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Seamless 2D-3D Switching Transmission System
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ABSTRACT

The dual-stream based stereoscopic 3D broadcasting standard was developed in 2011. EBS broadcasted 3DTV
experimental service according to this standard in April 2012. Dual-stream based 3DTV broadcasting is
service-compatible and backward-compatible, so viewers who have legacy 2D HDTV can watch the broadcasting
content as 2D. And 3DTV viewers can select watching 2D or 3D. Since 3D content production is not usual yet
for terrestrial broadcasters, only some particular programs in specific periods will be broadcasted as 3D at the
initiatory stage. For it, stable viewing condition is strongly required for both 2D viewers and 3D viewers. This
paper suggests broadcasting transmission system structure and effective switching scheme for stable 2D and 3D

viewing conditions in the case of dual-stream based terrestrial 3DTV broadcasting.
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Fig. 1. Realization Concept of Stereoscopic Video

a8 1elA B 5 gl nie} o] FAle] 2u<]
FHlElE o] 83le] Hed& & F 55 IS o4
slo] /9 iroll 7t Fhvletoll] Zedwl gAke Hot
4 A 9ekg Al =3lsle] 2709 ~EF
o2 Aujzsial 7120 DTV AAAR= et 94
o2 2D Au|aE olg3lal H/g ks FAlel
FAIBR= 3DTV 5 AAAR= 3DTV Av|x~ A9
slo] o] g3HA It}

olzigt 3RS 3l §}7
Service-compatible 3DTV LSl 9]°ﬂ Els
A HHRE A 2w S FE3le] AF-elsdn)

Z4gE 3DTV Aukes 918 deshe 7|E
HDTV ¢} & MPEG-2 Al 741%) uj=
Ao 712 A A A4 3DTV W 54
Al AgEES vt AAEedch 28 2= W &£
—roﬂ/ﬂ uﬂ7]6]— sﬂx]] X]/‘]'J—]— HLﬁ\_oﬂ/H 3DTV HH]/\
Z A3 o] Transport Stream!"e] A& 4
AL = A Ald eSS Holerl Al 7]
£ HDTV Au]zefr] ARSsl= 7155994V,
MPEG-2) 3} Stereoscopic 3D Ar|=E I3k
7F3AHV2, H.264)°] A3 A]AAR= Virtual
Channel 1-& A=shd 7]E94H(V1), 2X]2(A),
dlo]e](D)E A1A3skaL Virtual Channel 25 A
dEh 7)EedAH VD), #7RdAR(V2), e e(A),
dleJel(D)E HofErt ol 7|3 (VD)2 F
s ATl HoHIAH(V2) oAM= § ks A
£33 walo g 1A A ARE F3EA =)

o5 59, AR} DTVl 10-18 A=shd
z JAte R 2D HDTVE A|Asla 10-25 Al

_,d
rﬁ
32,

o
i3

1011



Color Name Avg Min Max Color  Name  Avg Min Max
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Fig. 2. Virtual Channel Signaling
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Fig. 3. Analysis screen in switching ASI
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(Program Association Table : PMT ¥#& PID
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PSIP 1
|ETFO|TSH EITO |TSH STT |TSHT\/CT‘TSHMGT ‘TSHFMT ‘TS” PAT |TS|
Version_ Version_ Version_ Version_ Version_ Version_ Version_
number'0  number:0 number0  number'0  number'0 number'0  number’0
PSIP 2
|ETFG|TSH EITO |TSH STT |TSHT\/CT‘TSHMGT ‘TSHPMT ‘TS” PAT |TS|
Version_ Version_ Version_  Version_  Version_ Version_ Version_
number:0 number:0 number:0  number:0  number:0 number:0 number:0

a2l 10. 2709 PSIP H|o]E2] version_number Fro] Z&
252 ol

Fig. 10. Example of the same version_number about PSIP
Table

2}x] 170¢] PSIP A]2dlol|4] version_ number %%
< FE|3le] Au]s WS dedFoiof ghct o] A
AR5 fJ3te] A An|x sike] 7sslesE
PSIP A|2=gle] 7ik= g},

