
Phase 1
Design Research
Group 1



Background
In the UK, over 2 million people have visual 
impairments (VI) severe enough to cause a significant 
impact to people’s daily lives, and 6 million are living 
with sight threatening conditions1. Although plenty of 
functional products exist for people with V.I,  the rapid 
developments in consumer electronics and digital 
media in the past two decades has meant that people 
with V.I are increasingly feeling left behind as these 
innovations have become culturally profound and are 
almost completely based on visuals.

We are blind gamers,
we are out here and 
we want to play too.”

“

1 in 4

- Brandon Cole

people with VI felt as 
though they had little 
choice about how they 
spent their free time1.

Feelings of well-being are 
significantly lower amongst people 
with VI with 40% diagnosed with 
clinical depression1.

The Value 
of Sight
has increased over the past 
decade with our dependence 
on social media and the 
internet, meaning that many 
people with VI are missing out 
on the opportunities that they 
hold.

Image: (2016). Michelangelo: The Devil in the Detail [online] Befront Magazine. Available at: https://befrontmag.com/2016/10/14/michelangelo-the-devil-in-the-detail/ [Accessed 09 Feb. 2019].
1: (2018). Slade J, Edwards E. Eye health and sight loss stats and facts, RNIB. Available at: https://www.rnib.org.uk/professionals/knowledge-and-research-hub/key-information-and-statistics [Accessed 21 Jan. 2019].

Quote: (2018). Cole B. Passionate Blind Gamer Discusses Video Games, YouTube. Available at: https://www.youtube.com/watch?v=GXRJlhR7Myw&t=1435s&app=desktop [Accessed 09 Feb. 2019].
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User Selection

Visually 
impaired

Fully sightedFully blind
Interested in 
technology

Gamers

Would like to 
play games

Video-games 
to socialize

Born visually 
impaired

Lost sight 
later in life

Assessment of accessibility to users:

Learners with disabilities or language barriers are 
potentially accessible but ethics involved with children 
is more complicated, and the opportunities to develop 
a product that is novel, hand held and accessible are 
low. The medical knowledge and testing necessary to 
provide a realistically helpful product is beyond our 
capabilities, and testing could potentially be harmful for 
our users. 

We could potentially have access to users suffering from 
Parkinsons, but our product would likely result in a more 
ergonomic version of a mainstream which to us was not 
novel enough. Young girls in STEM was a very appealing 
topic to us, but it was very difficult to visualise a final 
product that would be hand held.

Possible undeserved users short-listing:
• Learners with difficulties such as ADHD or language 

barriers.
• Users suffering from diabetes 
• Handling tools with Parkinsons
• Young girls in STEM fields
• Digital entertainment for users that are visually 

impaired

Final selection and justification:

Creating digital entertainment for users that are visually 
impaired was our final choice since access to users was 
feasible, it was possible to create a product within the 
guidelines of the brief. What was most appealing was 
the fact that it is an area with very little development and 
thus giving us a lot of scope to create something truly 
unprecedented and meaningful.

Visual representation of the characteristics 
surrounding our selected users.
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The Research Process

Before embarking on the research process, it 
was necessary to identify the key topics need to 
holistically understand human experience of the 
visually impaired community. The topics (shown 
on the right) were then thoroughly researched 
with the aim of collating all findings in one large 
easily accessible database (in this case Airtable 
was used.) Specific emphasis was made on truly 
extracting insights from the research findings, 
as opposed to simply copying raw data onto 
our database. The following shows the research 
methods used:

Literature review:
Many charities and organisations, like the RNIB, had 
extensive collections of readily available data and 
results from studies carried out by professionals. 
These were valuable and insightful sources that 
helped contextualise our more personal findings.

Online platforms:
Youtube was highly useful source in understanding 
how people with V.I play existing games, their 
frustrations, how they interact with technology, and 
what daily challenges they have to overcome. This 
was particularly beneficial for us because it was an 
unfiltered source of information at an individual user 
level that provided us with many insights.

Interviews:
We had a particular interest in understanding 
both the users and the designers’ experience to 
understand necessary considerations and potential 
pitfalls. For this reason, we spoke to a person that 
was blind and a designer that produces games for 
people with V.I. 

Medical Conditions

What are the possible causes of blindness, what 
degrees of blindness exist and in what way is vision 
affected in each of these cases.

Existing Entertainment for V.I. 

How are games designed to be inclusive, and are 
they as compelling and popular? 

Existing Accessible Technology 

How are games designed to be inclusive, and are 
they as compelling and popular? 

Market Research

A thorough research on the situation of our users, 
what challenges they face on a daily basis, what 
is being done to alleviate them, with a focus 
on demographic, socio economic, educational, 
technological and mobility aspects.

Personal Experiences 

Facts and figures are important, but we truly 
wanted to understand what our users experience 
on a personal and individual level, heard directly 
from them.

Gaming Market 

Looking at the current gaming market and 
analysing the economics, trends, and the mass-
market appeal.

Visual Perceptions 

Understanding what visual properties are most 
helpful to those with partial sight.



Personas

Nav has a very busy live. Sports are very important in his 
daily routine not only to stay active but also to meet with 
his friends. Nav lives in a flat by himself,

“It is an organized chaos where everything is at a certain 
place so that I can find it”. 

Naqvi loves meeting up with friends although he does 
notice he never takes part when they are gaming.

”When there’s bad weather they like playing video-games 
but I have never really played, they are just not easy to 
learn for us”. 

Nav Melwyn

Personality:

Mel works every day until quite late. He is a parent of four 
kids, his youngest Mary has a visual impairment. He has 
always loved playing games and his kids to but he feels 
Mary is a bit left out sometimes. 

“I just want her to be able to also participate on our 
Sunday gaming sessions”. 

Sam is a very socially active teenager. She likes going 
to parties and meeting up with friends around town. 
They always help her around as she is their only 
visually impaired classmate. She has also learnt how 
to play some video games this has been mainly thanks 
to the help of her friends and long hours memorising 
commands. She still finds it hard and a bit lost when they 
get to a level she has never played before. Sam likes 
clothes with very bright colours as she can match them 
better. Still she loves gaming every other day while eating 
sweet and savoury popcorn. 

Sam

Interests:Personality:

Interests:

Personality:

Interests:



The Current Experience
This experience map plot the real journey of Michael 
Espinoza as he playing fighting games on his PS4. He 
says he likes these games as there is little navigation, 
meaning he can focus on the gameplay.
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1. Switches on console
2. Uses text to speech
3. Navigates through home screen
4. Selects character
5. Plays game
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• Initially struggles 
slightly to find the 
power switch

• Once found, it is 
pressed

• User is reliant on the 
audio feedback of the 
button to confirm it 
has been pressed

• Overall, the 
experience is average 
and not unusual for 
the user

• The user navigates 
through the initial 
console pages and 
logs in whilst reliant 
on the voiceover.

• The experience of the 
voiceover is not well 
designed, therefore 
it says everything 
on the page in a cold 
monotonous voice

• This process is slow 
for the user and  can 
be annoying at times

• Once on the game’s 
menu,  the user hears 
the voiceover but can 
quickly select the 
correct item as they 
have memorised the 
menu items. This skill 
is developed after a 
couple of tries

• This brings some 
satisfaction to the 
user, but again, this 
is not unusual for the 
user

• When selecting 
the character, the 
user has learnt over 
time to identify the 
associated sounds. 

• This makes the 
process quicker and 
brings satisfaction to 
the user.

• After a tedious setup 
period, the user can 
finally begin the game.

• They wear headphones 
and use the stereo sound 
to identify direction, and 
specific action sounds 
to determine the events 
taking place

• They say it takes about 
5-6 hours to train 
themselves to play the 
game with only the 
audio.

Learning a new video 
game is like learning a 
new instrument”

“

Experience Map and Quote Based on this Video: (2018). SightlessSenshi. Blind Man Gaming - How I play fighting games!, YouTube. Available at: https://www.youtube.com/watch?v=TW6fmR0WcLM [Accessed 09 Feb. 2019].



Interviews
As part of our research, Nav and Melwyn (who 
have been anonymised in these slides) to gain 
a true understanding of the experiences of 
people with V.I and how to design for them in 
the most representative way. 

NAV MELWYN

Technology
Nav uses an IPhone with specific shortcuts that trigger commands. 
He has to learn these commands through memorisation. The 
voiceover feature allows him to know what he is touching and he 
has trained himself to speed the audio to 190%.

Can get very tedious when navigating poorly laid out websites 
with many features, and the excessive information read out by 
the screen reader reduces efficiency and bores him.

An example of a good website would be BBC, with clear titles, 
labelled images, and subtitles that allows for information to be 
easily accessible.

Social Media
Nav cannot use applications such as Snapachat and Instagram 
as they are purely visual. Facebook does not appeal to him. 
WhatsApp and email are enough for him to communicate. 
WhatsApp in particular is very accessible, except for a new 
feature in screen read that interrupts the message if a new one 
comes in.

Digital Entertainment
Has tried certain games tailored for visual impairment, but 
they are basic and not engaging.

Doesn’t go to the cinema often unless there is audio 
description.

Used to play board games, enjoyed bonding time 
with the family, but prefers games with a purpose, 
or a learning outcome.

Fundamental Differences 
in Perception
Nav learns from the environment he is in to 
help him form a mental picture. The more 
he interacts with the environment the more 
he understands it and begins to ‘see’ it.

Certain descriptions don’t add any 
value to him, like colour. He is aware 
of what certain colours look like but 
cannot distinguish tones.

Game Design
Current games mainly use voiceover.

Melwyn uses blind glasses to experience what its like to be blind.

Believes iPhone game design is the most exciting.

Using too many audio features is counterproductive as it can 
overwhelm the user.

Use of high contrast and simple geometries is recommend.

It is usually a struggle to release a game and accept feedback on it 
to improve it.

