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e DTV & ATSCS iR

e Video Format Basic

e Serial Interface Format Standard
e Audio/Videol| 25 & S2

e Transport Stream Multiplexing

o &= M SO Interface Standard
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[/ |

[ L0

DTV and ATSCS| R

What is DTV ?
e A3 X DTV:
Video 2} AudioZE CIXIE Ao Z
A& X H B Eote Al AE
o ZO|X DTV:
DTVE #st &8 A AlAEES X &

Acquisition, production, distributionE &

St
[
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What is DTV ?

e DTVAIAEIS] i EHf:
— DBS (Direct Broadcasting Satellite) : /I & =
SotUXE &s AblA
— DVB (Digital Video Broadcasting) : &= &
galo] 2| d, X4 2 AHOIZSS S8t UXE
gbds ghAl (OB 2IH0 A = T &)
- —ATSC (Advanced Television System
Committee) : S0l #H2 CIXE &S
gao2 ST XI&gtSEE

— Digital cable TV

=0 dcl

/(DTDN\
Carse > (Cove D (omsieic)

BEINOXNE &8& AMAEOIC
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. Studio Systems / Station Scenerios

201 Fel
o D

s o

DBS/cable
Alatot (DVB-T) DBS=9%14
COFDMBI X QPSKH X
Xanostd Cable (DVB-C) CIXIE Cable
8VSBHI X QAM B X QAMB X
2?4 (DVB-S) Wireless cable
QPSKH X QAM H X

=0 &d
T

DBS/ca@

== SD(RE)

HE fds Sl

o2 o

SD (480line0|3t)

HD(720line 0l &) HDZ &
O|Z HDE 2 X (O1=21 Unity
Motion Al)

== SD

(RE 02

ot 2tol HDW &
0l 2
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Studio Systems / Station Scenerios

=0 dcl

Carse D Cpvs ) (Dbl

512Nt XI MPEG2 Audio MPEG2 Audio
AC-3 &4 (MUSICAM) & 4] (MUSICAM) &
AC-3& 4

ZJ| Dual DTV-NTSC &=

HD/SD
HEs
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ATSC 722 &9

HD/SD
HZE=2

ATSCHZ2 HP2 Hekd

HO2, 202 SEHS B3 HH dré /Q—}
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Revised 1/9/99

||/ [

Video Format Basics

I LUl

Video Format)| =

e Overview of video formats
DTV related scanning formats
— High definition (HD) formats

— Standard Definition (SD) formats
— Formats supported by ATSC

— US Network plan summary

Transporting HD in the studio
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Video FormatJ| =

Analog | Digital

@

g NTSC
*cos or 4Fsc
2, PAL

o

@

g RGB 4:2:2
3 YUV (CCIR601)
= YPbPr YCbCr
=

-

15

Video Format’)| =
Analog’ _’| Digital

@)
g NTSC
"8 or 4Fsc
@, PAL
s
e
g RGB 4:2:2
3 YUV (CCIR601)
B YPbPr YCbCr
=

16
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Video Format)| =
Analog I Di%iFa.L ]

@)

g NTSC

*cos or 4Fsc
2, PAL

-

[¢]

®)

g RGB 4:2:2
2 YUV (CCIR601)
s YPbPr YCbCr
=

17

Video FormatJ| =

~ Analog | Digital
@)
g NTSC
"8 or 4Fsc
2. PAL
[¢]
(@)
g RGB 4:2:2
3 YUV (CCIR601)
@ YPbPr YCbCr

18
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Video FormatJ| =
Analog | Dig_i@, »

@
g NTSC
’8 or 4Fsc
2, PAL
!
®
§ RGB 4:2:2
g YUV (CCIR601)
3 YPbPr YCbCr
=

19

111 I

DTV2 HDTVJ}
ol & &l = Picture?

| Ll

20
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Video Format?)| =
Analog Im‘tjﬂ

O

g NTSC
"8 or 4Fsc

. PAL

o

@]

g RGB DTV format
3 YUV ez
5 YPbPr Component
2 Digital

21

Video FormatJ| =

~ Analog | Digital
Q
8 NTSC
"8 or 4Fsc
2. PAL
&
? New format
8 for 4:2:2
3 Component (CCIR601)
2 Analogue YCbCr
=
= Interface

22
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Video FormatJ| =
Ana}qgf | Digital

@)

g NTSC

“8 or 4Fsc

. PAL

o

@

g HDTV 4:2:2
2 Monitoring (CCIR601)
ot 2 <ok YCbCr
2 ALE

23
Video FormatJ| =
Analog | Digital

@)

