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Waveform Integrity and Sound Propagation 

Introduction 
Noise control is the bane of the live music industry. Low frequencies in particular can travel unchecked beyond 
the production venue to neighbouring businesses, residential locations and other venues.  Engineers and sound 
designers strive to achieve the best possible sound quality for the artist and audience but are limited by the 
need to control this offsite noise.  The inability of the industry to reconcile these objectives has been well 
publicised; neighbour complaints continue while the sound experience of live performance often falls short of 
the audience’s recorded experience.  

The growth in popularity of live music in recent years demonstrates that fans increasingly want to experience 
their artists’ music in the intimacy of a live environment. Often, while the artist delivers, fans struggle to 
connect because the sound falls short of their expectations.  The sound at live performances can be the least 
satisfying element of the show and disappointed fans can frequently be heard complaining about the sound 
quality of a show. 

The inability to control noise is often attributed to weather or atmospheric conditions. It is occasionally said 
that there is no answer to noise control. 

This white paper proposes that there is a solution; that the key to sound propagation management is not to 
“turn it down” or to focus on containment attempts, but to produce pure, controllable sound based on 
Waveform Integrity.    

 

As discussed in the first white paper in this series (“Waveform Integrity” October 2012), any alteration 
of a waveform caused by reflection damages sound quality. This second white paper discusses how 
Waveform Integrity is the key to sound propagation management. 

Waveform Integrity is simple: it’s about maintaining the accuracy of the sound produced by an artist to 
deliver to the audience.  

 

Waveforms are a visual depiction of sound with key 
characteristics of amplitude and wavelength. An 
artist’s music creates highly complex waveforms, 
encompassing the details of each instrument, 
nuances of tone and the emotion in a voice. Each of 
these sounds has a unique waveform, its own DNA 
blueprint. 

 

Waveforms 

Waveform Integrity 

Waveform damage most often occurs when sound 
is reflected off a surface. Reflections can occur at 
the input stage, inside a loudspeaker or perhaps 
even as it travels from the speaker to the 
audience. When a waveform reflects, it loses its 
original form as harmonic distortion is added. 

Waveform Damage 
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When a waveform becomes 
damaged it can never be 
repaired. Waveform 
damage alters the sound 
we hear, taking away detail 
and adding false 
information.  

The more a waveform is 
damaged, the less accurate 
the information contained 
within it, and the less 
representative of the 
original the sound 
becomes.   

DSP 

Wi 

The Effect on Noise Control 
The loss of detail caused by damaged waveforms causes the listener to want the volume higher as they struggle 
receive the sound definition they desire.  As the volume level is increased, the more energy is pushed into the 
air, increasing the risk of exceeding offsite noise limits. Add into the mix the use of DSP (Digital Signal 
Processing) in an attempt to conceal the damaged waveforms. This additional information in damaged sound 
waves (harmonic distortion) not only has an effect on the audience’s enjoyment, but also on the propagation of 
the sound. There are now more sound waves traveling and dispersing, the additional sound waves detract from 
the audiences’ experience and create more off-site noise. 

 

 
The listener is not only deprived of the full detail of the original sound, but also subjected to unwanted 
information in the form of harmonic distortion.  The lack of detail and additional information “colours” the 
original sound, making it feel lifeless and dull. 

 

Interference results in a degradation of true sound quality at 125Hz 

 

 
 

To highlight this issue in graphic 
form, a third Wi 125Hz test was 
carried out on the standard sealed 
loudspeaker with the use of DSP: 
Example Sealed Enclosure 
Loudspeaker Wi125Hz test with DSP 
applied (-6dB at 125 Hz) 
What can be clearly seen is the 
flattening of the dual peaks when 
DSP is used. While DSP is controlling 
the energy at 125Hz, the Wi test 
clearly highlights the damage that 
has been done to that frequency by 
flattening the peak transient. 
 
 

DSP (Digital Signal Processing) is widely used by some loudspeaker manufacturers to mask waveform damage 
caused by their designs. This damage control approach simply reduces the amplitude of a waveform; it has no 
effect on repairing waveform damage caused by reflection and cannot therefore improve the dispersion 
characteristic of a frequency. The approach of using DSP to solve sound control issues is fundamentally 
misconceived. In essence DSP camouflages the damaged sound waves adding to the harmonic distortion that is 
already in existence.  



; 

 

3 

White Paper January 2013 

Greater level of detail for the listener 

Less energy in the air to manage 

Less dispersion, giving increased 
directionality of lower frequencies 

 

Therefore when an attempt is made to capture damaged waveforms some energy is not captured and certain 
sound frequencies are actually increased. While small areas, behind the stage for example, may experience the 
reduction in one specific frequency, other areas suffer from an increase in low frequency waveforms, further 
damaging the intelligibility of the sound for the audience.  This often leads to sound engineers increasing the 
bass level in their mix, adding yet further energy into the equation. 

