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ben collis
Headed the process of developing a looks like prototype to 
explore the human interactions associated with a haptic 
wearable. Developed NTX’s understanding of learning systems 
and neuroplasticity. Produced the circuit board for the extended 
use wearable. Produced content for the portfolio.

luke holland
Headed the design of the electrotactile experiments conducted 
with the Bioengineering department. Designed casings for a 
series of works-like wearable casings. Took charge of filming and 
editing the promotional video. Coordinated the graphical design 
of the portfolio.

elvis lee
Headed the design and construction of the exhibition. Worked on 
the electrotactile experimental procedure and design. Designed 
alternative looks-like wearables through printing with TPU. 
Produced content for the portfolio..

marcus melconian
Headed the design and implementation of the demonstration 
learning system through the creation of a webpage linked to 
vibrotactile hardware. Designed the vibrotactile hardware and 
software. Produced content for the portfolio..

introduction contents and the team

Meet the TeamContents

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

A

introduction | contents and meet the team

our journey  | prosthetics to future HCIs

haptic discovery  | existing haptic communication

trend analysis  | scope wheel

problem and mission | why we’re here

future scenario | our preferable world

language | how do we transfer meaning?

a haptic dictionary  | numbers through vibration

extended use experiment | gaining a sense of time

immersive demonstration | short term haptic learning

product development | reimagining wearables

electrotactile stimulation | viability for the mass market

electrotactile stimulation | results and interpretation

partner exploration | possible data channels

business to business interaction | dialect creation

NTX collaborations | advertisement realisations

business model canvas | how will NTX exist?

system diagram | data channels

user experience | a day in the life with NTX 

management log



our journey prosthetics to future HCIs

haptic feedback in 
prosthetics

amputees

haptic 
feedback

prosthetics

transhumanism

digital 
intimacy

haptic feedback 
methods

smart 
materials

current 
methods

soft 
wearables

vibrotactile

electrotactile

pressure

wearable 
technology

sensory 
substitution learning

screenless 
communication

case studies facebook

david 
eagleman

brainport

learning 
theory

neuroplasticity interim

a haptic wearable capable 
of achieving sensory 
substitution by delivering 
complex, versatile data

2020 start

learning

experimentation

short term

extended use

haptic 
language

Bioengineering 
Department

electrotactile

vibrotactile

product 
development

sketching

prototyping

use cases

experimental 
data

UX

usage

materialsform and fit

demonstration
learning 

experience

wearable 
design II

wearable 
design I

personas

product service 
system

experimental 
data

exhibition 
demonstration

business 
model

delivery of a tangible futures 
product service system, 
with the abiity to connect 
humans to the digital world 
in revolutionary new ways



haptic discovery

The term ‘haptic technology’ is used to characterize any technological device 
that stimulates the sense of touch to a user. The first half of this project was 
focused on intense literature analysis and initial divergent, strategic thinking. 
This knowledge is critical when developing and presenting any futures proposal. 
These insights formed the backbone for identifying and predicting ‘weak signals’ 
- the fundamental core of any successful, disruptive technological shift. This 
page documents an array of haptic research and consumer centric devices. 
These were a central part of the previously submitted research paper, but were 
also instrumental in the development of the brand, the product embodiment, the 
current projected future outlook and the overarching preferable scenario we as 
NTX have justified and created.

Paul Bach-y-Rita become one of 
the first people to experiment with 

haptic stimulation. He designed a tactile vision 
substitution system that allowed blind people to 
‘see’ through stimulation of an area of their back. 
Patients would sit in a chair and a camera would 
convert the image in front of them into a pixelated 
image. The back of the chair was made up of a 
matrix of solenoids, which could apply localised 
pressure to the back of the patient. This allowed the 
visual image to be converted into a tactile sensation. 
This crude method is one of the first examples that 
showed that our brains could accurately interpret 
complex information through haptic stimulation and 
was strong experimental evidence for the technique 
of sensory substitution – ‘you can see with your back 
just as you would with your eyes’.

existing haptic communication

1969
In 2015 neuroscientist David 
Eagleman developed the Versatile 

Extra-Sensory Transducer (VEST). The VEST is a 
device that covers the upper torso and contains 
24 sets of vibrating motors. Data can be sent to 
the vest and an algorithm converts it to a series of 
vibrations experienced by the user. By connecting 
a microphone to the VEST, a profoundly deaf man 
was able to understand speech purely though the 
motor vibrations. This was after just 8 hours of 
practice with the vest. A critical insight obtained 
from this line of research was the implementation 
of a learning system. If a user-centric learning 
system is designed, can someone learn to associate 
tactile data with meaning in under 10 minutes? 
Furthermore, what are limits in the variety of data 
that can be sent? What are its use cases beyond 
medical applications? How can the physical UX of 
the VEST be taken and evolved into to a future mass 
market device - i.e. made considerably smaller whilst 
still enhancing its tactile capabilities.

