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Distributed Loudspeaker Analysis/Recommendations 

To: Christopher A. D’Ovidio, Esq. and Jennifer Cervenka, Esq. 

cc: Richard Ratcliffe, Esq. 

Date:  July 29, 2019 

From: David Coate 

Re: Distributed Loudspeaker Mockup Test Results and Recommendations 

Executive Summary 
 
At your request, David Coate Consulting (DCC) performed tests of a distributed loudspeaker 
mockup at the Sakonnet Vineyard for determination of feasibility and actual improvements in 
community noise reduction.  Both the distributed speaker and waveguide approaches were 
discussed in our Sakonnet Vineyard Sound Study Report- Fall 2018.  Different logistical pros 
and cons are associated with either approach, so it may be desirable at some point to test the 
waveguide approach. 
 
Acoustic test results show improvements between 3 and 5 decibels1 (dBA) in the community 
while maintaining a 73 dBA2 (Leq) level at the mix position.  Improvements up to 12 dBA 
resulted when reducing overall sound system levels to 66 dBA at the mix position. 
 
Fine tuning of the overall system (e.g., balance in levels and equalization between the 8 
speakers) during live concert conditions should allow for optimization of both concert attendee 
and community experience – within the approximate range of 66 dBA– 73 dBA at the mix 
position. 
 
ATR/DCC’s anecdotal response to the “sound quality” of the distributed system is that the 
surround sound effect of the additional speakers would comprise a major step up in the overall 
sound quality and experience at this venue. 

                                                             
1 Decibels, in sound pressure level, are derived from a logarithmic function relating sound pressure to a 

reference sound pressure.  Decibels are needed to collapse an otherwise enormously large range of pressure values.  
0 dB is usually taken to be the threshold of hearing and 120 dB the threshold of pain. 

 
2 73 dBA was the average overall level at the mix position during the 08/23/18 Teters’ concert, which is 

reflected in the 10/16/18 sound study. 
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Distributed Loudspeaker Test/Analysis 
 

ATR Treehouse Pro-Audio set up a temporary sound system at the Sakonnet Vineyard on 
7/19/2019 with loudspeaker positions shown in Figure 1.  The equipment included 8 Yamaha 
DXR12 powered speakers on tripod stands along with a BSS Audio Blu-120 audio processor. 
Music and acoustic test signals were fed to inputs of the processor and the speakers were fed 
from the 8 outputs. The DXR12 speaker’s directivity provides 60 degrees x 90-degree coverage. 
The audio processor was used so that each speaker could be controlled individually.  There was 
delay inserted on the 6 speakers placed on the lawn to align the sound with the 2 speakers placed 
on the stage (speakers 1 and 2). 
 
The overall system level was set to 73 dBA (Leq) at the mix position.  The speakers were 
arranged with 2 speakers on the stage on the left and right sides then 3 speakers on each side 
along the driveway wall and vineyard approximating a baseball diamond with the stage as home 
plate.  Stage speakers were set 5 dB higher than the surround speakers. This gave the best sound 
with the focus of the sound emanating from the stage. 

 

 
Figure 1.  Distributed Loudspeaker Locations 
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Community noise measurements were performed at the following residential locations as the 
previous studies using music and pink noise3.  
 

1. Eliason, 21 Burchard Avenue, Little Compton, RI. 
2. Veri, 120 West Main Road, Little Compton, RI. 
3. Carlson, 178 West Main Road, Little Compton, RI. 
 

Both music and pink noise were inaudible4  at locations 1 and 3, but music was barely audible at 
location 2.  Given these low levels of sound, sound measurements with the sound system on or 
off often result in no change in sound level.  Under such conditions, ambient5 sound can 
influence the readings and thus acoustic modeling is required to complete the full picture of what 
is going on. 
 
DCC measured the pink noise source at nearfield locations – 25’away from each speaker.  In 
addition, the directivity characteristics of the speakers were also measured.  These data were 
input to the same CADNA acoustic model that was previously used for this project. 
 
