


SoundSpace is a CI remote control interface that 

is connected to the internet and lives on many 

connected devices. This is a highly customizable, 

contextual interface that learns the user’s habits 

and preferences.

SOUNDSPACE
DESIGNED BY YOU, HEARD BY ALL

SOUNDSPACE
SOUNDSPACE

SOUNDSPACE
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QUICK ACCESS
CONTROL PANEL

CUSTOM GESTURES

Integrate customizable menus in system-

wide user controls, such as the iPhone’s 

Control Panel and 3D Touch Menu to ensure 

quick access

Allow users to create unique gestures that 

instantly access the controls of their choice.

Usability

Figure 9: Design Explorations | Usability 1
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Usability
VOLUME
UP & DOWN SLIDERS

DIALS WITH HAPTIC FEEDBACK

COLOR SENSE

To abide by Don Norman’s rules of good 

design (2013), map the placement of 

controls and variables in a way that users 

will intuitively understand. The volume 

should go up and down, the left ear control 

should be on the left and the right ear on 

the right side. The center slider allows users 

to boost the volume while keeping the 

percentage for each ear the same.

Connected wearables such as the Apple 

Watch are the perfect vessel for a dial 

interface for controlling the volume. A dial 

visual takes advantage of the fact the Apple 

Watch has a dial on its side and the built-in 

haptic capabilities that provide feedback 

and precision.

Yellow and red are consistently used to 

represent the left and right ear respectively. 

The combined volume is orange to 

represent a mixture of the two colors.
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Hearing Diameter

SENSITIVITY
Sound Diameter

GOING IN CIRCLES

LANGUAGE MATTERS

The current system for changing this 

variable is an up and down slider that 

requires trial and error to learn how to make 

the changes the user wants to make. Circles 

are a more appropriate visual. Users can use 

a pinching gesture to widen or decrease 

their depth of sound.

Currently this variable is called “Sensitivity,” 

which is confusing when the other main 

variable is Volume. An interviewee described 

Sensitivity as a diameter of sound that the 

CI picks up. My design proposes a change 

from “Sensitivity” to “Sound Diameter.”
Figure 10: Design Explorations | Usability 2
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Customization
User PROGRAMING

Since the sound produced on a Cochlear 

Implant is completely digital, users have the 

incredible ability to create different sound 

programs for different environments. 

However, users today must visit an 

audiologist to create up to four programs 

that their devices can store. If the Cochlear 

interface were connected to the Internet, a 

cloud-based storage solution would allow 

users to create and save many programs. 

My interviews revealed a common 

frustration: users were designing these 

programs in a quiet audiologist’s office. This 

meant they were not able to test out these 

settings in the appropriate environment. 

COUTURE HEARING
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Currently, the remote assistant offers four slots for Sound Programs that the user creates 

at the audiologist’s office. Once these programs are uploaded, users can only make 

changes if they make another appointment with the audiologist. This is an expensive, as 

well as a time consuming, endeavor. Allowing users to create their own profiles grants 

them autonomy and gives them a greater sense of control over their hearing.

POWER TO THE USER

TAGGED FOR AUTOMATION

This design concept allows users to tag 

their profiles with location, scheduled 

events, time of day, weather conditions 

and proximity to specific people. This gives 

the interface the ability to learn the user’s 

preferences and behaviors. 

Figure 11: Design Explorations | Customizations
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A Connected Interface

Routines

Routines allows users to design an 

automated series of actions that follows 

rules based on time, location and data 

available online. This walk-through of 

routine creation shows the parameters that 

users can set in their routines. 

A SEQUENCE OF EVENTS

START
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END

Figure 12: Design Explorations | A Connected Interface 1
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A Connected Interface

Max wakes up to his wearable device’s 

haptic alarm. He showers and puts on his 

Processors. His smart watch recognizes this 

and opens SoundSpace automatically. 

“Turning on” initiates a sequence that 

Max has previously compiled. This 

specific routine is set to run on work 

day mornings. 

Max likes to “warm up his ears” in 

the morning to ease the transition 

between total silence while sleeping 

and full sound. This routine is set to 

wirelessly stream a morning playlist. 

Here is an example of how a routine works.

A ROUTINE IN ACTION

START
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This routine is set to rise in volume  and 

transition slowly into environmental sounds 

in a crossfade feature.

Still listening to music, Max 

walks to a busy nearby cafe 

for his morning buzz.

 Not wanting to stop his pre-set routine, 

Max uses his wearable device to pause the 

music and place his caffeinated order.

