can be cascaded for even more I/O.
The matrix is designed to provide
delays, sound paths, and image
sources that would exist in a larger vir-
tual or ideal hall mapped around the
existing one.

Because the reverberant sound fur-
ther from the stage is not picked up
anywhere near as strongly as the
direct sound, independent multi-chan-
nel processors are used to provide
separate control over early reflections
and the later onset of reverberation.
Recognizing that direct sound is

important for both intelligibility and
localization of performers for the audi-
ence, ACS’ designers are careful to
delay the signal appropriately to syn-
thesize early reflections (20 to 80-
100ms) for clarity, presence, spacious-
ness, and envelopment, and then pro-
vide additional reverberation (longer
than 80-100ms) to provide warmth in
the low end, and brilliance and fullness
of tone at higher frequencies.

Since the microphones are placed
fairly close to the sound source, they
can be also be used for recording and
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hearing impaired systems, and to syn-
thesize a “virtual orchestra shell” for
the performers, using a separate array
of loudspeakers around the stage. It is
“as if there were walls surrounding
them. Musicians can better hear each
other, thus the ensemble playing con-
ditions are improved,” according to
ACS. If the performers are in a pit, as
is the case with many stage shows,
this part of the system can be used for
foldback monitoring, enabling the per-
formers to hear themselves better and,
as ACS puts it, to “play lighter.”

Acoustic Control Systems’ pub-
lished client list includes 47 installa-
tions in halls around the world. While
most are in Europe, such as the 1,000-
seat Barbican Centre in London, ACS
is also installed in the 2,779-seat New
York State Theatre at the Lincoln
Center, and the 2,325-seat National
Arts Centre in Ottawa.

ACS asserts, “It is a proven fact that
the ACS system makes your hall bene-
fit from more performances and more
seats sold. Small 700-seat venues with
a reverberation time of only 1.0 second
become opera houses, concert halls,
and musical theatres at the flick of a
button. Your hall becomes restricted by
your imagination and the talent of your
artists only! Implementing an ACS sys-
tem very often leads to cost savings in
the redecoration or rebuilding process
of existing halls and theatres as well
as for newly designed halls. Fact is
that, in nature, sound within a venue
is transferred in many, many direc-
tions. One can say acoustics is truly
‘multi-channel.” This can of course
only be simulated with a larger num-
ber of channels.”

SIAP

Also developed in the Netherlands,
SIAP has gone through four iterations,
and boasts an installed base of some
35 permanent systems, primarily in
Europe. Notable examples on this side
of the Atlantic include the 1,100-seat
Vivian Beaumont Theatre at Lincoln
Centre, the 2,500-seat Ahmanson
Theatre in Los Angeles, and the 9,100-
seat Southeast Christian Church in
Louisville, Kentucky.



SIAP is distributed in the USA by
RPG Systems, whose website con-
tains few substantive details about the
system, aside from a two-page
brochure and the scanned image of a
printed document from 1997 entitled,
The History of Electronic Architecture
and Variable Acoustics, co-authored
by SIAP’s Wim Prinssen and RPG
Systems president Peter D’Antonio.

According to Tom Ryan, manager of
RPG’s audio-visual integration division,
this is due to the fact that “the system
underwent a new development phase
at the end of last year, so we haven’t
yet got much of the new marketing
material to update the website. It's
now called the Mark IV system. SIAP
has teamed up with Sonic Emotion for
waveform synthesis, giving it three lev-
els of performance in that waveform
synthesis-based system.

“The first level is architectural
acoustic enhancement, which is the
basic function of the SIAP,” Ryan says.
“Levels Two and Three are more for
effect, with Level Two providing two-
dimensional image steering, where you
can get precise surround sound, typi-
cally synchronized to video media.
Level Three is a full, three-dimensional
blanketing effect. If you had a 3-D
image on screen, it would feel like
actual sound sources were going
through you.”