 

Stop the Reflections, 
Stop the Damage 

As noted earlier, reflections and therefore waveform damage can happen at the input stage, within the 
loudspeaker and within the performance venue. Over the years, the input stage has become well controlled 
(amplifier manufacturers routinely use Waveform Integrity to test their equipment).  Loudspeakers, however, 
continue to be a primary contributor to waveform damage. 

Since the invention of the loudspeaker some 90 years ago loudspeaker designs have been based on equality of 
amplitude. Simple dB readings are used to measure the amplitude of any particular frequency. Hand tuning 
and, more recently, DSP (Digital Signal Processing) are used to achieve an even balance of amplitude.  The 
documentation of this accuracy – frequency response graphs – has become the accepted standard measure of 
loudspeaker quality.   

The equality of amplitude approach to designing and building loudspeakers has ignored delicate waveform 
information.  As a result, loudspeakers designed this way do not produce accurate waveforms. 

The solution to improving sound control at events is to use loudspeakers that maintain Waveform Integrity. 

 

Waveform Integrity Offers 
 

Traditional Methods of Low Frequency Sound Control 
The usual approach to dealing with low frequency sound control is a damage control approach using cardioid 
bass array setups. Cardioid arrays attempt to pull bass energy out in a procedure known as reverse phase action. 

Reversing the phase can, in theory, cancel out sound energy. However, in order to achieve this effect a perfect 
opposite waveform is required, perfectly timed to catch the energy. If the reversed waveform is not wholly 
accurate or the time alignment not completely perfect the capture attempt simply adds more energy.  

Containment setups such as cardioid sub arrays can only be effective when both the producing and capturing 
loudspeakers have accurate Waveform Integrity.  To capture a waveform, the waveform must be in exactly 
reverse phase.  If the waveform is damaged, the phase cannot be precisely reversed. 
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One solution, two technologies 

Flare Audio Technology Solutions 

Understanding that Waveform Integrity is crucial to sound propagation, Flare 
Audio has developed two technologies that maintain accurate Waveform Integrity. 

 

 

Space Technology (patent pending) 

Following extensive research and development Flare Audio has 
used its understanding of Waveform Integrity to eliminate 
resonance in the loudspeaker enclosure, representing the first true 
advancement in loudspeaker technology for many years. Space 
Technology is a revolutionary new technology that unlocks the 
potential of loudspeakers, delivering pure sound to an audience that 
does not allow sound to reflect inside the loudspeaker enclosure. 

Standing waves do not exist inside a Space technology loudspeaker; 
the driver operates as if the space behind it did not exist. The 
technology allows the entire spectrum of frequencies to remain 
totally accurate, while less energy is required to hear all the detail. 

Space technology effectively makes the loudspeaker enclosure 
sonically invisible; what is heard is just the information supplied to 
the loudspeaker driver. A universally applicable technology, Space 
can be used for everything from line arrays to headphones. 

 

Nanoflow Technology (patent pending) 

Nanoflow technology developed by Flare Audio combines the 
energy of multiple bass frequency drivers, lowering frequency 
response without damaging Waveform Integrity. 

Conventional bass enclosures primarily use large horns or 
resonant chambers to produce low frequency sound. These 
enclosures damage waveforms as part of their design; waveform 
damage is created deliberately to enhance low frequencies.   

Nanoflow has been designed to work coherently with an 
unlimited number of speakers; all act as a single unit to generate 
accurate and more powerful sound. All low frequencies 
produced using Nanoflow technology remain in accurate phase 
and time coherence, reducing the energy required to produce 
highly directional bass frequencies that remain directional at a 
far lower frequency than in conventional bass enclosures. 

Nanoflow is the only technology available today that can achieve 
true phase alignment and time coherence with Waveform 
Integrity of all lower frequencies. 

 

 

 

Flare Audio Space S1 (above) and 
the X5 (below) have been 
designed with the objective of 
Waveform integrity. 

Flare Audio Q15 (above) and the Q18 
(below) have been designed with the 
objective of Nanoflow integrity. 
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Continuing to attempt to control damaged sound waves is a losing battle.   

The answer is to achieve the highest level of sound quality and control Waveform Integrity.  The artist 
and audience will finally be able to achieve the experience they are both looking for, while offsite noise 
is minimised.  The live music industry will be allowed to thrive. 

Flare Audio is the only loudspeaker manufacturer whose products achieve Waveform Integrity with 
patent pending technology. 

For a demonstration of these technologies and for further information please visit 
www.flareaudio.com. 

To join the debate and respond to this white paper, email: info@flareaudio.com 

 

No More Damage Control 
 

http://www.flareaudio.com/

