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Signaling and Multiplexing for Service-compatible 3DTV Broadcasting
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Abstract

This paper proposes a signaling and multiplexing mechanism in service-compatible 3DTV broadcasting for guaranteeing
backward-compatibility with legacy DTV. Recently, 3DTV experimental broadcasting services are being developed around advanced
countries and the standardization of service-compatible 3DTV broadcasting which is able to provide high-quality stereoscopic videos
in progress. Based on experimental results, we confirm that proposed method can be used as a common technology and a
reference model for stereoscopic video transmission over terrestial, satellite and cable DTV platforms in 3DTV broadcasting service
and system development.

Keyword : 3DTV, MPEG-2, Stereoscopic, DTV, TS, PMT

M2 s, 255 @ F A4 0847 47 Aol 2E
$o) 45488 SWA 3D 2A2E AAsHA 2Y
DTV & AR QIS W 3D TS o) ojzs s A BT 4% v g,
A 7%

a) FFAAFAATY

Broadcasting System Research Department, Electronics and Telecommu-

nications Research Institute =
SEEELE] el
Kyung Hee University M
% WAAAL . A9 (kyunheonkim@khu.ac kr) HAA71A] sh2, v)= QB Y-S Ao s A3 Ho

E
ol =g WETALAIY A9 W AT} P4 30TV WA _ g
28 7|27 2§38 ARIKCA-2011-10912-02001)3 2|4 775 Aul2E e ZH Y T3 3DTV(Frame-compatible
et %E_%*J*J?jx 49 0igt IT@:M Bl X QARI(NIPA-2011-(C1090- 3DTV)E 3D YAGAS 3 =9 ) tsle g 94
1111-0001))) A7AF}E F53
RI00119 6,4 8U201 1910817 ANFEA0 12108178 (ex, side by side)S Aulzhe WA o2 s)Ee] YAEy



o
ol
)
ok
oby
o
%
_\‘1
r-1n
N
)
S
—
—
rL
2L
—
(@)}
l—‘-Ll
2
(@)}
foi

& AFSA 23} BA o] &
SHe 7D k. e 71 HADE A
7 A 4199 $12 B

E18](Dolby) 2 FACZ Aoty ZY Y 58
(Frame-compatible full resolution) 3DTV<= 77|
& 29 514 Aeks BAds7] 918t glolo] 7
A3 Ao Z 7| AAIS(Base layer)dl© Zd| Y Eﬁi 3D ¢
A GdS A3t B 9] 3345 (Enhancement layer)l]
3 RS 9T B 2ERS Adshe WA oE v
g 29 Agol g 784S 7Y Tl HADEE
21719} 3348 AlFstA] g7 Al 3DTV 5741 Al
2€o] B% 27} 9 MPEG-27]4ke] 4w w<oll= 3
4317 Y& 9 g g

E3E A 2H(Sisvel) S FAI0E At MBlA 53 =
A 27 (Service-compatible frame packing) 3DTV+ 7
7] Ze|Y) 58+ 3DTV el Hlsf a8k o] 3DTV WA
HAE A Fshs Ao Zyd Ul 945 59 3
dez WA BUlE wARE BEE A
AVC(Advanced video coding)”|5+e] TR rlE S=A417]0]
ARt S8AS AlEste Hl 720Pel =R APk B

an

F

dEilon
Olfﬂ Wge] s Tl HE FEEAAY3 2
Aetds F4o= w7t AAY 3R 2 BFV)eY &
FigIRc R i-}iﬂ | 918t 2010978 AlA H22 A%

Hke} A2 58 3DTV WA]H] 2o T
—’F{ Zle) 9) o™ TTA(Telecommunica-
tions technology association)E %/‘\j‘ o= 7} v #HH
3DTV WsAH 20 e 5315 8 Foll ek A
258 3DTV B82S 7|8 HAgSES qsdds
AgH Tl Hh 1080w 23HEe] 3DTV A HI =~
7} 7Fs e ASE #Az) ATSC(Advanced television systems
committee) & MPEGo|lA X317} 28) ZFof St} 53],
MPEG-S 7} w4 3DTV WA H]| 22 9)5le] ZEO.
A& 5= MPEG-2 A|&=H7|9F 288 2259 BT Q. A

