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which differ pantly from those for music monitoring.
Comparisons with existing contrel rooms will be made.
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C-1 Progress in Architectural Acoustics and Artificial Re-
verheration (Invited Paper}—Manfred R. Schrocder,
Drittes Physikalisches [nstitut, Universitaet Gattingen. Coniral Roam far Musie Monitoring. 73rd Comvention of the
F. R. Gesmany. and Bell Laboratories, Murray Hill, Audio Engineering Society. Eindhoven, 1983 March 15-1¥, prepnst
New Jersey. USA 1958
The Following arens of architectural acoustics and ar-
sificial reverberation will be discussed: 1) Gaod acoustical
quality in rooms. for music requires laterally diffused
saund, Optimum wave scatiers are phase gratings based
on number-theorctic principles. Room surfaces designed

10
€4 The Schroeder Quadratic-Residue Diffusor: Design
Theary and Application—Perer D" Antonio and John
H. Konnert, Underground Sound Recording Studia, Ins..

Peter B'Antonio
Session O

UNDERGROUND SOUND S”n
RECORDING
Mcmbcl

accordingly veatter almont equal energics in all possible
directions aver wide fiequency ranges: 2) Precision
measurements of reverberation (and impulse response
in general) are best made with pseudarandom maximum.
length sequences. A fast Hadamard transform (FHT)
permits the efficient evaluation of such measurements;
) Classical reverberation-time formulas often give wrong
results, leading ta costly eonstruction mistakes. A com-
putational algorithm (taking proper account of reom shape
and absorber distribution) for obtaining correct rever.
beration times will be described: and 4) Recent work at
Gittingen on improving “colorless™ artificial reverber.
ation will be reviewed

Freprint not availabie
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€2 From Instrument to Ear in a Reom: Direct or Via Re-

cording (Invited Paper)—Arthur Benade, Case Western
Reserve University. Cleveland. Ohio

The fluctuation-statistics of the path between source and
detectar in room acoustics is reviewed along with some
of the perceptual aperations of the musical listenes at
concert. Auditory parallel processing is important in
time and frequency domains. The listener exploits the
room statistics to gain information unavailable 1o him
in apechoic conditions, We illustrate these mavters in

ion for an cxamination of their i ions for

Largo, Maryland, USA

The fiest-onder diffrastion theary of the Schroeder quad
which pravides b

angle coverage, is reviewsd, A

calculates the diffraction pattern,

is provided to facilitate design and evalun

parameters are discussed, a practical example is given,
and a few recording studio applications are mentioncd
Preprint 1999

320 P
©-5 Surround Sound in the Eightics—Design Principles

for Surround Monitoring Enviroaments—Greg
Badger, Audiometric Laboratorics Soundficld Sysiems
and Chips Davis, Chips Davis Leot. Designs, Loy Ans
geles, Califormin, USA

The adveat of live end-dead end (LEDE™ ) studio tech-
nigques. the availability of tme-eoergy-frequency (TEF*)
analysis, and a better understanding of dircctional pay-
choacoustics make it possible o specify surround mon-
iforing environments which improve significantly upon
the performance of earlier quadraphonic desigas. Prin-
ciples will be presented with suggested design puidelines
for recording studios, home, and cinema environments.
Preprint 2045

Fe

E

¥

Figure 2. Dr. D’Antonio’s Speaker’s Badge

the recordiplay process whore twa room paths, two

saurces, and two detectons are invalved. 330 i

t 2042 €6 Design and Construction of Large-Scale, Multiformat

Radio Broadcast Studios and Technical Facilities for

WRC—National Broadcasting Company, Washing-

3:00 Fu ton, D.C.—Thamas L. Maun. Timotky 8. Anderson.

€3 Acoustical Design of Control Reams for Speech and and Richard £, Sweirzer, WRC—National Brosdcasting

Masic Monitoring —Erast-Jouchim Viilker, lnstitut fis Co.. Washington, D.C.. USA

Akustik und Bauphysik, Oberursel, West Germany _ .