Inclusivity
The holy grail is an 
inclusive game”

“ No point making a game just for 
people who are people who are 

visually impaired. People want to play 
with their friends on an equal level. 

Could aim towards older generation, as it hasn’t 
been looked at yet.

Want to develop a social game to improve overall daily 
experience of users.

Learning Environment
Schools buy Braille readers etc but children much prefer to use iPads.

If you’re a parent Braille isn’t useful.

Biggest Challenges
Shops and businesses don’t understand the problems fully so don’t 

implement solutions effectively.

We need to make a clear problem statement so that people will be 
engaged with the product.

Every child is different so we can’t solve the same problem for 
everyone.

What am I going 
to use braille for 
if no one else can 
read it."

“



Context Only 1% of people with VI know 
Braille because it is difficult to learn2, 
showing that as a language, it is 
not as empowering as a means of 
communication as first assumptions 
may suggest.

The prevalence of visual impairments have a 
strong correlation with socio-economics, with 
those from low income backgrounds and/or from 
ethnic minorities more likely to experience sight 
loss1. This is due to factors like the cost of glasses 
or optometrists, cultural stigmas, and seeking help 
only when symptoms are bad. What this tells us, is 
that cost should an important consideration as it is 
currently a barrier for people when seeking tools, 
products, and help.

In addition to the fact that people 
with VI are more likely to be 
depressed compared to the general 
population1, the fact that people 
with VI feel cut off from technology 
tells us that this significantly affects 
their well-being, implying that 
improving the engagement and 
experience with technology could 
indirectly increase the quality of life 
and well-being.

Visual Impairments cost the UK 
economy around  £28 billion per 
year, however only £3 billion is 
dedicated to healthcare1. The 
remaining £25 billion is associated 
with unemployment, cost to family 
and friends, and the reduction 
in well-being. By engaging with 
people with VI, indirectly, feelings 
of well-being would increase and 
stimulate the economy more by 
creating new markets or growing 
existing ones.

UNEMPLOYMENT

LOW INCOME LOW WELL-BEING

In addition to the socio-economic 
correlation, there is also an economic 
cycle that traps people once they have 
a visual impairment. Currently, only 
25% of people with VI and of working 
age are in employment1. This is due to 
widespread discrimination and lack 
of understanding into what people 
with VI van actually do. The high rates 
of unemployment mean that 4 in 10 
people with VI struggle to make ends 
meat1, further preventing them from 
accessing the help or tools they need.

Sight loss is the biggest barrier that is 
inhibiting travel, employment, leisure, 
and technology, even amongst those 
with additional impairments. The 
effect of this is that 40% of people 
with VI feel cut off from those around 
them and about one third of people 
with VI feel less able to make the most 
out of technology. 

Visual Perceptions:

Contrast
Contrast

Contrast
Contrast

Contrast

Using existing design 
guidelines and comments 
from our user, the following 
guidelines should be used 
to aid and enhance the 
experience of those with 
remaining vision:
• High contrast colours
• Use of sans-serif typefaces
• Simple geometries
• Non-realistic cartoon like 

visuals
• Visual texture and 

organisation
• Large Size

1: (2018). Slade J, Edwards E. Eye health and sight loss stats and facts, RNIB. Available at: https://www.rnib.org.uk/professionals/knowledge-and-research-hub/key-information-and-statistics [Accessed 21 Jan. 2019].

2: (2012). Rose D. Braille is spreading but who’s using it?, BBC. Available at: https://www.bbc.co.uk/news/magazine-16984742 [Accessed 21 Jan. 2019].
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• There is a correlation between the effects of visual 
impairments and low socio-economic status, hence 
the market is generally more sensitive to cost and 
experiences lower wellbeing.

• People with V.I want enjoy the same leisures as 
everyone else and not feel isolated by specifically 
designed products.

• The utilisation of residual sight is often overlooked, 
therefore visuals can be considered as an important 
factor to consider when designing products.

• People with V.I can quickly use audio and tactility 
to build up a mental image of their experience, and 
they are experienced in memorising certain cues to 
indicate events. 

• Within the video-game industry, inclusivity has not 
progressed as much as in other industries, therefore 
there is a great opportunity to expand into this space.

Insights
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Missed Opportunity 1

A hand held device with an 
engaging interaction not 
based on visual feedback 
designed to be standalone.
Portable content device orientated around no visual 
senses. 

However These features exist as add ons to existing technology to make it accessible, 
but could we perhaps discard the mentality of reverse engineering and create a 
device designed to be inclusive from the start, that does not rely on visual feedback to 
interact with the user.

The potential for the result to be small and hand held is low. It is possible to do so, but 
to create a fully immersive experience, it is limiting to only have the given dimensions 
to experiment with. 

The resulting product would also likely lean towards a narration style game, and 
existing similar products have failed at providing engagement with their users, and 
many V.I users have reported that they do not enjoy feeling like they have to use 
specialised games.



Missed Opportunity 2

Could people navigate digital  
landscapes through physical  
touch?
Why are there no new technologies for VI to navigate in a more 
innovative or different way. Representing  and controlling digital  
content in  physical  space.

This  idea  was to find a unique  and innovative way for people to get around  that would 
not require  any visuals. Nowadays  most navigation  tools are strongly driven by this  
sense. Signs,  maps etc. In the other hand visually impaired  have a limited amount of 
tools to make there way through the streets without having an accident.  Such are the 
walking stick or cane and guide  dogs.  Design in this  field must be very reliable and not 
fail under any circumstances hence maybe the lack of innovation  within  this  field. Yes, 
there are apps  like google maps that do have voice over indicating  where to turn. Still, 
what if the landscape could pop up in front of you and could navigate by feeling the 
landscape.



The Product Opportunity

Dedicated non-visual gaming hardware. This could 
be an input device like a controller or new kind 
of output device with haptics for example. Some 
games are playable with only audio but could a 
device be made which morphed the experience to 
open up new possibilities for play.

Key Aims:

• Promote inclusive gameplay for both 
fully blind and fully sighted people.

• Use semantic design to enhance the 
tactile experience of gameplay

• Combine mediums of information to 
create a rich sensory experience

• Allow enriching social gameplay that 
does not isolate individuals

• Explore new interactions and ways 
of making digital experiences more 
tangible

Haptic Feedback

Play it LOUD!

Social 
Gameplay

New Play 

3D Touch

Sharing

Texture

Phantom Vision

Feel
Immersive

We want to 

play too”“



Visually Impaired Market

To help map out the existing market of technology 
products, aimed at those who are visually impaired a 
number of products on the market were identified and 
separated into each category.

From the map, it can be seen that many of products are 
expensive relative to the given function they require; 
this is due to the small market for V.I which does not 
result in high sales. However, because of the economic 
trap that people with V.I endure, these products 
essentially become inaccessible to those who need 
them the most.

A part of the way to solve this issue is to design 
accessible products that are inclusive enough to be 
applicable to the mass market, hence increasing sales 
and sustaining businesses.

LOW COST

HIGH COST

HIGH TECHLOW TECH

Wayband
£227
Navigation

Opportunity Area
£100 to £200
Social Entertainment

Low cost digital entertainment hardware utilising innovative 
technology and design. Supported by crowd-funding from 
users and the general public.

Uses subtle haptic interactions to guide 
the user with turn by turn directions. 
Useful for running and navigating in new 
places.

Dot Smartwatch
£345
Navigation
A well designed and innovative product at 
a relatively affordable price. Has a Braille 
treadmill using electromagnets rather than 
a mechanism. The company carried out lots 
of research during the design.

iPhone 8
£599
Education/Entertainment/ 
Information
A large number of people who are 
visually impaired use ios devices due to 
its excellent accessibility features.

Feelif Creator
£1296
Education/Entertainment

Good community around the project. 
This is an android tablet with a plastic 
mesh attached to the screen with 
raised dots.

BrailleNote
£2395
Information
These devices are extremely 
expensive as they have a 
mechanism to actuate each Braille 
dot. There are almost no full-
screen Braille readers due to the 
number of actuators required.

Big Button Keyboard
£35

Education/Entertainment

Developed alongside the RNIB to 
ensure it meets users’ needs.

Braille Keyboard
 £225

Information

Braille has not been well adapted to the 
present era. It is difficult to learn and 

users prefer conventional keyboards 
with audio

Easy to see Radio
 £230

Entertainment

Outdated  technology at a very high 
price for what it is. It is  essentially 
a regular radio with slightly larger 

buttons. Surprising that it is still on sale 
on the RNIB website.

Daisy Player
£295

Entertainment

Can play MP3 files or read out text files 
which are stored on the SD card. Very 

expensive for what is essentially an MP3 
player.

Smart Cane
 £349

Navigation

A walking cane with every possible 
IT feature added. Large number of 

features could make it confusing to 
use. Funded on Indiegogo.

The Read Read
 £375

Education

Very useful design to help young 
people learn Braille. Creator identified 
aspect of teaching that could be done 

with a simple electronic device.



Mass Market Gaming

 Switch Image: (2017). Nintendo - Switch 32GB Console - Neon Red/Neon Blue Joy-Con[online] Befront Magazine. Available at: https://www.bestbuy.com/site/nintendo-switch-32gb-console-neon-red-neon-blue-joy-con/5670100.p?skuId=5670100&intl=nosplash [Accessed 09 Feb. 2019].

NINTENDO 
SWITCH

Xbox X Image: (2018). The Xbox One  X is getting discounted for the first time [online] The Verge. https://www.theverge.com/2018/6/4/17425166/xbox-one-x-discount-microsoft [Accessed 10 Feb. 2019].

XBOX ONE

PS4

The UK has a strong gaming culture with a penetration rate 
of 49%3 and over 23.1 million people classifying themselves 
as gamers - as of Q3 20184. However, currently the gaming 
market is not as inclusive as it could be, with 41% of males 
playing games compared to 31%4. In addition, a lack 
representative gaming titles and  a poor range of accessible 
games and products can be alienating for people with V.I. 
What this shows is that with the strong gaming market in the 
UK, the potential for inclusive gaming exists but it just has not 
been met yet.
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Gaming is highly 
popular amongst young 
people, hence why it 
would make sense to 
target this age range. 