The Quick Pause function automatically 

resumes where the music and the routine 

left off after 30 seconds. 

Figure 13: Design Explorations | A Connected Interface 2
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Super human
Sound augmentation

David Rose (2014) talks about people’s 

willingness to spend money on filtering out 

things. Many of my interview participants 

discussed certain sounds they disliked: 

loud noises, running water. This design 

exploration posits the question of how 

could an interface allow users to block 

certain noises? How could the UI translate 

sound? 

Name Detection is a feature that alerts 

users when their name has been called. This 

feature will activate even when the user is 

listening to music.

SELECTIVE HEARING

IS THERE A MAX IN THE HOUSE? 
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SCRIBER

The SoundSpace interface seeks to alleviate 

common challenges that Cochlear Implant 

users face. These features are outside the 

realm of what a typical hearing device can 

do. With this auto-transcription feature, 

the recording feature on smart devices can 

keep a recording of a user-defined length 

of time. It can then use speech recognition 

software to transcribe it on devices for the 

user.

WHAT? HUH? COME AGAIN?

Figure 14: Design Explorations | Super Human
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Network
SOUNDSPACE COLLECTIVE

A major component of SoundSpace is a 

private, built in social media network called 

the SoundSpace Collective. This would be 

a forum solely for the users of SoundSpace 

to be able to download and upload settings 

and new features.

A forum would grant users the power to 

have their voices and criticisms heard.

The SoundSpace Collective looks at how 

an open-source approach to sharing and 

remixing settings can push the progress of 

a CI interface tremendously. 

The data generated by users would be 

invaluable to CI manufactures, designers 

and researchers in the field.

TO LEARN & SHARE

GIVE USERS A VOICE & A FORUM

PUSHING FOR EVOLUTION

BIG DATA, BIG PROGRESS
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The deaf community is very fragmented 

there is a great divide between those 

who sign and those who are verbal 

communicators. Another positive aspect 

of a private social media component is 

that it would give CI users easy access to a 

community with other CI users. This could 

be incredibly helpful in bringing together 

different factions of the deaf community. 

BRIDGE THE DIVIDE

Figure 15: Design Explorations | Network
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Risk assessment
Addressing safety concerns

Designing an interface for assistive 

technology will invariably draw closer 

scrutiny of whether or not features are safe 

or harmful for users. Following my design 

explorations, I conducted a risk assessment 

study. I designed solutions to address 

some of the safety concerns that could 

potentially exist with this type of interface. 

For example, if a user decides to block 

a sound that could indicate a dangerous 

situation, the interface could learn different 

warning sounds and use haptic controls on 

a wearable to alert the user. 

PRACTICE SAFE DEAFNESS

FUNCTION USER NEEDS DEVICE REQUIREMENTS

QUICK ACCESS MENU User needs to be able to quickly access 

their most used and/or important 

functions.

The interface requires a flexible 

navigation structure. The interface 

must have many ways to access 

many pages. 

VOLUME User needs to be able to quickly adjust 

the volume of their Cochlear Implants. 

The device must have a touch screen 

with haptic feedback capabilities.

SOUND PROGRAM CREATION User needs to be able to test sound 

programs in the environment for which 

the program is intended. 

The device must have the ability to 

create, store and switch between 

hearing programs. 

TAG PROGRAMS TO LOCATION, 
EVENTS, WEATHER, ETC.

User needs to be able to tag sound 

programs to relevant information such 

as time of day, location or events in their 

calendar. 

The interface must exist on  a 

multi-functional, internet-connected 

device that has access to the user’s 

information across several systems 

CREATION OF SEQUENCES AND 
ROUTINES

The user needs to be able to move from 

different sound settings without having 

to manually change sound programs. 

The interface must allow tags 

assigned to profiles to act as triggers 

for automation. 

SCRIBER The user needs to be able to understand 

what is being said when they have 

difficulty hearing or keeping up with 

whomever is talking. 

The device must have a microphone, 

the ability to record and decipher 

speech and transcribe it for the user 

to read.

NOISE BLOCKER The user needs to be able to block out 

unwanted sounds. 

The device must be able to pick up 

sound and display the sound visually. 

COMMUNITY The user needs to be able to 

communicate with other CI users and 

share their settings with other users. 

The interface must exist on  a 

multi-functional, Internet-connected 

device. 
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DESIGN IMPLEMENTATION RISK MITIGATION

A customizable menu on a mobile device with touch screen capabilities. Allow the 

CI controls menu to live in the system control menus that are accessible with special 

gestures (swipe up; 3d touch). Allow users to prioritize functions. 

