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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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YEE gk v 2709 %l PSIP A28l AF
S5k 271¢] PSIP H|o]E9] version_number %t
o] 22 k& 7HAAl H= 735 AEk DTV=E A
3 Ao WS IAEA| Fall AN B2k B o
< 7FsAde] A7IA Hlo), webA shte] PSIP Al
HE ARgste] Ad FAe] wWAE d=
version_numbers sh¥ 224 A&7} ==
version_numbers F&|slo} gt} B3| 3DTVE
73d-%- PSIP Hlo]E-2] version number %] M7=
A] 92 A5, Al TVellr= 2D Wk A HRlo] 24
He AoE X 4 = gt

A=) 10 PSIP=H =
version_number”} 0.2 32 38 7] S5
b CARRE DTV A7l webr= PAT
(Program Association Table : PMT ¥& PID
ARE AF ) == MGT(Master Guide Table:
PSIP # o} Hlo]&2] viAd, Ale]=, PID ARE
AlF) €] version_numberit & 7= vl 4]
28] WS QA 3R] 3 sk A5t HAE 5 9l
t}.

A= 3DTV ARlaE ARls 53
(Service-Compatible) B 22 3DTV v &
71 2DTV AIRAR= 2DE & = 9132 3DTV A1
A= AdEE DTVE wleluyApd A9E 53l 2D2}
3DE AFA R & 4= glrt. o]} 3ho] mo] A
= At A1A & 5 9l7] flslix= DTV A A
H A7} W= ofof g},

oo} 7ro] Ad o] WA == An]|E fl3l 270
o] ®e|¥l PSIP Alz~dlE ARSslar 270¢] PSIP Al
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DTV7} Au|~ W73S Qs & 4= & )}, o
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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&
73541 oA

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

2b4] 1719] PSIP Al2~®lel|A] version number &t
< Fejsle] Muls WS dejFefol gt o A
HAE|~E $J8e] A AMu| Apde] 7sslES
PSIP A|2=gle] 7ik= g},

{} TVCT

54} table_header

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

------ @ section_length =100 [0x64]
------ @ transport_strear_id= 4113

------ @ version_number= 6 [Dxﬁ]‘

current_next_indicator =1
section_number = 0 [0x0]

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

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

=-{} shart_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_length = 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] Nt PSIPS ARS3Ee] AluRES AlASHaL
o] wje] ~EZS  Tektronixd #47]3l T
Compliance Analyser® &<lgt 7ot} 13 1

—
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@ TVCT

=-{} table_header

-~ @ table_id = 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]
chanhel_TSID = 4113 [0x1011]
pragram_number=1 [0x1]
ETh_lacation =1 (ETM lacated 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

------ @ carrer_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

- @ sewice_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

< 2D A¥]x=e] TVCT(Terrestrial Virtual
Channel Table : A3} A= 242e] 7=
ARE Al dHolE=E EBS-HD=k= & 712 7|
be e}, a8|a a3 12+ 3D A¥|~e] TVCT
glo] &2 EBS-HD<} EBS-3Dek= F 7] 7k
35 Z-=t} o]¢} 3ho| Au| A Ao WSk} A7

Z} glo| £ AW 2] version_numberS W7 A ATo]
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ofF sh=dl e B S glke] 2DY
version_number®] gte] 0x6¢]90w Ze] 3DY
0x7Z gdlo|E7} = 718 el 3t

]
ofe} zko] oAl 2D2} 3D FsiAin] = XL%*C"

Aaliads WETelx] & PSIPS ARSEle]
DTVellA vz A A7 A7 = As W] &
0)\1;]_ rEl o]lﬂ x]ﬂJu]—./-:q]H_‘: _5/%1 xéy__q] A
Bk3o] Au]2 Wb} Aaial 2|7kl A 02
S AzEs At H4sisict.

a2l 13. 2Dell4] 3D W= A3 A 2D Rk
Fig. 13. Screen of TV in switching from 2D to 3D

13 14+ Tektronixe] Fel= 2 B 2]
VQS1000L-2 2DellA 3D Hkgo] Az}t wj
E%] 2~ERS A3 spuer) shHe] YA ow
H| =] = ”EHQW a7 149 43P 7k A
el F-Eell4 MPEG-2 vlt]22] Bit Rate’}
A= ﬂ\ goldt &= g)om] w3l Bit Rate W
A= Blockiness®] & W37} ¢34 7]

| 55 Fel & 4 et
o= FE=A| 22wl A FE A=
ASI(Asynchronous Serial Interface)xl%]
AAE F3l 2Dt 3D AR|~E A3 & 45 Als
(MPEG-2 TS)<] whdo] ukalsle] shd 75 &4}
o] uMsIA|et Encoder @ Mux Alo1E 3l
2D2} 3D An|x~e] AgkS zlsfst 49 Alse] o

D}I_‘ r_u _|_, m‘h" ro

p

0
24 12:00 281201

& 14. 2DeA 3D A3t A] ¥4 s
Fig. 14. Analysis screen in switching from 2D to 3D
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e} =4 FA= Encoder, Mux, Encoder
92} Mux Al E 53l -2 Video® Bit
Rate W7, &4 2By 74 W7o 4% &
U= Elsdck ajm Al WA A=
Encoder, Mux, Encoder2} Mux Alei#n]e] 3
7FHe 2 EBSelA] A4l ksl PSIP Al 248 A
7k Wstel] wpe} fir|H R F2 eSS 71
< 39kte] 2D/3D AHRE AulaE AEAow
AAJsld e
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