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I FCC Requirments

= (12) Video programming provider. Any video programming distributor
and any other entity that provides video programming that is intended
for distribution to residential households including, but not limited to
broadcast or nonbroadcast television network and the owners of such
programming.

= (b) Requirements for closed captioning of video programming—(1)
Requirements for new English language programming. Video
programming distributors must provide closed captioning for
nonexempt video programming that is being distributed and exhibited
on each channel during each calendar quarter in accordance with the
following requirements:

= (iv) As of January 1, 2006, and thereafter, 100% of the programming
distributor's new nonexempt video programming must be provided
with captions.
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FCC Requirements

4

(c) Obligation to pass through captions of already captioned programs; obligation to maintain
equipment and monitor for captions. (1) All video programming distributors shall deliver all
programming received from the video programming owner or other origination source containing
closed captioning to receiving television households with the original closed captioning data intact in
a format that can be recovered and displayed by decoders meeting the standards of this part unless
such programming is recaptioned or the captions are reformatted by the programming distributor.

(2) Video programming distributors shall take any steps needed to monitor and maintain their
equipment and signal transmissions associated with the transmission and distribution of closed
captioning to ensure that the captioning included with video programming reaches the consumer
intact. In any enforcement proceeding involving equipment failure, the Commission will require video
programming distributors to demonstrate that they have monitored their equipment and signal
transmissions, have performed technical equipment checks, and have promptly undertaken repairs
as needed to ensure that equipment is operational and in good working order.

(3) Each video programming distributor shall maintain records of the video programming distributor's
monitoring and maintenance activities, which shall include, without limitation, information about the
video programming distributor's monitoring and maintenance of equipment and signal transmissions
to ensure the pass through and delivery of closed captioning to viewers, and technical equipment
checks and other activities to ensure that captioning equipment and other related equipment are
maintained in good working order. Each video programming distributor shall maintain such records
for a minimum of two years and shall submit such records to the Commission upon request.
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FCC Requirements

= (2) The video programmer will make reasonable efforts to employ live display captioning instead of
real-time captioning for prerecorded programs if the complete program can be delivered to the
caption service provider in sufficient time prior to airing.

= (i) Monitoring and Remedial Best Practices. Video programmers adopting Best Practices will take
the following actions aimed at improving prompt identification and remediation of captioning errors
when they occur.

= (A) Pre-air monitoring of offline captions. As part of the overall pre-air quality control process for
television programs, conduct periodic checks of offline captions on prerecorded programs to
determine the presence of captions.

= (B) Real-time monitoring of captions. Monitor television program streams at point of origination (e.qg.,
monitors located at the network master control point or electronic monitoring) to determine presence
of captions.

= (D) Recording of captioning issues. Maintain a log of reported captioning issues, including date, time
of day, program title, and description of the issue. Beginning one year after the effective date of the
captioning quality standards, such log should reflect reported captioning issues from the prior year.

= (B) The intended message of the spoken dialogue is conveyed in the associated captions in a clear
and comprehensive manner.

= Electronic Code of Federal Regulations

= http://www.ecfr.gov/cgi-bin/text-
1dx?SID=72eb5a624e8dc043293819a5663dff41&node=47:4.0.1.1.6.1.1.1&rgn=div8=47
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I Places to monitor

= Original content production — SDI

= Completed files transferred in - MPEG & SDI
* Files ready for transmission — MPEG & SDI

* Programing leaving the broadcaster or MSO

v'8VSB, QAM-B, IPTV
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SMPTE Standards

= SMPTE 291M - Ancillary Data Packet and Space Formatting
— Defines format of ANC Data Packet
— Defines location and spacing of ANC Data

= SMPTE RP291 - Assigned Ancillary Identification Codes
— Defines DID and SDID for various ANC Data Packets
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Ancillary Data Space

Total
Number
of Lines

Per Frame

9 8/1/2014

F = 0 for Progressive System

F = 0 for Field One Interlaced l
F =1 for Field Two Interlaced

Active
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I How big are the VANC and HANC spaces?
Consider HD-SDI formats, all at 1.485 Gb/s bit rate:

Bits/word 10 10 10 10 10
x Words/sample 2 2 2 2 2
x Samples/line 2200 2640 2750 1650 1980
X Lines/frame 1125 1125 1125 750 750
X Frames/sec 30 25 24 60 50
= Bits/sec 1.485x10° | 1.485x10° | 1.485x10° | 1.485x10° | 1.485x10°

VANC size is fixed for each format (4% of total lines)

— 1125-line systems have 1080 lines of active video plus 45 lines of

VANC

— 750-line systems have 720 lines of active video plus 30 lines of

VANC

HANC size depends on frame rate per format
— 536 words @ 1080i59.94 (~12% of line)
— 1376 words @ 720p50 (~35% of line)

— etc.

