
Separation of audio and video processing and inher-
ent delays within the video path create an advance
on the audio which is unacceptable to the human
brain. Current techniques for correcting this have
included insertion of a fixed delay in the audio path,
often set to ensure that the audio is always late with
respect to the video.

Over the last few years, the increasing application of
digital processing in studios and post-production
environments has introduced greater latency in the
video path. This in turn has caused increasing prob-
lems in maintaining audio to video synchronization.
In a single channel environment, this has proved dif-
ficult to manage. Today’s multi-channel environments
have created a real demand for an automatic solution
that to date has not been available.

A/V DELAY IN THE DTV ENVIRONMENT
While current methods for controlling audio-to-video
timing errors can correct delays introduced by the
broadcast plant’s video frame synchronizer, the same
can not be said for variable audio-to-video delay
errors introduced upstream from the broadcast plant.
Cumulative differences created by concatenated
equipment in the video program chain, different
signal paths for video and audio signals, excessive
video processing and improperly functioning time-
code can all create sudden shifts or gradual
variations in the relative timing of the audio and
video signal. However, recent developments by
Tektronix in digital watermarking technology offer an
entirely new approach to controlling variations in
audio-to-video delay timing.
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FIGURE 1
Synchronized audio and video programming enter the encoder at point A. The program
audio envelope is coded and embedded into the video signal as subliminal watermark
data. B. The watermarked video and program audio are routed to the normal distribu-
tion network. C. The program video and audio leave the network with video delayed
relative to the audio, i.e. audio-to-video delay. At this point the program audio and
video are applied to the decoder/corrector which detects and decodes the audio enve-
lope from the watermarked video. D. The timing shift between the recovered audio ref-
erence and the original audio signal is measured and used to control an audio delay
block which continually re-times the audio to the video signal.
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DIGITAL WATERMARKING OFFERS NEW SOLUTION
Digital watermarking is a well-known buzzword for a
technology that is most often associated with the identi-
fication and copyright protection of intellectual property
over the Internet. Originally developed in the mid-90s to
protect still images, it is now being applied to other digi-
tal media ranging from web music, DVD and digital
television broadcasts. Basic digital watermarking tech-
nology uses an arrangement of very low-level “patterns”,
representing digital bits, to encode extremely low-level
ID information. This pattern embedded within a video
signal creates a “fingerprint” that’s invisible to the
viewer but easily decoded by the copyright owner for
positive proof of ownership.

NEW APPROACH TO AN OLD PROBLEM
Digital video watermarking actually has a number of
applications, including an entirely new approach to
monitoring and correcting audio-to-video delay errors.
The solution (see Figure 1) involves using digital water-
marking technology to record the desired audio-to-video
timing relationship by encoding the program video
signal with an audio reference code derived from the
audio program’s natural envelope “signature”. At any
point downstream the digital watermark can be detected
in the program video and the audio timing reference
recovered and compared to the program audio signal.
Any time shift between the watermarked audio timing
reference and the original audio signal is an indication
that an audio- to-video delay error has occurred. Further,
the timing error can be continually measured and used
to control an audio delay circuit to ensure constant and
proper alignment of the program audio and video signals
as referenced at the point of original watermarking. Not
only can this technique provide real-time, fully auto-
mated correction of audio-to-video delay but it can do so
in-service because, unlike current methods for measur-
ing A/V delay, there are no interfering audio test
“chirps” or video test signals required that disrupt the
actual program material.

In the typical broadcast network scenario (Figure 2),
watermark encoders are used at the point of program
origination (such as an outside broadcast or news event)
to “time stamp” the video program with an audio time
reference. At the network central facility a decoder is
used on incoming programs to decode the audio time
stamp within the watermarked video and control an
audio delay circuit. The watermarked video continues
throughout the plant until final master control output,
where the watermarked video is again decoded and
audio-to-video delay corrected before final transmission.
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FIGURE 2
Typical Broadcast Network Installation.
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