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claim are inaudible (Reference 1).
A number of watermarking alter-
natives exist, including spread-
spectrum approaches and percep-
tual coding; Verance employs
perceptual coding. As its name im-
plies, this technique is similar to
those found in MP3, AAC (Ad-
vanced Audio Coding), and other
perceptual audio-compression al-
gorithms, with similar potential 
artifacts.

The half-hour audition Verance
gave me was an abbreviated version
of the testing it had been conduct-
ing with a large number of listeners
for several months, as the company
fine-tuned its algorithms. Verance
invited me to choose from several
audio clips representing different
music genres. Ten times, I listened
first (for as long as I wanted) to
“clear” original audio (Sample A),
then to watermarked audio (Sam-
ple B), and then to an unidentified
Sample X. After each three-sample
audition, a Verance engineer asked
me to determine whether Sample X
matched Sample A or Sample B.
Not surprisingly, this evaluation
method is called ABX testing.

First, the qualifiers. I know that
perceptual watermarking probably
produces perceptual compression-
like phenomena, for which my ears
are already tuned from my audio-
codec work of the past few months.
I also intentionally picked a jazz
passage with lots of high-frequen-
cy energy and sharp percussive
transients. I felt that this selection,

of all the options that Verance of-
fered me, would best accentuate the
presence of watermarking artifacts.

Now the results. In all 10 cases, I
could clearly identify differences
between samples A and B, such as
less distinct, more muddled tran-
sients in Sample B, as well as less
high-frequency information and a
narrower stereo image. To be fair, I

need to point out that results such
as these are inherently suspect, be-
cause your ears and brain can con-
vince you of the presence of things
you expect to hear, when in reality
these things may not exist. There-
fore, more importantly, in eight of
10 attempts, I correctly matched
Sample X to either Sample A or
Sample B. This success rate trans-
lates to an only 5% probability that
I was “guessing.”And that probabil-
ity could have been lower. One of
the two attempts I missed was the
tenth, last comparison, when lis-
tening fatigue probably diminished
my accuracy.

Verance was obviously unhappy
with the outcome of this experi-
ment. Here’s how I predict the com-
pany will dispute my results. First,
they’ll claim that if I participated in
the experiment again, my success
rate might be lower. I can’t dispute
this possibility, but my success rate
might be higher in the next go-
around, too.

Second, the company will claim
that I was predisposed to hearing
the perceptual artifacts because of
my previous lossy-compression ex-
perience. This mindset I can more
readily challenge. In fact, much of
the criticism directed at Verance to
date centers on the opinion that the
company pulled people “off the
street” and ran the tests without
training them. The errors that both
audio and visual lossy compression
create become more noticeable as
consumers spend more time with
the technology. For example, I no-
tice more MPEG video-compres-
sion artifacts now than when I
watched my first DVD. In my criti-
cal listening test, I may have, in fact,
given Verance an early warning of
artifacts that a lot more listeners
will complain about down the road.

Third,Verance will assert that the
audio material I chose was worst-
case and not indicative of results
across the broad spectrum of mu-
sic genres. Again, without a more
extensive listening test, I can nei-
ther refute nor support this view-
point. In Verance’s defense, the wa-
termarking effects were more
subtle than those created by, say,
128-kbit MP3 compression, and
they would probably be rendered
inaudible on low-cost portable au-
dio players, by the reduced dynam-
ic and frequency range of an auto-
mobile listening environment, or
by low-quality home-stereo equip-
ment. Also, Sample B never sound-
ed “bad,” and without a “clear”
Sample A to compare it with, I’d
probably be perfectly happy listen-
ing to Sample B.

But absolute reality isn’t the point
here. Verance’s watermarking will
debut on DVD Audio discs that tar-
get discriminating audiophiles.
Why would these folks pay thou-
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sands of dollars for equipment and
dozens of dollars per disc to listen
to media that they perceive has less-
than-optimal quality because of a
watermark? I don’t dispute the mu-
sic industry’s right to protect media
from copyright infringement, but
watermarking is a technology that
appears to benefit only sellers and,
in fact, is a detriment for buyers. As
such, from where I’m sitting, water-
marking seems destined to fail. In
fact, backlash against DVD Audio
may prove to be a boon for DTS
(Digital Theater Systems), which for
several years now has been promot-
ing multichannel surround-audio
CDs. Ironically, DTS uses perceptu-
al audio compression, but it’s of a
high quality and is untainted by the
stench of Hollywood heavy-hand-
edness.

None of the Verance or record-la-
bel representatives will give me a
straight answer about whether their
watermarking plans extend to con-
ventional Red Book audio CDs.

From past experience, this kind of
behavior often suggests that I’m get-
ting close to the truth. I’m equally
skeptical of audible watermarking’s
chances here. On the one hand, you
could make a credible argument
that the average audio CD listener
has less stringent listening stan-
dards than an audiophile. On the
other hand, there are a lot more po-
tential audio-CD customers than
DVD-Audio customers. As Intel
learned with its Pentium floating-
point debacle of a few years back,
perception without reality still ef-
fectively mobilizes public backlash.
Should the record labels attempt to
shove watermarking down con-
sumer’s throats, they might be sur-
prised at what comes back at them.

About the only chance I see for
the type of watermarking I heard at
AES is for use with already lossy-
compressed audio intended for
playback exclusively through cheap
speakers and headphones. In this
case, far more egregious distortions

would conceal watermarking ef-
fects. Speaking of lossy compres-
sion, isn’t the whole point of this
technique to “throw away” materi-
al that the encoder deems inaudi-
ble or barely audible? Verance may
claim that its watermark survives
multiple iterations of today’s lossy
codecs, but no one can guarantee,
unless crystal balls really work, that
watermarking can withstand the
more advanced compression algo-
rithms of the future.

You’ve heard the expression “You
can lead a horse to water, but you
can’t make him drink?” Well, you
can also drag a consumer to the wa-
termark, but you can’t make him or
her stop thinking. Buyer beware.
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