The construction of a complete new studio and technical

18 19

Figure 1. 74th AES Studio Design Seccion C

1983 was a very busy year for RPG. In October 1983,
at the 74th AES Convention in New York, Dr. D’Antonio
presented, Figure 2, his research on the Schroeder dif-
fusor in the Studio Design Session C (C4 Arrow), with
Manfred Schroeder presenting as the lead off invited
speaker (C1 Arrow). The original Session C Program is
shown in Figure 1. As part of this presentation, Dr.
D’Antonio described an Apple Il program, shown in Fig-
ure 3, which allowed acousticians to design these
phase gratings as well as plot their diffraction patterns.
Following the session, Manfred and Peter had their first
personal meeting where Manfred described the use of
the Chinese Remainder Theorem, which enabled the
creation of a two-dimensional primitive root sequence
from a longer 1-dimensional sequence, maintaining the
beneficial Fourier property of a flat power spectrum. In
Figure 4, we show the original handwritten notes in the
74th Technical Meeting & Professional Exhibits AES
Program Oct. 8-12, 1983, illustrating the diagonal filling
process, making use of periodicity, for several primes,
N, for which N-1 could be factored into two relative co-

primes, i.e. it cannot be used for N=5. Kl
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Figure 3. Construction illustrating constructive interference condition in which BC-FG=mA\.

&%mn\":\cd graLhuﬂrlly\)and vha digital recordings

of digitally pbcessed analog originals.
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G-7 The Lucasfilm Digital Audio Console—.Jokn M. Surll,
Compater and Revearch Development. Lucasfilm Lid.
San Rafacl. California, USA

A mising console Is described with real-time pro
prammable contrals that facilitate the use of equalization.
reverberation, synthesis, vocoding. Doppler-shifiing. and
ofher means of working with sound. An sbundance of
programmable alphanumeric displays (with memory)
replace the commanly used masking tape Labeling. The
continupus movement of every cantral is remembered
in multiple computers (65000-based processars each with
memory management for up 1o 16 Mbytes). and these
movements may be mapped theough any control contoar
(lagarithméc, exponential. esc. ). storing iransfer functions
in memary. These and other features of the consale will
be discussed.

Praprint not available
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G- A Digital Audio Control Center—Kazwe Kitagawa,
Kenjire Endo, and Yoshivuki lhizawa. AwdioVideo
Product Engineering Laboratery, Toshiba Carp.. Yo-
kohama, Japan

A prototype of 3 digitized sound control processor, which
emphnsizes the man-machine interface, is described
I digital signal processing unlt | |l\¢|ud=. ad x4
multiplier and operates as

izer. Therefore its three parameicrs — center r.qurnc,
(@ and gain—can be set arbitrarily. At the same time its
true frequency espoase is calculated and shovwn on 3
calor CR

Prapaint m

Figure 3. Handwritten notes by Manfred Schroeder illustrating the use of the Chinese Remainder Theorem.



First LEDE & Studio Design Workshop

At the AES meeting, Peter met Don and Carolyn Davis
who invited him to present his research at the LEDE &
Studio Design Workshop at Dallas Sound Labs, Figure
1. Don Eger of Techron along with the class made the
first ETC measurements and listening tests of a QRD

TEF® INSTRUMENTATION WORKSHOP
November 1-3, 1983 — Atlanta, Georgia

WORKEHOP CHAIRMAN: DR. EUGENE PATRONIA, GEORGIA TECH

i3

LEDE™ & STUDIO DESIGN WORKSHOP
December 5-7, 1983 — Dallas, Texas

WORKSHOF CHAIRMAN: RUSSELL E. BERGER - JOINER, PELTON, ROSE

Spensored by Synergetic Aadio Concepts
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Figure 1. LEDE & Studio Design Workshop Announce-
ment

and PRD in the Dallas Sound Lab control room, with

the TEF-10 analyzer, Figure 2. The time response data
clearly show the temporal distribution of the scattered-
sound from the diffusors, compared to the specular re-

flection from a flat board placed in front of the diffusors.

Photos of the first QRD and PRD are shown in Figure
3. With the outdoor diffuse lighting, the well depth se-
quences are illustrated by the shadows.
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Figure 2. First TEF measurements of the time response
for a QRD and PRD.
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Figure 3. Top: First QRD based on a prime of 23; Bot-
tom: First PRD based on a prime of 23. Shadow pat-
terns illustrate the well depth sequences.