2 thake] 2012 SAIRE $EE FHE BFI}
A FP) 9l

ol & =M AAACE HAEstal e AHl=
231 3DTV WEAH|AE fJ8le] B4H0 7 Q= A
199 9 st WS AL o] E 7IHke 2 gk AjH]
ES ii& 3DTV WEAI2ES AlQkgie), At w22 ok

Fet A wj Aol #8-o] 7ledt Aul2== 3DTV
o% |2-6e] #3 2dE Agd 4 ok

B =i 4L v 2 IgelAMe AAZe=
AQHE 3DTV W5121S A sitt I = Algket 2~
-39 HYeE 1%‘-*8}71 Azt Al1de g o3t
7T, IV A = A2 58 3DTV HHEA 2 d% 715kS.
2 A9 Ue 4 EJJr,
ate] 7 gi

w
2
ok
oﬁ
> oF
_12

Zled 3 2E3) 3 SHelA )

zy 9 s ‘°ﬂ/‘1 Az s g 71E HAEY
% 318 29, iii) A UDF A= A9, iv) o] A%
olgh= 4l 7ehds B E A} KgEa glom A}
Al W= Aol flo] 7RSS BAfrskal
Ao AAl Zr=ell A 3DTV W52]el tigh 7]s2 -9
£ AHE 913 o] 71E3 Ha Qv A AAl EEskd
AZ FAo= o AtE 2 3DTV 2l
e =3 2k

1. Frame-compatible 3DTV ZSgtAl

Frame-compatible 3DTV 5422 3DE A&l 3L
oA 7 EE&2Q1 WA 07 7]E 2DTV WEA2HS A

Al vHEA] G AT e 54S =tk 71E 2DTV
W& Aol G THF o] F &35t 3DE A st
7] 915k 2] F7HAQ1 715l vk S G 3z
I 27 13 o] - ZEE L Qs et e IR
Hjx|ste] HEshs WA o ® Fost 9 7|e AE 4



&7 9] L MElAEE SDTV WEARIAE A3 A2dd 3 des7 953

2. Frame-compatible full resolution 3DTV ZhSEHA]

Frame-compatible & 3% 3DTV W54l 237]
Frame-compatible 3DTV W<12e)] 3348 A|Fsl=
Wwalo g JIAAZY IASOE Faste] ZIAAS
%

o
\ + Frame-compatible 3DHIT] & A$3la I AlFol=
21, =S5t side-by-side ZU AR Zelds AEshe WaeR B ustde] shEs
Fig. 1. Frame-compatible side-by-side format APl ®olt) o] A= 7|AAISH eHIASIH
o k% B8-S PPNV AR B9l $58 WA 8
71 gAGLSE 14e IUE o]&sty, GRS 1uu 7= DTV WETle] 534S AlBE 4 Qe o

Q¢ AL TE AN Bk EA 7 ge Ao,
[e)

3
o 2G5S FALE FHo A= Frame- compatible
3D & uE

TV 748 W&o] @A Hojzbal glom #d %% 3. Service-compatible frame packing 3DTV EHSEIAI
TAE S Jejolnt?. Hue) Bole Aold &
3} ©Al| 9l SCTE(Society of cable telecommunications Service-compatible frame packing 3DTV W52 7]
engineers)°ll 4] Frame-compatible 3DTV 2ol tjal % £ 2DTVS 534S THESPAA 2HE 2T GAs
A el dig 74 2ol v Aol HolEa 9 33 o] BAEWO R I (Packing)dt] HEet=
AT Waloltt, & WA A=A} ARbgE WA 02 1920x

1080 HD =& &) ol 1280x720 F-$- A4S wl7)sh=

L » LR N | Frame Compatible
D 3 Muzer »| Baseleyer "| Basa Layer Stream
Reference:
Prediction
Unit
l
Erhancament
» Layer » Enhancement Siream

