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ABSTRACT

Stereoscopic video for 3DTV service is emerging as a main content of the Post-HD age in the multimedia
industry, and also it starts a ripple effect to build infrastructure for 3DTV service throughout the related
industries such as creating contents, consumer electronics and the broadcasting. Thus, “Technical Specification of
Stereoscopic Video over MPEG-2 TS for 3DTV Service” for providing a standard for 3DTV broadcasting
transmitter and receiver interface is under development by the 3DTV WG8061 in TTA, Korea. This paper
provides verification of the functionalities, problems and future work of the above specification with designed
test-bed. Through making a test bed, this paper try to verify not only the functionality of standard but also

backward compatible for the present technology and abstract problems to would be reviewed and supplemented.
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Al A Wkl ASE 22 MPEG-2
TSE R8sk g’ MPEG2 AHsEze)
PMT(program map table)oll= FE2~Ed 6] E3hsl
Bjt] e}l 2r]ee] elementary PIDS} A&x), %
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stream_type-S A5l Z]Eslal Al k=
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Frame compatible®} Service compatible®] Z~H||
© 2339 AR|AE AlFE) S 7122 MPEG-2 A
$~E8Pe] stream_typeS F 29} 3ro] EAsloich

Frame compatible Z~H|#| S~F3] Mqu]|~e= 7|&E
A EulE 27|05 E2be)lok sl22 MPEG-2
2E7]29l 73¢- stream_type> ‘0x02° S AVCal 7
Folli= stream_type< ‘0x1B’E& AR&-ghc].
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1. PMT 7%

Syntax No. of bits Mnemonic

TS_program_map_section(){

table_id 8 uimsbf
section_syntax_indicator 1 bslbf
o 1 bslbf
reserved 2 bslbf
section_length 12 uimsbf
program_number 16 uimsbf
reserved 2 bslbf
version_number 5 uimsbf
current_next_indicator 1 bslbf
section_number 8 uimsbf
last_section_number 8 uimsbf
reserved 3 bslbf
PCR_PID 13 uimsbf
reserved 4 bslbf
program_info_length 12 uimsbf
for(i=0 5 i<N ; [+
|descriptor() |
}
for(i=0 ; i<N1 5 [++){
[streamftype] 8 uimsbf
reserved 3 bslbf
elementary_PID 13 uimsbf
reserved 4 bslbf
ES _info_length 12 uimsbf
for(i=0 5 i<N1 5 [+
Idescriptor() l
}
CRC_32 32 rpchof

349 MPEG-2 videoQl 73-%- stream_type<-
‘0x02’& AVCSl Z$olli= stream_type< ‘0x1B’ &
ARgRIC) Fobedake] 74§ MPEG-2  video:
stream_type 2.2 ‘0x22°5 AVCSQl 7%= stream_

E 2. framefservice compatible Z~HH LT Mu]~E ¢

ki stream_type

0x02 2] F3HFrame compatible) Z~H|#| 2 T2

¥ ~2 9]8F MPEG-2 ~E¥

ox1B 2#9] F3H(Frame compatible) ¥ 9 ~5]
x AR]2~E 93 AVC ~EF

0x22 48]z~ F3KService compatible) ZEH|H QAT
| A2 918 %) MPEG2 22E¥

0x23 8]~ F3KService compatible) Z~H|#H ST
| Amlag 917 ) AVe 23
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2.2.1 2HEATE =202 MY MEX}

(Stereoscopic program info descriptor)

e ez A2 el o] Slsl] 2HE L
233 R AR A2 A sla . 2HE
Sz =23 AR AEAH= PMTY program_
info_length & Fo] o= F3xo %3t} ¥ 3&
2HE e 2ol AR Aeate] s et
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3 304 vepdl nke} o], descriptor_tagis Z~E|
Aoz Anls s1EAle] AL 0352 e
7FA|H, descriptor_length+= sl 7|&x12] 21| Zo]
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o] Y 0T Au|2rt o FHe| ~HH
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2.2.2 MPEG-2 AHEATE H|C|R ZSH MEXt
(MPEG-2 stereoscopic video formatdescriptor)
MPEG-2 H]t]L. A 25l thdl A RS 23317
$1sl MPEG-2 2=H|H &7 v]t] Q. 29 AMeAE
Helatalet. sk el 2ejHerme TR

