-

[1]  “Information technology - Generic coding of moving pictures and pha-3 code,” ISO 639.2, as maintained by the ISO 639/Joint
associated audio information: Systems,” ISO/IEC International Advisory Committee (ISO 639/JAC), http://www.loc.gov/stand-
Standard 13818-1, Dec. 2000. ards/is0639-2/is0639jac.html, Dec. 2008.

[2] “Program and system information protocol for terrestrial broadcast [8] J. Cho, S. Jeong, and B. Choi, “News video retrieval using auto-
and cable (Revision C) with amendment No. 1,” Doc. A/65C, matic indexing of Korean closed-caption,” LNCS 3683, pp. 694 -
Advanced Television Systems Committee, Jan. 2006. 703, Aug. 2005.

B3] “Ad= YAE TV A4 TTA, TTAS. K0-07.0050, Jun. 2007. [9] ¥=HCASE719 3], hitp://www.casi.co.kr/, Dec. 2008.

[4] “Digital television standard, Part 2 - MPEG-2 video system charac- [10] FZd°]o, http://gomtv.gretech.co.kr/, Dec. 2008.
teristics,” Doc. A/53, Part 4:2007, Advanced Television Systems [11] “DirectShow,” Microsoft Developer Network (MSDN) http:/msdn.
Committee, Jan. 2007. microsoft.com /en-us/libraryms78332 VS.85).aspx, Nov. 2008.

[5] “Understanding SAMI 1.0, Microsoft Developer Network [12] “Multimedia content description interface-Part 5: multimedia con-
(MSDN), http:// msdn2.microsoft.com/en-us/library/ms971327.aspx, tent description schemes,” ISO/IEC International Standard 15938-5,
Feb. 2003. May 2002.

[6] “Digital television (DTV) closed captioning,” EIA-708-B, Dec. [13] The TV-Anytime Forum, http://www.tv-anytime.org, Dec. 2008.

N R AN
28
- 20074 23 : Z20iStw AFEISSE S
- 2009 2 : RSk | &SNS (UST) OIS Sl ¥ CIAEUESSt MAb
- 20091 23 ~ HH : (F)FUL FUATLE AT
- FELME0L: YHOE, CIXEWET|E, otYE, HID|2 258l DTV SWIHL, AMEHIA AJAH

HH s

- 19924 28 : Zolrystm M7|Ho{SZstzt stAl
- 19964 128
- 20004 128

. University of Minnesota, Electrical Engineering AA}
. University of Minnesota, Electrical Engineering HFAt

- 20014 28 ~ $X| : BATHASUATHETRY) YESHO|C/0joi7 Moi7el
- 20074 18 ~ B} : T8 SBHSIACISIIUST) OISSAl ¥ CIXEYSSant 205
- FBAEROF: AISHR), CINELAY|S, HElD|Cl)] BSH2|, MPEG




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


