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OTL Launches Trademark far Sound Synthesis Technologies

By Eric Grunwald

Stanford’s Office of Technology Licensing’
- (OTL) has launched a unique trademark licensing

program with the name Sondius™ to.augment the
licensing of several Stanford patents. -

Initially the trademark will be licensed for use
with'a variety of sound synthesis technologies de-
veloped at the Center for Computer Research in
Music and Acoustics (CCRMA) but will eventually
include technologies from other departments.

The program, designed and administered by
Senior Associate Joe Koephick, ismodeled after the
strategies used by Dolby Laboratories to license its
noise reduction and Surround-Sound™ technolo-
gies. Dolby brings in approximately $15 million
annually from its trademark licensing.

OTL has been looking for some time for an
opportunity fora trademark program based on the
Dolby model. The idea of a trademark for sound
synthesis first.surfaced in 1989, as Koepnick, then
OTL director Niels Reimers, and Julius Smith, in-
ventor of “waveguide synthesis,” one of the more
promising technologies in the program, returned

SONDIUS.

Stanford is now offering licenses to the Sondius™ trade-
mark (name designed by Lexicon Naming in Berkeley; logo
designed by Signum Visual Concepts in San Francisco), to
be used on products incorporating state-of-the-art sound
synthesis technologies invented at Stanford’s CCRMA.

from Japan after negotiating the first waveguide
patent license with Yamaha Corporation.
Continued on page 3

Bell Tolls far FM Patlent, but Yamaha Sees “New Beginning®

By Eric Grunwald
The proverbial bell, sounding a lot like a
Yamaha synthesizer, tolled April 19 for the patent
on “FM synthesis,” OTL’s second all-time royalty

‘generator, as the patent’s 17-year life expired.

The technique for synthesizing electronic mu-
sic, invented by Music Professor John Chowning,
brought in over $20 million through an exclusive
license to Yamaha Corporation of Japan, which
used the technology in its DX-7 synthesizer, enor-
mously popular in the 1980s.

These royalties have in turn supported further
research incomputer musicat Stanford’s Center for
Computer Research in Music and Acoustics
(CCRMA), founded by Chowning in the late 1970s.

Specifically, the invention allowed for the cre-
ation, or synthesis, of sounds on a computer by
modulating a sinusoidal wave of one frequency
with another of differing frequency, similar to the
basic science underlying FM radio transmission.

Chowning, a Stanford Ph.D. ('66), came upon
the technique while a lecturer in the Music Depart-
ment in 1971. Interested in the then still nascent
idea of creating music with computers, he was
experimenting with various sound-producing al-
gorithms on one of the computer science
department’s mainframes.

There Chowning made what he calls an “ear
discovery,” hearing rich musical tones amidst the
electronic-sounding tones the computer usually
produced. Believing the discovery to have com-
mercial potential and having worked with OTL on
a previous invention (Stanford’s first ever patent
application), Chowning brought the idea to OTL.

Niels Reimers, then director of OTL, sat down
and thought about which companies might be in-
terested in such a technology. “’Organs play differ-
ent sounds,” Ithought. “This should be attractive to
organ makers,”” he recalls.

Continued on page 2
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The American organ companies Reimers
contacted, however — including Baldwin,
Allen, and Hammond — all turned it down.
“1 would always seek to license U.S. compa-
nies first,” he says, "but we couldn’t find
anvone.” 50 he decided to call Yamaha.

It so happened that a young Yamaha
engineer named Kazukiyo Ishimura was vis-
iting Los Angeles from Japan and flew up to
Stanford with a colleague to look at the tech-
nology. “They quickly perceived its value,”
says Reimers.

Chowning is more definitive, enthusing,
“Ishimura understood the conceptinten min-
utes.” Chowning cites Ishimura’s background
as an engineer as a major factor in his quick
grasp of the technology.

“That I was not too educated in electrical
engineering was helpful for the discovery,”
says Chowning. He believes that “an engi-
neer would probably not have discovered
FM synthesis,” because there would have
been no reason for an engineer to play with
the concept as Chowning was doing.

“But the fact that Ishimura was an engi-
neer was important for theimplementation,”
he continues, noting, “The organ companies
had lacked engineers with theoretical back-
grounds orexperiencein the digital domain.”

