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BACKGROUND



òDisabling hearing lossó

2% of adults aged 45 to 54

50% of those 75 and older 

[National Institute on Deafness and Other Communication Disorders, 2016]

òSome trouble hearingó

15%of US adults

BACKGROUND BACKGROUND



Safety-critical sounds

Mundane yet useful sounds

Social interactions with hearing people

Sound awareness has wide-ranging impactsé

[Matthews et al., Behaviourand Information Technology, 2006]

BACKGROUND



Can improve sound and speech recognition

Do not eliminate hearing loss

Success varies
(e.g., based on hearing loss level, linguistic abilities, training)

Hearingaids Cochlear implants

[Dillon, 2008; NIDCD, 2014]
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Always-available, private, and unobtrusive sound 

sensing and feedback that augments the userõs 

existing sound awareness strategies

Our goal

BACKGROUND



What interest do deaf and hard of hearing users have in 

sound awareness?

What information do they want and how would they want it 

conveyed?

But how do we get there?

BACKGROUND



[Ho-Chinget al., CHI ô03; Matthews et al., BIT ô04; Matthews et al., ASSETS ô05 ]

Early work on sound awareness needs
BACKGROUND

Also investigated which sounds are desired by DHH individuals.

Sounds occurred around the room and were visualized on this display.



More recent trend: mobile and wearable approaches

Wrist-worn òSound Compassó
e.g.,Kaneko et al., IEEE SMC ô13

Smartphone-based detection
e.g.,Bragg et al., ASSETS 2016

Localization on a head-mounted display
e.g.,Jain et al., CHI 2015

BACKGROUND

These studies tend to be qualitative and have not examined social acceptability. 



EXPLORATORYSTUDYWITH201 DHH PEOPLE



Who is interested in sound awareness?

Examine the influence of demographic factors

Compare mobile and wearable devices, output 

modalities, and speech vs. non-speech sounds

Assess utility and comfort across social contexts

What are form factor and feedback preferences?

What are predicted social implications?

RESEARCHQUESTIONS

CONTRIBUTIONS



METHOD



METHOD

Online survey
Hosted on surveymonkey.com, and took up to 20mins.

METHOD



Online survey
Hosted on surveymonkey.com, and took ~20 mins.

Closed- and open-ended questions
Demographics

Sound awareness interest

Imagining device designs: wearable and mobile

Oral conversation support

Visual and vibrational feedback

Filtering and notification

Social context

FORMATIVESURVEY: Method METHOD



Smartphone Smartwatch Head-mounted display

METHOD



Smartphone Smartwatch Head-mounted display

òImagine that each device has the ability to constantly monitor and 

identify the sounds around you, and to inform you about those sounds, 

either through visual or vibrational feedback.ó

METHOD