B A%} stereoscopic_service_typeke] ‘010’3l
739l PMT2] ES_info_length = t}3of = F

= el $]x|gkck. MPEG-2 2=H|#] 22379 H[T] &
FI Akl 2 & 59 Zv

3 5904 vepdl ule} o], descriptor_tagis 2~El|
B e 3 Au] 2 7]exte] AHatE 0x34° 2 FhE
7} ™, descriptor_length= 8w 7]&21e] A Zo]
ARE AL
_present:= arrangement_typed] £ %5 T3}
= WeR
_type”} Ec}. arrangement_type2] 7+ MPEG-2 H|

stereo_video_arrangement_type

‘1°¢l 7%~ o]F 7H]EE arrangement

L.

E 5. 2HHSATE g2 AR xEx} 24

E 3. 2dEleszn m2aw gn Aea 2 S N Ot Format
its
Syntax No. of bits|Format MPEG2_stereoscopic_video_format_type_
Stereoscopic_program_info_descriptor() { descriptor(){
- descriptor_tag 8 0x34
descriptor_tag 8 0x35
- - descriptor_length 8 uimsbf
descriptor_length 8 uimsbf
stereo_video_arrangement_type_present 1 bsldf
reservded 5 bsldf
- - - if(stereo_video_arrangement_type_present)
stereoscopic_service_type 3 uimsbf
| arrangement_type 7 bsldf
else{
reserved } 7 bsldf
I 4. stereoscopic_service_type |
Values Description
000 oim]-§- E 6. stereo_video_arrangement_type
001 2D AJ¥]Z~ (Monoscopic service) ; :
oo wee) 5t e oo Anl~ stereo_video_arrangement_type Meaning
(Frame compatible stereoscopic service) 0000011 stereo side by side
o1 |~ 33 ~EEeATE] Au| s 0000100 stereo top and bottom
(Service compatible stereoscopic service) 0001000 2D video
100~111 | H]& other values undefined
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2.2.3 2HE2ATE IO ME AMEX}

(Stereoscopic video info descriptor)

Service compatible W} AJH]2~ ARE-A] 7] dAk
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Ark MEeAls 2HEenme 209 AW A2t
2] stereoscopic_service_typeZte] 011°¢l  73-%-oll
PMT®] ES_info_length = t}gof 2= F3Z Yo
7). 2HE e~ Ble] 8 AR AEe]
= 3% 73 #rh

3 7904 vehdl nle} ZEo], descriptor_tagis Z~E|
Yo~z Aua 7]E2t AHEALR 0x36°9] e
7FA|, descriptor_length+= sl 7|&x12] 21| Zo]
A WE |33} base_video_flage e H-&3F ~
Ero] 7|5 A1 F7) ARl E vepich Bl
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Syntax Ngi't:f Format
Stereoscopic_video_info_descriptor() {
descriptor_tag 8 0x36
descriptor_length 8 uimsbf
reserved 7 bsldf
base_video_flag 1 bsldf
if(base_video_flag)
reserved 7 bsldf
leftview_flag 1 bsldf
}
else{
reserved 7 bsldf
usable_as_2D 1 bsldf
horizontal_upsampling_factor 4 bsldf
vertical_upsampliing_factor } 4 bsldf
}
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Values Description
0000 of|n]-8-
0001 v =4
0010 F7b el s EE e st S
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15Mbps?] teZo 2 =39} Service compatible
°] 7%, 7152942 ffmpeg®] MPEG-2 Video -3
e E ZEE ARS8l 12Mbps®] HFoR g
Z3}9la H71dARS ffmpege] MPEG-4 AVC® %
3315 919k libx264 ZY& ARE-51o] 5Mbps®] tHe
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Program Specific Information