% NTSC

2 or 4Fsc

=z, PAL

8 —_—
I8 HD [/ *EN:c95s

g RGB Tape forma I 88t format

3 YUV D6 P

& YPbPr D5-HD*

2 HDCAM*

24
Revised 1/9/99 © 1998 Harris ® / PBS ® DTV Express

246



é] Studio Systems / Station Scenerios

Revised 1/9/99

[

i

MPEG1 ATSCS &%
ol & &l = Picture?

|

25

Analog | Digital
@)
g NTSC
"8 or 4Fsc
@, PAL
o
a
g RGB
s
g YUV MPEG?2
= YPoPr | o o
2 Video & =

SES

26
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Analog | Digital
@)
g NTSC
"8 or 4Fsc
. PAL
&
@
g RGB
= YUV
g ATSC
e YPbPr | xe
= Ha

(MPEG222h
27

E4d HFA 0O =

CIAIE g2 HA

e Production2 £ H 0l 2 X componentZ
oldg =

e DBSO| 2ol 2 X componentC| X| €
M ES AIEE

23754 C=z Nati &S S Al component
MNSE AE (20/= ATSC, 8 2 DVB)

28
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Video FormatJ| =

Analog | Digital
9 T T
=§=—Ne]
_% e AFsc
EPUIEIES
@)
g RGB 4:2:2
3 YUV (CCIR601)
o YPbPr YCbCr
=
—

29

Video FormatJ| =

Analog I Digital
Q
g NTSC
*cos or 4Fsc
“. PAL
o
@) e
g RGB | BTV N
S YUV
= EES
g YPbPr 25
=

30
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DTV Scanning Formats

e ATSC2 22 (Heq JHAXl format=2 ol 2

e [IXIE &L AAE2 formatdt 2 26HA
ME s

e HICI2 format2 CtSO| et CHE
-8 Y 3 O GiaT
— Square¥ Rectangular& i 2| 3t =X
—4:31} 16:92 =&lH|
— Scan format 1l scan rate

31

Measuring the Resolution of
Images
_ E Total Picture Area
o= E 2200H x 1125V
w5 3
o o
©» @
o lon ]
G S,
« >
Total Number of
Horizontal Pixels e.g. 2200
32
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Measuring the Resolution of
Images

Active Picture Area
1920H x 1080V

0801 8- saur|
[BOTLD A 9AOY
Jo IaquinN

<

v

Number of Active
Horizontal Pixels e.g. 1920

33

Horizontal, Vertical Blanking 1t
Active Picture
Vertical Blanking =
3 58 =z
g Active Picture Area o § 5
w 1920H x 1080V G < =3
3 =3 5
Number of Active
Horizontal Pixels e.g. 1920
34
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Horizontal, Vertical Blanking 1t
Active Picture

<
- Vertical Blanking R
3 89
X} Active Picture Area - ;’
Z 1280H x 720V 2 c
S i 7
® ; v @~
720p format2 a9
H blankingOl < > 2
Data Rate & , Total Number of
= | Al . .
2% ] 2ol Horizontal Pixels e.g. 1650
1080i Ct 2 Ct

35

Production & Clean Apertures

AVertical Blanking - A
T 5 &
5 o Q 2
2| Clean Aperture Area o B g
w (CHE B H ) °Sg
5 % 2o
z: £5 9
2 % &

< >

Number of Clean
Horizontal Pixels e.g. 1062

36
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Production & Clean Apertures

Vertical (V) Horizontal (HV)
Lines/Frames Pix / Lines
Format Total Active Clean Total Active Clean
1080 1128 1080 1062 2200 1920 1888
720 750 720 702 1650 1280 1248
480 525 483 479 858 720 707

Clean ApertureJt Production (Active)
Aperture 2Ct 22 ZCI

37

Shorthand For Scanning
Formats

(720p60 16:9

Number of Active Lines

AtE Off :

480 Series (525 total lines)
720 Series (750 total lines)
1080 Series (1125 total lines)

38
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Shorthand For Scanning
Formats

Scanning & &
ANE 0 :

p =1:1 progressive
| = 2:1 interlaced

39

Shorthand For Scanning
Formats

720060)16:9

Image Frame Rate
(number of frames/sec)

e Frame rate= 84t LIAZH 0| rate2 JIEI K=
or =}
s

- Progressive : Display Rate = Frame Rate
- Interlaced : Display Rate = 2 x Frame Rate

40
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Shorthand For Scanning
Formats

720p60)16:9

p24 24 Frames/Sec Progressive
i30 60 Fields/Sec Interlaced (480 & 1080)
p30 30 Frames/Sec Progressive
p60 60 Frames/Sec Progressive