Although mobile gaming 
has seen a rise in the 
past decade, console 
gaming still dominates 
with 65% penetration4.

Units Sold: 1.4 million

Price: £276.45

Appeal: radical new system, extremely 
portable, inclusive to all ages, highly 
social, uses motion in addition to visuals.

Problems: graphics power is not as 
good as competitors, cannot be played 
without sight.

Units Sold: 6 million

Price: £299.95

Appeal: High performance, online 
social game-play, controller is more 
tactile - using swipes, tilts, vibrations, 
and sensitive triggers.

Problems: Highly visual and cannot 
be played without sight

Units Sold: 4.6 million

Price: £187.79

Appeal: online social game-play, 
controller is  tactile - using tilts, 
vibrations, and sensitive triggers.

Problems: Highly visual and 
cannot be played without sight

PS4 Pro Image: (2018). SONY PlayStation 4 Pro [online] Currys. https://www.currys.co.uk/gbuk/tv-and-home-entertainment/gaming/gaming-consoles/sony-playstation-4-pro-10153771-pdt.html [Accessed 10 Feb. 2019].
4: (2018). Gamers and Gaming in the United Kingdom, Statista. Available at: https://www.statista.com/study/24880/gamers-and-gaming-in-the-united-kingdom-uk-statista-dossier/ 

3: (2018). Penetration of gaming in France, Great Britain, Germany and Spain in 1st quarter 2018, Statista. Available at: https://www.statista.com/statistics/448404/gam-
ing-penetration-in-european-countries/ [Accessed 10 Feb. 2019].



Xbox 360 Controller 
Teardown

Bill Of Materials

Unboxing

34

Since this is a budget product and is 
sold on the web attractive branding is 
not required. The controller is simply 
packaged in a cardboard box and bubble 
wrap. The power cable was wrapped 
up with a wire. Although the unboxing 
experience is easy, the look and feel of 
the packaging may give negative feelings  
toward the product as it is a representation 
of what is inside.

35



Xbox 360 Controller Parts
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Xbox 360 Controller:
How It’s Made

Low cost silicon (Membranes 13 & 14) rest on top of 
copper contacts on circuit board. (Power cable 3) 
connector is soldered to the main circuit board

(Buttons 11, 32, 12, 10) slot into front 
shell. The two shells are then screwed 
together with (screw 20 & 21)

Injection moulded outer shell (parts 1 & 2) have 
locating features and mounting points built in the 
mould

Circuit Board (4) rests on  supports and is screwed in with (screw 
22). The connected (Motors 9) are supported with a friction fit 
achieved with a flexible membrane wrapped around them to 
reduce the required tolerance for the outer shell.

This budget Xbox 360 Controller has a simple 
manufacturing assembly. Most of the complexity 
has been reduced my integrating a lot of features 
into the outer shell design. The two shells provide 
all the strength in the product, have a textured 
outer surface for a better feel and have all the 
screwholes built in.



BopIt Teardown Bill Of Materials

Unboxing
The packaging for this is quite complex 
due to it being designed to allow for play 
while on display. The cardboard is folded 
in a way to create a stand which shows 
off the product and it’s features. To start 
remove the product from its packaging 
the strings holding the product in were cut. 
Strangely the instructions are hidden in 
the base

2
12

2
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BopIt Parts
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BopIt: 
How It’s Made

A lot of interactions have been achieved 
with very few number of parts. Similarly 
to the Xbox controller the main structural 
enclosure of this product is made up of 
two injection moulded shells which screw 
together.

The outer white plastic cover (Part 3) 
slots in the (shell 9). This piece has 3 
protrusions which slot though and allow 
the two shells to be screwed together.

At this stage the twist and pull handles are 
slotted into the ends of the casing. These 
are made up of sub assemblies of (parts 5, 
6, 7, 8, 24, 25, 27)

The speaker is inserted and held in place 
by (part 26) which is screwed into (outer 
shell 9).

The (circuit board 32) and (buttons 33) 
are slotted and screwed into the main 
shell along with the battery box.

The other (outer shell 10) is screwed to 
(shell 9) to complete the assembly



Motor and Loudspeaker Components

3D models of the required parts from the donor products were 
made to help with the design of the solution by taking into 
account key dimensions.



Planning and Organisation

Throughout the design process Airtable has been 
utilised for all organisation, responsibility assignement 
and record keeping. This ensures the project remains 
on scedule all team members know there jobs for each 
week.

Workflow

Discuss progress of project and share work done since 
previous meeting

Breakdown requirements for next deliverables into jobs 
to be done

Assign team member responsible for each job in weekly task 
schedule. Include job description and due date.

Seek assistance from other team member in comment 
section

Upload work done to relevant Airtable base or box 
secure cloud storage

Mark as complete on weekly task schedule
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Phase 2

Ideation &
Development
Group 1



Product 
Opportunity

Image: (2016). Michelangelo: The Devil in the Detail [online] Befront Magazine. Available at: https://befrontmag.com/2016/10/14/michelangelo-the-devil-in-the-detail/ [Accessed 09 Feb. 2019].

Over the past decade, digital entertainment has 
become increasingly reliant on sight as a means for 
communication and as a result, sight has become 
more valuable.  This has left people with visual 
impairments feeling excluded from entrainment, 
innovation, and society and has caused people with 
visual impairments to suffer from lower rates of 
wellbeing.

As a group, our aim is to design an inclusive non-
visual gaming system that incorporates and 
immersive output experience and tactile input 
controller that provides a rich sensory experience 
for all users.



Product  Specifications

• There is a correlation between the effects of visual 
impairments and low socio-economic status, hence 
the market is generally more sensitive to cost and 
experiences lower wellbeing.

• People with V.I want enjoy the same leisures as 
everyone else and not feel isolated by specifically 
designed products.

• The utilisation of residual sight is often overlooked, 
therefore visuals can be considered as an important 
factor to consider when designing products.

• People with V.I can quickly use audio and tactility 
to build up a mental image of their experience, and 
they are experienced in memorising certain cues to 
indicate events. 

• Within the video-game industry, inclusivity has not 
progressed as much as in other industries, therefore 
there is a great opportunity to expand into this space.

• The gaming system should be fully playable with 
complete blindness as it ensures inclusivity of 
various visual impairments.

• The design  should promote social gameplay as a 
way to reduce the loneliness that people with visual 
impairments feel and to bridge communication 
between people.

• The final product should be low-cost as people with 
visual impairments less well-off economically.

• The gaming system should provide a rich sensory 
experience and allow users to feel immerse in games.

• The gaming system should be flexibile with different 
genres of play to accommodate various interests.

• The gaming system should appeal to mass-market 
users as a viable alternative means of gaming.

• Ergonimic Specifications (See Hand Ergonomics 
Page)

Insights Specifications

The specifications shown were derived from the insights 
found from phase 1. Careful considerations made to 
ensure that the specifications provided clear aims but did 
not constrain creative freedom unnecessarily.



Accessible Gaming

Console gaming is by far the most popular, with around 
65% of gamers playing on the console vs 50% on mobile. 
This means that our aim is to optimise and improve how 
users learn and play new video games as opposed to app 
games on their phone.

Research has shown that gamers have to undergo a very 
laborious learning curve to play existing video games, 
often creating their own personalised setup because 
existing hardware is not usable for individuals with a visual 
impairment.Examples of this include using loudspeakers 
to know from what direction the sound effects are 
coming from in the game and thus be able to locate the 
character better, using customised controllers that are 
adapted for their needs, or more commonly, spending 
hours memorising sound effects and short cuts to play the 
games.

Most of these complications could be avoided by including 
simple additions in game design to integrate with a physical 
hardware output to be more inclusive and playable.

Current gaming setup for gamer who 
is visually impaired. Solely reliant on 
memorised audio cues to play street 
fighting game.



Hand Ergonomics

Image: (2017). Michelangelo’s David [online] Pxhere. Available at: https://pxhere.com/en/photo/1263709 [Accessed 11 Mar. 2019].

Criteria
The buttons should be large enough in width 
to facilitate the 95th percentile of users to 
allow for  accurate selections.

The distance between the buttons should 
be large enough that they can be pressed 
individually by the 95th percentile of users 
to avoid simultaneous presses.

The maximum movement angle on the 
analogue sticks should be small enough 
to allow complete movement for the 5th 
percentile of users to allow for small and 
sensitive motions.

The force required to press the buttons or 
move the analogue sticks should designed 
for the 5th percentile of users.

The affordance of the controller should 
provide the user with enough information to 
use the controller as intended.

A key consideration in the design of the games 
controller is the anthropometrics of the users 
hands. As hand sizes vary between people and 
controllers are typically fixed in size, they need 
to be designed with optimum reach and forces 
in mind that accommodates both small and large 
hand sizes in one design.

Failure to consider anthropometrics would result 
in discomfort and advantages during gameplay. 
For example, those with larger hands need less 
travel between buttons and therefore have a 
speed advantage during gameplay.

1.

2.

3.

4.

5.

Criteria and Optimum Dimensions  adapted from Raghav Bhardwaj’s paper on “The Ergonomic Development of Video Game Controllers” (2017) 
https://www.omicsonline.org/open-access/the-ergonomic-development-of-video-game-controllers-2165-7556-1000209.pdf

Optimum
Dimensions

Button Diameter:    13 - 25 mm

Analogue Stick Diameter:   13 - 25 mm

Trigger Width:    6 - 13 mm

Distance between Buttons:  > 13 mm

Analogue Stick Max Angle:   17.5°

Button Force:     1.6 - 1.85 N

Analogue Stick Force:  1.5 - 1.7 N



Affordances
Clues that an object provides us about all the action possibilities 
the user can do depending on its physical capabilities.  The 
characteristics of a button which make it look “turnable” or 
“pushable” together form its affordances. 
 