(video stream) (video stream)
| |
! !
PES packetizer PES packetizer
l l transport
stream
TS multiplexer

28 3. AEaEy A TEE

HerE™ A ]4 FEo|ck
HAE~E"] A7 2x doledd Wl frame
compatibled W= ?ﬂ 7Nl dAtS- service compatible

o e e HoE ek 47| <At
< PES FA3 ]S E3) PES FAH o2 A=) 2
e tEsly)= PES 73 B HlolEE oY
o7 ulo} AF eSS FHI) ol
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71eAkE 7153

I 4= TAA 718 255 ©]-4-3F MPEG-2
719 FxrEelw, s A= T
I 22 S Fa =ik

A= gJ¥og wol
0x0000¢] TS L $x-o =z 214 =k
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olt}h. slw PMT_PIDS E3) PMTS 3k A5

Her~ed
o ——1u

I~
AEAEH

ZL/,:/\EE]%

PID7}
PID7}

fr

o
E 7S A Fck PMTE 2271386 tfgk A
~ L
weol 7|xsegle] IRt 7led AerkE e
@ : Stereoscopic_program_info_descriptor
transport @ : MPEG-2_stereoscopic_video_format_descriptor
stream @ : Stereoscopic_video_info_descriptor
| Player
PMT parsing
fable_id
PID = PAT
0x0000. parsing program_number
(Mo T program info length
[0
PID = [
e ream ope ) /e e
elementary_PID | {elomentary PID |
ES info length |ES info length 1
s ( i :
@a® e i
parser 2or@ 1 ]
ES_PID } S /
g ——— oo T il
iD=
E,?,’“P;D Depacketizer [~ Decoder ——»
Renderer
PID =
PES
ES.PID Depacketizer | Decoder >

I8 4. AFAEY A TEE

o} PMT= vh53} 22 348 E3l E4%vh PMT
of] 7]%%l program info length 2 = v}-2-2] FZof 2
Hohs sHHee~T zRod AHH &R
stereoscopic_service_type2] @S 8 | A~
Eglo] 2D °3AFIR]|, frame compatible®]#] service
compatlble %], & = 9lt} frame compatible2] 73

71Z~EHo] g 7H°]Pi 3l te] stream_type2-
ZrA| ¥ ES_info_length B = F o] FZof| MPEG-2
2HH 7 vt Zul AEAE EZ3Rh
service compatible®] 7§~ 7155 34t} 71 dAte]
ZA| s}ar o)+= k4] AvdEt stream_typeS SalA T

sl 4= glv) 717} ES_info_length FE FHo] FZo|
zH|E| 079 Bt] e AR szl & EZIh

PMTE 48} shlol APl 7]2sese] An

2E] 7} 7|1Z2~E”el| == PID3LS A &
g AFE 7S 2=l PIDFk wlel A
»E 7 o 2 ¥E] PESE 53}, PES SH#3}
715 il 7132 FEI) 56 e 7]
Z1EL IS sle] Yz Ruix|z, e
= PMT] ~HEesme] wtle AR ezt

i
e |
leftview?] 3te E3l =}, $9AkS x3sie] Fldl

Bojxle,

HIA~S
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3.2 3D o5t E|AE A|RA A
3.2.1 Frame compatible AMH|A

a8 5= AEAET AA7]E E3)

compatible %1 /‘Ea A7 PMTE 16352 =
gt Aot

7] 5ol kRt R FAE ¥ PMTE 23
3}l 9d= TS jﬂ Zlo]n], F2A 0w FAE o] ~

HHleaze z2 72 AW 7]ERle]w descirptor_
tag7} ‘0x35°¢l L& FHo] 7l53ic) vt or
FAE nle]E® A stream_typed} PIDE YERY

212, stream_type©] ‘0x02’ 2 MPEG-2 “3Atolel=
01 C1 00 00 00 01 EO A6 BC C3 14 84 47 40 66 11
9 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF
00 01 C1 00 00 EO0 68 FO