First RPG Diffusor Fabrication Facility

RPG started out as a cottage industry in which manu-
facturing was set up in Dr. D’Antonio’s residential car-
port/garage and backyard. RPG’s original employees
consisted of Dr. D’Antonio’s son Peter, his neighbor-
hood friends and some of their parents. Manufacturing
was initially done in a carport, which was eventually en-
closed as shown in the top photo of Figure 1. Due to
limited space, manufacturing was also done in the back

Figure 2. Doug Morgan and Peter await the arrival of
the shipping company.

o -

n indoor and outdoor
fabrication facility, with original employees Kathy Koenig
and Doug Morgan. .
yard, weather permitting, as shown in the bottom photo
of Figure 1. In Figure 2, Doug Morgan and Peter await
the arrival of the shipping truck and in Figure 3, they
toast this first shipment with champagne. In Figure 4,
the first shipment is shown. While it appeared strange
to have shipping trucks arriving and departing from a
residential street, all of the neighbors were supportive
of the cottage industry. As RPG quickly grew, it became
necessary to move to a cmomercial location.

On Dec. 15, 1983 Dr. Peter D'Antonio and Dr. John H.
Konnert, a co-worker at the Naval Research Laboratory,
incorporated RPG Diffusor Systems, Inc. with a mission
to "Continually expand the acoustic palette with innova-
tive acoustic tools, through a commitment to fundamen-
tal acoustics research." And the rest is history! kil

I

Figure 4. First shipment of an RPG Diffusor.



First RPG Diffusor Application
At the 74th AES Convention in New York, Peter also

met Bob Todrank, President of Valley Audio in Nashville,

TN who eventually would utilize the first commercial
RPG Diffusors in the new control room of the Oak

Ridge Boys, called Acorn Sound Recorders, in Hender-

sonville, TN. A photo of the Acorn Sound Recorders
control room is shown in Figure 1, along with the Oak
Ridge Boys. The studio was a major success and the

word soon got out that the RPG Diffusor was a new re-

quired tool in modern control room design. ki

‘Come Onln’ B0

\ }' Audio invites you inside ACORN
SOUND RECORDERS’ new control room.

When the Oak Ridge Boys wanted a new control room for their

Acorn Sound Recorders in Hendersonville, Tn., they entrusted

their chief engineer, Jimmy Tarbutton, with the responsibility of
contracting the best services available for the job. He chose Bob

Todrank and Valley Audio.
“I'wanted the latest in control room technology with a large

functional space. Since we were building from the ground up, it

had to be right. I chose Bob to completely design the room and
oversee the construction. I wanted Valley Audio’s technical
services to do our equipment interface because of their more

than ten years’ experience in audio installations, and selected the

new Harrison MR-4 32-24 console based on its flexibility and
innovative design. We then selected a long term associate, Jim
Aanderud of Viking Enterprises as our contractor”

The Qak Ridge Boys

Figure 1. Acorn Sound Recorders, with the Oaks

Rear wall showing diffusion/reflection

Todrank says, “Since Jimmy wanted a large, open room with a
very “live” feel, I designed a control room incorporating the
latest *“LEDE (Live End/Dead End) concepts. I chose a rear wall
diffuser system designed by Peter D’Antonio of RPG Diffusor
Systems, Inc., to accomplish a widely dispersed sound field
around the console. We built and installed the very first of its
kind anywhere and [ was thrilled with the results. I also used
our TECRON TEF equipment to place the final room interior
treatments. The proper implementation of the LEDE design
theory along with the use of on-axis monitoring, correct room
geometry and accoustical equalization (selective diffusion/
reflection/absorption techniques) has resulted in a room I'm
very proud of”

The Oaks are proud of it too. Duane Allen’s reaction...“If’s

like a dream come true.” | o
“LEDE is a registered irademark of Synergetic Audio Concepts.

VALLEY AUDIO
2821 Erica Place » P.O. Box 40743 Nashville, TN « 37204-3111 » 15-383-4732