2015

2015 - the haptics used in Apple’s 
home button shows the complexity 

that can be sent through a single motor and drive 
signal. Their priority to sacrifice battery size for their 
Taptic Engine flaunts large corporation investment.

North Sense  is a permanent chest 
wearable that vibrates every time 

the user faces north. After several weeks of usage, 
users claim they no longer feel the vibration, they 
just intuitively know their facing north. This is a 
critical insight into neuroplasticity and augmenting 
of senses.

Brainport utilised sensory 
substitution to allow blind people 

to see with their tongues - through the combination 
of a pair of glasses with a built in camera and an 
electrode matrix on the tongue. By mapping the 
camera image onto the matrix through electrical 
stimulation profoundly blind users were able to 
create an entire mapping of the world, and even 
read text. An insight gained was the vast proven 
capabilities of sensory substitution. 

1998
2015

2016

In 2018, Facebook’s Building 8 
released a research paper for a 

phonemic based tactile sleeve that allowed people 
to ‘hear through their skin’, similar to the VEST,.
Consisting of 24 vibrating motors in contact with the 
skin, the device associated specific vibrations with 
phonetic sounds. After appropriate learning, users 
gained up to 97% accuracy for understanding the 
English phonetic alphabet through vibration. This 
lead to an insight relating the speed at which this 
data can be sent - how many words per minute can 
you feel through your skin? Furthermore, through 
haptic stimulation, is it possible to convey a greater 
depth of information than the current spoken word?

2016
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A STEEPV approach was taken to embrace and foresee the unpredictable 
development of the potential future worlds - with a main aim of identifying 
trends for further future scenario analyses and resultant insight. The STEEPV 
focused on haptics and surrounding technological advancements.

trend analysis scope wheel

Screens are the drug for our generation and the leader in HCIs. 
With evolution in BCIs, AI symbiosis, and a global awareness of 
the screen epidemic, generation screenless can create a world 
of increased mental wellbeing and significant consumer UX.

Screenless Society

The wearable era is now and rapidly growing. This can lead to 
a world of complete dependency and integration with bodily 
technology. As acceptance grows, augmentation of human and 
machine will see segregation of the tech-elite and the normal.

Wearable Era to Transhumanism

Sensory substitution unlocks new forms of data transfer 
beyond conventional visual/aural HCI design. Being able to feel 
complex information through your skin can transform industries 
and allow humans to learn realistic digital emotions.

Haptic Revolution

Protest into data collection is already emerging today. With 
exponential technological immersion, a continued revolt is 
evident. However, a world of technology rebellion may fuel 
unprecedented riots and see machine integration dissolved.

Technology Rebellion
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Our mission is to create the future of how humans communicate with computers. Moving towards a 
screenless UX that is a natural extension of the human body, allowing our digital selves to connect with 

our actual selves.

The unpredictable nature of HCI growth and its uncertain impact on the future of our world presents an opportunity for 
disruption. A global HCI shift could transform the current technological projection. This is a void we seek to fill. 



future scenario our preferable world

Possible
Tech giants fuel consumer wearable devices faster than anticipated. The 
trend of transhumanism strikes headlines before the end of the decade and 
black market biohacking becomes the new normal. XR becomes an addiction 
and many loose touch with the real world. Tech giants continue to pump out 
augmented technology, as a divide appear between humans and transhumans.

Plausible
The data scare of ‘everyone watching you’ accelerates. People no longer 
trust technology due to the exponential growth of IoT and screened devices. 
A resultant ‘detechnologisation’ spreads across major countries like the USA, 
UK, and China, resulting in a segregation between connected and disconnected 
beings. A divide in the screened/screenless leads to worldwide dissolution.