41

Shorthand For Scanning

Formats
720460)16:9
Normal “NTSC Friendly”
24 23.98
30 29.97
60 59.94

e “NTSC friendly” = Normal/1.001
e NTSC friendly” scan rate2 NTSCZ 50|
AHE THILK HEZ A 22
o HE HOIE 26l Normal rateZ EJ|
42
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Shorthand For Scanning
Formats

720p6036:9)

Picture Aspect Ratio
4:3 £=16:9
« SZ S8l %S ABY F2I} AS : Width/Height
4:3=1.33
16:9 =1.78

43

Progressive vs. Interlaced

Interlaced Pro’s Interlaced Con’s
* Raw datall 3J|E * Visual Artifacts : Inter
=2 = ALt line flickerg! A4

. = HHE
TV sets < JH ot « Computer generated

g1 M8 (HMIKl = o
do) NE (H M=) o A2 converterZ 2
e =TUH& HE =0 A
— — = = X}t
z2 xS 2 e Compressedolld| S&
=T == 7 -
e Up-convertold| =&
o OF2t0] 22X AN L Not
good
44
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Image Frame Rates

» Frame Rate = number of frames / sec

o =2 frame&2 A Y0l UotH 2
SHE 2 LIEHHCH

» Higher frame rate= higher data rateE

COLEN dE0 ERetHlEE It

45

Measuring Uncompressed
Image Content

e 3K S E
— Total Data Rate

— Active Video Data Rate (Essential Data
Rate)

— Picture Element (pixel) Rate

46
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Total Data Bit Rate

Total Total Total Sample )
Data  Lines _ Pixels  frame _ words _ OIS Per
Bit = per X per rate per X sample
Rate  frame  line pixel word
e

4:2:22] A 2 pixeld B 20
sample= Xt X
YCbCr, Y, YCbCr, Y, ... ...

3 1 3 1

47
Total Data Bit Rate
Total Total Total Sample )
Data Lines _ Pixels frame __ words bits per
Bit =~ per X per rate per X sample
Rate frame line pixel word
Gll Kl - 1080i30 - 10bit 4:2:2
1125 x 2200 x 30 x 2 x 10 = 1485Mb/s
///‘m_—_—’\/
< 0l 2t01 SDI2] >
BitrateE 23 P
T I
T 48
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Total Data Bit Rate

Active  Active Active Sample )

Data Lines _Pixels _ frame _ words _ DS Per
Bit T per X per X pate X per X sample
Rate frame line pixel word

il Kl : 1080i30 - 10bit 4:2:2
1080 x 1920 x 30 x 2 x 10 = 1244Mb/s

/ ) "
0| gt 0l Essential &t
video bit rate 0 C
- — 49

Video Compression Ratio

Active Video Data Rate Into
Compression Compression Encoder
Ratio =

Compressed Video Bit Rate

Ol Al : 1080i30 - 10bit 4:2:2 J} 18Mbps& &=

1080 x 1920 x 30 x 2 x 10 (1244Mb/s)
18Mbps B

69:1

50
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Studio Systems / Station Scenerios

System Block Diagram

Studio/Master Video Subsystem *ﬁ s3] F&ES
Control Video _i
) Source coding [ & Transport A
& Compression
] %
A4 _Audio Subsystem _l g
Audio o
- ; ! Ch 1
= & mpeston [ ]| | rensport [ Coding
7 o
) . Ancillary Data E =]
— T ———— .
SMPTE& 4! scanning format
274M : 1920pixels x 1080i/p
293M : 720pixels x 483p
296M : 1280pixels x 720p
- ITU 601/125M : 720pixels x 481—5@)// 51
Standard Definition
Scan Format
52
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Standard Definition Scan Format

SDTV
525 line total

Interla‘cV N:)gressive

SMPTE-293

QO
4:3 .
/ 16:9 720x483, 16:9, 1:1p
13.5MHz Sampling

" SMPTE-125 (601) 4:2:2 - 2x270Mbps
720x483, 4:3, 2: 1i 4:2:0 - 1x360Mbps
13.5MHz Sampling SMPTE-267

4:2:2 - 270Mbps
13.5MH:/ \lfMHz

720x483, 16:9, 2:1i 720x483, 16:9, 2:1i
13.5MHz Sampling 18MHz Sampling
4:2:2 - 270Mbps 4:2:2 - 360Mbps

53

SD Format Summary

Vrtical (V) Horzontal (H Frame | Y Sample { Bt Rate (Mops)

Fomal | Tow | Actve | Totd | Acive | Rele |Fo.(MH)| Tt | Actve

5 | 483 | 88 | A0 | 60 35 | o0 | 4N

55 | 483 | 8% | T | X 35 a0 | 70

o5 | | 8 | | N | 85 | a0 | 2

1
i
525 | 483 ! 0 | A | 135 ! !
1
]

