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Abstract
There are becoming more and more different ways
to interact with technology. With this, I explore the
different technologies available, and how they can
be used in todays society. I then picked a topic I was
interested in and started researching.
Autonomous cars are seen to be the future of the
vehicle industry. This research document looks at
how self-driving cars work, the ethical issues behind the scenes, and how to design the interfaces
for the cars.
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Abstract
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Looking at different technologies
Technology is now a part of everyone’s day to day lives, so to kick off my
research, I am going to have a look at some of the latest trends to look out for.
This will give me some areas within technology to look into and hopefully create
some ideas that I can develop.
The areas I have chosen to look into are: AR, VR, AI, and Internet of things:

Figure 01

AR

VR

AI

Internet of Things

Augmented reality is a type of
interactive, reality-based display
environment, that takes the capabilities of computer generated display,
sound, text and effects to enhance
the user’s real-world experience.

Virtual reality refers to computer generated environments or realities that
are designed to simulate a person’s
physical presence in a specific environment that is designed to feel real.

Artificial intelligence is an area of
computer science that emphasizes
the creation of intelligent machines
that work and react like humans.

IoT is a computing concept that
describes the idea of everyday
physical objects being connected
to the internet and being able to
identify themselves to other devices.

Augmented reality combines real and
computer-based scenes and images
to deliver a unified but enhanced view
of the world.
A few examples of what it can be
used are:
-

Training
Retail
Design
Education

Research
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Technology

The purpose of VR is to allow a person
to experience and manipulate the environment as if it were the real world.
Some uses of VR are:
-

Medical training
Education
Games
Sport

Some of the activities computers with
artificial intelligence are designed
for include:
-

Speech recognition
Learning
Planning
Problem solving

The term is closely identified with
RFID as the method of communication, although it also may include
other sensor technologies, wireless
technologies or QR codes.
Examples of IoT are:
-

Wearables
Smart home applications
Health care
Agriculture
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AR - continued research
Due to the rapid advancement in technologies over
the past 10 years, AR is becoming more popular in
day to day life, however people don’t realise that
the earliest iterations of AR are at least half a
century old.

History
In 1992, Louis Rosenburg from the USAF
Armstrong’s Research Lab created the first real
operational augmented reality system, Virtual
Fixtures. A robotic system places information on
top the workers work environment to help with efficiency. This system could be thought of as an early
version of what most AR systems currently do today
(Isberto, 2018).
In 1998, Sportsvision uses the 1st and Ten line
computer system. This system showed the original
virtual yellow first down marker during a live NFL
game. A variation of this virtual first down marker
is now a norm in all televised football games today
and is a big part of the augmented reality history
(Isberto, 2018).
We see this today with games available on app
stores such as Pokémon GO and Stack AR. Also
with applications such as Ikea Place, where one
can place virtual furniture from the online Ikea
catalogue into their home before buying, to see
how it looks and fits (Isberto, 2018).

Research
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Technology

Figure 02

Devices

Uses

Many modern devices already support Augmented
reality. From smartphones and tablets to gadgets
like Google Glass or handheld devices, and these
technologies continue to evolve.

The uses of AR are very broad, the military uses
augmented reality to assist men and women as they
make repairs in the field. Medical personnel use AR
to prepare for surgeries. Many games now use AR
as their main feature. The possible commercial and
educational applications are unlimited.

Augmented reality may complement our everyday
activities in various ways. For instance, one of the
most popular applications of AR is gaming. New AR
games provide much better experiences to players.
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AR examples
I looked into some examples of Augmented Reality
used in industry to give me an idea of what can be
done. Here is what I found:

Figure 03

IKEA’s Place App

Pokémon Go

Figure 04

The furniture company developed its augmented
reality app IKEA Place. The app, which launched in
September 2017, lets anyone drop virtual furniture
into their own homes and view it through
their camera.

The mobile game uses your phone camera and lets
you interact with your immediate surroundings via
a virtual map. Like other AR apps, the game relies
on location tracking to fuse virtual reality with the
physical world.

It was one of the very first apps to take
advantage of ARKit, Apple’s augmented reality
framework that lets developers use the phone’s
motion sensors and cameras to overlay digital
elements on the real world.