Probable
The growing trend of wearables is increasingly developed through ongoing 
technological research, particularly through screened interfacing. Society 
is made aware of screen addiction through media and device warnings, but 
without a superior alternative to consumer HCIs, users continue to operate their 
screened devices as normal. Tech health/societal concerns rise.

Preferable
NTX is released as a safe, enhanced method of HCI. The business model of NTX 
enables companies to invest in the base product and create specific solutions 
for their user’s needs. This allows a steady flow of haptic technology to be 
introduced to society over time. As a result, complemented by the NTX Learning 
System, ‘Generation Screenless’ becomes a worldwide reality.



The following images represent 6 forms of communicating ‘love’. 
Although they all seem vastly different, the human brain can understand 
and associate the same meaning to each one, given the person can 
understand the specific language. 

Linguistics is a ever changing field of study, new languages are constantly 
being invented for different purposes. In our technological world, there is a 
growing need for humans and computers to communicate effectively. This 
need will only get stronger in the future, and thus a language will need to be 
developed. Some languages that have been invented for a specific purpose in 
the past include:

• Sheet Music - developed to read and write musical notes
• Morse Code - developed to utilise simple electrical on/off signals to read 

and write English over long distances
• Flag Semaphore - developed to silently convey information over long 

distances.
• American Sign Language  - developed so the deaf can communicate

Contextual Languages

language how do we transfer meaning?

The significance of this universality is that the human brain can learn to 
associate meaning to any language given there is consistency and structure. 
As Designer, this gives us the unique opportunity to create our own language. 

Languages have been created for human to human communication, but what 
about communication with the digital world around us? A new language 
designed for communication with this realm could bring greater connectivity 
and efficiency of communication between humans and computers, allowing 
us to reach our full potential of ‘connectivity’. For example, what if you could 
understand the phrase ”you have a meeting in room 203 in 15 minutes” (from 
your outlook calender) via a series of vibrations felt through the skin? You 
would be able to receive digital information like a sense - you don’t read about 
the meeting in 203, you just know it. You could tailor your tactile language to 
understand the most important information relative to your preferences and 
never have to pick up your screened device. NTX will design a brand new tactile 
language, one tailored for communication with the digital world around us. The 
only barrier to realising this is a structure learning period - this will also be 
provided by the NTX system and will be presented later on.

This language will be ‘written’ through programmable haptic stimulation - just 
as through vibrating motors. These rich vibrations will be learnt over time by 
the user and eventually, as with Braille, they will be able to translate the tactile 
sensations on their skin into useful information with minimal cognitive effort.  

Opportunity

“Language is a formal system of signs 
governed by rules of combination to 
communicate meaning”

Ferdinand de Saussure

mandarin

LOVE

english arabic

sound wave

01101100

01101111

01110110

01100101
hexadecimal

. - . .
- - -
. . . -
.

morse code

sign languagesymbol braille
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a haptic dictionary numbers through vibration

In order to gain an initial understanding into how  well users will understand a 

language felt through the skin, we developed a simple vocabulary to communicate 

the numbers 0 to 9. By varying motor drive signals in terms of duration, amplitude 

and phase we can achieve a clear distinction between numbers that can be easily 

learnt. The diagram below represents which signal will be sent to each of the 3 

vibrotactile motors for each number. This vocabulary will be used in subsequent 

experimentation. 

demonstration haptic 
watch
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NTX seeks to provide new digital senses, an almost unbelievable claim. However, 
the phenomenon of sensory substitution is well documented. The blind 
substitute sight with touch for perception by using a cane to feel the ground 
in front of them. The deaf substitute hearing with sight for communication by 
using sign language. The brain undergoes neuroplastic changes and adapts to 
new sensory input. It was essential that we tested this process ourselves to 
validate our future product development.

Research in this field provides little evidence of experimentation into the effects 
of long term haptic feedback. Therefore we undertook our own experiment 
whereby a subject wore 3 vibrotactile motors every day for 2 weeks. These 
would send the current 24-hour time as a 4 digit number through our haptic 
vocabulary, effectively acting as a tactile clock.

Fully contained and battery powered allowed the experiment to be carried 
throughout the day. Throughout this period, three vibrotactile motors press 
against the subjects’ chest delivering our haptic numbers vocabulary.

