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Introduction

An estimated 50 million people 
 in Europe find speech (dialogue and narrative) in television programmes difficult to follow. Reducing the background sound (music, effects and ambient sounds) can make the speech clearer thus providing ‘Clean Audio’.   Research at the University of Salford in the UK 
 has found that Clean Audio improves the clarity, quality and enjoyment for hard-of-hearing people and their families.

People with good hearing are able easily to more discern the speech from background, but this ability declines naturally with age. For people with even minor hearing loss or reduced cognitive ability, a high level of background audio information often leads to reduction in audibility or intelligibility of the speech; this often manifests itself before hearing loss would be clinically identified by traditional audiometric measures. This can sometimes lead to the viewer turning up the volume, but doing so will not necessarily improve intelligibility and may even exacerbate the problem. 

Clean Audio

The UK Clean Audio Forum has defined Clean Audio as: 

“The provision of television sound in a manner that achieves clarity of speech (programme narrative and dialogue) for the maximum number of viewers, especially those with hearing loss.”  

Various measures might be taken to achieve this. 

· taking particular care in production and/or

·  providing specific mechanisms for delivery which allow the user to select and/or control a mix of speech and background sound (music, effects and ambient sounds) to suit his or her taste/capabilities, for example 

· by transmitting metadata to generate a separate alternative mix in the receiver  
 or

· by providing a separate alternative mix 

The Forum is studying what practicable steps can be taken to offer such improvements and would welcome liaison with other bodies to share a wider understanding of the challenges and opportunities.

Annex A 

An example approach to Clean Audio based on processing multi-channel audio in the television receiver 

The introduction of multi-channel audio presents new opportunities to offer choice to to the viewer. In particular, the widespread availability of high‑definition television programme material, delivered to the home from a variety of sources, will lead to multi-channel audio becoming more generally available in consumer equipment.

One potential approach to providing Clean Audio is therefore to process multi-channel audio in the television receiver so as to offer “cleaner” speech than is usually contained in conventionally delivered television sound.   On selection, this could simply be played out through the existing loudspeakers in standard television sets.

The commonly employed approach to surround sound production for film has the front centre channel used to carry speech.  As a direct result there is already a large (and so far untapped) archive of programme material suitable for delivering Clean Audio. 

UK research has found that, for such material, a good combination of enjoyment and clarity of speech is obtained when the speech can be delivered in the front centre channel and the audio level of left and right channels is reduced by a modest amount. 

To maximise the potential market, it is foreseen that a common approach should be adopted for the mechanisms used to provide assistive Clean Audio, whether for packaged media, or for broadcast or IP delivery.

The following commercial requirements are intended to cover the interests of end users, service providers and network operators.

1

General

· Technical specifications shall define optional (rather than mandatory) mechanisms.
· The mechanisms defined in those specifications shall not prejudice the enjoyment of television sound for those who wish to listen to television sound produced and delivered conventionally.
· The mechanisms in those specifications shall not prejudice the delivery of other assistive services such as Audio Description.
· The specifications for delivering Clean Audio and associated data shall be simple and coding-technology neutral, i.e. shall be capable of being employed in conjunction with any multichannel audio coding technology that is supported by DVB.  
· The specifications shall be suitable for use on any platform that is employed for delivering multichannel audio, including packaged media, broadcast and IP delivery.

· End users should be able easily to select Clean Audio using a simple interface and (optionally) to control the mix of speech and background sound.  

2
Signalling and metadata

· Technical specifications shall enable the receiver to identify the incoming multichannel audio as offering a Clean Audio service 
. 

· Those specifications shall enable electronic programme guides to optionally include an indication of which programmes are available with Clean Audio.

3
Quality of Service

· The timing of the Clean Audio with respect to vision as delivered by the receiver should not differ from that of the multi-channel audio. 

4
Example System Reference Model based on speech in centre channel

Note that other styles and methods of speech delivery may be possible.
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� 	Derived from Davis, A. Hearing in Adults, 1995, Whurr Publishers, London.


� 	Sponsored by the UK Communications Regulator OFCOM


� 	An example approach based on processing multi-channel audio in the television receiver is illustrated in annex A.





� 	For example signalling to support identification of the following possible Clean Audio implementations :


	(a) as a separate audio stream 


	(b) the conventional television sound-track authored as Clean Audio 


	(c) Clean Audio derived dynamically using transmitted metadata 


	(d) Clean Audio derived automatically without use of metadata 


	(e) programme material not suitable for Clean Audio.
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