O 2. =253 E SiAT 3DTV EhatiAl

Fig. 2. Frame-compatible full resolution 3DTV Broadcasting type



954 wEEREE=EZ] 20119 A168 A6E

1280

=g L 720
—)
640 640
L3 R2 o
R1
720 R3 k60
1280

J2l 3. Md|AgEh =2 T wof

1920

1080

R2 R3

3D tile Format

Fig. 3. Service-compatible frame packing format

HAOE AVC ZH& o]8-38to] H7H 3D WH & AF
gt

4. Service-compatible 3DTV Zh5EHAl

3DTV #E2lol tigh 73 2 AgEo] 218 Fol
Row, Felo = ATSC 3DTV SG(Specialist group)h
oA MH|2=58 3DTV W=EAH 20 e EF35p7} 331
<ol Ak

5. H|&ZA[ZKNon-realtime) 3DTV 2SHHAl

H] AAIZE 3DTV 51219 4§, S22 02 Frame-

compatible 3D HIT] Q.5 H] AA|7Eo.2 A4sle] AlFst=
H|w & 7FA3k W3 Service-compatible 3D HIT| Q.5 7]
T G4 3DFTL FE st Ve @ AR
F0 2 AFtar 3DF7F G2 vl AAZE Ad(ex, BE
% EE PS8 rlE Aste e sfolre=

Service-compatible 3DTV ¥<124]2 7|2 2DTVS} &
W& AA8HA full HDw 3DTV WEAMEIAE Aled
S oz =dos A e Gae 27 =
HHoz Faslstel Agshs W0tk V& FAVE
7% FRHE Alste] HD WEAHIAE AT 4 AL
DTV FA7IE 71E9d% 3DR7E 94 Tl
3DTV #EARIEE AT & Aok A FHelM=
MPEG-2 ¥ AVC Y-S ©o]&3h Service-compatible

p
Single Program Encoder
= Reference
-] Video
B . Encoder
Lefk Terrestrial : MPEG-2
WVidea Sai, Cable : H.264
Additional
i, fideo 5
" L:“ |'.\IIII:<\I!!.'I \::\
Right Terr, San, Cable : H264
Ve
Audio
{1 Encoder
PAT -
Audle :':rl..l.l Spec.)

e —~ (Gt~
High o
Encoder &t |l poer w

Amp

Masduilator

J2! 4. MH[ASSE 3DTV b4t

Fig. 4. Service-compatible 3DTV Broadcasting type

2D HDTY

N
"

HID 3TV
Receiver




F57 9] 0 MHI25E 3DTV WEAHIAE 93 A2de 2 tEs 955

g MPEG-2 S 53} .-*‘
Eay .
NP‘T MY~ ChES
57 e
" 30 NRT Rz#
e R -j

3D NRT Mg

T2 5. BI&AIZE3DTV 224 of
Fig. 5. Example of Non-realtime 3DTV Broadcasting type

2g Tefs) ¥ S Aok FAe) A9 3 SRolME AR B 1 MHIABE DTV HaMHI Alele
] ]3H WE]S]-X]‘?} 7]33—12i z] 0:11\1-7]-_,] =7 v‘f‘xﬂ Table 1. Service scenario of service-compatible 3DTV broadcasting
& Sf2sick Snf Sfoluels Yl 4 B urk o} e He
oFeh &E|O] DTV WA A2 AT 2= Qi 472 2D/3D E8AfH|~ 7 |EAL
v . © £ M oen= 3D/2D E8AH|~ —_—
B53 Who|g) 3 MEAOI~ HEx
*7|ZExY ¢ 71E XATHAOIE//Y S CIXZEE0| Mu|A=D U= 22|
4
== = *HEAL : 7|29 XAIYACIS/AY S CIXIEEED} 519ISEE Msst
. MH|ASE 3DTV WSMH[AES 2|5t =X clomin] 30TV Has HZsh Sa| il