The objective: to find local landmarks and points of
interest - called PokéStops and Pokémon Gyms.
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AR Stickers

Figure 05

In the new Android update brings an exciting new
augmented reality feature Google calls AR Stickers.
They are movable animated figures that you can
place in photos and videos. Think of them like
Snapchat filters, though they work within the stock
camera app and can be freely positioned and
resized as you see fit.
The characters are taken from films, series’, and
even random ones that have been created. The
stickers will also interact with each other, and you
can use any combination of figures from
different packs.
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AR examples

Disney Colouring Books

Figure 06

Disney have developed technology that projects
colouring book characters in 3D while you’re still
colouring them in. They call the process “Live
Texturing of Augmented Reality Characters from
Coloured Drawings.”
The live texturing technology allows users to watch
as their characters stand and wobble on the page
and take on colour as they’re being coloured in.
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The Weather Channel

Figure 07

The U.S Army

Figure 08

The Weather Channel have continued to push
the visual boundaries of broadcasting by using
mixed-reality and dramatic informational graphics
to elevate their extreme weather reporting.

The United States Army is experimenting with augmented reality programs to be used in combat that
would help soldiers distinguish between enemies
and friendly troops, as well as improve night vision.

Having the ability to create hyper-realistic
environments enables the viewer to easily
imagine themselves in just about any weather
situation they are trying to portray.

This technology is still in development and may be
years away from deployment, but military officials
say this innovation would improve combat
efficiency and help save lives.
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VR - continued research
Virtual reality is a simulated experience that can be
similar or completely different from the real world.
Currently standard virtual reality systems use either
virtual reality headsets or multi-projected environments to generate realistic images, sounds and
other sensations that simulate a user’s physical
presence in a virtual environment.

History
In 1957, Morton Heilig invented a large booth-like
machine called the Sensorama, which was intended to combine multiple technologies to give the
illusion of being in a fully 3D immersive world. It
complete with smell, stereo sound, vibrations, and
even atmospheric effects like wind. A few years later, in 1960, he created the world’s first head-mounted display, promising stereoscopic 3D images, wide
vision, and true stereo sound. Neither technology
ever materialized in his lifetime, but they both
helped lay the groundwork for the VR revolution to
come (Dormehl, 2017).
In 2010, Palmer Luckey created the first prototype of
the Oculus Rift. It had a 90-degree field of view that
hadn’t been seen previously in a consumer device, it
raised $2.4 million on Kickstarter a couple years later, before the company was purchased by Facebook
for $2 billion in 2014 (Dormehl, 2017).
In the present there is plenty of competition; the
addition of innovative controllers allowing interaction with the virtual world, and a wide range of
uses for the technology, it seems like it is virtual
reality’s time (Dormehl, 2017).

Research
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Figure 09

Devices

Uses

There are so many products on the market nowadays, that all use different devices. These vary
between mobile, console, and PC.

Similar to AR, there are so many possibilities for the
uses of VR. I will list some here but there are many
more: entertainment, health care, space, museums,
automotive manufacturing, education, courtrooms,
medication & mental health, shopping, and military.

Here are some of the actual product names: HTC
Vive, Oculus Rift, PlayStation VR, Google Daydream
View, and Google Cardboard.

08

VR examples

Figure 10

Figure 11

Samsung VR - A Moon For All Mankind

ANA joined the VR trend to help market their cabins.
It’s been rolled out at global launch events for press
and industry in Tokyo and London, where attendees
can virtually enter one of the largest business class
seating environments in the world and experience
the unique features and comfort of the cabin
first hand.

Samsung in collaboration with NASA created an
immersive 4D lunar gravity VR experience to make
this possible. Users step into a flight suit and
harness whilst wearing a Gear VR headset. They
then immerse themselves in a visual and physical
experience that recreates a moon mission.

You can explore a 360° interactive world filled
with rich, cocoa treats by Oreo. This is a fun VR
marketing campaign. After being transported
through a life size Oreo cookie portal, you move into
a magical land filled with milk rivers and the brands
latest creation, Filled Cupcake flavoured Oreos.