B25 1 483 | 144 | %0 | 30 85 | 360 | 20

54
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_
=t

& SMPTE &

Vertical (V) Horzontal (H) Fame | Total Bt | SMPTE Standard
Fomat | Totl | Actwe | Told | Afve | Rale | Rale | Scan | hierace
480p60 | 525 | 483 §58 720 60 540 203 29
80030 | 26 | 483 | 858 | 720 3 20 | TR | 258
180p24 | 525 | 483 1 720 2 ! T80 | 259
48030 | 525 | 483 858 720 3 200 | 125267 | 2990
480130-18] 525 83 | 144 | 90 3 360 267 | 258D
55
N |
High Definition (HD)
Scan Format
| [
56
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1080i Active Line Formats

45
Lines
____ Vertical Blanking
. jn)
Total
o] A9 1S 3840 Active Samples
1125 | 1080 w | 1920Y, 960Cb, 960Cr
Lines | " Lines é,; - >
____________________ 5 SMPTE - 274
< >
4400 Total Samples :
57
720 Active Line Formats
'''''''''''''''' Vertical Blanking
Total E )
Frame g 2560 Active Samples
750 = 1280Y, 640Cb, 640Cr
Lines ; >
___________________ 2| SMPTE - 296
' 3300 Total Samples '
58
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Studio Systems / Station Scenerios

HD Format Summary

Verical ) Horzontal (H Frame | Y Samole | Bt Rate (Mogs)

Fomat | Toi | Actve | Totd | Atve | Rae |Fo (MHJ| Totd | Actve

1080060 | 1125 | 1080 | 2200 | 1920 | 60 | 1485 | 2970 | 2488

1080p24 | 1125 | 1080 | 2750 | 1920 | 24 | 7425 | 1485 | 9%

108030 | 1125 | 1080 | 2200 | 1920 | 30 | 7425 | 1485 | 1244

720060 | 750 | 720 | 1650 | 1280 | 60 | 7426 | 1485 | 1106

72004 | 750 | 720 | 4125 | 1280 | 24 | 7426 | 1485 | 442

59

HD Format Summary

Vertcal () Horzontal (H Frame | Y Sample | Bt Rate (Mops)

Fomat | To | Actve | Totd | Atve | Rae [Fo (MH)| Totd | Active

1080060 | 1126 | 1080 | 2200 | 1920 | 60 | 1485 | 2970 | 2488

1080024 | 1125 | 1080 | 2750 | 1920 | 24 777425 | 1485 | 9%

1
108030 | 1125 | 1080 | 2200 | 190 | 7| 1425 | 1485 | 1244
20060 | 50 [ 720 | oues0 | 1 40 | a5 | 485 | 1106

| T | 0 | as Aow | us || w

T =
1080p602 B M &S
CH =1t = & sampling rate§>
- ANEEX =0

R e 60
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HD Format Summary

Verical (V) Horzontal (H Frame | Y Samgle | Bit Rate (Mops)
Fomat | Totl | Actve | To | Acve | PRate |Fio (M) Totd | Active
108060 | 1125 | 1080 | 2200 | 1920 | 60 | 1485 | 2070 | 2488
1080024 | 1125 | 1080 | 2750 | 1920 | 24 | 7425 | 1485 | 9%
1080130 { 1125 | 1080 ) 2200 | 1920/ 30 | 7425 | 1485 | 1244
720000 | 750 | 70 | 1650 60 | 7425 | 1485 | 1106
720024 | 750 W | 45 A | A | 148 |
—1080p24 2} 20| ‘54[8\
Ty e&E0I2tE S LS
< sampling rate2t X ESE83
\\\\ W_gcl = |. B 61
2ed SMPTE —+ &
Vertcal (V) Horzontal {H) Frame | Total Bt | SMPTE Standard
Fomat | Totd | Actve | Totd | Atve | Rale | Rale | Scan | iferface
1080060 | 1125 | 1080 | 2200 | 1920 | 80 | 2970 | 27M | NA
1080024 | 1125 | 1080 | 2750 | 1920 | 24 | 1485 | 274M | 29
108030 | 1125 | 1080 | 2200 | 1920 | 30 | 1485 [ 2M4M [ 200M
720060 | 750 720 | 1650 | 1280 60 1485 | 296M | 29M
7004 | 750 720 | 4125 | 180 24 1485 | 296M | 29°M
62
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Revised 1/9/99

toﬂ

O

o ®g

-

Vertcal (V) Horizontal (H) Frame | TotalBit | ATSCH | AIBEQ
Totd | Ave | Toldl | Actve | Rale | Raie |E7/01%] 48A
1125 | 1080 | 2200 | 1920 60 2970 No
1125 | 1080 | 2750 | 1920 24 1485 Yes | CBSNBC,PBS
1125 | 1080 | 2200 | 1920 30 1485 Yes | CBS,NBC,PBS
750 720 1650 | 1280 60 1485 Yes ABC,FOX
750 720 4125 | 1280 24 1485 Yes ABC,FOX