AH[HATIE H|C| A|ladal gl CEs}

AR e olHlEA R LEH e 233 Y& AlFehe
71EHE ]HP-OJ 2D/3D E8AJHI 2, 3DTV AHIZ=E 913

3DTV HEEAH|AE Ae5s Ay 2 Mu)x o) o} of g g ARG Aol A 219 Azt Bi-AxH B
2 3 13 2o AEles BRY S otk A7 £48 qgg— zﬂ—a—s}f AL 7)ure] 3D2D ELAHZ, A
oulshe AOE 7)ES) DIV $5M2E Zkog B4 3 Aol 24 288 eams wTler) AFehs 48

1. ME|AS8E 3DTV ZEAMH|A AL

Air time

III
JII

02! 6. 7| =R |E MH|ASSH 2D/3D EAH|A o
Fig. 6. Example of service-compatile 2D/3D mixed service based on legacy channel



=l

HAE] 22 Alye] 2= DVB(Digital video broadcasting)
S X8 GAlA AHoEa 9lon MPEGOIAME ol&
AP3t7] $13 2HE 7Y vt Ao B3 7
EF3E F31 SOl Utk ol & =iollAe A7) 3DTV
AMEIAE A Ye7] 9J8te] 3DTV S741 Al2Rle 220
2 T97ke] WA B E R o mjT]o] HlolH 7]
Fo] 2H|g Q2513 YL FRE ATH F U= A2
15 9 o538 WS Aketh

a9 62 71EAE IR MR 258 2D/3D E8A R
o2 Jehd Aoz 2 sz Z2 18 A H(Stereo-
scopic_program info)= AH|AEE W 2203 RS
TR ZHE A3 H|T]Q A H(Stereoscopic_vid-
eo_info)= A A4 = 2HYLAFH v AEH

o 4Rg AF@h

H
L

L
=

2. Mu|ASet AHP|RATE HIC|R A|TEE

371 3DTV HEAHIZ Alue] e A 2 7]E HAgw
I T3S AFsHEA AHI25 8 3DTV WBEARI 2
#3}le] PSI(Program specific information)2] PMT

i oy

2. AHEATE T2 Y A=A
Table 2. Stereoscopic_program_info_descriptor

o)
N

(Program map table)] T+ 7]¢] ~H @ 23y #AA Mz
A5 AR dubE 0 2 AP WEEE O] 7to]
TEE E3lo] 7]& DTV 2213 2 3DTV Z2 13| o
3 JHE QA = glon, 3DTV FAl7)E FAlEE
& Z280] 2DRIA] 3DRIA] & 4= §lth o]l 7]& A
gk 719 S-S frASHEA 3DTV F=21717F

t AR g JdEse 2HE 23 vy
L T e AlrdEgo] agEY,
=R 2HE L7y T2 PH A< AK(Stereo-
scopic_program info descriptor) & ZH|d 22F Y H]T]
2 AR AM<&RKStereoscopic_video info  descriptor)S Al
kst

2HE 23y =233 AR &A= PMT Y pro-
gram info length = o} X8} s W21
go] 2D = 3D Al & 9 3D Aul2Q) B9 2H|E
Q239 Mulz Eljle] gk ARE AFTH Al
3DTV 741719 &2 ¥ 3 -5 AH-E 4 3tk

2Hg 239 vt JH MEA= PMT W ES in-
fo_length BE tholl JA8pH ZHH 25T vt X~
Edd tigt AEE Atk

b

facs

7= HlES

Stereoscopic_program_info_descriptor() {
descriptor_tag 8
descriptor_length 8
reserved 5
stereoscopic_service_type 3

}
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Stereoscopic_service_type

values Description
000 Reserved
001 2D(Monoscopic) service
010 Frame-compatible stereoscopic service
011 Service-compatible stereoscopic service
100~111 Reserved
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Table 3. Stereoscopic_video_info_descriptor
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Stereoscopic_video_info_descriptor() {

descriptor_tag

descriptor_length

reserved

base_video_flag
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if (base_video_flag) {

reserved

RS

leftview_flag

} else {

reserved

usable_as_2D

horizontal_upsampling_factor

vertical_upsampling_factor

}

}
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values Description
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0101 3D F7iM0 siatsE J|FGet the| 1/2
0110~1000 Reserved
1000~1111 User_private
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Fig. 8. Block diagram of service-compatible 3DTV broadcasting system for experimental verification
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