After running through our learning system, the subject wore the experiment 
for 4 hours a day for 2 weeks. Our software would deliver the time at random 
intervals between 1 and 3 minutes (to prevent pattern guessing). A push button 
was added to give on demand time feedback. The subject repeated the learning 
system everyday which included a 10 random number tests. The results from 
this were recorded and general comments were noted. 

“5 and 4 are very easy to identify, I can feel it moving up 
my arm”

“placement of motors on my arm makes a significant 
difference to ease of feeling”

“Moving my arm in 3D space sometimes makes me mix 
up numbers”

extended use experiment gaining a sense of time

Results

The subject had a surprisingly short learning period of just 4 days, reaching a 
consistent level of 10/10 for most of the experiment. This gives solid evidence 
that a user can learn our language and become fluent in a reasonable amount 
of time, validating both the learning system and our haptic vocabulary. However, 
the user commented that it still took significant cognitive effort to decode the 
vibrations into understanding, although it got significantly easier as time passed. 
Further experimentation is required with more complex data over longer periods 
of time. Although not in the scope of this project, it would be the first step that 
NTX would need to tackle on the journey to realising this future product system. 
We also learned some key insights from general comments that will be used in 
the development of the wearable

Discussion



Modern UIs are designed to be simple and easy to use 
from the moment you start. Their priority is to get the 
user to where they need to be as quickly and intuitively 
as possible. But, from the perspective of neuroscience, 
true intuition comes from practice. Neuroplasticity is 
the brain’s ability to form new neural pathways based 
on repeated input-output association. It is how we learn 
anything. The ability to carry out a task with almost no 
cognitive effort relies on practice and time, and NTX 
intends on accelerating this process with a structured 
learning system. Following Hebbian Learning Theory 
and taking insights from gamified language teaching 
platforms such as Duolingo, we have designed a lesson 
and interface that will guide a new user through our 
number vocabulary, reaching a level of proficiency in 
under 10 minutes.

immersive demonstration short term haptic learning

 » Exploratory learning via an unlimited keypad 
feature emulates free-roam games. Everyone 
learns differently and this encourages users to 
explore their own methods for memorising the 
numbers.

 » Instant feedback via a bright green/red box and 
a voice of “correct/incorrect“ triggers a dopamine 
response, instantly followed by a competitive 
spirit of the user to improve. 

 » Social competition via a leaderboard gives 
incentive to users who are performing below the 
average. This could be extended to include options 
to add specific friends and gain a social network of 
support and competition between peers.

Key Game Mechanics

The learning demo shows users the capabilities of 
the technology, but it also acts as a experiment to us. 
Every player stores data to our database for further 
analysis. From 29 users we have so far learnt:

 » All players have learning preferences. This 
highlights potential for a personal, adaptable 
learning experience, perhaps through AI.

 » Users find moving patterns easier to identify. With 
3 motors we are currently limited. Numbers 8 & 9 
are difficult to distinguish as a result.

 » From 29 users, an average score of 7.72 proves 
consumers are able to learn our tactile language 
in under 10 minutes as a result of our learning 
system.

The demo will be running at the Dyson Open House - 
acting as a live interactive experiment.

Experimental Game Data



Polyurethane
Shore hardness A70. Perfect 
balance of stiffness/flexibility. 
Toxic and irritant to skin. Unsafe 
for extended use. 

Silicone
Shore hardness A45. Far too 
flexible and falls off the arm 
easily. Good amount of friction 
and feels comfortable.  

Polylactic Acid 
Topology optimisation. 
Lightweight. Too rigid to be 
worn comfortably, digs into 
skin. Abrasive. Too bulky to be 
worn under clothing.

Thermoplastic Polyurethane 
Spring steel snap on straps 
make for easy attachment. Only 
flexible at low thicknesses (ap-
prox. 0.8mm). Pressure not 
distributed equally. Surface is 
smooth and comfortable

Sketching 

NTX is a first step towards transhumanism. Instead of implanting invasive 
hardware, we propose a semi-permanent wearable that is rarely taken off. In 
order to send large amounts of data through the skin, we needed a large skin 
contact area. With most current wearables taking up the space of a watch, we 
had to re-imagine what a ‘wearable’ looks like.

This final Prototype was designed off cross-
sectional projections of a real arm. Every 
NTX wearable would be custom fit to a scan 
of the user’s arm so it can feel truly their own.