Samsung’s design team and NASA’s Active
Response Gravity Offload system (ARGOS) team
worked to make this sensation as accurate as
possible by mapping to the actual partial gravity
experience of walking on the moon.

Oreo is definitely ahead of the marketing game,
capturing audience’s attention with the fun
graphics in this experience. This video marks
Oreo’s first foray into VR and it probably wont
be the last!

This is a very innovative and practical marketing tool
for ANA, as not everyone can take a plane journey to
experience the new cabin elements. Letting users
experience features of the seating through VR is
quick, effective and most importantly, memorable.

Research
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Oreo - The World of a Flavoured Cookie

Figure 12

All Nippon Airways - ‘The Room’ VR Tour

09

VR examples

New York Times - Displaced

Figure 13

War has driven 30 million children from their homes.
The New York Times detailed their tragic stories in
an immersive documentary that was available to
download for mobile app and Google Cardboard.
This wasn’t a marketing campaign but the publicity
of generated by distributing a million free Google
Cardboards to their readers grabbed headlines.
Distributed to over 1 million New York Time
subscribers. The film did an excellent job at
showing the devastating effects of war, putting
you in the heart of the story. A worthy story and
a great marketing move by the NY Times.
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TopShop – Catwalk Experience

Figure 14

Fashion retailer TopShop offered members of the
public a unique front row view of their exclusive
fashion runway show during London Fashion Week
using a 360 panoramic video stream. The competition winners got to experience this in a special
pop-up space in TopShop’s flagship London store,
providing great visibility. Additionally, as a bonus,
the user could find behind the scene footage from
within the experience.
This is a great use of the technology. It is well
executed and one of the very first of these types
of experiences for the Oculus.

Volvo - XC90 Test Drive

Figure 15

Test driving a car through virtual reality makes a lot
of sense if you don’t have a car dealer close by. It is
Volvo have made an app to support the launch of
their XC90 SUV. It puts you in the cockpit and takes
you on an ride through the country.
We think this is a great move by Volvo. By adopting VR in this way they’ve made the public look at
their brand in a new light. It also might become the
standard by which future test driving apps are compared to, giving Volvo a first mover advantage in the
VR marketing industry.
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AI - continued research
Artificial intelligence is the simulation of human
intelligence processes by machines. These
processes include learning, reasoning, and
self correction.
AI can be categorised as either weak or strong.
Weak AI, also known as narrow AI, is an AI system
that is designed and trained for a particular task.
Virtual personal assistants, such as Siri, are a form
of weak AI. Strong AI, also known as artificial general
intelligence, is an AI system with generalized human
cognitive abilities. When presented with an unfamiliar task, a strong AI system is able to find a solution
without human intervention.

History
In 1956, at a conference at Dartmouth College,
in Hanover, New Hampshire, the term “artificial
intelligence” was coined.
In 1997, IBM’s Deep Blue became the first computer
to beat a chess champion when it defeated Russian
grandmaster Garry Kasparov. And in 2011, the
computer giant’s question answering system
Watson won the quiz show “Jeopardy!” by beating
reigning champions Brad Rutter and Ken Jennings
(Ray, 2018).
2010-2015, bots became very popular among big
tech companies, starting with Siri in 2010, Google
Now in 2012, Alexa in 2015, and Cortana in 2015.
They can respond to voice commands, play music,
and perform internet searches, among other tasks
(Ray, 2018).

Research
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Figure 16

Devices

Uses

In the modern day, AI is used a lot more frequently
than you may think. More and more products are
being made with AI built in.

The amount of uses for AI is only going to increase,
as technology gets more advanced.

Some devices that use AI are: smartphones, smart
cars, social media, music streaming services, video
games, online ads, navigation, and many more.

Here are some uses of AI, however there are lots
more: knowledge reasoning, planning, machine
learning, language processing, computer vision,
and robotics.
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AI examples

Figure 17

Alexa

When Amazon first introduced Alexa, it took much
of the world by storm. However, it’s usefulness
and its uncanny ability to decipher speech from
anywhere in the room has made it a revolutionary
product.
It can help us search the web for information, shop,
schedule appointments, set alarms and a million
other things, but also help power our smart homes
and be a helping hand for those that might have
limited mobility.
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Tesla

Figure 18

Tesla is at the forefront of the car industry; its
predictive capabilities, self-driving features and
sheer technological “coolness.”
Tesla’s AI is the thinking algorithms for the company’s Autopilot software which currently gives
Tesla vehicles limited levels of autonomous driving
capability. It is has been said that Tesla’s cars will be
fully autonomous by 2019.