34 0 oa
12! 5. frame compatible PMT 3|7
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S o 5 9lrh o8 FAE RO MPEG-2
2H#H 2 ~F3 vjt]e vl A{EALZ descriptor_tag
7F0x34°Q] Z1E F8l EE 4 vk o] E PMTE]
el 2HA| 3£ 83 3Fo] Ak

3 9+ Frame compatible 3DTV HHE A{H] 9]
PMT®] 32 program_info_length = Fo] F
o ~HE AT e t)am8Elrt 9R]sa
0171 descriptor_tag7} ‘0x35°¢] L2 AlHo| 7}
3Jc}. stereoscopic_service_type®| ‘010°o]|=Z 3|t

HNE e 9] 53 A eaTI Au| o]

9. Frame compatible 3DTV W AH|AE $]8F PMTY]
Z

A

Rl

Syntax No. of bits| Format
TS_program_map_section(){
table_id 8

program_info_length 12
for(i=0 ; i<N 5 H+){
Stereoscopic_program_info_descriptor(}
descriptor_tag
descriptor_length
reservded
stereoscopic_service_type
}
for(i=0 ; i<N1 5 I+
stream_type 0x02
reserved
elementary_PID 13 0x68
reserved 4
ES_info_length
for(i=0 ; i<N2 ; I++){
MPEG2_stereoscopic_video_format
type_descriptor(){
descriptor_tag
descriptor_length
stereo_video_arrangement type present
arrangement_type

0x35

wW| o1 | oo

w |0

0x34

~|— 00| o

0000011

12| 6. Frame compatible 3A-S 3% AA71Z AA4gH
shd
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3L ES_info_length T ¥ F3I1= MPEG-2 2H
e~z v e xol AEArb $1A|sh o] 7l
descriptor_tag7} ‘0x34°Ql Z2& AlHo| rl53lc).
mEx] 2k 2 arrangement_type®] ‘0000011°¢l Z& &
3 sl Akl side by siderf= 72 galdd 4= 9l

13 62 Frame compatible °3ANS- 3% 2§47
2 AAE spHelrt

3.2.2 Service compatible AH|A

ad 78 AgEd AYA7E S AAE service
compatible HF~E7] 7] PMTE 16352 X
gt Aot

a7 704 Rk ZAE ¥R PMTE %
3l 9= TS packeto]™, 2oz FAE HE
o] HHe~zd g AR JlEze|H
desciptor_tag7} ‘0x35°¢l o & o] 7153k} 3}
o2 345 vlo]EGL 7F od 4] stream type}
PIDE YEhi ¢lem stream type©] 0x02°¢l
MPEG-2 343} <0x23°¢l Au]A 33k ~HH enx
I A ~E 97 7 AVC 2ERYE o 5 odvh
=402 FAEl FE-2 descriptor tag7} ‘0x36°3] 7
= 59 zElE T vt AH AEAslS o
= Slek o5 PMT2] el 2 £ 103 z2o] A2
sl

3 10> Service compatible 3DTV H}5 A]H]| 9]
PMT®| 32 program_info_length 2= F&] F
off 2"~z =2 tAIgErL S8l
O] 72 descriptor_tag7} ‘0x35°¢] A& AlHo| 7}
3}t}. stereoscopic_service_type©] ‘011’0]22 &
HErERL Au|2 33 2HH SnFd] Au]2 o]
2 WA =7 Elgle] 0x02°°|=E MPEG-2
videoZ= 712 <<= 9Juk ES_info_length = F| 9]
7 = 2HE~7H vY)e AR Aexr)
©1] base_video_flag7} ‘1’0|=Z 7]F

=

¢

r
r

T

¢
x

S
N
i
s ¢

D1 C1 00 00 00 01 ED 66 8C C3 14 B84 47 40 66 11
91 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF 02 BO 23 00 01 ¢1 00 00 E0 68 FO 03