PLA Shell

Silicone Insert

36 Vibrotactile motors

Clear Branding

product development reimagining wearables Prototyping

Custom Fit



electrotactile stimulation viability for the mass market

The simplicity and safety of vibrotactile stimulation (VT) methods has made it 
the first choice for most haptics projects. However, there are two main issues 
that could hamper its usability in a mass market product such as the one we 
have described: 1) precision - the source of VT is very difficult to identify when 
the separation between motors is small, 2) wearability - due to their moving 
parts, haptic motors are relatively large and require thick wearables to contain 
them.

An alternative to VT could be the use of electrotacile stimulation (ET). This 
allows for more precise identification and can be fitted into a wearable less than 
a fraction of a millimetre thick - drastically improving wearability. The increased 
number of variables in ET (frequency, phase, current, voltage, waveform, etc.) 
also allow a greater variety of sensations to be felt. The prospects of being 
able to design a smaller wearable, occupying a smaller skin surface area, with 
more distinguishable stimulation are huge. However, there are several issues 
remaining with ET.

Perceived ET issues
We identified several of the key barriers to using electrotactile stimulation in a 
mass market product shown below. We proceeded to develop hypotheses from 
the pink highlighted points. We had previously contacted Professor Dario Farina, 
Chair in Neurorehabilitation Engineering from the Department of Bioengineering, 
who agreed to allow us to use the departments single channel muscle and nerve 
stimulator (Digimeter DS8R) in order to research further into the specifics.

variable nerve 
density

variable sensory 
threshold

perception

perception varies 
over time

nerves vary axially 
and radially

sensory thresholds 
change dramatically with 

small displacements

calibration
precise mapping 
of arm needed?

precision

learning time

3) Mapping the Arm
The sensory and comfort thresholds of the entire volar side of the forearm were 
mapped. This takes a practical look at how a large scale wearable could function. 
How accurately would the wearable have to be reapplied each day in order to 
experience the same sensation?

Three experiments were carried out. These focused on the users perception of 
the stimulus as the current was increased and identified the point the stimulus 
was felt at (sensory threshold) and point of discomfort (comfort threshold). We 
also sought to determine how accurately users could distinguish the stimuli 
after a brief learning period. The experiments were performed using a custom 
built set of electrodes, which featured a single anode with a set of cathodes 
arranged annularly around it. When potential difference is applied between the 
anode and one cathode, a stimulus is felt on the cathode. This was attached to 
the participants arm and current applied to the cathodes individually.

1) Localised Sensory Threshold Variations
This experiment looks at how the sensory and comfort threshold vary in a localised 
area across five participants. If there is a large amount of fluctuation between the 
thresholds then small changes in the position in which the wearable is worn will 
drastically change the stimulation.

2) Precision of Stimulus Identification
Here we test to see whether the degree of separation of the electrodes can be 
reduced to 10 mm (5 - 6 times less than VT) and still clearly differentiated after 
a brief learning period. The experiment also looks at which pairs of electrodes 
participants regularly mistake. Does the axial structure of the nerves mean that 
radially arranged electrodes are more easy to differentiate than axial ones?

1 2 3

4

567

8

cathodes (1-8) central anode

elastic strapsprinted TPU

hand



electrotactile stimulation results and interpretation
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The results of these experiments paved the way for a better understanding 
into the potential for ET to be used in a mass market haptic wearable. The 
most encouraging was the type of sensation that the participants reported. At 
the correct current levels, it was likened to a light tap on the skin. The other 
encouraging fact was that after less than five minutes of learning participants 
could differentiate between electrodes spaced 10 mm apart with an average 
accuracy of 69%. This puts ET as a serious contender for futuristic haptic 
stimulation devices.

The sensory and comfort thresholds were recorded in locations 1, 3, 5 and 7 for 
each person. Each diagram shows an individual’s sensory and comfort thresholds 
for that location. In general sensory thresholds for most people were relatively 
consistent for each location on the electrode patch (average range of 1.8 mA, 
highest of 2.5 mA). However the comfort thresholds could vary massively with 
only small (10 mm) displacements (average range of 5.3 mA, and highest of 14.5 
mA). This could be an issue for a wearable as placing it in a different location 
each day would result is vastly different , potentially painful stimulus. However, 
the consistent sensory thresholds are promising as the current levels would 
more likely be around there.
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1) Localised Sensory Threshold Variations