Cogito

Figure 19

Cogito uses AI to improve the emotional intelligence
of customer support representatives that exists
on the market today. It detects human signals and
provides live behavioural guidance to improve the
quality of every interaction.
The company is a fusion of machine learning
and behavioural science to improve the customer
interaction for phone professionals. This applies
to millions upon millions of voice calls that are
occurring on a daily basis.
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AI examples

Figure 20

Amazon

Amazon’s AI is something that’s been in existence
for quite some time, allowing it to make astronomical amounts of money online.
Its algorithms refined more and more with each
passing year, the company has become really smart
at predicting what we’re interested in purchasing
based on our online behaviour.
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Netflix

Figure 21

Netflix provides highly accurate predictive technology based on customer’s reactions to films. It
analyses billions of records to suggest films that
you might like based on your previous reactions
and choices of films. This tech is getting smarter
and smarter by the year as the dataset grows.
The only drawback is that a lot of small labelled
movies go unnoticed while big named movies
grow and balloon on the platform.

Nest

Figure 22

Nest is a learning thermostat that was acquired
by Google in January of 2014 for $3.2 billion. Nest,
which can be voice controlled by Alexa, uses
behavioural algorithms to predictively learn from
your heating and cooling needs. It therefore
anticipates and adjusts the temperature in your
home or office based on your own personal needs,
and also now includes a suite of other products
such as the Nest cameras.
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IoT - continued research
In the broadest sense, IoT encompasses everything
connected to the internet, but it is increasingly
being used to define objects that “talk” to each
other. “Simply, the Internet of Things is made up of
devices - from simple sensors to smartphones and
wearables, connected together.” - Matthew Evans,
IoT programme head at techUK.
By combining these connected devices with automated systems, it is possible to gather information,
analyse it and create an action - to help someone
with a particular task, or learn from a process.

History
The Internet of Things is not a new concept at all.
History says that it already began several years ago
but the introduction of the terminology “Internet
of Things” only occurred back in 1999 - the person
behind the creation of this term was Kevin Ashton
(D, 2016).
After this term was introduced, the Internet of
Things went viral. One of the first examples was
during the early 1980’s. It was a machine used by
Coca-Cola in Carnegie Melon University. The
machine was a refrigerated appliance. The
Coca-Cola machine was operated by the local
programmers by connecting the Internet to it
(D, 2016).

Research
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Figure 23

Devices

Uses

There are numerous amounts of top devices on the
market. Smart Mobiles, smart refrigerators, smart
watches, smart fire alarm, smart door lock, smart
bicycle, medical sensors, fitness trackers, smart
security system etc... are few examples of
IoT products.

IoT product/devices are basically physical devices
integrated with software and can connect with each
other over the internet to exchange information,
they help the user for more simple and direct
integration of the physical world.
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IoT examples

Google Home Voice Controller

Figure 24

Google Home Voice Controller is a smart IoT device
which allows the user to enjoy features like media,
alarms, lights, thermostats, control the volume and
much more functions just by their voice.
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August Doorbell Cam

Figure 25

Kuri Mobile Robot

Figure 26

August Doorbell Cam allows you to answer your
door from anywhere or remote location. It constantly checks your doors and also captures motion
changes in your doorstep.

Kuri is the first sort of home robot and most popular
too. It is specifically designed for entertainment.
Kuri interacts with the users and captures moments
all around the house daily.

Doorbell Cam pairs with all August Smart Locks to
easily let guests into your home. Also, it constantly
monitors your doorstep and will click the moments
leading up to a motion alert.

Kuri has capacitive touch sensors and a HD
camera. It is integrated with gestural mechanics
and microphones, and also includes integrated
mapping sensors and drives system.
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IoT examples

Figure 27

Figure 28

WeMo Switch Smart Plug

Philips Hue is a very famous IoT device and is used
as a personal wireless lighting system that allows to
control your light and create the right ambiance for
every moment.

