
Simulation and modelling of audio arrays is computationally slow and the results lack fidelity. Deployed 
systems are typically therefore under-optimised and subject to performance degradation as the 
environment changes. This new analysis technique provides accurate real-time simulations which 
will allow the development of cost-effective, high performance 3D audio arrays into a wide range of 
products and services. 

Most current audio arrays are significantly under-optimised 
either because it is not cost-effective to apply current 
analysis techniques, or ineffective due to changes in the 
deployed environment.

The current solution is to deploy numerous microphones 
in order to achieve an acceptable level of performance. 
However, this results in an unnecessarily large number of 
microphones in the array while still resulting in sub-optimal 
performance.

Advanced Audio Array Simulation
This new analysis technique allows product developers 
and audio deployment consultancies to optimise audio 
arrays to deliver improved performance with fewer audio 
elements.

Benefits
 » Improved Quality of Service – performance 

improvement delivers better user experience

 » Dynamic – optimal performance is maintained in 
changing environments

 » Reduced Size and Cost – due to fewer microphones 

 » Power Reduction – less processing required

Applications
Applications include any system with multiple receive 
(microphones) or transmit (speakers) elements that 
conform to the wave equation.

 » Event Recording – concerts, sports

 » Voice Recognition – e.g. Amazon Echo

 » Immersive Audio – gaming / home cinema

 » Automotive – beamforming for music / calls

 » Medical – improvements to ultrasound

 » Smartphone – improved microphone arrays,  
e.g. for teleconferencing

High-speed  
High-fidelity 3D
Advanced Audio  
Array Simulation
Generate faster, more accurate simulations of audio 
arrays to improve user experience and reduce costs.

Technology available to license
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Ploughshare is the hub that makes government innovations prosper.

Established in 2005 as the technology transfer partner for the Defence Science and 
Technology Laboratory (Dstl), our purpose is to ensure UK government innovations 

deliver real prosperity to the economy, our society, people’s lives, and the 
environment. 

For more than 15 years we have worked with an array of scientists, innovators, 
investors, entrepreneurs, SMEs and public sector organisations to bring 

about the commercialisation of many great innovations developed at 
world-class organisations such as Dstl, Ministry of Defence, and the 

Atomic Weapons Establishment.

Conventional Simulation A3S Simulation

P1
70

3/
C

F/
5

Description
Advanced Audio Array Simulation (A3S) is a 
computationally much faster and accurate method to 
generate the frequency responses of a microphone array. 
This is achieved with a new advanced 3D algorithm called 
“G Space”.

Use
A3S can be used to calculate the optimum response from 
an array and determine the physical configuration required 
in order to achieve it. Alternatively, an array of randomly 
positioned elements can be modelled in order to achieve 
the best performance possible.

Measurements of the deployed array can then be analysed 
to confirm the desired response is being achieved. If 
required, this information can then be used to adjust 
the beamforming algorithm to improve or maintain 
the performance of the array. This makes it particularly 
beneficial for systems deployed in dynamic environments 
with challenging and/or noisy situations.

Performance
This method is approximately 1,000 times faster than 
classical techniques at generating 2D and 3D frequency 
responses of a microphone array. For example, using 
comparable processors, a computational process that 
would take 8 hours can now be completed in 30 seconds.

This method also allows a significant reduction in the 
number of microphone elements required while also 
improving performance. A prototype has been developed 
and compared with a leading commercially available 
microphone array. Measurement of the 3D Directivity Index 
(DI) has shown that the commercially available system 
comprising 70 microphones could be outperformed by a 
16-element array.

More information
For more information about this, or to speak to us about 
our other software or processing related IP, please contact 
us.