63

11—

ATSCJ}t Al &ot=
Scanning Formats

A53 : Table 3

I L

64
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Studio Systems / Station Scenerios

Format Count Image Format Scan Rate
1 1920 x 10180 p24
2 16:9 P30
3 Square Pixel 130
4 1280 x 720 P24 HDTV
5 16:9 P30
Square Pixel -
6 P60
7 704 x 480 P24
8 16 : 9 P30
9 Non Square Pixel 130
10 P60
i 11 704 x 480 P24 SDTV
; 12 4:3 P30
13 Non Square Pixe! 130
14 P60
15 640 x 480 P24
16 4:83 P30
17 Non Square Pixel 130
18 P60
65
Format Coun/ Image Format Scan Rate |NTSC& &
1,19 1920 x 10180 P24 pP23.98
2,20 16:9 P30 P29.97
3,21 Square Pixel 130 129.97 HDTV
4,22 1280 x 720 P24 P23.98
5,23 16:9 P30 P29.97
Square Pixel - -
6, 24 P60 P59.94
7,25 704 x 480 P24 pP23.98
8,26 16:9 P30 P29.97
9, 27 Non Square Pixel 130 129.97
10, 28 P60 P59.94
11,29 704 x 480 P24 pP23.98 SDTV
12, 30 4:3 P30 pP29.97
13, 31 Non Square Pixel 130 29.97
14,32 P60 P59.94
15, 33 640 x 480 P24 P23.98
16, 34 4:3 P30 pP29.97
17,35 Non Square Pixel 130 129.97
18, 36 P60 P59.94
66
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Studio Systems / Station Scenerios

System Block Diagram

Studio/Master 1 Video Subsystem dHlA CHES)| [|RFES
ont N Video
Control L H Source coding & Transport || Al 2 E
& Compression
2 '3
e 3
w ] Audio Subsystem =.
Aldir= S
ks Audio I o Ch
: Source coding =z T ¢ annel
oooo —’l : & Compression = ranspor ﬁ Coding
0000 A > ‘ %’
™~ Ancillary Data o B X7
\\“*xujgl Data
I e
T Bl 2= BICI L Interconnect Format -

259M : 480i, bit serial, 270, 360Mbps (SDTV)
292M : 108030 & 720p60, bit serial, 1.48Gbps (HDTV)

T 294M 480p (4:2:2/4:2:0), bit serial, 540/360Mbps

e e
—_—

/67

SMPTE259M

e H| &= SD 525/625 video + embeded

audioES < &t serial interface 3

* 4Fsc2t 4'2'2( 01) formatE ol AIE

o AJIXIS BHES .
— 259M-A 4fsc 525/60 143Mbps
—259M-B  4fsc 525/60 177Mbps -
~250M-C  4:2:2,27MHz  270Mbps
—259M-D 4:2:2, 36 MHz 360Mbps

68
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Revised 1/9/99

SMPTE292M

H 2= HD video + embeded audioE ¢l &
serial interface 3

Total Rate : 1.458Gbps

Digital grade coaxial cable

— 20§ 201 20l 100m+

— 3GHz patch& I} connector=

2 DTV scan format2 E & 8Lt

— & i 1080i30/p24/p301+ 720p24/30/p60

_ 480p60/i30E LEEOR &

69

SMPTE294M

e H| 2= SD SMPTE-293 480p60 video +
embeded audioE &t serial interface
2

e 2)tXI BIES
— 294M-1 4:2:2 Chroma  2x270Mbps
—294M-2 4:2:0 Chroma  1x360Mbps

e DcHEl HES
—294M-? 4:2:2 Chroma  1x540Mbps
—294M-7? 4:2:2 Chroma  1x1.485GMbps

70
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{11 |

Video / Audio
Compression and Applications

[ 1 O

71
Studio/Master / Video Subsystem dHlA CHE § D) RFAEZ
Yideo .
Control Video
0 _o T Sourcecoding & Transport || AIAE!
& Compression
a — 4
v Al gd,Audio Subsystem E
£} s A“diod e Channel
— . ource codin; 1 n
Doos E & Compressiogn _-# § » Transport Coding
o000 uz .
‘ =
%
Ancillary Data o B X D]
Control Data / :
72
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Why Compress ?