It plugs into a regular socket, accepts the power
cord from any device, and can be used to turn it on
and off on a set schedule or when you hit a button
on your smartphone.

Petnet’s smart feeder helps you calculate the best
type of food for your dog or cat, how much they
should be eating, and even sets up delivery of pet
food for when you run out.

It makes the smart home to live with the most
connected lights in the world. Some features are:
light schedules and comfort dimming, create your
ambiance, and sync with music or movies.

Another model of smart plug, the Insight switch,
also monitors how much energy your devices are
using, helping you make your home more
energy-efficient.

You control the smart feeder via your smartphone,
and can monitor your pet’s food consumption even
if you’re away from home.

Research

//

Technology

Petnet Smart Pet Feeder

Figure 29

Philips Hue Bulbs and Lighting System
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Pros and cons of each technology
AR

VR

Pro’s:
⁃ The AR system is highly interactive and operates simultaneously with real
time environment.
⁃ It reduces line between real world and virtual world.
⁃ It enhances perceptions and interactions with the real world.
⁃ Due to its use in medical industry, life of patients have become safer. It helps
in efficient diagnosis of diseases and in early detection of them.
⁃ It can be used by anyone as per applications.
⁃ It can be used by military people without putting their life in danger.
⁃ It can be applied to part of training programs as it makes things memorable
and eye catching.

Pro’s
⁃ VR redefines the idea of communication, expanding it from people you know
in real life to anyone connected to the internet.
⁃ Many different fields can use VR to train people in a way that would usually
put them at risk.
⁃ Those who are not able to fully experience reality, such as disabled people,
could explore the Virtual world and still experience a full life.
⁃ VR makes tourism and visiting sites more easy by giving a detailed view of
the original place.
⁃ VR provides a chance to experience things that are impossible in real life as
if you were actually there.

Con’s:
⁃ It is expensive to develop the AR technology based projects and to
maintain it.
⁃ Lack of privacy is a concern in AR based applications.
⁃ In AR, people are missing out on important moments.
⁃ Low performance level is a concern which needs to be addressed during
testing process.
(Ivankov, 2019)

Con’s
⁃ Those who do not have access or cannot afford this technology will be
left out.
⁃ Communication using this technology would be susceptible to deception.
⁃ Due to the fast paced development of Virtual Reality and online worlds,
there is a lack of laws regarding these worlds. Users can say and do things in
these worlds that is illegal in reality.
⁃ Many people may become addicted to living in these virtual worlds, and as a
result forget or neglect their responsibilities in real life.
⁃ Technology is still developing and there are still many flaws to be worked to.
⁃ Some people have been known to have motion sickness due to using the VR
headset.
(Brown, 2016)

Research

//

Technology

17

Pros and cons of each technology
AI

Internet of Things

Pro’s:
⁃ AI would have a low error rate compared to humans, if coded properly.
⁃ They won’t be affected by hostile environments, thus able to complete
dangerous tasks, explore in space, and endure problems.
⁃ Replace humans in repetitive, tedious tasks and in many laborious places
of work.
⁃ Predict what a user will type, ask, search, and do. They can easily act as
assistants and can recommend or direct various actions.
⁃ Interact with humans for entertainment or a task as avatars or robots.
⁃ They can think logically without emotions, making rational decisions with
less or no mistakes.
⁃ They don’t need to sleep, rest, take breaks, or get entertained, as they don’t
get bored or tired.

Pro’s:
⁃ Automation leads to uniformity in tasks, quality of service and control of day
to day tasks without human intervention. Machine to machine communication also helps maintain transparency throughout the process.
⁃ Machine to machine interaction provides for better efficiency, enabling
people to focus on other jobs.
⁃ Optimal utilization of energy and resources, the IoT helps save
people money.
⁃ IoT allows physical devices to stay connected and better communicate,
which creates greater quality control.
⁃ More available information helps simplify the decision making process,
making life easier to manage.