0s EB
FF FF
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W /3DTV W8 13 2 eszy vt e 94 2 A 2R 71eAe] AS

E 10. service compatible 3DTV H}¥ AJn]|2

o 74

it

<13k PMT

Syntax No. of bits | Format
TS_program_map_section(){
table_id 8

program_info_length 12
for(i=0 ; i<N ; H++){
Stereoscopic_program_info_descriptor(}
descriptor_tag
descriptor_length
reservded
stereoscopic_service_type
}
for(i=0 ; i<N1 ; [+){
stream_type
reserved
elementary_PID 13 0x68
reserved 4
ES_info_length
for(i=0 ; i<N2 ; 1++){
Stereoscopic_ video_info_descriptor(}
descriptor_tag
descriptor_length
reserved
base_video_flag
reserved
leftview_flag

0x35

wW| o1 oo| oo

011

(e}

0x02

w

0x36

—|~|=| ||

}
for(i=0 ; i<N3 ; ++){
stream_type 8 0x23
reserved 3
elementary_PID 13 0x69
reserved 4
ES_info_length
for(i=0 ; i<N4 ; 1+
Stereoscopic_ video_info_descriptor(}
descriptor_tag
descriptor_length
reserved
base_video_flag
reserved
usable_as 2D
horizontal_upsampling_factor
vertical_upsampliing_factor }

0x36

NNy N B P P RS )

}
CRC_32

]

}

GAtola o] Hro] Flol| wle} leftview_flag Z=7}
2t} leftview_flage] 3+ ‘1’2 & vt]e ~EF]
& Hogatole}, F Al 2= elsle] 0x23°0]m
Auls 33 2T MulaE 93 ¥}
AVC ~EZo]t}. ES_info_length T ¥ FZi
gl e~ ve]e. AR AEar} A8k gle

base_video_flag7} ‘0’0| 22 H7} gAfo]w o] =
7kl  wel  usable_as_2D<}  horizontal/vertical

upsampling_factors7]— Z7)] 3} ¥t} usable_as_2D
o] gk IR W7} < ~E]e] 2D HIT]2 AfR] e
tisled 2182 4= 9Jrl. horizontal/vertical_upsampling_
factors= 7 79l d= 2% ‘0001’E "|R]Ao|ch

a8 82 AfrEd] AR AT Ay
< AFrEq] 7S o]83te] 3D RuUHE =9
gk IS RS 9lvk

T —

72| 8. Service compatible 3AFS TdE A7 = AP

3

service compatible®] 74-$- 3DZ o] Er}53t
71& A7} 3RS frA] Btelof gk 19 9=
o]& A¥slr] ¢l MicrosoftAke] window media
player” & 53 A3k Aujolr).

ANAel] A5 -2 17 90llA] service compatible
PMT packete] Z3H5 AF~E8S AM3IgIc] 27)
2] ogito] #3hEl AHF~ERIO]AW window media
playerol| A= ‘0x23°9] stream types ¥A| FIlER
ulx] stream type©] ‘0x02’ MPEG-2 <34Hit A A==
S AT 9l o] AYPS 8 & s A
2D whdatke] Hsdbgo] wARES 915 4 ik

12 9. TSE windows media playerol|4] |28+ 3had

1031

www.dbpia.co.kr
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3.3.2 2D-3D Z&A| PMT update 224

71E WEA 2] 739 PMT AEE AXZEe R
o] 8] ¢47] ol 2D2} 3D E2 7o) A
2 Egue] A8 AT o 1E 4 9k ClE
So] % 99} & PMTY F%Z 7FA& service
compatible W5 Fol| & 103} 722 2D HlRo] £
s 2 A pMT/} A 2D vk 2
update”} =|A] 2427 service compatible®] PMTE
AT & Ao vlrle 71 ~Ede sk Wk
PMTel|A] stereoscopic_service_type—% E3)] service
compatible®]2= AHBE uigkon 2 gt} whdoll
= Hel s Ak 3 Zlolck ey AE
2~Efoll= gt o] At EAlEHA FHraE t3r
oF A2 e] Fatell EAZE A71A F Zlelch 19
10-> PMT update”} A 23F AJH el o] Fo] X]#| ¢to}
A7} ARk shdo|c)