Advanced Ancillary Data Analysis and Closed Captions

'Ihktmn/ixﬂ




Ancillary Data Format

Type 2

SDID

DID

@)
A

(000h)
(3FFh)
(3FFh)

DBN

User Data
Words
(max 255)

CS

ADF

Type 1

= ADF — Ancillary Data Flag  000,,3FF,,3FF,

= DID - Data Identification Word

= DBN - Data Block Number - for Type |

= SDID — Secondary Data Identification - for Type 2

= DC - Data Count

= User Data Words up to a maximum of 255 words

= CS — Checksum
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Ancillary header flag with examples

1640

L532 (1095 @151935 PressSEL to toggle

1OE0§ 59,94 . ID; WFMZ7AL12Z0

5D1 Input A

Ref: Internal

Tekironix Embd: FFFF FFPF FFFF FFPFF
=
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Ancillary Data Format - Datal.ist A

Word Select: CrY1 CRC

Samp# YO Ch Cr Y1
1896 040 200 200 040

1898 040 200 200 040
1900 040 200 200 040
1902 040 200 200 040
1904 040 200 200 040
1906 040 200 200 040
1908 040 200 200 040
1910 040 200 200 040
1912 040 200 200 040
1914 040 200 200 040
1916 040 200 200 040
19138 040 200 200 040
1920 3FF 3FF 000 000
1922 000 000 2D 2D38
1924 228 228 200 200
1926 180 1FCHENFFTIENNG
1928 000 200 200  3FF
1930 3FF 200 200 241
1932 101 200 200 104
1934 185 200 200 20A
1936 200 200 200 101
1938 26 200 200 040
1940 040 200 200 040
1942 040 200 200 040
1944 040 200 200 040
1946 040 200 200 040
19438 040 200 200 040
1950 040 200 200 040
1952 040 200 200 040
1954 040 200 200 040

Samp# YO Cb  Cr Yl
1896 020 020
1898 040 040

| 1900 040 040
1902 040 040
1904 040 040
1906 040 040
1908 040 040
1910 040 040
1912 040 040
1914 040 040
1916 040 040
1918 040 040
1920 3FF 000
1922 000 2 2D8
1924 228 200
1926 10 1IFAIETEEYT
1928 000 200 200 3FF
1930 SFF 200 200 241
1932 101 200 200 104
1934 185 200 200 204
1936 200 200 200 101
1938 2D6 200 200 040
1940 040 200 200 040
1942 040 200 200 040
1944 040 200 200 040
1946 040 200 200 040
1948 040 200 200 040
1950 040 200 200 040
1952 040 200 200 040
1954 040 200 200 040

1928 1932

151927 Press SEL to toggle

ID: WFM7120
Embd: ——— ——— ——— ————

Tektmn/ix
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SMPTE RP 291 Examples

= Defines a variety of standard DID and SDID used in Standards Today

Standard Description DBN / SDID DC
SMPTE 291M Undefined Data 00, (200,) xxx /00, (200,)
SMPTE 291M 8 Bit Application 04, (104,) 10, (110,) XXX
SMPTE 291M Packet Marked for 80, (180,) xxx /00, (200,) XXX
Deletion
SMPTE 291M Start packet 88 (288,) xxx /00, (200,)
SMPTE 291M End Packet 84, (284,) 00, (200,) 00, (200,)
SMPTE 291M User Defined C0, (2C0}) XXX XXX
SMPTE 291M Metadata Packet FO, (2F0,) XXX XXX
SMPTE 291M LTC Timecode F5,, (2F5,) 00, (200,) 08, (108,)
SMPTE 352M Payload 41, (141,) 01, (101,) 04, (x04,)
Identification
RP188 VANC Timecode (ATC) 60, (260,) 60, (260,) 10, (110,)
RP196 HANC Timecode (LTC) 64,(164,) 64, (164,) 8, (108,)
RP196 HANC Timecode (VITC) 64, (164,) 7F, (17F,) 9, (209,)
RP165 EDH (Error F4, (1F4,) 00, (200,) 10, (110,)
Detection
Handling)