Con’s:
⁃ Can cost a lot of money and time to build, rebuild, and repair.
⁃ It’s questionable: is it ethically and morally correct to have androids,
human-like robots, or recreate intelligence.
⁃ They can learn and get better with tasks if coded to, but it’s questionable as
to if this can ever become as good as humans - no common sense.
⁃ They cannot work outside of what they were programmed for.
⁃ Robots, with them replacing jobs, can lead to severe unemployment.
⁃ As seen partially with smartphones and other technology already, humans
can become too dependent on AI and lose their mental capacities.
⁃ Machines can easily lead to destruction, if put in the wrong hands.
⁃ AI robots could take over humans and rule us.

Con’s:
⁃ As many of our everyday appliances, machines and services become
connected to the internet, much more information is readily available.
It makes it harder to keep confidential information out of the hands of
hackers and other unauthorized users.
⁃ Currently, there is not international standard of compatibility for the IoT
which can make it hard for devices from different manufacturers to
communicate with each other.
⁃ Because the IoT is such a vast, diverse network, a single failure in either the
software or hardware can have disastrous consequences.
⁃ As IoT brings in more consistent automation, we could see a decline in the
need for unskilled employees in the workplace.
⁃ As our lives become more and more dependent on technology, basic human
interaction skills will be reduced across society.

(Vittana.org, 2018)

(Drew, 2016)
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Brainstorm
I started to brainstorm by creating a mind map of
some ideas I had, using the four areas of technology
as starting points.

From this mindmap I chose my three favourite ideas
that I thought could form the base for my project.
These ideas were: the autonomous vehicle, the VR
estate agents, and the AR QR textbook scanner.
From here I am going to develop these ideas into
sketches and storyboards so I can look at them
in more detail, and then make a final decision on
which one I will use for my project.

Ideation

//

Concept
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Idea 1 - autonomous vehicle
Fully autonomous vehicles are the future of cars.
This idea is to create the interface and app for an
autonomous vehicle.
Some features that would be included, would be:

off in town without having to wait to find a
parking space.
⁃ A profile section depending who is in the car this would change the users saved locations,
history, schedule, music, and settings in the car.

Competitor Research

⁃ A ‘pick me up’ feature - where ever the user is
the car can come and collect them.
⁃ A self parking trait - so the user can get dropped

Waymo

Figure 30

Waymo is a self-driving technology development
company. It originated as a project of Google before
it became a stand-alone subsidiary in 2016.
Waymo’s mission is to make it safe and easy for
people and things to move around. They aim to
bring fully self-driving technology to the world that
can improve mobility by giving people the freedom
to get around, and save thousands of lives now lost
to traffic crashes.

Ideation
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Concept
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Idea 2 - VR estate agents
The process of looking for a new house is very long
and time consuming. One of the main factors for
this is having to book viewings, then go round the
persons house when they have tidied it and are free.
Then what happens if you want to view it again a
week later? It is very annoying for the seller as they
have to fit time in for you. Also if you want to view
a few houses in a day, you will waste a lot of time
travelling from one to another.

So, this VR app would save buyers time - being able
to have a VR tour of multiple properties at the estate
agents, and save the sellers the hassle of having
people come round their house.

Competitor Research

Some of the features would be:
⁃ Virtual tour.
⁃ Filtering searches.
⁃ Comparing houses.

Abode Estate Agents

Figure 31

Estate agent Abode Midlands has launched the
UK’s first virtual reality service so that you can
view homes without setting foot through the door,
thanks to expert business advice and financial
planning from Howards Chartered Certified
Accountants.

Ideation
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Idea 3 - AR QR textbook scanner
Textbooks for a lot of people are really boring to
read, and many struggle to learn from them. The
purpose of my idea is to create a visual and fun way
for people to learn from the boring textbooks, by
using Augmented Reality.

Competitor Research

Features:
⁃ Scan QR code to activate the AR.
⁃ AR shows animated characters to demonstrate.
⁃ Statistics/facts come up based on what the
user is learning.

Augment

Figure 32

Augment is an augmented reality platform that
allows users to visualize their products in 3D in
real environment and in real-time through tablets
or smartphones.
Part of the app allows you can scan QR codes to
view a 3D model in augmented reality. The QR code
itself is not a tracker, it’s a link to tell Augment which
model open.

Ideation
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Concept
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Chosen Idea
Autonomous Vehicle
I have chosen idea 1, which is the autonomous
vehicle. This is the subject I am most interested in,
and the one I feel I can do the most research on. It
is also the future of vehicles, so looking into this
subject area will be very exciting.
Idea 2 (VR estate agents), from doing the competitor research showed me that someone had already
done this idea. So I feel that I wouldn’t be able to
bring anything new to the table with this idea.
Idea 3 (AR QR textbook scanner), from the research I
have done, it seems like there are already quite a lot
of similar ideas out there already. It also isn’t something I am as interested in; for me to do this project
in depth it will help me if I am engaged with
the subject.
Therefore I have chosen the autonomous vehicle
interface/app. From here I shall undertake in depth
research on the subject, competitor research, and
my target audience.

Ideation
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Concept
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The history of autonomous vehicles
The concept of self-driving vehicles was around
long before Google’s research in the present day.
Futurama, an exhibit at the 1939 New York World’s
Fair, was when the first idea of an autonomous car
came about. General Motors created the exhibit to
display its vision of what the world would look like
in 20 years, and this vision included an automated
highway system that would guide self-driving cars
(Gringer, 2018).
In General Motor’s 1939 exhibit, Norman Bel
Geddes created the first self-driving car, which
was an electric vehicle guided by radio-controlled
electromagnetic fields generated with magnetized
metal spikes embedded in the roadway. By 1958, GM
had made this concept a reality. The car’s front end
was embedded with sensors called pick-up coils
that could detect the current flowing through a wire
embedded in the road. The current could be manipulated to tell the vehicle to move the steering wheel
left or right (Gringer, 2018).

Autonomous Cars Today
Today, many vehicles on the road are considered
to be semi-autonomous due to safety features like
assisted parking and braking systems, and a few
have the capability to drive, steer, brake, and park
themselves. Autonomous vehicle technology relies
on GPS capabilities as well as advanced sensing
systems that can detect lane boundaries, signs and
signals, and unexpected obstacles. While the technology isn’t yet perfect (Uber killed a pedestrian),
it’s expected to become more widespread as it
improves, with some predicting that up to half of
the automobiles rolling off of assembly lines
worldwide will be autonomous by 2025.

In 1977, the Japanese improved upon this idea,
using a camera system that relayed data to a
computer to process images of the road.
However, this vehicle could only travel at speeds
below 20 mph. Improvement came from the
Germans a decade later in the form of the VaMoRs,
a vehicle outfitted with cameras that could drive
itself safely at 56 mph. As technology improved, so
did self-driving vehicles’ ability to detect and react
to their environment (Gringer, 2018).

Research

//

Autonomous vehicles

24

The science of self-driving cars
Cars today already include many semi-autonomous
features, like assisted parking and self-braking
systems. And completely autonomous vehicles are
rapidly becoming more of a reality.

“Recent NHTSA research shows that approximately
94 percent of accidents are caused by human error,”
Alan Amici, a vice president of automotive engineering at TE. “Cars with advance safety features
and eventually, self-driving cars, can significantly
reduce the number of collisions. The impact of this
innovation can be far-reaching, including reduced
demand on emergency response systems and
reduced auto insurance and health care costs.”

Three technologies are key to autonomous vehicles,
Amici says: sensors, connectivity, and software/
control algorithms (Upton, 2016).
“Most of the sensors required for autonomous
driving are available today and are used in advanced
safety features such as blind-spot monitoring,
lane-keep assistance, and forward collision warning,” he says. “Sensors for other features such as
radar, ultrasonics, and cameras provide the input
necessary to navigate the car safely.”
“Connectivity means cars have access to the latest
traffic, weather, surface conditions, construction,
maps, adjacent cars, and road infrastructure”, he
says. This data is used to monitor a car’s surrounding operating environment to anticipate braking or
avoid hazardous conditions (Upton, 2016).
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Finally, software/control algorithms are needed
to reliably capture the data from sensors and
connectivity and make decisions on steering,
braking, speed, and route guidance. “By far the
most complex part of self-driving cars, the decision
making of the algorithms, must be able to handle a
multitude of simple and complex driving situations
flawlessly,” Amici says. “The software used to implement these algorithms must be robust and fault-tolerant.” (Upton, 2016).