 Digital®! = 2| Li & (content, payload)O|
N 2240|U & 222 X7}

e S ME EEU %N & == MPEG2
£ ArE0tH =t

MPEG2
Compression

H& A or M BHA 73

gs gs)| flet &5 Jl=

EZESHE AEY =
« HIE AEZ O U LHE S MPEG2
nzoz Mg

e (HEZ2 EH T Il encoderdil S22 U=
HOEE X
e Profiledt LevelZ= & &

74
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MPEGZ2 Levels and Profiles

Level
Simple] Main | 4:2:2 SNR | Spatial High
Profile >
lLow
Main MP@ML
High
1440
High MP@HL
v

75

MPEG2 Video Compression Flow Review

Uncompressed Video Stream Input

L

l framel ] frame2 I frame3 I frame4 | frame5 l frame6J
MPEGZ Compresston

II@IEI

Video Elementary Stream Output

uorssardwo) HDFJN

v

76
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Revised 1/9/99

Compression Concatenation Issues

e 0421 &2l encode/decode stepl| Et=2
& = Mok Al2! T

e Concatenation2 I/ & == 2L}
~NegAEsE dESYUE St Z208s 3
g9t0F A CHAl encodedtOd ™ & ol OF &HCE
_ Storage device= HDE X &310| 96101
et =510{ OF SHCt
— 2#2+9| 2t = (Intermediate level compression)
0

O =35 § K22 =8 Jts
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Cascaded Compression

Enc Multiple generation
1 cascaded compression
/
Dec| | vine
1 || A=

78
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Smart Cascading

HT 2 A EPN:
_______ N —_— | yne HH2y Enc) as
Dec H7]

AR 7<

Encoder= Coding
Info Bus £ £

coding decision0fl CH &

FEEZME

Decoder= Coding
decisionOll CHEt B2 E
Info Bus2Z £ 3

.

‘>‘__,4/
79
[] o X
Smart Cascading2 =&
AB A
_______ ec
" aod A Mde | woe
—» 195 Enc] MPEG2
—> o=
» | P >
H|T) 9B
_______ | Dec | A
| InfoBus
JE B £9A T
T \_\
Info BusE A X
otol fIol EE &t
CEINER
\______ o
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Smart Cascadinge =&

AR A
eC
——————— >
HY g A e | mge
P o 5] Enc PEG?2
___. ort=
Wy
------ >
H|T] 9B
_______ | eC R qn
Info
p—2 A A
AE B
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Proposed Soultion :
“Mole” Processing

Video2t &M info busE &g A= S&W
At2} Atlantic projecttil A Xl =

MoleOl 2= X 2 “info bus”Jt videoO|
sH Ul= XS N &ot=EH

Info busE processing, routingotJ| #{ ol
HEO ot =R ER QU

Mole&d 2= Ct= &2 encodert
SESHOZ A=E5I| MM AIRE T
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Mole processing 0O|&
Cascading tt=3t

—
-

Decoder= Z| £ & 2bitE
) videoAEZE N S

i
BA

€C

HY e
293

ot
A7)

L—»

P

cC

8B
+4 BB

Info Bus= X0 2t
X 2l Al videoA E & D}
BN MEE

o
S

At £
\

EncoderS Info Bus&
Check sum errorE 838
Info Bus& AIEE

o
83

Mole Enhanced, Uncompressed
Switching is Alternative to
Bit Stream Splicing

» Switching= uncompressed domain il A
OIF0 & == ULt

~MPEG X2 £&

— 229 framelil A ARE Jts

X 32l Encoder0il Al AtZ8 B2t Al

AE LD I 20 Quality)t =X 2 =

A
UCH

Jp
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Keyet 22 S&8t M2l E flgt
Mole Processing2| AtE

2 A
+AEA

"""" *| Dec

Encoder= Info BusE 0|8
KeySR 29 LIE2t I3 E

StAHI=CH

Info Bus= Rl 2t
X2l Al videoAEE 1}
8N NLEE

85
Studio/Master Video Subsystem dHIA CHS8ol ||RFES
Control Y]oe Video |
H Source coding H—W & Transport || Al A
& Compression
2 3
» M Audio Subsystem g
< Audio o
e — S di H— {1 .| Channel
:(l)c:_)wir):] O &%l;::pcr‘::s;liifn E.E 9| Transport i Coding
. Al
)
. ><
] HXD|
Control Data
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Audio Compression Techniques