Also helpful was Yamaha's experience E S93-079
|
i

in both sound synthesis and digital electron-
ics. The company had begun work two years
earlier on developing its own sound synthe-
sis methods and was therefore aware of the
difficulties and constraints involved.

“Our ultimate goal was to make very ||
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Koepnick says the idea didn’t develop then largely because the
waveguide technology had not yet been proven commercially viable.
“Three years later, in 1992, the situation was much different,” he says.
“Waveguide had been licensed to four companies and others were
interested. We couldn’t help but think, what if?” '

What if, that is, Stanford had not only a patent, which by law expires
after 17 years from date of issue, but also a trademark, which would last
as long as it was diligently used and protected, thus extending the
royalties indefinitely?

Additional evidence for the potential of a trademark was the ap-
proaching 1994 expiration — just as royalties were peaking — of the
patent on “FM synthesis,” OTL's second largest total royalty generator,
licensed exclusively to Yamaha (see accompanying story). Facing that
expiration, Koepnick had to wonder what might have been.

The final sign that the time was right came when a representative from
Hewlett Packard, lunching with new OTL director Kathy Ku, expressed
unprompted interest in waveguide. “Kathy had been very warm to the
idea,” says Koepnick, “but after that she was even more enthused.”

The waveguide technology, also known as “physical modeling syn-
thesis” or “virtual acoustics,” was invented in 1985 at CCRMA by Julius
Smnith. It uses electronic circuits modeled after real acoustic instruments
to generate sounds (see Brainstorm, Autumn 1992) and has applications
in everything from the high-end synthesizers used by professional
musicians to low-end keyboards, video games, and personal computers,

The technique allows control of the same parameters as in real instru-
ments, such as key pressure on a piano, the plucking force on a guitar
string, or the force of abow on a violin string. Since the vocal tractcan also
be modeled, speech synthesis using physical modeling is also possible, as
has been demonstrated by Perry Cook, another CCRMA researcher.

Perhaps the most interesting possibility offered by physical modeling
is sounds that have never been heard before, such as those made by using
parametersimpossible onareal instrument (i.e., a guitar witha string tw.
miles long and six '
inches in diameter)
or by combining the
elements of two or

good sounds for musical instruments,” says
Ishimura.

Through these experiences, Yamaha had also
realized that the only way it could be assured of
getting the performance it needed from an inte-
grated circuit (IC) was to build its own, a tremen-
dous leap for a company that knew nothing about
manufacturing ICs.

In charge of this effort as well as the one for
sound synthesis, Ishimura understood the ramifi-
cations of Chowning's idea. Yamaha's decision to
license and develop the technology was extremely
quick, especially for a Japanese company.

Reimers says negotiating the license in
Hamamatsu, Japan, was a great learning experi-
ence. “We basically treaded water the first day,
getting to know each other,” he says. “Then we
went to Mochida's office [the executive in charge of
research and development], where they had a four

foot by six foot chalkboard.”

Yamaha didn’t then have U.S. patent attor-
neys, but the head of its patent department, Mr.
Kamiva, spoke very good English, says Reimers.
“So we would put a clause [from the proposed
license agreement| up on the board and diagram
the sentence, figuring out what modified what.”

Even stranger were “periods of silence vou'd
think lasted five minutes” inn which his hosts would
“sit back and almost close their eyes.”

Reimers grasped that at such times they were
not asleep but rather deep in thought, and that,
despite the temptation, “vou don't want to jump
into that gap. If you chatter on you demean what
you just said, which you asked them to consider.”

“Understanding those cultural differences is
extremely important,” says Reimers. Apparently
he did understand them, as he was able to negotiate

a good royalty rate on synthesizers and, later, when
Yamaha decided to sell them, on ICs.

Despite Yamaha's experience, Ishimura says
the company’s engineers found developing FM —
bringing it to real instruments in real time — “very
difficult.” At the time, semiconductor technology
was not advanced enough to handle FM and
wouldn't be for another seven or eight years.

“Yamaha put in a tremendous amount of de-
velopment,” says Reimers. “And they had a lot of
breakthroughs, such as creating keyboards with a
realistic feel. The two FM chips are their design.
They're not Stanford chips; they're Yamaha chips
in which Stanford’s patent is embedded.”