Advanced Ancillary Data Analysis and Closed Captions
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Ancillary Data Inspector

DID/SDID Presence @ Status Location

5299M Ctrl Grp 1
5299M Aud Grp 1

Present
Present

Present

Type WatchList Type WatchList Type
§200M Ctrl

8272M Ext

WatchList Type ‘WatchList
ARIE B.27 CC 5200M Aundio

5353M MPEG(V)

5272M Ctrl
5272M Audic

5353M MPEG(H)}
$348M HD-SDTI 8427 Link Enc 8352M VPID 82016-3 AFD-Bar
RP2010 SCTE 104 §2031 SCTE VEI

5346M RP214 KL¥(¥)
RP215 Film Xfer

ITU-R ET.1685
RP214 KLV(H)

RDD8 OP47 5DP

RP223 UMID

ARIE B.37 Moh ARIB B.37 Ana ARIB B.37 SD

ARIE TRE.23(2) ARIE TRE.23(1) ARIE B.35
812M-2 ATC §334-1 CDF{708) 8334-1 EIAGO8 8334-1 Teletxt
§334/RP207 §334-1 Future

SELECT ALL

$334/RFP208
CLEAR ALL

RP196 LTC
RESET TO DEFAULT

User Types

10;
SDI Input
Internal

ID: WFM7120
Embd: PPPP —
Anc TC: 07:19;

Tekiron
2
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ANC Data Inspector

Field 1/Line 9
Field 1/ Line 62

= Waitch List

- Easily identifies all ANC
Data present within the
signal

= Provides Error Checking
Press MAG

Type WatchList
RP165 EDH
5305M SD-SDTI u
$2016-3 PanScan
RDDS OP47 Mult
52020-1 Ad Meta
ARIE B37 HD L
ARIE B39
8324 SDE

Displays ANC data
packet information

= Supports All ANC Data
types

RP196 VITC

Tektron/ix“



Ancillary Data Inspector - Capture

ANCG Data Inspector
Name DID/SDID Presence @ Status ANC Data Packets for E7/—

o - |
ARIB B.27 CC CF/— Missing StrmY /F2 /L562 /S1928

$299M Ctrl Grp 4
S$299M Ctrl Grp 3
S5299M Ctrl Grp 2
S$299M Ctrl Grp 1
S299M Aud Grp 4
5299M Aud Grp 3
$299M Aud Grp 2
S$299M Aud Grp 1
§272M Ctrl Grp 4
$272M Ctrl Grp 3

16 8/1/2014

Yiew Mode: All

Format: SMPTE 299M Audio Group 1
DID: e7 (2e7)
DBN: 0 (2cc)

Exp/Act Chksum:

Type: 1
DC: 24 (218)
2ec/2ec

000 | 140 205 290 1bc 29¢ 180
016 | 200 200 108 242 25¢ 271

Missing
Missing
Present
Present
Missing
Missing
Present
Present
Missing

Missing

Error:

200 107 29c 180 200 200 200 200 200 200
138 102

Advanced Ancillary Data Analysis and Closed Captions

Line: 1

Stream: Y

StrmY /F2 /L562 /51959
StrmY /F1/L1 /51928
StrmY /F1 /L2 /51928
StrmY /F1/L3 /51928
StrmVY /F1 /L3 /51959
StrmY /F1 /L4 /51928
StrmY /F1/L5 /51928
StrmY /F1 /L5 /51959
StrmY /F1/L6 /51928
StrmVY JF1 /L7 /51928

Presence: Present
Sample: 1928

CaptureVu

« Captures 1 Frame of
Data

Allows review of each ANC
Data Packet for all present
ANC Data

Tektron/ix“
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Closed Caption Standards

= Closed Caption is defined by the following standards
— CEA 608 for standard definition analog NTSC
— CEA 708 for Digital Television (DTV)
— SMPTE 334-1
— Vertical Ancillary Data Mapping of Caption Data and Other
Related Data
— SMPTE 334-2

— Caption Distribution Packet (CDP) Definition
— SMPTE EG 43

— System Implementation of CEA 708 and CEA 608 Closed
Captioning

= Standard available from www.ce.org and www.smpte.orq
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Analog NTSC Closed Caption

= CEA 608 defines analog Closed
Captioning

= Data added to Line 21 of Field 1
and Field 2 kl'u
mm

= Signal contains clock and two
data bytes

@IL21
ID: WIMFI20
Tekironix

= Data rate of 120 Bytes per
second or 960 bits per second

Anxiliary Data Status

C]: ‘\1508 W e 5334 Raw vices: CC X XDs: Not detected

= CEA 608 can carry services
CC1-4 and TXT 1-4

= In SD-SDI analog signal can be
digitized as part of the active
video or carried as ANC Data
Packet.

Broadcast Flag: ™ot defected

1D: WEM?! 1'\0

Tekironix
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Digital Television Closed Caption

= CEA 708 defines Digital Television Closed Captions
=  Supports backward compatibility with CEA 608

‘ { NTSC Caption CEA 608 |
| DTvcC = |
Transport § | Caption Servicel |

| Channel § PTVECCaption EREANEIE caption Servicen |
Bitstream

= Maximum data rate of 9600bps

DTVCC Service Directory
DTVCC Service Directory

MPEG
Control
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Closed Caption ANC Data

ANC Data Inspector

Name DID/SDID Presence Status Location

— . T
S272M Ctrl Grp 1 EF/- Field 2/ Line 12

CEA 608 ANC Data ST Cetdz e
— DID 161h (0x61h)
— SDID 102h (0x02h)

— Active line portion of VANC
at |eaSt 2 |IneS after SWItChIng pOIﬂt View Mode: Watch List Time Elapsed Since Last Reset: 0 d, 00:08:57

Format: SMPTE 334M / CEAG08 Presence:
DID: 81 (161) Type 2 Field: 2 Line: 12 Sample: -
SDID: 2 (102) DC: 3 (203) Link: - Stream: Y

ExpiAct Chksum: 275/275 Error:

= Relatively Simple contains a Linejguass
and the 2 bytes of data per field —

= CEA 708 ANC Data T —

ID: WFM7120

$299M Ctrl Grp 2 E2i~ Field2/Line 8 B
— DID 161h (OX61h) stsMCt:I G::1 F::IdZIL;::B
5299M Aud Grp 2 Field 2/Line 73
_ SD'D 101h (0X01h) $299M Aud Grp 1 Field 2/ Line 73
$334-1 CDP(708) Field1/Line 9
H M H 853341 C resen - - !
- ACtlve II n e po rtl O n Of VAN C — View Mode: W’m:hLIat : Time Elapsed Since Last Reset: 1d,01:07:34
at least 2 lines after switching point o oo ez R 1 Uneo  Sampers
. . SDID: 1 (101) DC: 73 (149) Link: - Stream: Y
LI ne 9 Of Fleld 1 or 2 . Exp/Act Chksum: 2ab/2ab Error:
00| 296 269 149 14f 2dd 26 180
016 | 200 200 2fa 200 200 200 200
. M It. I t f d t b 032 | 200 2fa 200 200 200 200 2fa
ultipie types ot data can be Al mmm -

080 |

present within data stream ot

Teklron/ix
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Closed Caption Data Stream

= SMPTE 334 CDP 708 stream can contain the following data types

C D P H ead er Name DID/SDID Presence Status Location e
— (required) 0x9669 (296h, 269h) |[ESEEIEE E2- Fild/Lines
B 5299M Ctrl Grp 1 - Field2/Line 8
— Timecode $299M Aud Grp 2 = Field 2/ Line 73

5299M Aud Grp 1 - Field 2/ Line 73

— (optional) 0x71 (271h) 53341 CDP(708) Field 1/Line3
— CDP CC Service Information S—

View Mode: Watch List Time Elapsed Since Last Reset: 1 d, 01:07:34

1 Format: SMPTE 334M CDP (708B) Presence:
- (Optlonal) OX73 (173h) DID: 61 (161) Type: 2 Field: 1 Line: 9 Sample: -
~ CDP Footer Section o s S
— (required) 0X74 (274h) 000 | 206 269 149 14f 2dd 272 14 2fc 180
. 016 | 200 200 2fa 200 200 200 2fa 200 200
— CDP CC Data Section 032 | 200 2fa 200 200 200 2fa 200 200 2fa
. 048 | 2fa 200 200 2fa 2fa 200 200 2fa 200
- (Opt|0nal) OX72 (272h) 064 | 200 200 2fa 200 20c 2dd 2ed

080 |

— Closed Caption data types 0% |
— CEA 608 field 1 OxFC (2FCh) -

— CEA 608 field 2 0xFD (1FDh)
— CEA 708 DTVCC Packet Data OxFE (1FEh) CC 1 Vvalid

— CEA 708 DTVCC Packet Start OxFF (2FFh) CC 1 Valid

— CEA 708 DTVCC Packet Data OxFA (2FAh) Invalid 0
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Closed Caption Problems

= Picture Display not decoding Closed Captions
— Verify that CC is enabled and the correct service is selected

Picture Frame
CEABDS CC Services
CEAT708 CC Services
TixtE Page
Safe Area Action 1
velfe Area Title 1

> Area Action 2
Safe Area Title 2
Black /Frozen Grat ; CEAGDS
AFD Graticules On : '

Picture Center Grat ] WST

i Ik WEM7120

a0 : nput B Tekironix \urft' Input: Analog B
Ref: Internal 7 LTC

24 Advanced Ancillary Data Analysis and Closed Captions
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Closed Caption Problems

= Picture Display not decoding Closed Captions

— Verify that CC is enabled and the correct service is selected
— Check Aux Data Status for presence of Closed Captions

— Verify that there is not more than one caption being inserted
— Verify the order of the Caption inserter in the food chain

= Does the frame rate of closed caption match video frame rate

— Mismatches in frame rate can cause encoder problems

= May need to delve into the ANC data packet or MPEG

Fra “ 1y &

Anc Data:

CEAGOS:
CEAZ708:
Teletext: None
CDPF:

¥-Chip Rating:
TSID: Ahsent

25 Advanced Ancillary Data Analysis and Closed Captions

SMPTE 2016 AFD:
Desc:
Bar 1:
EBar 2:

Auxiliary Data Status

Services: XDS:
Services: RP207:
Frm Rate: Data Count 603: 708:

CGM5-A: Missing Broadcast Flag:  Missing

'Ihktmn/ixﬂ



Closed Caption Problems

= Picture Display not decoding Closed Captions
— Check Aux Data Status for presence of Closed Captions

Auxiliary Data Status

Anc Data:

CEAGOS: Services: - XDS: -
CEA708: 53 Services: RP207:

T

CDF: : 1t Frm Rate: Data Count 603: 708:

¥-Chip Rating:

TSID: Absent CGMS-A: Missing Broadcast Flag: Missing

SMPTE 2016 AFD:
Desc:
Bar 1:
Bar 2:

= Aux Data Status
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Closed Caption Problems

27

Picture Display not decoding Closed Captions
— Verify that there is not more than one caption being inserted

ANC Data Inspector

Name DID/SDID Presence + Status Location

S5299M Ctrl Grp 2 Field 2 / Line 8
S299M Ctrl Grp 1 Field2/Line 8
S299M Aud Grp 2 Field 2 / Line 73
5299M Aud Grp 1 Field 2 / Line 73
$334-1 CDP(708) Field 1/Line 9
$334-1 CEAGOR C— o - E
! ‘ ; Time Elapsed Since Last Reset: 1 d, 01:07:34
Format: SMPTE 334M CDP (708B) Presence:
DID: 61 (161) Type 2 Line: 9 Sample: -
SDID: 1 (101) DC: 73 (149) Stream: Y
Exp/Act Chksum: 2ab /2ab

000 | 269 149 14f
016 | 200 2fa 200
032 | 200 200
048 | 200

064 | 200
080 |

096 |

112 |

10B0j| 50,94 I WFM7120
SDI Input A
Refl: Intarnal

=  ANC Data Inspector

Advanced Ancillary Data Analysis and Closed Captions
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Closed Caption Problems

= Does the frame rate of closed caption match video frame rate
— Mismatches in frame rate can cause encoder problems
— 720p must be 59.94 and 2
— 1080i must be 29.97 and 4

Aunxiliary Data Status

A Data: s Presend Rate 608 708-Max

CEABOS8: 5334 CDP (ANC) Services; ol X1 XDS:
CEA708: 5334 CDP (ANC) Services: Cl RP207:

216)]:}&“: NO[ -d?liecmd_ . Frm Rate: 29.97 Data Count 608; 2 708 0O 23 . 98 4/6 46/44

150" ot 2 /6 46/44
44

CGMS—A: 1 I Broadcast Flag: MNoi detected 4
TC Flags: Di-1CF: 0 DBB: BG Flags: 0 Unspecified/Unspecified BG Data: 00000000
SMPTEZOIGAIFD: 16:9_1 ode is 111 ‘-:I,:'i'wi- 25 4
I
4 36
2 22
2
—
2

18

18

1080i 59.94 ‘ ID: MODEL_WFMS300
SDI Input A # 3 Audio In: Delby 2/AES A1-2
Ref: Internal Tekt.ron}x Anc LTC: 02:49:24:08 30 fps DF

Aux Data Status

28 Advanced Ancillary Data Analysis and Closed Captions 'Ihku'onixg
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Closed Caption Problems
= May need to delve into the ANC data packet or MPEG

Data
Count

Data Sync =A 708
y Frame _ C]E_)ET;‘Z{;:CC):O
Rate

l 2 Start Header

206 269 haf | 173 2f0 210 [272][114] 2fc 1ad 14 180 180
22d 274 200 200 200 200) 2fa 200 2fa 200
f

Bytes
0x9669

2
2fa 4200 20042fa 200 200 2fa 4200 20042fa 200 2fa 200 200
200 J200 2fa | 200 200 2fa 200 J200 2fa |200 200 200 200 2fa
200 J2fa 200 | 200 1c1 1e0 265 16e | 167 27e 2ff 29

29a T 1.
CEA 708 : CEA 708

DTVCC CC Service pTVCC CC Footer
Header Info Section |pactive Section

CEA 708 CEA 708
CEA 708 DTVCC DTVCC
DTVCC Payload Inactive Payload
Start Payload

29 Advanced Ancillary Data Analysis and Closed Captions 'Ihku.onixﬂ
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Interpreting Closed Caption Data Stream

30

Data Sync 296 269 (0x9669h)
CC Data Section 272 (0x72h)
CEA 608 CC1 2FC (OFCh)
CEA 608 CC2 1FD (OxFDh) e
CEA 708 DTVCC Start Header 2FF (OxFFh)
CEA 708 DTVCC Header 1FE (OxFEh)

CEA 708 DTVCC Inactive 2FA (OxFAh)
Services Information Section 173 (0x73h)
CC Footer Section 274 (0x74h)

Timecode 171 (0x71h)

8/1/2014 Advanced Ancillary Data Analysis and Closed Captions 'Ihku'onixg
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Tools to use for Troubleshooting Closed Caption

= |n-Picture closed
caption decode

= Check V-Chip rating
=  Aux Data Status

=  Shows presence

=  Shows Number of
services

LN O EEIEKE

=  ANC Data Inspector

720p 59.94 Alarms ID: WFM7120

T | meromy | L = Shows presence of
ANC data packets

U
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ANC Data Inspector and Closed Caption Data

= Select one of the tiles
and press MEASURE
button

Name DID/SDID
5299M Ctrl Grp 2 E2/- Field 2/ Line

N
$299M Ctrl Grp 1 E3/- Field 2/ Line u PUSh and HOId
5299M Aud Grp 2 E6/— € Field 2 / Line 73

L TP U, | MEASURE button to
5334-1 CEABOR B1/02 L1 - i " aCceSS men u

Format: SMPTE 334M CDP (708B)

DID: 61 (161) Type 2 Field: 1 Line: 9 ample: - ! = = . .
ExpinctChkaum: 2abian | Emor Ok = Navigate to Display

000 | 296 269 149 14f ¢ 2dd 272 1f4 2fc 180 180 1fd 180

o e o ot L ol Lo i e o e &= Type and select ANC

032 | 200 2fa 200 200 a 200 2fa 200 200 2fa 200 200 2fa

048 | 2fa 200 200 2fa 2fa 200 200 2fa 200 200 2fa 200 a { ) Data Dlsplay

064 | 200 200 2fa 200 20c 2dd 2Zed
080 |
096 |

= Press Full to display
T | ANC Data Display

= Navigate to Closed
Caption data and
press MAG
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What about MPEG TS Captioning?

33

Many manufactures indicate presence

New tools becoming available

MTS4EA V7.1 Elementary Stream Analyzer

For when you need to know what went wrong

And send it to your CC vendor

Nothing beats facts

Advanced Ancillary Data Analysis and Closed Captions
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More Information

Digital Video * Got Digital Video Challenges?
Applications & Technologies e ——

Dbtk High Deeboteon (1)

Compres st Vi MPEG.2

MMM LIAHN D0IN
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