» MPEG1 (Layer-Il) Stereo Audio coding
e MPEG2 (ISO) 1 to 5.1ch coding

e Dolby AC-3: 1 to 5.1ch coding
—ATSCOIA ALE
— Dolby DigitalZ2 &ci&

87

2+ 11
/| a1

O At E

[

AC-3 audio MPEG1 / MPEG2 audio

e ATSCHZE e« DVBEZE

e DVD (Region1) & <« DVD I M E&

« DBSHDYS o & 0I=2 DBSAHIA
(e.g. DirecTV, Echostar)

88
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ATSC Coding Modes

Coding Mode | Channel &= Af
(Front/Back)
1/0 C
2/0 LR
3/0 L,C.R —
— am G
3/1 L,CR,S
2/2 L,R,SL,SR
3/2 L,C,R,SL,SR
89
1 O 1 A
Studiolli 2| Audio & &
Studio/Master . Video Subsystem dulA =812 ||RFES
ep Vid
Control ol Source :(?ding T & Transport || Al AE
_ & Compression
E% S g
v Akg Audio Subsystem %
| Sourdio e H—#| 2 Channel
T 1 "
oooo m & “oxcnepcrts;?ogn EZ_ | Transport Coding
0000 [=3
[¢]
_R‘A:jillary Data (E H X |
P ata
—"H| 2= Audio Interconnection
AES-3 : 2ch/PCM stream, Bl & &
3Mbps, Twisted pair £ = Coax
Proposed : 12ch/PCM Stream, HI & &
90

18.43Mbps, coax 2t

—— —
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HI 2= Audio Transport

e AES-3 21l € PCM Stream
— 212 / 1serial stream
— Balanced & = coax wiring
— total data rate= 3Mbps

e 121 E PCM Stream
— MZ& EZE0! Nvision0fl 2/ali Xt
~ 1271 € / 1serial stream
— coax wiring
— total data rate= 18.43Mbps

91
Lightly compress& Dolby E
Studio/Master . Video Subsystem dHiA Ci=8 {RFES
© Vid
Control H Source ce:ding LH & Transport || AlAEY
| & Compression
e - g
w» Ala AudloASl;l?system g.
: Source codi 1| Channel
=5y ) a2 pfreewon o] G
0000 E
4 1=
2
%ﬂhw Data a HEX 2
/
New Dolby E (editable)
Dolby E : 8ch, PCM Stream, &5
3Mbps, twisted pait £ = coax
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What is Dolby E ?

e Videol] ILZA= S Al
o Studio OF St0IA AFE 6| Slolf &F2+0F
Ol Al
. 2JH_I (4:1)2= ME 2 S2H0 8IHE AES
l_:io I.II
. _32 FHoll = AESE AIE

o M2 [HA:

—DTVR 2712 S2t0ll 8712 [ &
-J389 QU2 =l Jt=s

2 JIg Jts
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Dolby E Encoder & Decoder

4AES Audio Audio
pairs Encode [ 2% Decode é ; 4AES
‘ digital patts
Data MetaData |, audio Meta Data
F» Data

Sync T/C Sync T/C

-8 0l A 102 DX & QHMGHA A B DisE

- Seamless switching ot editing )t S
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|/ |

Transport Layer2| /1 &

L [ (|

Control Data

95
Studio/Master Video Subsystem GHIA CHS 31D REXZ
Control Yl Video
1% Source coding [ & Transport Al A El
& Compression
2 %
o Abg Audio Subsystem g
—— € Souléc:(ii(;)ding H % |1,] Channel
cooo : & Compression _T £ ¥ Transport Coding
caoco Qm =
o
g
Ancillary Data 7 H XD
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DTV Foundations

Encoder Decoder

4AES=] Audio Audio
pairs =# Encode [ —»]  Decode 4AES
pairs
Video_}y| VideoEnc |, ;ﬁgi/l;/]i N
Channel
Timing and |, Timing and

* Control —»{ Control

P Video

XN

xnwa(]

Data

v

Data

v

ATSC2| Transport= MPEG2 TSl 21 =6t QUCH
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Packet Multiplexing

[ videol | | Videol | | Videol | [ Video | [ Videor | ——
.
Packet

[ Video2 | [ Videoz | [ Video2 | | Video2 | | video2 | —»
[Audio2 | | Audio2 | —
—

L ——»{ Video1 | Audiot | Video2 [ Audioz | Video2 | Aux1 | Videol |
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Multi-Program Multiplexing

PES Streams (PID)
PMT (32) —¥

2
Video : PCR (33) —» g;(;ag;?;
Audiol : CME (34) ——» M™% =50 i—b

Audio2 : D (35) —»] (Sport)

Data (42) —»]

Program4
(Travel) Mux | CHAHE
SI Table (PID) | TS stream
PAT (0)
CAT (1) >
Program Guide Table (PID)
PSIP (0x1FFB) >