{} TVCT

54} table_header

------ @ table_id=200 {28 TVCT)
------ @ section_syntax_indicator=1

section_length =100 [0x64]
transpor_stream_id = 4113

warsion_number= 6 [Dxﬁ]‘

------ @ current_next_indicatar=1

------ @ section_number = 0 [0x0]

------ @ last_section_number =0 [0x0]
------ @ protocol_version = 0 [0x0)]

------ @ num_channels_in_section =1 [0x1]
=I-{} channels

=-{} short_name = EBS-HD

------ @ short_name= EBS-HD

------ @ major_channel_numhber= 10 [Ox4]
minor_channel_numhber=1 [0x1]

modulation_mode = 4 (ATSC (8 VEE))

carrier_frequency = 0 [0x0]

channel_TSIC= 4113 [0x1011]

program_number =1 [0x1]

ETM_location = 1 (ETM located inthe PTC carrving this PSIP)
access_controlled =0

hidden=10

hide_guide =0

service_type = 2 (ATSC_digital_television)
source_id=1 [0x1]

------ @ descriptors_length = 55 [0x37]
+-{} descriptors

------ @ additional_descriptors_lenagth = 0 [0x0]
------ {} descriptors
------ @ CRC_32=0x79B03ADY

a2l 11. 2D AH]~ A] TVCT Table
Fig. 11. TVCT Table of 2D Service

I3 113 28 125 341 Av|2 33 ule-s e
slo] 7Nt PSIPS ARS3Ee] AlHHRES AlASHaL
o] wje] ~EZS  Tektronixe #47]9l TS
Compliance Analyser® &<l Zlolc} 13 11
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@ TVCT

=-{} table_header
@ table_jd = 200 (0xC8 TWCT)
section_syntax_indicator= 1

L ]
?
-

@ secltion_length = 208 [0xD0]
- @ transport_stream_id= 4113
L ]
?
-
-

version_numhber= 7 [0x7¥]
current_next_indicator=1
section_number= 0 [0x0]

- @ last_section_number= 0 [0x0]
------ @ pratocal_version = 0 [0x0]

------ @ num_channels_in_section = 2 [0x2]
= @ channels

Z-{} short_narme = EBS—HD?
------ @ shori_name = EBS-H
major_channel_number =10 [0xA]
minor_channel_numhber=1 [0x1]
modulation_mode = 4 (ATSC (8 WSE))
------ @ carrier_frequency = 0 [0x0]
------ @ channel_TESID= 4113 [0x1011]
pragram_number=1 [0x1]
------ @ ETM_lacation=1 (ETM located in the PTC carrving this PSIF)

------ @ access_controlled =0
------ @ hidden=0

hide_guide=10

------ & service_type = 2 (ATSC_digital_television)
------ o source_id =1 [0x1]

------ @ descriptors_lenath = 55 [0x37]
+-{} descriptars

= @ shaort_name = EBS-3D

------ @ shori_name = EBS-3D

major_channel_number= 10 [0xA]

------ @ minor_channel_numhber= 2 [0x2]

------ @ madulation_made = 4 (ATSC (8 VSED

cartier_frequency = 0 [0x0]

channel_TSI0= 4113 [x1011]

pragram_number= 2 [0x2]

------ @ ETM_lacation=1 (ETM located in the PTC carrving this PSIF)
------ @ access_controlled=10

hidden =1

hide_guide =1

------ & service_type = 2 (ATSC_digital_television)
- @ source_id = 2 [0x2)]

------ @ descriptors_lenoth = 76 [0x4Z]
+- @ descriptors

------ @ additiohal_descriptors_length = 0 [0x0]
------ {} descriptors
------ @ CRC_32=0xE4996462

2l 12. 3D A¥]~ A] TVCT Table
Fig. 12. TVCT Table of 3D Service
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Fig. 13. Screen of TV in switching from 2D to 3D
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Fig. 14. Analysis screen in switching from 2D to 3D
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