2) Precision of Stimulus Identification

3) Mapping the Arm

4 mA 7 mA 9 mA 11 mA 17 mA

After the sensory threshold of the participants had been recorded, we entered a learning 
phase that taught them how to identify each of the eight different stimuli. This learning 
phase involved a free play period, a reinforced learning period and then a test. We recorded 
the overall score, and which pairs of electrodes were regularly mistaken. The diagram on 
the left illustrates this - each bar illustrates a mistaken pair. The darker the line between 
the numbers, the more likely they are to be mistaken. Clearly it can be seen that axially 
arranged electrodes make up the bulk of the errors. These results show that ET can be 
effectively used to differentiate between stimuli that are around 10 mm apart, crucial for 
producing a smaller wearable. It also identifies the fact that these electrodes could not be 
equally space within the wearable due to the uneven levels of perception. Would  this have 
to customized user to user?

This experiment recorded the reported sensation at 41 locations on the forearm as the current was increased. This allowed a more 
comprehensive understanding of the users perception across their entire forearm, which was essential for large scale wearables. 
The key piece of information is that using a single current between 6-7 mA, it is possible to comfortably stimulate an entire persons 
arm - something that would hugely simplify the construction of any future wearables electronics.
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we pick up our phone over 
80 times per day.

constant notification 
checking is damaging our 
mental health.

we need to take control.

stay digitally connected, not 
digitally addicted with NTX

Da Vinci | As robotics becomes more advanced, 
the ability for humans to be able to precisely control 
them will become a necessity. A key application of 
teleoperation is in surgical robotics. Currently, surgeons 
attribute inaccuracies to a lack of haptic feedback, as 
surgery is inherently dependent on the precision of 
your hands. NTX can provide an intuitive feedback 
interface for information regarding the pressing force, 
grip strength, surface texture, and proprioception of the 
robot limbs whilst not distracting their visual resources 
(as screened feedback would). 

McLaren  | Currently, F1 drivers, such as McLaren 
are unable to fully connect with the state of their car. 
They require the information/data to be passed from 
their vehicle sensors, to their team in the garage, and 
then back to the driver through an earpiece. This can 
create delay, confusion, and or sensory overload for 
the driver. NTX can provide a digital sense to link the 
driver directly to their car. This will enable the driver to 
instinctively understand the current condition of their 
tyres, engine, and chassis in real-time whilst keeping 
their eyes on the road. 

Facebook | On average, we check our phones 80 
times per day. Many of these instances are impulsive 
as we get the same vibration for every notification 
and have no information about its nature. This leads 
to unnecessary screen interactions, as Facebook 
is notorious for. NTX can provide basic information 
solely through vibrations. For example, Facebook 
Messenger could use NTX to enable users to 
customise notification vibrations based on who has 
messaged them. This would allow them to make 
decisions about who they want to answer and when 
without looking at their screens.

GoPro | GoPro cameras are high tech pieces of 
equipment that have to perform in harsh, noisy 
environments. However, the only way to get feedback 
on the camera is to look at the screen or be able to 
listen to the beeps it makes to signal low battery or SD 
card full. NTX could provide information about battery 
life, recording time, and SD card storage all through 
the skin, leaving the users’ eyes and ears focused on 
the extreme sport they are undertaking.

partner exploration possible data channels

Now that we have developed and validated a new human-computer interface, we must consider which industries 
and brands would benefit the most from this technology. Through a plethora of different commercial partners, 
we could build an app store with a wide variety of applications serving many different uses. Just like learning new 
skills in real life, users will have to opportunity to pick the apps and vocabularies that would most benefit and 
improve their specific lifestyle . Below we have presented 4 example partnerships from different industries and 
their associated use cases. NTX would provide a completely new touchpoint for these tech companies to reach 
their customers. 



NTX | Dialect SDK

Dialect Checklist

Five steps need completing before running 
your new Dialect on the NTX device.

Introduction to NTX DIALECT SDK

Hello!

Welcome to the NTX Dialect SDK.

Check out the video below to get started...

Docs
Technical manuscript detailing all specifics to create a custom Dialect.