99

Transport Stream?| &

S D= HE MEot=

Transport stream

Program Map Table
2 elementary stream Ol CH St
BEE MY .
Iy

— —
Program Association Table
2 PMTOILIE H2E MY
TN~ 100
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Multiplexed Transport Stream
ol <4

Chs T2 ]8E JE6t=s
Transport stream

/4‘—\

Program Association Table
S PMTHIUE BEEHE

e

e T T
Program Map Table
2 elementary stream Oi CH &t
yBE MY
\‘\
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Compressed Serial
Interface Formats

[ 1 JC

102
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Transporting Compressed
Bit-Streams on Serial Interface

e Goal
—MPEG2 TS packet2 &cdidl interffacezs & &
— Compressed bit stream= ¢/ &t SDIS| THALE
o 2JHXl U &4
— Asynchronous Serial Interface :
DVB-ASI, SMPTE305

— Synchronous Serial Interface :

DVB-SSI, SMPTE310
103
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Asynchronous vs Synchronous

e Asynchronous e Synchronous

— A Z deviceE 0l clockt ~ HZ devices0| YHZE
Lo clockdt lockE

— transport Gl Ol E+t 2 1t — transport GIO|Et2 Dt
payloadO|O}Et 20| C}& payloaddlO|EF=20| 23

— Encoder2t Muxz2t — Encoder@ Muxzt

— Transport rate = 270Mbps — Transport rate & Payload

— Payload rate = 1-220Mbps rate : 40 Mbps

104

© 1998 Harris ® /PBS ® DTV Express
286

10



§ Studio Systems / Station Scenerios

e {

Asynchronous Serial
Interface Standards

I [ L0

105

DVB-ASI

e Asynchronous Serial Interface
e DVB implementation0fl ZEtEH O Z ALS

e 270Mbps0il 4 MPEG2 transport streamO|
Hiz 8

o OF2! compressed payloadJt 270Mbps
S0 HCHH null packets && 8l

106
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SMPTE-305 (SDTI)

» Serial Digital Transport Interface

e MPEG2 TS stream= Asynchronousdt Al
270Mbps2Z & &

o UFFH HICIQ AESS MY B IS
SMPTE-259M SDIEH| & AtE&tCH

e DVB-ASI2 = AlotLE SMPTE259M (SDI)
ol Compliantd}Ch

107

Asynchronous Serial
Interface®| H| W
Transport
Interface Rate Payload
(Mbps)
SMPTE HI&= HICIL
259M-C 270 215Mbps
DVB- MPEG?2 IHi 24
ASI 270 270Mbps
SMPTE MPEG?2 I 2H
305M 270 200Mbps
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1[I/ |

Synchronous Serial
Interface Standards

[ [y

109

SMPTE310M/DVB-SSI

e Synchronous Serial Interface

o U X devicelt EZ X devicell Al
slavedt & Ct

e Transport2 clock rateJt payload 2l
clock rateJt = Ct

e 310M : Transport mux2t 80| AO| 2
HEE FZ2 AE

e DVB-SSI: 0I=0lA= AIEE X HS
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System Block Diagram

Studio/Master Video Subsystem JHIA CHE8)| ||RFES
ontrol Video
Contro Source coding [T & Transport || AIAE
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w A4 Audio Subsystem =
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Ancillary Data :n a X 7|
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Hl &= HILILS A&
= 5 — =
Studio/Master Video Subsystem dH| A CHS 81D RE&Z
Control Video
Source coding [T & Transport || M2 ES
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1 udio
g : Source coding |1 2 T 1, | Channel
anoe : & Compression =) > Iransport Coding
0000 34 =.
=
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I . Ancillary Data e B XD
= rol Data
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T

Hi = HICl 2 Interconnect Format

259M : 480i, bit serial, 270, 360Mbps (SDTV)

292M : 1080i60 & 720p60, bit serial, 1.48Gbps (HDTV)

T 294M: 480p (4:2:2/4:2:0), bit serial, 540/360Mbps 112
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DVB-ASI : 270Mbps, non-259M compliant
SMPTE305M : SDTI, 270/360Mbps,
259M compliant

——
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Asynchronous compressed Interconnect Format N
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Studio/Master Video Subsystem qHiA LS80 ||RFES
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M Source coding & Transport || Al A&l
& Compression
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v Al Audio Subsystem g
PO — €\ Sou?czdci(?ding % | Channel
ODoo - & Compression =3 Transport '-’\;oding
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It B )|
Synchronous compressed
Interconnect Format
DVB-SSI : 19.39Mbps
SMPTE3 10M : 19.39Mbps
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End of Presentation

Thank you for attending
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