~E7 7AL 2DelA 3DE FEE gl o) PMTH
B 2DE 71EskaL olo] Alwle it At lol
3DE A =HrEE £71El WE st ekl
2 2AbES o = olvk webx ~EFe] 2D
oA 3DZ WgkE] 7} 3DellA 2D 2 Mgk w) A3}
g+ PMT update”} Za3}c}

T2! 10. 2D-3D &84 AEE PMT Aol 93k 22Hs o

3.3.3 7 g&k AERI9| upsamplingAl 2X[E

2 =rolA upsampling_factor= §7} A ~E
Hol ko] gk ARE Alwshke dgE AR
ok Zefu o] BEo} 7]FE A Fashe sd=r}
AT 7ol slvk 2 112 Fashe ke
A+ =2} upsampling_factor”} 2L x|& 7-9-2] A A)
2 spdo|ch

H7} edAke] vertical_upsampling_factor”} ‘0101’
2 7E ke i E 71 94 ue] 122
=gl ot gl Feshd Auel g spie] Ao
A 5=|9dvk wEbA horizontal/vertical_upsampling_
factorel] jate] i8] =7} 9lrt.
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a2l 11, F33pd <Ak slikee} upsampling_ factor”}
x|l ofgh 22Hg o

v. Zd B

Ae7HA] “oHE|l e~z viv] e gk 2 AE 29
7€ A6l gk 7% Mk Avislkar, A test-
bedE %3l frame compatible®} service compatible 3
2 A HE A4S o] 83 WeAu| =g 7t
35 ASsslt

B =l AEg “HEeamd Bjr]e g4t
2 AE 9l 7)) FoU%5S 2D Wl
AsFH R 7|E AF~ER T AJAYo] 73k
window media playerS %3l 7E3tsiv) w3k A=
IS T8l 7 2 A S RS =53
ol F=He] weEgle g 2D-3D E3HA
PMT?®| update”} A &3H A|5el o]Fo] 27| ofow
3DellA] 2DE AFFd ] e dell -2 shle] o=
Aol whARh S Bkl R
upsampling_factor7} 25 7|5 739 57} Akl
WA= =Ae] Slek

Aol gt FAIF A gt et Haizichd B

o}-}

Helrk % PG8061 M= 71E AdS o] 83z &
TES 22 3D AL A B B s 3
TFAe e RS AFslar gle], thsl 3HelA
2pHshEl s o] 3DTV AR|AE Algshs sKE &
< 3D W qfAe] E AR 7|k

&7

A &

Ao

(1]  http://reviews.cnet.com/televisions/?tag=hdr;sna
v, CES 2010 &3|°]%]2] TVs part

(2) 3DTV W& %1% AlE]-3DTV AE w3

(3] 3DTV W< 218 AlEl3D 4k 53 7l ==

(4] 3DTV w5 913 2dEem9] v|r] e 4

o> pd, oot
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2 AF 29 7% - TTA

(5] ISO/IEC 13818-1 ITU-T  Rec.H.222.0:
“Information technology - Generic coding of
moving pictures and associated audio
information: system” third edition

(6) ISO/IEC 138182 ITU-T  Rec.H.262.0:
“Information technology - Generic coding of
moving pictures and associated audio
information: Video”

(7] http://www.ffmpeg.org/, ffmpeg 23] -&o]#]

(8] ISO/IEC 14496-10 ITU-T Rec.H.264.0:
“Information technology - Coding of audio-
visual objects - Part 10: Advanced Video Coding”

(9] http://windows.microsoft.com/ko-KR/windows/
products/windows-media, windows media
player ¥ 34 Z5l|o]#]

Z 8 & (Jeonho Kang) =34
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MPEG-2/4 systems
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