< Your Dialects WRITE LEARN TEST MEASURE DEPLOY English (UK)

1. Create Name
> Enter a name for your new Dialect.

2. Topics
> Split your Dialect into at least two custom topics.

3. Pools, Links, and Rank
> Add at least one pool per topic with link & rank preferences.

4. Craft
> Successfully craft your designed Dialect.

5. Pathway
> Set a designated NTX learning pathway. 

Landing

TYRE LEVEL DIALECT

Topics (0)

Pools (0)

Links (0)

Rank

Craft

Pathway

     2020, NTX.
All Rights Reserved. 
see Terms of Use

business to business interaction dialect creation

In order to realise these use cases, businesses interested 
in using NTX would develop their own tactile commands 
through our software developers kit. NTX would own 
the overarching language called ‘Tact’, while companies 
would create their own variations and improvements 
called ‘Dialects’ through our SDK, gaining access after 
a subscription fee. This would not only ensure that 
the feedback of data is reliable and customised to 
each application, but would also allow NTX to be truly 
universal, with almost any use case being possible within 
human-computer interaction (similar to the universality 
of screened HCIs). This will give NTX a massive total 
addressable market. Below is a UI prototype and an 
example journey of creating a new Dialect.

Firstly, a new company would create their profile 
and name before creating their ‘Callsign’: a 
unique tactile sensation added in front of every 

command, allowing users to identify information from 
that company’s app. 

1

The company would then create their Dialect. 
They would begin with a starting toolkit of simple 
commands provided by NTX’s Tact language. 

Tact is built up through evolutionary principles by 
rating commands based on their popularity with users, 
improving over time as inferior commands become 
unpopular and die out just like spoken languages.  

2

If the toolkit was insufficient for their application, 
they would enter an advanced developers console 
where they could write entire new tactile words 

and phrases. These would be fully open source and fed 
into Tact (wholly owned by NTX).

3

Using their custom language, the company would 
create a library of commands that feedback 
information passed from their app (and associated 

IoT system) to the NTX app. For example, McLaren 
could have tactile phrase translating to ‘your current tyre 
thickness is T_th’ where T_th is a variable outputted from 
their tyre sensors.  

4

After testing and approval by NTX, the app is added 
to the store and is ready to be downloaded by 
millions of users. 5



Stay digitally connected, whatever 
you’re doing...

closer to the car.
closer to the road.
closer to the win.

the next generation in racing

SENSE.
digitally connected, 
wherever you are

the best precision deserves the best control

da Vinci systems, 
now with NTX haptic feedback



business model canvas how will NTX exist?

key partners

Partnered brands who produce 
Dialects for the NTX app store 
through our software platform.

Government approval of NTX 
device and ET stimulation. Close 
negotiations with governing bodies 
regarding privacy.

Manufacturers and distributors of 
the NTX wearable. 

Creating a structured learning 
platform, allowing users to reach 
an unprecedented level of intuition.

Design and manufacture of the 
NTX haptic wearable that can be 
worn so comfortably that it feels 
like an extension of the human 
body.

NTX tactile language (Tact), 
learning system, and wearable 
patents.

NTX manufacturing resources.

Creative talent in building great 
products and experiences.

Mission Statement
Our mission is to create the future 
of how humans communicate 
with computers. Moving towards 
a screenless UX that is a natural 
extension of the human body, 
allowing our digital selves to 
connect with our actual selves.

Consumers
Allowing you to understand 
complex information through 
your skin, releasing you from your 
screen and creating new digital 
senses.

Businesses
Allowing businesses to enter the 
growing haptic market through 
an easy, customisable vibrotactile 
language. Fostering an intimate 
connection and a more loyal 
customer base.

Wearable customised to each 
user’s arm with complete freedom 
over choice of haptic apps. A 
tailored fit brings customer loyalty.

Business co-creation platform 
fostering long term relationships. 
Over time, businesses will unlock 
more complex vocabularies with 
which to program their apps, 
becoming more invested. 

Awareness through NTX brand 
advertisements as well as joint 
campaigns with partners, such as: 
GoPro Sense.

NTX Software Developers Kit 
which allows businesses to create 
custom Dialects. 

Specialised Industries
Initially for specific use cases in 
high skill requirement occupations 
such as: teleoperation, prosthetics, 
and extreme sports.

Mass Market
A future mass market opportunity 
with applications in any industry 
which currently uses screened 
HCIs.

Tech Companies
Customer focused software 
companies who’s information can 
be translated into haptic feedback 
easily.

B2C
Variable manufacturing cost for NTX wearable. Economies of scale achieved upon entering into 
the mass market. Customer service. NTX app running costs.