Chowning was also involved in the develop-
ment effort. “I went to Japan some twenty times
over a period of years,” he says. "l was putinalab

Continued on page 4

more instruments
(i.e., a guitar and a flute, a
combination featured in
Yamaha's recently re-
teased VL1 synthesizer).

Several other existing
patents may also be li
censed under Sondius™
and eventually othercom
mercially valuable tech
nologies disclosed to OT
will be included.

The license Koepnic
expects to be most com- |
monly granted is a “hy- |
brid” license, includin
three forms of intellectua
property: patents, th

Continued on page
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with three to six engineers, watched the prototype develop, and helped
confront the bugs. These were incredibly rich experiences for me. We became
very close and developed many friendships.” :

Finally in 1981, in compliance with a provision in the license agreement,
Yamaha mtroduced its flrst FM synthesxzer, with a price tag in the tens of
thousands of &
dollars.

It was not
until 1983 that
Yamaha hit it
big with the
DX-7, changing
the face of
popular music
worldwide.

“The rela-
tionship with
Yamaha has
meant a lot for
CCRMA,” says
Chowning.
~ “I¥'shelped
us to maintain '

. computer mu-
sic at a level
we certainly
couldn’t have otherwise. I don’t care that things get patented necessarily, but

if they’re commermally useful, it helps everyone. The FM patent has spawned
the opportunity for other patents, which will do the same.”

In fact, it already has. The potential successor to FM synthesis, called

“It's important to unders&md those cultural dzfj‘eren'ces says
former OTL director Neils Reimers (left), shown here with "FM
Synthesis " inventor John Chowning and Yamaha negotiator
Yokei Nagai circa 1977, But from these hair styles and clothes,
we ‘re not quite sure just which cultural differences he means.

“waveguide synthesis” or “physical modeling synthesis,” was invented in the .

mid-eighties by another CCRMA researcher, Julius Smith. "Yamaha has li-
censed it also (exclusively, but for North American companies) and recently
_introduced its first synthesizer incorporating the patent, the VL1.

“Julius’s interest in waveguide, as mine in FM, was purely musical,” says

Chowning, adding, “1 never realized FM would be so successful.” Reimers

concurs, saying, “We knew it was going to be important, but not nearly as
successful as it turned out to be.”

As for Yamaha, Ishimura says, “We were very lucky that we could
establish this close licensing relationship. Yamaha really enjoys and appreci-

O7TL Launches Trademark for Sound...
Continued from page 3

trademark, and copyrighted works. The second
most common license will include only the trade-
mark and copyrighted works, and these licensees
must buy their chips from patent licensees.

The copyrighted works are in the form of soft-
ware that generates sounds. OTL’s goal is to meet
with waveguide as much as possible of a General
MIDI (Musical Instrument Digital Interface) speci-
fication, which provides 128 standard synthesized
sounds or "voices" for electronic instruments.

“We're perfecting the traditional instruments
first,” Koepnick says, also pointing out that be-
cause therearen’t yet enough waveguide soundsto
complete the MIDI specification, the package will
include some sampled sounds ~ digitally recorded
sounds played back upon command. -

“Then we'll move on to other issues such as’
expressivity and the interface between user and
device. That's the ultimate technical challenge.” .

The existing copyrighted works have been de-
veloped by independent consultants retained by
OTL, most of whom studied at CCRMA and have
extensive experience in computer music.

Koepnick expects the sounds to continue to
evolve through development both by OTL’s con-
sultants and by licensees, who will be free to create
their own sounds and, upon approval by Stanford,
sell them in products bearing the mark. g

As required with all trademarks, OTL is devel-
oping a quality control program to test all products
bearing the Sondius™ trademark before they can
be sold commercially. Thisis toensure high quality
for the consumer, since it is possible to make bad-
sounds with the technologles

Koepnick believes “our biggest challenge in
this is creating value for the name.” He hopes that .
as the Sondius™ name becomes well-known and
associated with quality audio synthesis products,
its value will grow. “Patents don’talwaysdothat,”
he says.

“Except Stanford patents, of course.’

ates this opportunity...This is not an end; it is a new beginning."4
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