SIAP uses a multichannel approach
to control feedback, with 32 outputs,
expandable to 64. “Each output has its
own unique impulse response, and
they are non-correlated, so adjacent
speakers are not getting the same sig-
nals,” Ryan says. “SIAP uses a combi-
nation of non-time variance and time
variance —it depends on how you set
up the processor. It has taken VRAS a
step further, due to the way it process-
es these non-correlated outputs. It’'s a
much more natural approach in the
sense that, since you have decorrelat-
ed outputs, you get a more natural

AFC

Yamaha'’s AFC is a control technology
that uses acoustic feedback, rather
than electronically generated synthetic
reflections and reverberation. AFC is
designed to enable the improvement
of “important items concerning audito-
ry impressions while maintaining the
natural architectural sound that the
room originally has,” according to
Yamaha. While it is necessary to have
a large amount of energy feedback for
a system based on feedback to pro-
vide a large effect, AFC manages to
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increase gain before feedback by
applying both time variance and “elec-
tronic microphone rotation;” that is,
the I/O routing is altered periodically.
AFC is scalable for use in venues of
different sizes, such as small 300-seat
theatres (four microphones, two
processors, and 12 loudspeakers) to
larger 4,000-seat venues (eight micro-
phones, four processors, and 96 loud-
speakers). Its stated goals include
extending reverberation time, increas-
ing sound pressure levels, improving
the sound field in under-balcony areas,
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improving stage acoustics, and
exchanging sound energy between the
stage and audience area for uniformity.
Like Lares, it is also intended for use in
practice rooms and other small per-
formance spaces.

An AFC system consists of at least
two AFC1 units, one of which is used
for signal processing, and the other for
output control. Each AFC1 has eight
input channels and 32 output channels;
the system can be expanded to 96 out-
put channels by cascading three AFC1
units for output control and connecting
them to one AFC1 unit for signal pro-
cessing. Systems with four processors
facilitate zoning in larger venues.

Microphones hung from the ceiling
at or around the critical distance where
reflected energy is equal to direct
energy are used to pick up diffused
sound. Purpose-built loudspeakers are
aimed horizontally or upwards, more
than the critical distance away from
the audience area, in order to con-
tribute to the diffuse field.

According to Yamaha, AFC has
been installed in more than 30 venues,
mostly in Japan. Projects in the U.S.
include an AFC-based renovation of
the 3,485-seat Miller Auditorium at
Western Michigan University in
Kalamazoo, the 400-seat Church of St.
Michael and St. George in St. Louis,
Missouri, and the 800-seat Vestal High
School Auditorium in Vestal, New York.

Carmen

“Carmen comprises a number of elec-
tro-acoustic active cells (approximately
from 16 to 40), each of them being
composed of a microphone, an elec-
tronic filtering unit, a power amplifier,
and a loudspeaker. Placed around the
walls and ceiling of the auditorium, the
cells form virtual walls, depending on
the architecture and the acoustic prob-
lem to solve. They only communicate
between each other by the acoustic
way. The whole cells are controlled by
a computer or an on-stage remote
control panel,” according to informa-
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tion supplied by France’s Centre
Scientifique et Technique du Batiment
(CSTB), which developed the system. \
“The innovative layout of the micro-
phones and loudspeakers produces
completely natural acoustics with a
space-time coherence of the sound
field preserved. Reverberation enhance-
ment is simply coming from the mutual
reflections between the different parts
of the virtual walls, as for real walls in a
room. No microphone on stage is
impeding the normal use of the space
above the stage. Besides, the natural
directivity of the sound sources, and
stage sound images cannot be altered,
as when picking up the sound from
above the head of the musicians or
close to stage and reproducing just as
it is whatever the place in the hall.”
Acoustician Bob Essert is of the
opinion that “in terms of quality,
Carmen is a principal player.” CTSB’s
client list includes nine facilities in
France and Monaco, with the excep-
tion of the 1,900-seat Brighton Dome
in the U.K. That system, completed in
2002, features 30 cells, including an
active orchestra ceiling reflector, and is
programmed with presets for chamber
music, opera, and symphonic works.

System costs

The cost of installing an electronic
acoustical enhancement system is
widely variable, with venue size being
apparently a much more significant
factor than the selection of any particu-
lar system. From what | have been able
to gather, a complete system, including
installation, would rarely exceed the
$1M dollar mark, and typically would
be less than half that. This represents
an enormous cost saving over “equiva-
lent” physical architecture renovation in
the case of remedial acoustical work.
In the construction of new multipur-
pose venues or smaller facilities in
these times of belt-tightening and cost
constraints, it may also represent an
offer you can’t refuse. =

Next month, we’ll continue with a look
at how electronic acoustical enhance-
ment systems have been received by
members of the industry, performing
arts, and general public.