The user conducts an unwanted 

action.

The interface also has to offer a quick 

“undo” feature and the fast access will 

help the user backtrack on any unwanted 

actions. 

A touch screen on a mobile device that allows for a custom gesture that pulls up the 

volume control and allows users to quickly and easily change the volume.

The user turns the volume up to a 

dangerous level.

The audiologist will set safety parameters 

that limit these controls to safe levels. 

The interface houses the function of designing sound profiles “on the go.” This 

alleviates trips to the audiologist’s office and allows users to test their programs in 

the environment they intend to use the program.

User’s privacy could be 

compromised.

Encrypt data.

Allow users to tag information to their sound programs either during or after 

creating and saving a program. Allow users to connect sound programs from other 

programs.  

The user is unable to quickly exit 

The routine or sequence.

Offer access to a function that allows users 

to pause or stop sequences. 

Allow users to create sequences of events based on relevant information. For 

example, if a user prefers one program at home and another at work, the user can 

set this automatically to happen based on GPS.

The user creates programs that are 

unsafe for both the user and/or the 

internal device.

The audiologist will set safety parameters 

that limit these controls to safe levels. 

Aid users beyond helping them hear as well as they can and give users a backup 

plan for when they are not able to catch everything. This feature automatically saves 

audio and can either transcribe speech in real time or reach back in time with a 

saved transcript that users can refer to after the fact. 

Privacy is a concern. Encrypt data. Make this an optional feature. 

Automatically delete unsaved data. 

Give users better control over their hearing experience by allowing them to block 

out unwanted sounds.

This feature could block out sounds 

to user that inform them of danger. 

Build in safety alerts that send alerts on 

users’ devices that indicates danger. 

Implement a new social media network just for users of this CI remote ecosystem. 

The network allows users to post questions and share their settings with other users. 

Make this an optional portion of the remote app.

The user’s privacy is at risk. Make this social network available only to 

users who opt-in. 

Figure 16: Design Explorations | Risk Assessment
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Safety
Designing for safety

To protect the user and their devices, this 

concept relies on the user’s audiologist 

to set safety constraints as to what they 

can adjust and the range of sounds that is 

safest for them.

SETTING LIMITS
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If a user decides to block a sound that 

could indicate a dangerous situation, the 

interface could learn different warning 

sounds and use haptic controls on a 

wearable to alert the user. 

A caution screen could also provide 

resources for CI users in case of an 

emergency. Having the ability to text 911 

would be very helpful for users who don’t 

feel comfortable talking on the phone. 

KEEP ALERT

Figure 17: Design Explorations | Safety
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CONCLUSION

Conclusions and Future Implications

Disabled users have been disenfranchised 

consumers of the very technology they rely 

on for their way of life. Including the user 

into the design is key to producing a user 

experience that is beneficially responsive to 

the specific needs of users with disabilities. 

My interviews with hearing device users 

gave me a deeper understanding about 

how different users utilize their devices. 

Asking participants to imagine new 

functionality for a CI interface brought 

forth many ideas that I would never have 

come up with on my own. My interviewee 

Steve (2017) commented that he had never 

thought to think of his Cochlear Implant 

critically, but with a simple prompt, he 

quickly became a rich source of design 

ideas. Users of Assistive Technology are 

invested stakeholders and their input should 

be one of the designer’s most important 

resources.

The goal behind designs for hearing devices 

has primarily been to masks the user’s 

disability. Shifting the paradigm of what 

it means to design for disability can also 

enable innovation. Some of my designs 

explored the question, ‘what if designs 

raised the benchmark to Super Hearing?’ 

Features such as customized sound 

programs, the ability to selectively augment 

sounds and an auto transcription feature 

could easily be repurposed to suit the 

consumer market. They could become new, 

helpful tools for the future for all. 

David Rose’s concept of enchanted objects 

explores ways to reduce manual user 

input. Untethering CI users from manually 

make adjustments allows them to focus 

more on the world around them. The 

Internet of Things enables a contextual 

interface where the system gathers data 

to learn and predict the user’s actions 

subsequently triggering prompts. This not 

only benefits the individual user, but the 

generated data would be an incredible 

resource for designers and producers 

as well as doctors and audiologists. If CI 

remotes fed data to cloud-based systems, 

designers and producers could gain access 

to an enormous amount of data that could 

be helpful in making educated design 

decisions for future iterations. It would 

push the evolution of the system at a much 

greater pace than a closed interface could. 