 
When designing a product we are more used to thinking about 
its visual affordances. When creating controllers for VI users, 
things such as finding buttons or understanding what actions 
might be triggered by certain buttons  might be very different. 
Nevertheless, affordances with VI users come in a different format. 
Most VI users will struggle to find where a button visibility is not an 
important factor anymore. This is why we have to use other type of 
affordances such as haptic and auditory affordances. Using haptic 
feedback and binaural sound combined in order to give them clues 
on what certain actions are going to output. Some examples of 
this are clicking sounds when the user presses a button or a subtle 
vibration. 

Research has shown how listeners judge quite accurately the 
reachability of an object just by their sound or what type of object 
it is (for example a loud whirring sound might imply to the user that 
the object is a drill)

The types of information a person can interpret from 
the two affordances we are looking into are: 
 
Auditory: position, motion, speed 
Haptic: size,shape, roughness, weight and rigidity

Types

No    Yes
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Key Considerations

Input
Typically, the inputs for gaming systems are controllers or 
some form of physical gesture. As these are more reliant on 
spacial awareness and the tactility of controls, they currently 
pose little difficulty for people with visual impairments. 
However,  as controller are not completely absent in visual 
cues, more obvious tactile affordances need to designed 
within the input controller to enable sufficient gameplay and 
heighten the experience for people with visual impairments 
beyond what the current market offers.

As almost all video games that exist in the market use visuals 
as the primary medium for communicating information about 
the digital environment and the gameplay itself, designing 
an equally informative medium proves to be a challenge - 
especially since typical consumers have sight and use visual 
experiences extensively. However, for people with visual 
impairments, the challenge will be to create high fidelity 
immersion that is informative yet familiar.

Output

• People with visual impairments want to feel included 
and experience the same entertainment as others in the 
same way.

• Loneliness is a major factor that causes a reduced sense 
of wellbeing, therefore enhancing social interactions 
can substantially improve wellbeing.

• People with visual impairments need a rich sensory 
experience to compensate for their lack of sight and to 
create an immersive entertainment experience.

Insights

The non-visual gaming system as a whole can be divided into its input’s 
and output’s, which makes it easier to analyse the requirements of the 
system. The following shows the key considerations made  during the 
ideation and development process



Binaural Soundscapes
Binaural recording is a technique that involves using a 
dual microphone setup, with left and right channels, to 
capture the natural delays of sound and the differences 
of intensity that humans experience. When played back 
with a regular stereo headset, audio samples have an 
almost lifelike quality giving the illusion of being in the 
environment that the sound was recorded in.

Delay

Right Channel

Left C
hannel

Using this recording technique, immersive audio based 
landscapes can be created that essentially place the 
player within the environment of the game. This would 
offer the player contextual information that would 
replace typical visual representation. In additions, using 
underlying beats that vary in tempo (such as those found 
in rhythm based games) , properties such as time, speed, 
hardness, and fluidity can be represented - giving the 
player information on the foreground of the game.

Applying this idea of soundscapes to replace the 
visual would only require a stereo headset and creative 
sound engineering from game developers, hence it is a 
feasible option to consider.

Existing example of Binaural 
sound being used to create 
immersive experiences.

Illustration of the binaural 
recording technique that mimics 
how humans hear.



Concept Ideation & Development

Concept
The concept being taken forward 
for development takes the form of 
a mainstream controller, but offers 
a central space where an array of 
haptics create a virtual texture and 
players can respond using gestures 
on the pad.

Based on the initial specifications and the considerations 
made, various ideas were explored to create a controller that 
would enable people with visual impairments to experience 
immersive gameplay. In addition to the soundscapes, 
here, methods of representing and producing textures and 
forces were explored to enable players to feel the digital 
environment through haptic feedback and respond using 
physical gestures.

Exploring haptic output methods to feel actions 
within the game and from other players

Looking at tactile wheel based controls

- Can cause physical strain
- Limiting guestures

- Wrists would twist awkwardly
- Fingers occupied just by holding

Texture pads that provide input and 
output response

Mapping landscapes through haptic 
feedback on the pad

Digital ‘analogue stick’ that 
uses light sensors  

Fails to offer sensitive 
control and resistance

Texture pad embedded on 
polymer sheet

Texture pad embedded on a 
typical controller format
(companies have using this 
ergonomic design for decades 
because it is successful)

Angled arms and buttons because 
straight arm are not comfortable 
and buttons offer variety of control.



Foam Model Development

Texture Pad

To aid the ideation process and quickly test the 
ergonomics of ideas, blue foam models were made, which 
proved helpful in gaining feedback from people to further 
develop the concept.

Key Points
• Controller was too wide and thick, making the 

centre difficult to reach
• Using the whole hand to interact with the pad 

would reduce the stability of the controller on 
the hands

• Uncomfortable as it was too flat
• The pad neaded to be of a higher resolution 

as the few squares would give little tactile 
information



Foam Model Development

Controller Based
Texture Pad

To aid the ideation process and quickly test the 
ergonomics of ideas, blue foam models were made, which 
proved helpful in gaining feedback from people to further 
develop the concept.

Key Points
• Arms of the controller were too straight making 

the controller awkward to hold
• Too big and not usable for smaller hands
• Too wide meaning the middle was inaccessible
• The contour on the underside felt comfortable 

to hold
• Need to use the optimum dimensions from the 

ergonomic research



Final Foam Model
From the analysis and feedback from the previous 
foam model, this final iteration was made. In addition, by 
using the ergonomic research, a more comfortable and 
usable design was achieved.

Tactile Controller

Key Points
• The slight angle in the arms make the controller 

more comfortable and natural to hold
• The smaller size proved more effective for 

people with both small and large hand sizes
• Counters were added on the underside for grip, 

however these need to be exaggerated for better 
control

• Large buttons and analogue sticks were 
included for more variety of control 

Counters for grip

Representation 
of analogue stick

Texture feedback and 
tactile response region

Representation 
of analogue stick



Exploded View

Screws

Vibration 

Motors

Battery

Soft-Grip

Silicone 

Buttons

Analogue 

Stick

Circuit Board containing 

IMU and Bluetooth Chip

Bumper

Trigger
Hapitc Feedback 

’Engine’

Top surface

The following exploded view diagram shows a preliminary 
breakdown of the expected components and the geometry. 
However, details such as internal ribbing, material choices, 
and the mechanism themselves have been omitted as they 
are dependent on the further analysis to determine specific 
component choices.



Final Concept
The final concept takes the form of a tactile controller 
that follows a similar form to typical games controller but 
makes use of haptic feedback and a pressure sensitive pad 
to create immersive virtual textures on the controller and 
allow the player to respond in a multitude of ways.

In addition to the use of tactile response, the system makes 
use of binaural soundscapes as the primary non-visual 
medium to communicate to the player about the digital 
environment. The inclusion of a Bluetooth chip enables 
player’s to connect their own headsets to experience the 
audio landscape - however in retrospect, the inclusion of 
an audio jack would be more inclusive as people with visual 
impairments may have favourite headsets that only use the 
audio jack.

The use of yellow and dark grey produces 
a high-contrast design that makes use 
of residual vision to indicate the areas of 
interaction.



Aida
Manzano
Kharman
Chief Technical Officer



Insights that drove my designs

Dedicated gamers with a visual impairment will spend hours daily when first 
learning a new game in order to reach a level where they can compete with 
other professionals.

Video games that rely on navigation to be played are a very difficult challenge 
for gamers that are visually impaired, as it is impossible to know where in the 
game you are without visual feedback.

They compare the learning process to learning a new instrument. 
To do so, they memorise the combination of commands that performing 
each action entails. They do use remembering what each command’s 
corresponding sound effect and utilising the screen reader feature. 



Based on the issue that gamers that are 
visually impaired face when playing a 
navigation based game, wherein they 
cannot navigate the game due to lack of 
feedback.

This proposal would act like an output 
joystick that guides the hand of the gamer 
in order to give them feedback of the 
player’s path.

The user simply rests their hand on the 
sphere and as the character navigates the 
game and turns through different.

Concepts Development: 2D visualisations

Inner functioning:

Free resting 
ball bearing

Fixed stand

Hollow spherical 
electromagnets

Magnetised section that 
causes tilt

Ball bearing rests freely in 
the inner hollow sphere.

The hollow sphere is an 
electromagnet whose 
magnetic field can be 
changed according to 
what position is required.

If the sphere should tilt 
forward to inform the 
user that their player has 
advanced, then a small 
section of the sphere near 
the front upper face will be 
magnetised through the 
use of current.

This will attract the ball 
bearing towards this 
region and thus tilt the 
hollow sphere forwards.

Navigation Sphere:



The Simple Controller:

The design of this new proposal is 
based on the existing game controller 
and how the number of keys in it 
could be reduced.

The goal is to have re-programmable 
keys that depending on which way 
they are pressed carry out one 
command or another.

Taking inspiration from the way 
a mouse is held and the types of 
features a conventional controller 
has, the Simpler Controller is born as 
a new solution.

Sliders that can also be 
pressed

Single trigger button

Home button

Joystick

Depending on the position of each slider, the command output would equal each of the 
different face buttons, thus if the two sliders are up, the command would equal the Y 
button, if both are down the command is A and etc.

A single trigger button is left as opposed to 4 that act very similarly, and the joystick is 
placed under the thumb since it is the most powerful finger to carry out that motion.

Similarly the Home button is  left under the 5th finger since it is the least used button 
when playing, yet still necessary to add.

Concepts Development: 2D visualisations



Concepts Development: 3D Iterative soft modelling

Navigation Sphere:

The Simple Controller:

Works like prototype

Looks like prototype



Harvey
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Explore Worlds 
Through 
Feel and Sound

Concept 3: Meteor

People with V.I can quickly use 
audio and tactility to build up a 
mental image of their experience, 
and they are experienced in 
memorising certain cues to indicate 
events.