B2B
Server cost and maintenance, Iterative development of tactile language (including possible 
consultancy with major partners). 

Marketing
A hard hitting campaign against screened interfaces to catalyse the global shift towards a 
screenless future.

B2C 
Consumer wearable fitted with state of the art haptic stimulation abilities.

B2B

        Basic

Advanced 

key activities value proposition customer relationships customer segments

customer channelskey resources

cost structure revenue streams

Allowing basic access to NTX SDK with commands limited to the toolkit. Paid sub-
scription fee.

Access to the advanced developers console, the ability to write new tactile words 
and phrases for Tact.



system diagram data channels
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2) Similar to architectures used by the proven 
DuoLingo, data from all users will be fed to 
a central AI core which drives continuous 
adaptation of ML models. This creates an 
experience which is personal. It learns from 
the user’s actions, as well as from other 
players who have similar learning abilities.

1) The NTX Webservices keeps the IoT 
architecture of our system alive. Providing 
seamless transition from partner, to cloud, to 
consumer.

3) The NTX store provides custom, fit only to 
you, NTX wearables. It also provides support 
for any technical problems. Additional branded 
items are also sold in store for further market 
outreach.

5) The NTX app is the user’s central hub. It 
allows them to select which applications are 
running through their wearable at a given time. 
It also provides the interface for the learning 
experience (available on both desktop and 
mobile platforms).

4) Our partners are our backbone. Their 
software engines create the dataset/structure 
received from their sensors, and we provide 
the SDK platform to turn that data into a 
easy to learn haptic language - fit for our NTX 
wearable.

1 2

4

3

5



user experience a day in the life with NTX

David decides to purchase an NTX wearable. He 
goes to an NTX centre and has a 1 to 1 with an 
NTX representative. He has his arm 3D scanned.

His custom wearable arrives 2 weeks later and fits 
perfectly to his arm.

Logging on to the NTX learning system, he inputs 
all of his preferences. He sets his intended level of 
usage to medium and selects a few example apps 
that he likes the sounds of. 

David takes his cooking seriously. The NTX Tefal 
app is compatible with his smart pans which can 
sense temperature. He knows the temperature of 
the pan as well as he can smell the food he’s cook-
ing. 

He then selects his learning preferences. He se-
lects graphical focus, sets voice assistant to high 
level of support, and pulls the time slider to 20 
minutes practise per day. 

David love running but is flat-footed. The Nike app 
on his NTX wearable is connected to pressure 
sensors built into his shoes. He can feel when his 
weight distribution is off, and corrects it instantly.

David feels a bit unsteady at first with his new tac-
tile companion, but over time he becomes more 
and more comfortable with the wearable as neu-
roplasticity takes place.

Eating dinner with his boyfriend, David receives 
a tactile notification that he knows is a message 
from his work colleague. He ignores it and 
continues the conversation uninterrupted. His 
boyfriend hates it when he checks messages at 
dinner.

As David gets ready for bed, he takes off his NTX 
wearable and puts it on the bedside dock for in-
duction charging.

1 2 3

4 5 6

7 8 9
The haptic dictionary and working demonstration 

inspired us, but we still having some burning 
questions. We have just scratched the surface of the 
potential of this technology. Although NTX can not 

exist yet, we intend on continuing its development to 
make NTX a reality.  



management log record of plans and work done

https://teams.microsoft.com/_?tenantId=2b897507-ee8c-4575-830b-4f8267c3d307#/l/file/77454395-FF1B-4E14-9DC8-C537CC69424F?tenantId=2b897507-ee8c-4575-830b-4f8267c3d307&
fileType=xlsx&objectUrl=https://imperiallondon.sharepoint.com/sites/Futures974/Shared%20Documents/General/Gantt%20Chart.xlsx&baseUrl=https://imperiallondon.sharepoint.com/sites/
Futures974&serviceName=teams&threadId=19:775386c5dbb948a496b1f087a65d9429@thread.skype&groupId=d2dd16f3-7ffa-442b-94fe-1982fde419d2&fbclid=IwAR0XXX1uCHtbBVAp5oIP_JPPhq_IU6y_
NYKco21E4GeQnYhJvseF7M6bJVc&deeplinkId=01fd8a8c-73db-4b3a-f719-7006dd7e6eec

Please access our online management log on microsoft teams through this link:


