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VBI Bridging of Closed Caption Data

Configuring Evertz Closed Caption Encoders to Bridge Caption Data Around A DVE Device

BRIEF

In a broadcast facility, it is common for video to pass through a piece of processing hardware that does
not accurately preserve the caption data stored on line 21.  One of the features of Evertz 8084 and
8084AD Closed Caption Encoders is the ability to extract and re-encode closed caption data around
such devices.  The configuration is typically referred to as a “VBI bridge”.  This application note describes
several ways that a VBI bridge for caption data on SDI digital video can be implemented using Evertz
captioning hardware.

BACKGROUND

In NTSC analog video, closed caption data exists as a waveform that resides on video line 21.  This
waveform carries the data that is extracted by closed caption decoders to produce the human-readable
text on the viewer’s screen.
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Figure 1: Typical Line 21 Closed Caption Analog Waveform

Figure 1 shows the typical waveform of the signal.  The line 21 data signal consists of a sine wave clock
burst, start bits, and two data characters.  Each character consists of seven data bits with odd parity.
The clock rate is 32 times the horizontal line frequency or 503.4 KHz.  The signal amplitude is 50 IRE
units peak to peak.  The full specification for the caption data waveform is given in the EIA-608B
standard.

Caption encoders for SDI digital video duplicate this waveform in the digital domain, so that digital-to-
analog equipment at the point of transmission can process line 21 as if it were just another line of active
video.  However, digital video processing equipment in a broadcast facility may also treat line 21 as
simply a line of active video, corrupting line 21 and damaging the caption data.  An example would be a
Digital Video Effects (DVE) device that shifts the picture either horizontally or vertically to display a text
message or alternate video on the remainder of the screen.

The purpose of the “VBI bridge” is to extract data from the closed caption waveform before it is corrupted
by a piece of video processing hardware, then re-insert the captions after the output of the offending
hardware.
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IMPLEMENTING THE VBI BRIDGE

Method 1: Single Evertz 8084AD Encoder

Figure 2 shows how the VBI bridge may be implemented using a single Evertz 8084AD Analog & Digital
Closed Caption Encoder.  The 8084AD has two separate video feeds, one composite analog video and
one component digital video.  A composite encoder device is required to convert the video from digital to
analog ahead of the DVE.
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Figure 2: VBI Bridge using a single Evertz 8084AD encoder

The UPSTREAM SOURCE menu item in the 8084AD Setup Menu system allows the user to select
whether captions will be extracted from the analog or digital video feed.  The user would select the
analog video feed as the caption data source.  Caption data in fields 1 and 2 are extracted.

Unlike the other methods described herein, this configuration does not use a serial interface to transfer
caption data, keeping all 8084AD serial ports free for other communications functions.  All 8084AD units
support the multiplexing of new caption, XDS, V-Chip and WebTV data with pre-existing captions using
this method.  Dial-up captioning is also possible.  The user has full control of what data is passed or
blocked on a stream-by-stream basis.

This VBI bridging method is significantly different than the other approaches depicted.  There are tighter
timing tolerances on the two video feeds relative to each other.  Extracted caption data is not buffered
very deeply in the 8084AD to minimize the delay created by the bridging process.  The video entering the
analog and digital feeds must be “frame-locked”. There may be delay between the two feeds, but it must
be of a fixed duration.  This is typically not a problem in the VBI bridge application since a single video
source is used at the entry to the system.