Within the video-game industry. 
inclusivity has not progressed as 
much as other industries, therefore 
there is a great opportunity to 
expand into this space.

“I just want her to be able to also 
participate in our Sunday gaming 
sessions”

Player

Friend

Exit Mapping game 
visuals to 
2D plane for 
representation 
by physical 
actuators 

“Learning a new video game is like 
learning a new instrument”

Products targetted to blind people 
are not appealing for the mass 
market due to medical aesthetic.



Ideation

A number of different types of 
output were considered in the 
ideation session. These included 

-Applying torque to different parts 
of the hand to guide the players 
direction.

-Creating an adaptive surface which 
changes shape for the player to feel 
where they are.

-Using haptics to create unique 
actuations in different regions of 
the hand to give the player a sense 
of their surroundings

People who are visually impaired 
can use audio to guide them 
through gameplay but how could 
this experience be amplified with 
another form of output?

S
el

ec
te

d



Concept Development: Meteor

Why was it chosen?

From the ideation the pebble concept was 
selected. It is feasible to achieve in terms of 
technology while still being able to convey 
a range of different information subtly to 
the user. Additionally, it can be used in many 
different contexts such as at home or travel, 
or shared between people for multilayer.

What is it?

The meteor is wireless controller system 
comprised of 8 isolated haptic sections. 
These convey information about a games 
environment  by changing the type and 
location of actuations in the hand.  

1 or 2 controllers can be used at once, 
each have a directional pad and traditional 
buttons for input. The device is battery 
powered, charged with induction charging 
and connects to other devices via blutooth. 

Directional 
Pad

A Button

Haptic
Section

B Button



Soft Models

A number of prototypes were created 
to help develop the product and test if it 
would be feasible.

3D printed models were made to test to 
fit in the users hand. The rounded shape 
is comfortable to hold for long periods of 
time.

This is the first model that was created 
to test the functionality of the feedback 
method. The user holds their hand around 
the 8 bendable actuators which each move 
individualy when the strings are pulled by 
the tester.

8 Strings 

Simple Actuator 



Technology

C
lic

k

BumpB
uzz

Alert

T
ick

Pulse

Hum

Ramp

DRV2606L

Adafruit Haptic 
Motor Driver 
Board

A works like prototype, shown on the right, was 
created to test the haptics and electronics that 
could be used in the device. It was also used to 
test how to isolate the different haptic regions 
and whether the user could distinguish between 
the different sections.

Precise and distinguishable haptics can be produced using simple 
low cost motors but with intelligent control. 

For example apple utilises the taptic engine in the iphone ,watch 
and trackpad to create several different and unique feelings. 
Button presses, ticking while scrolling and ramp up and ramp 
down of the vibrating linear motor all help to create a more 
engaging immersive experience where the hardware becomes 
more physical. 

To achieve a similar level of control over the haptic feedback to 
companies such as apple, the texas instuments haptic driver chip 
can be used. This makes it easy to control simple vibration motors 
and has lots of built in effects shown in the diagram above.

Outer C
over

Arduino N
ano

Haptic 

Section

Mini V
ibrating 

Motor D
isk

Adafruit H
aptic 

Motor D
river

4.2v Li-Po Battery



Exploded The exploded diagram shows a 
basic representation of how the 
product is assembled.

Essentially, all the components 
are clamped together by the two 
main outer casings which screw fit 
together.

The outer casing is 
manufactured from 
injection moulded ABS 
with a textured volcanic 
appearance for good feel 
in the hand. The locating 
features for the haptic 
segments are built into the 
mould as slots.

The haptic segments are 
separate from the main 
body in order to isolate the 
8 different haptic regions. 
The outer part of this is 
made from the same ABS 
but the joining section is 
over-moulded with silicon to 
dampen the connection.

These are the 8 actuators 
used to create the haptic 
sensation. They each 
slot into one of the haptic 
segments and are glued 
in place. The positive 
and negative wires are 
connected to the main 
circuit board.

The PCB containes the 
micro-controller, bluetooth 
module and the 8 drv2605l 
motor driver chips. These 
components are surface 
mounted to reduce the size. 
This part is held in place 
by grooved in the front and 
back casing when they are 
brought together.

A 4.2V single cell li-po bat-
tery powers all of the elec-
tronics. This is boosted up 
to 5v on the circuit board to 
power the micro-controller. 
Using a single cell makes 
charging easier as the dif-
ferent cells don’t need to be 
individually balanced.

The back casing is manufc-
tured in the same way as the 
front casing. It has a built 
in slot for the battery and 
locating features for the 
other parts. The inductive 
charging spiral is mounted 
beneath the battery.
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How it works

Player

Friend

Exit HumTick

3D game 2D Representation Meteor

To represent visual content physically it needs to be 
mapped onto the meteor device haptic actuators. 
This diagram shows how the content is mapped for 
the 3D game journey.

This diagram represents the essential 
elements of the game for it to be played. 
The locations and type of element are 
shown relative to the player who is 
in the centre with the virtual “Meteor 
controller”

The original game is visual and audio based. 
The audio is useful to create immersion. 
However the visuals need to be represented 
in a different form. The key elements for 
playability are highlighted.

The data from the simplified 
representation can now be directly 
converted into actuations on the device. 
Depending on the type of element different 
haptic actuations occur. The location of 
the element is represented by the position 
of the vibration.



Final Prototype

Combination of traditional 
input device with haptic 

circle and 3d audio

Can be used independently 
from mobile device

Bluetooth communication 
with headphones and other 

controllers for multilayer

Modular outer sections for 
different forms of input

Compact device that can be 
used discretely and pocketed 

for transport

These are the final prototypes which 
were manufactured



Designing an inclusive gaming 
system for people with visual 
impairments

GROUP 1

AIDA MANZANO KHARMAN BETTINA SOSA SAYM HUSSAINHARVEY UPTON



APPROACH TO PROTOTYPING:
ERGONOMICS
Although the Haptic Circle idea won the vote from Phase 2, we synthesised the 
4 ideas into the form of a traditional games controller and further developed the 
idea as a group to better fit our objectives and for the product to not feel like a 
gimmick or a toy. As a result, the ergonomic development of the controller was a 
continuation from the work started in Phase 2, but with adjustments to consider 
the new features - such as the haptic mappers and the texture pad.

Button Diameter:   13 - 25 mm

Analogue Stick Diameter:  13 - 25 mm

Trigger Width:  6 - 13 mm

Distance between Buttons:   > 13 mm

Analogue Stick Max Angle:   17.5°

Button Force:   1.6 - 1.85 N

Analogue Stick Force:  1.5 - 1.7 N

From the detailed ergonomic 
research conducted in Phase 2, which 
looked at existing controllers and  
anthropometric papers that reviewed 
the ergonomic benefits, the following 
specifications were determined 
and implemented during the CAD 
development.

The further ergonomic development of the controller 
began with the analysis of the Xbox One Controller and 
the Dualshock 4 - two of the most popular controllers - as 
they are examples of ergonomic devices that fit a wide 
range of users and consider the 5th to 95th percentile of 
users. From analysing the form on the products, positive 
properties were taken forward and developed into the M31 
controller, which was then modeled into the final ergonomic 
form - the basis of the CAD development.

XBOX ONE

DUALSHOCK 4

DEVELOPMENT

M31

The Xbox One’s asymmetric layout works well to add 
variation to the controller, allowing the different features to 
be identified. In addition, the the angle of the bumpers and 
the slight curve allows the fingers to essentially hook around, 
providing additional grip in a comfortable way. As well as 
that, the indent of the triggers provided a good basis for 
the development of the texture pad design as it enables the 
fingers to wrap around the front easily.

The DualShock 4 has a slight angle at the handles, which 
works well in guiding the hands of a user to the sides of the 
controller. This angle was carried forward as it enables the 
controller to be widened  to fit the electronics without having 
to increase the handle size - which would decrease the 
comfort of the controller. In additon, the deep curve at the 
back of the controller allowed for a solid grip which added an 
increases sense of control of the device.

Highlighted in red, the development of the M31 design 
was heavily inspired by the Xbox One and the Dualshock 4 
design as they have been proven to be ergonomic successes 
developed over many years. However, additions were made 
to the design to give the M31 a distinctive silhouette and to 
accommodate the added texture pads

INITIAL FORM ITERATION 1

ITERATION 2 FINAL FORM

KEY ANTHROPOMETRIC PROPERTIES



APPROACH TO PROTOTYPING:
ELECTRONICS

Because we also aimed to the mass market, we wanted our controller to be compatible with 
mainstream games. As such, we utilised an Arduino Uno, two joysticks and four push buttons to 
model a conventional controller. The aim was to then execute the same procedure on the Nano, 
however the UnoJoy library we used was not compatible with its ATMega328p chip, as the Nano 
could not be set to DFU mode.

Using the Arduino Uno was not a possibility due to space restrictions, but the UnoJoy library we 
were using for it was not compatible with any other smaller microcontroller. As a result, we found 
a different library that could be used on any ATMega32u4 chip, so we found that the ProMicro 
Arduino satisfied all our requirements. It was small enough to fit our casing and compatible with our 
controller library.

We implemented this and our circuit was successfully recognised as a controller and not an Arduino.

We utilised the circuit depicted above to prototype 
the four haptic mappers and the touch pads 
actuated by the servos. 

An I2C multiplexer was necessary given that all the 
haptic motors had the same address, and therefore 
it was necessary to incorporate one so that the 
Arduino Nano could address each one individually.
The bluetooth module was incWorporated to allow 
the controller to communicate with any phone 
device and laptop.

The dpad was prototyped with four push buttons 
also controlled by the Arduino Nano.



APPROACH TO PROTOTYPING:
CAD

The fist version was a based upon the original 
xbox controller and featured slots for the haptic 
mappers to be used for user testing. This model 
was used to help understand how the organic 
modelling tool could be used.

This design was produced without the use of the organic modelling 
tool to try and make it easier to control the design parametrically. 
Even though the external geometry matched our idealised 
ergonomic form this design could not be use as the surface 
geometry was invalid and was impossible to shell. 

This is the final CAD model for the shell of the works like prototype. Sev-
eral upgrades were made to optimise the design. Including, redesigning 
internal features to improve durability, Adding a lip around the edge 
to create an overlap between the two parts. Modifying the ergonomic 
shape to make it more comfortable. This was combined with the rest of 
the CAD components to create the final works like prototype shown in 
the assembly page.

Alongside the Works like prototype, a feels like 
prototype was developed to demonstrate the 
idealised form of the controller if it were to be mass 
produced. 

This is the full assembly of the feels like prototype 
which was 3D printed and used for user testing and 
presentations.

This was designed using a combination of organic 
and parametric modelling. At a scale of 120% the size 
of the idealised form it housed all the components 
necessary for the product to function.

VERSION 1 VERSION 2

VERSION 3

VERSION 4

VERSION 1

VERSION 2

The main challenge of the Cad modelling for the M31 was combining the organic ergonomic form of a controller with the 
parametrically defined solid modelled parts for internal features and mechanisms. To achieve this, serval iterations of the model 
had to be designed, 3D printed, tested then refined in order to reach the optimal design as we gradually moved closer to the 
idealised form. Fusion 360 was used as this has both an organic modelling environment as well as traditional solid modelling 
tools.

WORKS LIKE CAD FEELS LIKE CAD



ELECTRONICS ACTUATORS CASING

APPROACH TO PROTOTYPING 
 - SYNTHESIS

The top image represents the the joysticks 
and push buttons circuitry, and the bottom 
image represents the haptic motors and the 
servo motors as well as the bluetooth module 
circuit.
For our final prototype we combine both of 
these circuits onto one final PCB to include all 
functionalities needed.

Depicted below are the haptic motors em-
bedded into the final 3D printed configu-
ration. This geometry was found to be the 
optimal one out of over 20 iterations.
The lower image represents the final 
touch pad geometry. This was optimised 
to be the highest number of faces allowed 
by the circumference without being too 
small to be felt on the fingers.

Once the electronics and the actuators were refined through trial 
and error and user testing, and the CAD model had been refined 
to an adequate ergonomic design while still meeting our product 
requirements, we combined all three aspects of our prototyping to 
produce our works like model.
This was the model that we then utilised for further user testing, 
and once it was validated by both ends of the spectrum of our 
target users (fully sighted and V.I) we were able to complete the 
prototyping phase of our project.



APPROACH TO PROTOTYPING:
SOFTWARE
 In order to test our product with users and develop the 
experience custom software needed to be written. This 
required programming both the micro-controller in the M31 
as well as custom application to run on a windows computer 
to interface with the device.

To achieve full testing scope the following requirements 
needed to be fulfilled by the software.

The first step was to write the code which controls all the 
inputs and output on the M31. The haptic motors were 
controlled using the i2c interface. Since all of the drv2605 
motor drivers use the same address a multiplexer had to 
be used to allow each one to be controlled independently. 
This was carried out using the Wire library and the function 
shown bellow which is used to send a command to a 
specific output on the multiplexer. 

void tcaselect(uint8_t i) {
  if (i > 7) return;
 
  Wire.beginTransmission(TCAADDR);
  Wire.write(1 << i);
  Wire.endTransmission();  
}

Player starts in middle of 
room. There is nothing 
to interact with here so 
the texture pad is smooth 
and the are no haptic 
actuations.

When player walks up to 
wall, actuations occur in 
corresponding region on 
haptic mappers signification 
your orientation within the 
room.

Player discovers dangerous 
spikes blocking path which is 
indicated by the texture pad 
changing to a spiky surface. 
These are destroyed using the 
sword causing the texture pad 
to become smooth indicating 
the path is clear.

 Doorway is signified by the 
texture pads changing to 
three raised dots. The player 
unlocks this using the N 
button on the controller to 
proceed and finish the game.

1. Analogue stick and button data sent and understood by 
computer application.

2. Application can send commands to control the angular 
position of the texture pads.

3. Application can send commands to control the individu-
al actuations in the haptic mappers.

4. Application needs to be fun to play and demonstrate all 
the features of controller M31

The buttons and analogue sticks were coded to send 
serial data over USB connection 60 times per second for 
the application running on the computer.

The texture pads were controlled using the servo 
module where each texture is associated with a specific 
angle.

To make the game application for windows the 
Gamemaker development environment was used. This 
allows object oriented programming of games using 
a similar language to C. The game calculations, audio 
processing and graphical representation were all coded 
the conventional way  for game development. However, 
to connect our custom controller to the application an 
additional module needed to be used to allow serial 
communication with the device and the game code. 
The extract of code from the game bellow shows how 
the game receives serial data from the Arduino in the 
controller and checks to see which button or analogue 
stick  has been activated. 

When the game logic detects that one of the physical 
elements on the controller should be activated it 
sends serial data back to the controller as shown in 
the code bellow. The Arduino understands what each 
string corresponds too and will carry out the required 
actuation.

ARDUINO CODE

GAMEMAKER CODE FINAL GAMEPLAY

OUTPUT ON CONTROLLER M31 GRAPHICAL
REPRESENTATION

1.  

2.  

3.  

4.  



PRODUCT PERFORMANCE 
REQUIREMENTS

1
2
3
4
5

REQUIREMENTS MEETING THE REQUIREMENTS

Our product was tested and validated by a fully blind user, and as shown in our demonstration, it 

can also be played without a visual impairment easily as well.

We were successfully able to use our product as a normal controller with existing games, 
as well as using it for custom made games tailored to users with a V.I.

We diversified the types of feedback in gaming, removing the heavy reliance on visuals and 

incorporating haptics and touch in a subtle but effective manner, validated by both fully sighted 

and visually impaired users.

Our controller is compatible with XBOX games as well as having a HC-05 bluetooth module that 

allows it to connect to other devices. In conjunction with our app, our final product can be used 

easily both on laptops and phones to play a wide suite of games.

To create a gaming system fully playable for the 
entire spectrum of various visual impairments.

To create a gaming system that is equally 
compatible with existing mainstream games that 
users with V.I have conventionally not been able to 
play.

Showcase the potential for haptic and texture 
based gaming.

To create a solution that targets the issue V.I users face 

when playing navigation games.

Playing navigation games without visual feedback was achieved by implementing the three 

following measures:

• Changing the conventional A, B, X & Y buttons to North, South, East and West buttons.

• Adding four haptic mappers to indicate top left and right and bottom left and right position of 

obstacles to the player.

• The touch pads have multiple faces with different textures that provide information about the location 

and type of obstacle being encountered by the user.

Create a controller that can operate on both 
Bluetooth and cable connections.



COMPONENT REQUIREMENTS

• Xbox Controllers use Ni MH AA battery packs with an approximate 
voltage of 3V and 4800mAh. The capacity is well suited for our 
application as gamers can last for hours playing, so a high capacity 
is necessary, however, the highest operating voltage amongst our 
components is 2V higher than the voltage this batter can deliver.

• As such, our only other option thats is a) rechargeable, b)high 
capacity and c)at least 5V is a lithium polymer battery.

• Choosing this meant a heavy compromise on the capacity of 
the battery, given that the highest capacity that we found was 
800mAh. 

• The component with the highest current draw is the SG90 servo 
motor, with about 150mAh. However, the servo is not running 
continuously, and in fact with our developped game it was used 
on average 12 times per hour. Because each turn of the servo can 
be approximated to last 1 second, the total runtime per hour of the 
servo can be estimated to be 0.5mAh [(12/3600)*150mAh]. This 
demonstrates that even the highest current drawing component 
will not drain the battery significantly. 

• Similar analysis can be applied to the haptic motor as it is not 
vibrating continuously. From our testing we found that it is unlikely 
that more than two haptic motors will be running at the same time 
at any given moment, and the frequency of how many times per 
hour they are actuated on our game is nominally similar to the 
frequency of how often the servos are running. The total current 
draw of two motors combined is 120mAh, so given that the rate at 
which they run is the same as the touch pads, the current draw per 
hour is marginally the same as that of  the servos.

• However, the bluetooth module, despite having a much lower 
current charge, will run for the entirety of the game, and therefore it 
would draw 30mAh.

• In total, our components draw an estimate of 31mAh, so our battery 
comfortably lasts 25 hours of continuous gaming. Our battery only 
needs 3 hours to recharge 3 batteries at a time, and it has a lifetime 
of up to 500 recharges. As such, although the selected battery has 
6 times less capacity than the rechargeable ones being used by 
XBox controllers, we are still comfortably able to meet our product 
requirements with the selected battery.

Operating Voltage: 5V 
Recommended Input 
Voltage: 7 - 12V
DC Current draw per I/O 
pin: 40mA

HC-05

MULTIPLEXER 
TCA9548A

XBOX CONTROLLER 
BATTERY

ARDUINO NANO

Operating Voltage: 5V 
Operating Current: 30mA

Assigns different I2C 
addresses to the haptic 
motors so that more than 
one can be accesses 
simultaneously.
1.8V - 5V compliant, so can 
be used with any logic level.

Operating Voltage: 2.7V 
Capacity: 4800mAh

Operating Voltage: 3V
Starting Voltage: 0.7V 
Operating Current: 60mA
Starting Current: 120mA

SG90 SERVO

DRV2606L
DRIVER

OUR SELECTED 
BATTERY

VIBRATING MINI 
MOTOR DISC

Operating Voltage: 4.8V - 
6V 
Operating Current: 
100mA - 250 mA
Idle Current Draw: 15mA
Torque: 2.5kg/cm

Compatible with both 2V 
and 5V power/logic.
I2C controlled. 
Approximately 200 
different vibration effects 
supported by this driver.

Operating Voltage: 9V 
Capacity: 800mAh

BATTERY SELECTION



USER TESTING AND VALIDATION

TESTING VALIDATION

PREPARING THE DEMO

TESTING THE CONTROLLER

TESTING THE APP PROTOTYPE

• Don’t need middle buttons. 

• Can reference different button locations with clock 
references.

• Struggle to reach top buttons, might not work with 
small hands.

• Symmetrical might be easier

HAPTIC MAPPERS

TEXTURE PAD

PACKAGING DESIGN

XBOX CONTROLLER EVALUATION

• Haptics are useful feedback.

• Should not have too many types of feedback.

• Too much information is bad too. 

• Could easily tell the difference between the 
textures on each face.

• Could improve the angle of each face.

• Add de-bossed as well as embossed textures.

• Braille should be on every product even though not 
many people use it.

• Amazon packaging is really intuitive. Make it more 
tactile and easy to know where to open.

• QR code to scan and read out instructions, as well 
as Braille.

• Joysticks are well spaced.

• Can access all buttons of the controller.

• Has never played many video games, but feels 
confident to learn with this controller.

HAPTIC MAPPERS

TEXTURE PAD

GAME SUGGESTIONS

LAYOUT

• Four motors is a good middle ground between too 
little and too much feedback.

• Haptics felt comfortable on his wrists.

• Could tell the difference between different types of 
actuation and their location.

• Four motors is a good middle ground between too 
little and too much feedback.

• Haptics felt comfortable on his wrists.

• Could tell the difference between different types of 
actuation and their location.

• Controller configuration works well with a 
navigation based game.

• Would like to play a racing or steering based game.

Throughout the three phases of the Engineering Design Project, we met our user on a number of occasions to first gather insights 
ans understand his experience as a person who blind, then validate our ideas and gain suggestions for improvement, and lastly to 
test and validate the final prototype. The user was honest and constructive from the start, which was helpful in ensuring that we truly 
met the needs of people with visual impairments. By the last meeting, he approved our prototype, saying that he was excited  for the 
possibilities of the system and the new genres it could open up, such as navigation or racing games.



ANALOGUE STICKS

D-PAD

BUTTONS

AUDIO JACK

HAPTIC MAPPERS

Integrated 3.5mm audio jack to allow users to 
use their preferred headset to experience the 
binaural sound in the audio games.

Rubber rings with two integrated haptic 
motor drivers on each side to provide haptics 
vibrations that correspond to directions 
during gameplay and allow for variable 
information to be communicated (i.e. 
intensity, speed, damage)

A simple yet classic D-Pad design for 
traditional gameplay and compatibility with 
3rd party consoles. High contrast accent 
symbols for easy identification for users with 
low vision.

Asymmetrical analogue stick layout for 
identifiable variation in the controller layout. 
Rubber skin with for tactile grip during 
gameplay with a high contrast accent ring for 
easy identification for users with lo vision.

Traditional button layout with the high 
contrast labels corresponding with North, 
South, East, and West for intuitive control that 
can be identified by audio during gameplay.

TACTILE LOGO
3D logo on a de-bossed ring to enable users 
to feel the Andromeda brand and create a 
tactile association.

TOP VIEW



TEXTURE PAD
Rotating octagonal device with 8 different 
and easily identifiable textures for definitive 
communication during gameplay (i.e. smooth 
means no obstacle , high density dots means 
obstacle blocking path).

CHARGING PORT
USB-C charging port for wide 
compatibility existing charging devices 
and to allow for a wired connection for 
PC and Mac gamers.

BACK VIEW



EXPLODED VIEW

Injection moulded from silicon with 
integrated mini vibrating motor 
disk embedded using over-mould 
process. Snap fit into back casing 
with easy re-movability.
  

2mm thick injection moulded 
ABS shell with built in 
mounting features for battery, 
main and sub circuit boards, 
analogue stick and buttons.

2000 mAh capacity powers 
the device for even the longest 
gameplay sessions. Voltage is 
stepped up to power the main 
circuit.

Custom ABS injection 
moulded buttons with durable 
textured labelling indicating 
north, east, south and west 
position.

Snap fits into front casing. 
Supports buttons in their slots 
by 4 tactile switches which are 
activated when the buttons are 
pressed. Board Plugs into main 
circuit board via ribbon cable.

Mounts to front case with snap 
fit supports which hold board 
at correct distance. Thumbpad 
friction fits onto analogue stick 
shaft. 

Houses the Arduino micro-
controller, muliplexer, 
4 haptic motor drivers, 
Bluetooth module and 
battery management circuit. 
All electronic components 
connect to this board.

Provided accurate rotational 
position control for the texture 
pads. These snap fit into the 
back casing. The texture pads 
are friction fitted to the course 
shaft of the servos.

Injection moulded from black 
ABS with different patterns 
and textures on each surface. 
One face is exposed on the 
outside of the controller for 
angle of rotation.

Prototype uses strong 
neodymium magnets to hold 
the front and bottom casing 
together for easy accessibility 
to electronics. Final version 
would replace these with 
screws at the same positions.

2mm thick injection moulded 
casing made from black ABS. 
Has built in snap fits for servos 
and slots for haptic mappers. 
Has overlapping lip to cover 
gap between front and back 
casing. 

EXPLODED VIEW

TEXTURE PAD

MICRO SERVOS
MAIN CIRCUIT

BUTTONS
3.8 V RECHARGEABLE 
LI-ION BATTERY

HAPTIC 
MAPPERS

BACK 
CASING

NEODYMIUM 
MAGNET

ANALOGUE 
STICK

BUTTON 
SUB-CIRCUIT

FRONT 
CASING



ANDROMEDA APP

All features on the application are subtitled, 
making it easier to navigate with the 
voiceover. All games have a short description 
to understand their content. 

The users can create their own profile, 
encouraging online multiplayer gaming. The 
basic subscription unlocks all features on the 
application. Including downloading games to 
play offline. Available in Android and iOS.  

Audio logo

Podcast ratings 
and videos

Games would be 
categorized to make 
them easier to find. 

Any menu elements that 
are not necessary will be 
removed to aid with the 
application flow. 

ACCESSIBILITY CONSIDERATIONS
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Screw/Magnet
mounts

3D logo

USB Port Slot

Ø5.3

3.2

Ribs

R10 Filet

18.18 20.01

13.77 1.9

Manufacturing Process - Injection Moulding

Material - Black ABS

Surface Finish - Satin Textured Finish (0.8 μm - 1.00 μm)

Dimensional Tolerancing
1-20 mm (+/- 0.100 mm)
21-100 mm (+/- 0.150 mm)
101-160 mm (+/- 0.325 mm)

Straigtness Tolerancing
0-100mm (+/- 0.380 mm)
101 - 160 mm (+/- 0.800 mm)

Hole Diameter Tolerancing
0 - 6mm (+/- 0.050 mm)
6.1 - 14mm (+/- 0.080 mm)
14 - 40 mm (+/- 0.100 mm)
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mount
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Manufacturing Process - Injection Moulding

Material - Black ABS

Surface Finish - Satin Textured Finish (0.8 μm - 1.00
μm)

Dimensional Tolerancing
1-20 mm (+/- 0.100 mm)
21-100 mm (+/- 0.150 mm)
101-160 mm (+/- 0.325 mm)

Straigtness Tolerancing
0-100mm (+/- 0.380 mm)
101 - 160 mm (+/- 0.800 mm)
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0 - 6mm (+/- 0.050 mm)
6.1 - 14mm (+/- 0.080 mm)
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Haptic Mapper Drawing

21.4

Dimensioning shown
along this line is
mirrored

3.5

10.3

50°

37.67°
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31.93
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10.86

4
14.5

20.5

1.5
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R2
R3.5

R7.5

Split Line

Split Line

Split Line

Part A

Part B

Special Manufacturing Instructions
1) Part A is injection moulded first.
2) Insert two mini vibrating motor disks with attached wiring to the

position marked above.
3) Overmould Part B onto the assembly to embed the motor disk.

Insert
motor
disk

Insert
motor

disk

5.25 3.75
1.51

5.5

3.5

33.9

35.4

7

Manufacturing Process - Injection Moulding

Material - Dark Grey Standard silicone (50
durometers)

Surface Finish - 600 grit stone, 10-12 μM

Dimensional Tolerancing
1-20 mm (+/- 0.025 mm)
21-100 mm (+/- 0.08 mm)
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Manufacturing Process - Injection Moulding

Material - Black ABS

Surface Finish - High Glossy finish unless otherwise specified
(0.025 μm - 0.05 μm)

Dimensional Tolerancing
1-20 mm (+/- 0.100 mm)
21-100 mm (+/- 0.150 mm)
101-160 mm (+/- 0.325 mm)

Straigtness Tolerancing
0-100mm (+/- 0.380 mm)
101 - 160 mm (+/- 0.800 mm)

Hole Diameter Tolerancing
0 - 6mm (+/- 0.050 mm)
6.1 - 14mm (+/- 0.080 mm)
14 - 40 mm (+/- 0.100 mm)

0.45 μm
0.55 μm
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Assembly Drawing

Bill of Materials

Item Qty Part Name Material
1 1 Top Casing ABS

2 1 Analog Stick ABS

3 12 Magnet Neodimium

4 1 West Button ABS

5 1 North Button ABS

6 1 East Button ABS

7 1 South Button ABS

8 1 Battery Li-ion

9 1 Analog Sensor Mixed

10 1 Button Sub Circuit MIxed

11 1 Main Circuit Mixed

12 2 Servo Mixed

13 2 Texture Pad ABS
14 1 Bottom Casing ABS
15 2 Haptic Mapper Silicon
16 4 Mini Vibrating

Motor Disk
Steel etc

1

32

5

4

6

7

8

9

10

11

12

13

14

15

16

Parts 8, 9, 10, 11 and 12 snap fit
into the relevent slots. Magnets 3
are glued into slots on top and
bottom casing. Part 2 friction fits to
shaft on part 9. Buttons 4,5,6 and
slot through controller and rest on
part 10. Texture pads 13 friction fit
onto shaft of part 12.



PROTOTYPE COST

COMPONENT UNIT COST UNITS TOTAL

LiPo 9V rechargeable 
battery

SG90 Servo

Joysticks

Push buttons

Arduino Pro Micro

Driver DRV2605L

1201 Vibrating Mini 
Motor

Multiplexer 
TCA9548A

HC-05 Bluetooth 
Module

Double Sided PCB

Resistors

3D Printed Parts

£7.33

£2.00

£1.60

£0.67

£7.99

£6.90

£2.45

£6.30

£5.49

£1.62

£0.14

£3.02

1

2

2

8

1

4

4

1

1

1

8

1

£7.33

£6.30

£5.49

£1.62

£3.02

£4.00

£3.20

£5.36

£7.99

£27.60

£9.80

£1.12

TOTAL £83.291£83.29

Assembly Time £5.52 per hour 0.083 (5 minutes) £0.46



COMPONENT UNIT COST BULK ORDER
UNIT COST

TOTAL SAVED
PER CONTROLLER

LiPo 9V rechargeable 
battery

SG90 Servo

Joysticks

Push buttons

ATMega328 chip

Driver DRV2605L 
Chip

1201 Vibrating Mini 
Motor

Multiplexer 
TCA9548A

HC-05 Bluetooth 
Module

Double Sided PCB

Resistors

Casing, haptic mappers 
and touch pads

£7.33

£2.00

£1.60

£0.67

£7.99

£6.90

£2.45

£6.30

£5.49

£1.62

£0.14

£3.02

£6.02

£0.86

£0.45

£0.53

£1.28

£1.45

£0.35

£0.98

£2.72

£0.21

£0.14

£0.88

£1.31

£5.32

£2.77

£1.62

£2.14

£2.28

£1.15

£0.14

£6.71

£21.80

£8.40

£0

TOTAL £53.64£83.29

We researched the cost of each unit of our components when 
placing bulk orders, using estimates from providers such as 
Mouser Electronics, AliExpress and RS components. We 
calculated the price difference per unit and multiplied that by the 
number of units needed in one controller to find the total amount 
saved per type of component per controller unit. We also used 
an injection moulding cost estimator tool to calculate the cost 
of manufacturing one controller, and we found that the total 
amount of money saved through mass manufacturing was £53.64. 
This means that in would cost us £23.63 to manufacture each 
controller.

Assembly Time £5.52 per hour 0.083 (5 minutes) £0

£23.63

SCALABLE COST



Embossed logos, braille and QR code located at the top and 
front of the packaging. The QR code provides an explanation for 
the product. Inside the packaging, on the lid, another embossed 
QR code to explain how to connect the M31 controller (indiffer-
ently whether it is an external device or Andromeda App) and 
download the application. 

PRODUCT LABELLING 
AND COMPLIANCE MARKINGS

United Kingdom 
accreditation service. 
Including electronic 
components 

WEEE
Waste Electrical and Electronic 
Equipment Directive 2012/19/
EU on waste electrical and 
electronic equipment (EU law 
since 2003)

CE marking is a certification mark 
that indicates conformity with 
health, safety, and environmental 
protection standards for products 
sold within the European Econom-
ic Area (EEA).

The packaging is recyclable. 
The controller can be recycled 
if given back to the manufac-
turers for disposal  (collection 
points would be provided)

On the side of the packaging the following label with all the 
complaince markings and requiremnets for an electron-
ic product. Including the location of manufacture, model 
number, distributor, contents, safety warning, basic param-
eters and the technological protection measure. All of these 
would be available in a QR code for voice over explanation 



PACKAGING RESEARCH

USER INSIGHTS

DESIGN CONSIDERATIONS

Packaging design that takes into consideration 
the visually impaired is still a rare phenomenon. 
The amount of Braille found in packaging is 
lacking, making most products undistinguishable. 
Besides pharmaceutical products which require 
to include it by EU law since 2010.

• Braille
• Intuitive design
• Textures
• Easy to open and close 

without tearing apart

• Embossed silhouette
• Braille description
• Intuitive to open no need for external help
• QR codes to scan for voiceover explanation 
• Clear and easy opening and closure system

MATERIALS

Easier to recycle than cardboard with only one 
layer of material. Excellent rigidity and foldability 
attributes. According to ISO standards, paper-
board is a paper with a grammage above 250 g/
m2. It is lightweight, easy to cut and handle. 

PAPERBOARD: 1MM THICKNESS

PRODUCTION PROCESS

1. Dyed paperboard provided to the factory.
2. Printing QR codes, Braille, and labels on paperboard.
3. Emboss Braille, QR codes, and labels.
4. Cutting and creasing to produce the blank.
5. Adding the closure magnet.
6. Gluing paperboard.
7. Quality checks.

PAPERBOARD: 1MM THICKNESS

ADHESIVE: STARCH-BASED

On the final assembly line the controller holder will be put in first the user 
manual on a gap on the side. Finally the accessory holder will be placed 
on the gap left by the controller at the front of the controller holder.  The 
packaging has been designed to use the minimum amount of material without 
compromising accesibility. The box will have padding on the inside sides to 
preserve the controller. The box will be closed with a magnet situated at the tip.



EXECUTIVE SUMMARY

This is an analysis of the business case proposed for the company Andromeda 
and its launching product M31. This is a third party adaptive controller that can 
work with or without its own gaming platform for audio and tactile enhanced 
games.
 
Business objective: 
Experience game in a new way whilst aiding the visually impaired to play video 
games (as their popularity arise: Apple arcade, Stadia from Google). This prod-
uct aims to provide an immersive gaming experience exploring tactility and 3D 
sound. 
 
Limitations: 
The reduced market that visually impaired represents and the resources we 
had available. 
 
Solution:
Creating a product that is designed in consideration with the gaming mass mar-
ket. A strong marketing campaign is the second solution to this limitation. Ad-
vertising the product to increase its popularity to the mass market and not only 
to the visually impaired. 
 
Future objectives:  
Collaborate with bigger gaming corporations such as Sony (PS4), Microsoft 
(Xbox), Apple Arcade, Google Stadia.

Market positioning:
The gaming market is growing. Companies such as Google and  Apple pioneer-
ing with new gaming platforms breaking with the traditional consoles and gam-
ing systems. With Stadia or Apple’s new features to connect gaming control-
lers to any of their devices and an easier way of coding in Swift (IOS developers 
app), new opportunities are open to game developers and others to further 
expand the market with innovative ideas and new gaming experiences. Hence 
the project’s opportunity by creating not only an aid to the visually impaired but 
also a new and unique way of gaming by exploring other senses, tactility, and 
hearing, that are still not as present on the market. Moreover, the opportunity of 
easily being a third party controller for a range of devices.
 

RISK ASSESSMENT:

What risks are involved? The product does not reach the neces-
sary popularity to be competitive with other products within the 
gaming mass market. 
What are the consequences of a risk happening? The conse-
quences would be having a smaller production rate and higher 
selling price. 
What opportunities may emerge? Having more exclusive users 
that want a more unique and luxurious product. 
What plans are in place to deal with the risks? Having a very well 
though through (audio) marketing plan in order to create this pop-
ularity as soon as possible.
We will also be using a risk log in the future and as the project 
evolves in order to properly tackle them beforehand avoiding se-
rious impact. 

BUSINESS CASE

FUNDING AND INCOME:

Funding would be obtained (ideally) from organisations for the vis-
ually impaired, through competitions, bursaries, and crowdfund-
ing. Next step would be approaching potential investors or spon-
sors. Finally, the project would be presented to larger companies 
within the market to collaborate. (Microsoft, Sony, Google or Apple) 

Income: 
1. The upfront cost of the controller. Although, as proven from oth-
er companies such as Microsoft and Sony, the hardware is very 
costly to manufacture, having a reduced revenue. 
 
2. The AndromedaOS audio and tactile enhanced game platform. 
With a subscription scheme divided into Basic or Pro. As it be-
comes more popular the cost of the platform would reduce over-
time. Generating more income for the company.

PRODUCT 
COMPARISON:

Hardware

Xbox One Wireless Controller:
Cost: £ 12 (no  assembly cost)
Price: £44.99 - £59.99

PS4:
Cost: £14 
Price: £44.99

Google Stadia:
Cost:  -
Price: £59.99

M31 Controller:
Cost: £22.63
Price: £40

Software

Stadia Subscription: 
£8.99/month

Andromeda OS:
Basic: £3.99/month
Pro: £9.99/month



PRODUCTS & SERVICES

BASIC:

£3.99/monthly

PRO:

£9.99/monthly

M31:

£40/accessories included

Third party gaming controller.
Enhanced gaming experience.
Texture pad feature
Haptic mappers (on both wrists).

Available at:
www.andromeda.com/shop
Amazon
Your local retail store

The basic Subscription would give access to the 
user to all games on the App. The user will be able 
to download and save the games to play online. 
The games available are audio enhaces (binural 
sound) and have tactile response through the 
M31 controller. 

Available at:
www.andromeda.com/subscription/basic
App Store 
PlayStore

The Pro Subscription would enable gaming on 
any devices and downloading any Andromeda 
game developed for consoles or PC gaming. 

Available at:
www.andromeda.com/subscription/pro
Windows, Linux, iOS

80% of the total video game industry's 
36 billion U.S dollars revenue in 2017 
belongs to software sales. 
(Entertainment Software Association, 
NPD Group, 2017) 

Smartphones and tablets are expected to 
still take over the global games market in 
2020, with an increase of 17% from 2015. 
(NewZoo, 2018)



CONTROLLER
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