Further investigations should examine how 

the concept of Big Data could promote 

progress in the assistive technology arena. 

The SoundSpace Collective would give CI 

users easy access to a community with 

other CI users. Connecting CI users to the 

Internet opens a world of possibilities and 

would empower users by giving them a 

voice and the opportunity to think critically 
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about the technology upon which they are 

so dependent.

The deaf community is deeply fragmented. 

There is a great divide between those 

who sign and those who are verbal 

communicators. The SoundSpace Collective 

could be incredibly helpful in bridging the 

divide between different factions of the deaf 

community. Further research should explore 

possibilities in opening up this type of 

interface to all hearing device users, not just 

those who use one brand or one type. This 

would expand the benefits of these designs 

to cover all deaf and hard of hearing people 

who use hearing technology. It would build 

subcommunities of support within the 

larger deaf community. 

The questions and possibilities this 

investigation explores should be applied 

to the disability community as a whole. 

How could people with other types of 

disabilities benefit from a social media 

outlet comparable to SoundSpace? What 

innovative features in an interface for blind 

and low vision users could be helpful to 

mainstream audiences? My explorations in 

this research seek to push boundaries while 

using user-centered design. While I cover 

a wide range of topics and ideas, I only 

scratch the surface of limitless possibilities. 

Further investigations should continue to 

draw inspiration from the user and continue 

to dare ask, “what if?” and “why not?” 
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A P P E N D I X

FACEBOOK POLL Google Survey

Option 1: I have the Remote Assistant, but I 

don’t use it often. 

Option 2: I love the Remote Assistant, and I 

use it all the time. 

Option 3: I like the Remote Assistant, but I 

think improvements could be made. 

Option 4: I do not like the Remote Assistant. 

Name

Email

How old are you? 

How old were you when you got your CI?

Do you have one or two CIs?

Are you comfortable with your Cochlear 

Implant(s)? 

What adjustments do you tweak the most 

on your CI? 

What are your three favorite things about 

the Remote Assistant?

Posted February 16, 2017 Posted February 20, 2017

DO YOU LIKE AND USE YOUR 
COCHLEAR REMOTE 
ASSISTANT?

WHAT DO YOU LIKE AND 
DISLIKE ABOUT COCHLEAR’S 
REMOTE ASSISTANT?

What are your three least favorite things 

about the Remote Assistant?

If you could build your dream Remote 

Assistant, how would it be different than the 

current one?

If you could build your dream Cochlear 

Implant Processor(s), how would it be 

different than the current one? What 

features would you add?

Is there something else you want to say 

about your experience with your CI Remote 

Assistant or your general CI experience? 
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Interview Questions

Hearing Device User Experience

Name:

Age:

Profession (or what is your Year and Major if 

you are a student):

When were you first diagnosed with hearing 

loss?

How did you lose your hearing?

Do you sign? 

Do you consider yourself a part of the Deaf 

community? Why or why not?

Conducted between 

October 2016 - April 2017

HEARING DEVICE USER
EXPERIENCE

What hearing devices do you use?

Are you happy with your hearing device?  

Why or why not? 

Do your hearing devices have a remote 

control or an app that allows you to change 

settings?

Do you use Sound Profiles on your hearing 

device?

What features do you adjust most with your 

hearing devices?

What three features do you most appreciate 

in your hearing device? 

What three features do you wish your 

hearing device had?

Do you listen to music? If so, what is the 

best way for you to listen to music?

Do you talk on the phone? If so, what is the 

best way for you to hear well on the phone?

Do you use a microphone or FM system? 

If so, when do you use this? Does it have 

features you wish your hearing aids had?

Do you use a smartphone?

Do you use a smart wearable such as an 

Apple Watch or a Fitbit? 

Would you like to use your smartphone or 

smartwatch to control your settings?

How do you envision your “dream hearing” 

device? 

Any other information you think I should 

know/ be aware of? 
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A P P E N D I X

SOUND STUDY OBSERVATION PROTOCOL

Name:

Age:

When are regular occurrences when you 

change the volume on a device?

How comfortable are you with Technology?

Do you have a preference for which types of 

volume control you prefer? 

Which kinds did you find confusing?

What feature is important to you about 

sound control?

Put the sound controls in order of your 

preference.

MULTI-CHANNEL MIC/ LINE 
MIXER

MACBOOK PRO RUNNING 
ITUNES

SPEAKER WITH BASS AND 
TREBLE DIALS

IPHONE 6 RUNNING SPOTIFY

Conducted October, 2016
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