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Description Research Topic Description, including Problem Statement:

There are three areas of acoustic compromise that we wish to explore. The
first is related to speech, the second is related to the field of infrasound
disruption, and the third is related to ultrasound egress.

With regards to speech, there are three key elements of interest. The first is
to assure privacy of speech between individuals. The second is ensuring
speech can be safely contained in a given space. The third is ensuring that
you can protect an eavesdropping attack through egress of audio on other
carriers. Each of these elements are important for the individual, the
information content, and the organization in which they work.

With regards to infrasound, developing detection and countermeasures to
radiated harmful effects. For ultrasound, certain levels can also be harmful
to occupants, but they can also provide intelligence egress utilizing third
party methods such as mobile phone signals or other methods etc.

We would like to explore the science of acoustics and if there are any
opportunities or insights that can identify threats, provide closer attention
for future work; or immediate opportunities to develop bespoke counter
measures to protect UK assets.

In addition, we would like to understand and protect remote workers; offer
best practice for protection of speech and any innovation that we could
develop further. For example, particular interest is to examine the acoustic
integrity of headsets that are routinely worn both at home and in office
environments, which have now become commonplace during the pandemic
during online meetings. Another measure is to examine how spaces could
be better protected to ensure that speech is safely contained in an area
(MSVE), either a designated purpose-built environment; a rapid deployment
of a structure; or other practical countermeasures. Similarly, protection from
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ultrasound and infrasound.

The identification of particular security problems and proposed
countermeasures is of primary interest for both individuals and workspaces.

An ideal deliverable would be the ability to acoustically model ‘a design’ of
environments with differing materials, prior to construction. The model
would determine and guide material or design choices to achieve
attenuation necessary to provide a MSVE requirement at an early stage.

Metamaterials as an emerging technology in production methodology, could
these be engineered to offer retrospective installation into a building fabric
for a cost-effective audio suppression or directional control over acoustical
waves?

We appreciate that this is a broad topic covering many aspects of acoustic
research, therefore, we would welcome any expressions of interest in all or
part of the above. 

Example Approaches:

Commercial company (USA) Holosonics produce directional speakers
that could have a security use.
Government sponsors have used disruptive technologies in the acoustic
ranges, specifically sub aural, potential news articles report these being
used, plus examples of use in crowd control. Directional speakers.

Glossary:

*MSVE – Minimum Safe Vocal Effort. A level of speech (dB) in an
environment that cannot be overheard (by third parties). 
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