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HEARING ALERT

BACKGROUND OF THE INVENTION

Typically hearing aids do not have directionality. They collect sound only based on the
orientation of the individual wearing the aids. Hearing aids with two (dual) microphones are,
in principle, able to detect the directions of sounds based on the principle that sounds
arriving from behind will reach the back microphone before the front one, and vice-versa.
As a result, the hearing aid can then focus on speech and away from noise (if they are
arriving from different directions). Hearing aids are therefore available in a variety of
formats with an associated degree of complexity and relevent cost. These are fixed
directionality devices; when the hearing aid only picks up all sounds directly in front of you.

It will only help when noise is directly behind you and speech is directly in front of you.

Adaptive directionality; is when the hearing aid continuously monitors the listening

environment in search of speech before focusing in that direction and away from noise

(again if they are arriving from different directions).

Narrow directionality; compared to fixed and adaptive directionality, narrow directionality
devices use a much more focused beam with directional beamforming. It suppresses
sounds at angles outside of the very narrow beam and by doing so provides additional focus

on speech.

Directionality in hearing aids is therefore designed to maximise signal-to-noise ratio for
speech coming from a particular direction without respect for the intent of the listener and

can be an intrusion on the intensions of the person wearing the hearing aids. Directionality
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in hearing aids is best suited to those with signal-to-noise ratio (SNR) losses in the mild-to-
moderate (4-8dB SNR loss) range. For those with greater SNR losses, directionality can still
provide the benefit of listening comfort and can help with the understanding of speech in a
noisy environment as long as contextual and speech cues are available. Individuals with
hearing loss do not rely solely on the use of hearing aids. They like to be able to see the
person clearly and combine the audio signals they receive with elements of lip reading and

contextualisation.

Technological developments, enable us to address the issues of speech cues and
directionality in a different way. Wake-up-word (WUW) speech recognition can be
incorporated into a hearing aid system that would enable the person being addressed to
identify quickly the direction of the speech and face the person addressing them to improve

their understanding and communication.

SUMMARY OF THE INVENTION

The unigue requirement of the system is that it should recognise a single word, such as the
person’s name when spoken as an alert, while rejecting all other sounds with virtually 100%
accuracy including the phrase or word of interest spoken in a non-alerting (i.e. reference)

context.

The system comprises two devices that may be incorporated into the hearing aids or may be
worn independently of the hearing aids on either side of the body, for example as bracelets
or other body adornments. The devices are paired to each other and will process the signal
of the WUW to alert the wearer to the direction of the sound i.e. that they are being

addressed. This communicable alert may be in the form of an aural signal to the person
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wearing the hearing aids, a visual signal on the device or a tactile signal e.g. a series of
vibrations that has a directional context such as a single vibration for ‘forward’, a double
vibration for ‘rear’, a triple vibration for ‘left’ and a quadruple vibration for ‘right’ or similar
or even the left device alone emits a signal for ‘left” and similarly the right device alone

emits a signal for ‘right’.

Such a device would result in the wearer recognising that they were being addressed and
turn to face the speaker, taking in the other visual cues to enable them to interact better in
the conversation. WUW speech recognition has previously been described by Kepuska
(2011) and have been incorporated into home entertainment and information systems.
Never before has the technology been incorporated into a directional modality for personal
use. This is different to binaural processing that is currently incorporated into directional
microphones in hearing aids that allow the listener to orientate themselves optimally in
noisy environments in order that they can receive the best signal from the person talking to

them.

DESCRIPTION OF THE INVENTION

The inventors recognise that individuals with impaired hearing can be frustrated by current
hearing aid technologies because they either do not incorporate directionality or where
directionality is incorporated, it addresses only the SNR to improve the quality of the signal.
This can leave the individual unaware sometimes that they are being addressed by someone
approaching them other than face on and/or resulting in the individual asking the person

speaking to start again now that they have their attention.
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In one embodiment the device is a single unit that operates on a WUW system and alerts
the wearer that someone is talking to them via an aural, visual or tactile signal. The
inventors are aware that this is a suboptimal embodiment of the invention since
directionality cannot be obtained from a single sensor. More preferably, the inventors have
created a second embodiment of the WUW device that alerts the wearer to the
directionality of a person who is addressing them. The device is ideally worn bilaterally on
the body e.g. bracelets, rings, independent of the hearing aids or may be incorporated into
the hearing aids themselves or into clothing. The bilateral nature of the device renders to it
the directional functionality. The device comprises of a signal detector means, a WUW
detector means, a device pairing means, for example Bluetooth, and a signal processing
means resulting in a directional alert to the wearer. Said alert signal may be aural, visual or

tactile - that may not be mutually exclusive.

The devices are initially paired together and operate in unison via a wireless means. The
devices are programmed to recognise the WUW through a single input or multiple inputs to
provide improved accuracy of recognition of the WUW e.g. the person’s name. The WUW,
once detected, enables the devices to process the signal and through the bilateral
configuration, determine if the WUW has originated from a source to the front, rear, or to
the left or right side of the wearer. The signal processing for the WUW is designed to
recognise multiple accents and dialects to provide an accurate interpretation of when the

individual is being addressed (Kepuska 2011).

The device may comprise a power indicator and be powered by a replaceable battery power

supply or may be rechargeable.
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The hearing alert device may also be programmed to recognise additional alarms that
safeguard the individual and improve quality of life. For example, the device may be
programmed to alert to a doorbell ring, a telephone call or a smoke/fire alarm and other

systems that are used in everyday life.

REFERENCES
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CLAIMS

1. A wearable hearing alert device that operates on a wake up word (or phrase) and
indicates to the wearer via an aural, visual or tactile signal that they are being
addressed.

2. Adevice according to claim 1 that indicates the direction of the addressor.

3. Adevice according to claim 1 and 2 that comprises at least two units that are linked
wirelessly.

4. A device according to claim 2 that may be incorporated into a hearing aid.

5. A device according to claim 2 that may be a personal wearable accessory.

6. A device according to claim 2 that may be an item of clothing.

7. A device according to claim 2 where the wake up word or phase is programmable
and customisable by the wearer.

8. A device according to claim 2 where the wake up word recognises different dialects
or accents.

9. A device according to claim 1 and 2 that can alert the wearer to predetermined
alarms and sounds.

10. A device according to claim 1 and 2 where the device is battery operated.

11. A device according to claim 1 and 2 that has a rechargeable power supply.
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