Figure 2 shows the noise contour results from this model. 
 

                                                             
3 Pink noise is a steady sound, (which sounds like a waterfall) with an unchanging flat frequency response. 
 
4 “Audibility” is a complex subject with a number of variables including people’s different hearing 

thresholds.  For the context of this study, audibility could include understanding lyrics from the concert sound, 
perceiving instrumental music, hearing a kick drum inside the home, and many other combinations. 

 
5 “Ambient” sound is the cumulative influence of both nearby and far away sound sources.  Examples of 

sounds which can dominate ambient sound levels might include the sound of insects, birds, distant traffic, etc.  For 
the purpose of this report, “ambient” is also taken to mean non-concert sound. 
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Figure 2.  Distributed Loudspeaker Test- Mix position at 73 dBA 
 
Table 1 shows how these results compare with previous tests.  Even though music was slightly 
audible at the Veri location, the improvement is 2.7 dBA.  This amount of improvement is barely 
perceptible to most people.  The 5 dBA improvement at the Carlson location is considered 
substantial.  There was no improvement at the Eliason location primarily because of the 
distances involved.  Again, neither music nor pink noise was detectable at that location. 

 
 

Table 1.  Actual Distributed Loudspeaker Results 
Location Existing 

System (73 
dBA) 

Distributed 
Speaker (73 
dBA) 

Improvement 
 (dBA) 

Distributed 
Speaker (66 
dBA) 

Improvement 
(dBA) 

Veri 28.7 26 2.7 19 9.7 
Carlson 32.6 27.9 4.7 20.9 11.7 
Eliason 12.4 13 ~0 6.3 6.1 
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While conducting the tests at the Veri location, DCC asked the sound system engineer to turn 
down overall system levels until music was inaudible.  That reduction in level was 7 dBA, or 66 
dBA at the mix position.  Neither music nor pink noise was audible at the three locations with 
that setting. 
 
Next DCC modeled the 66 dBA setting in CADNA.  These results are shown in Figure 3 and in 
Table 1.  These results are very good since a 10 dBA reduction is considered a halving of 
perceived loudness. 

 

 
Figure 3.  Distributed Loudspeaker Test- Mix position at 66 dBA 

 
Logistics 
 
There are several logistical aspects to the distributed loudspeaker approach.  ATR recommends 
that although powered speakers were used for the test, they would recommend unpowered 
speakers with amplifiers located at the stage. This would negate the requirement for electrical 
power at each speaker location and only require the audio line to each speaker. Some sort of 
matting will need to be used to cover the cable on the ground between the speakers and the stage. 
An audio processor must be employed to provide the delay to the speakers and provide limiting 
so that the operator cannot make the system louder than the mix position limit. 
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Several changes would need to be made to the stage.  Wedge floor monitors cannot be used; 
instead, an In-Ear Monitor (IEM) system must be used to eliminate that extra source of sound.  
Likewise, if an acoustic drum kit is used, a full drum enclosure must be installed with the drum 
kit mic’d inside.  Bass or guitar amps should also be enclosed in some fashion to eliminate 
excessive stage sound. 
 
Loudspeaker stands would need some type of simple barrier such as a garden fence to keep 
patrons sufficiently far from the speakers. 
 
Conclusions and Recommendations 
 
We would recommend that a temporary distributed loudspeaker system be set up again once 
concerts are re-established.  Since the mock-up was done without much fine-tuning, a live 
concert would be ideal for setting levels appropriately in the community and for the patrons.  The 
previous level-of-effort of testing and analysis should not be needed going forward, but on-site 
assistance from DCC/ATR would be advisable/required to establish that concert levels are 
satisfactory moving forward. 
 
A significant benefit of the distributed system is the perception that sound is coming from all 
around.  Patrons at the Vineyard would likely appreciate this upgrade in sound quality. 
 
ATR Treehouse Pro-Audio will provide an estimate for the temporary system (i.e., for fine-
tuning) and an estimate for a permanent system. 