The two leaders of self-driving advancements
come from Google and Tesla. They take different
approaches: Google is using lidar (a radar-like technology that uses light instead of radio waves) sensor technology and going straight to cars without
steering wheels or foot pedals. Tesla has rolled out
a software system called Autopilot, which employs
high-tech camera sensors as a car’s “eyes,” to some
of its cars already on the market (Upton, 2016).
While technologies and capabilities continue to
evolve toward making autonomous vehicles a reality, they are being held back due to the fact they are
legal only in a few U.S. states; regulators weigh how
to best ensure their safe interaction with standard
human-driven vehicles.
“Self-driving capability will add benefits to our
whole society, such as providing transportation for
people who are otherwise not able to drive because
of age or physical impairment,” Freckmann says.
“That is both exciting and meaningful.” (Upton,
2016).
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Competitor analysis - Tesla
All the new Tesla cars have the hardware needed in
the future for full self-driving in almost all circumstances. Their system is designed to be able to conduct short and long distance trips with no action
required by the person in the driver’s seat.
To drive somewhere, all you will need to do is get in
and tell the car where to go. If you don’t say anything, the car will look at your calendar and take you
there as the assumed destination or just home if
nothing is on the calendar. When you arrive at your
destination, step out at the entrance and your car
will enter park seek mode, automatically search for
a spot and park itself. You can also tap a button to
summons the car back to you (Tesla.com, 2019).

Figure 33
Figure 34

My findings
Tesla seem to be very close to having fully self
driving cars on the road legally. All the technology
that they need is there and ready, they just need
the laws to change so the public can utilise it.
The interface and app are really interesting to look
into; there are a lot of elements that I was thinking
about including lots of customisation features. Also
the summon feature allows users to call the car to
their current location so they don’t have to go fetch.

Being critical - why my idea is better
Their summon feature and self-park mode has a
limited range; mine would be able to pick you up
where ever you are, and self-park no matter how far
away. It is also quite tempremental which doesn’t
make it very safe and people won’t trust it.
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Competitor analysis - Waymo
Waymo is a self-driving technology development
company. Waymo used to be owned by Google
however it became a stand-alone subsidiary in
December 2016.
In April 2017, Waymo started a trial of a self driving
taxi service in Arizona. On December 5, 2018, the
service launched a commercial self driving car
service called Waymo One; users in the area use
an app to request being picked up.
They have put Waymo Driver through a very long
and tough ongoing driving test, through millions of
miles on public roads and billions of miles in simulation. They say this means they have hundreds of
years of human driving experience in their vehicles,
and that with every mile they drive, they never
stop learning.

Figure 36

My findings:
This company is a taxi based service using autonomous vehicles. They have got a lot of self driving
minutes under their belt, which is really good for the
company and for people to trust them.

(Wikipedia Contributors, 2019)

The app is just like other taxi apps, like Uber. You
request for a pick up and the Waymo car comes to
your requested location. You can see your journey
on a map, make payments, give tips etc... I can take
a look at the designs and user flow from this app,
which will give me inspiration for the pick me up
feature I am considering on my interface/app.

Being critical - why my idea is better

Figure 38
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Waymo is a taxi service, I want to create a car that
people/families own themselves, and one that they
can create their own profile on.

Figure 37
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Competitor analysis - Uber
Uber, best known for its taxi service, has been testing
self driving cars since 2016. The company pulled all its
autonomous vehicles from public roads in 2018 after
the fatal accident in Tempe, Arizona. The crash was the
first known pedestrian death caused by a vehicle in full
autonomous mode.
The company said that the newest city where it’ll be
testing its autonomous vehicles is Dallas. This is Uber’s
first major step forward in its self driving car division
since the crash. In Dallas, Uber’s vehicles won’t be
operating in full autonomous mode for a while. Instead,
the company said, each car be driven by a human who
will maintain control at all times. This type of driving
allows the cars’ systems to map city streets and helps
ready the vehicles (Kerr, 2019).

Figure 39

Figure 40

My findings:
Uber are a well established company that seemed to
be very well with the development of their self driving
cars, until their fatal accident. This has really held back
how soon fully autonomous vehicles will be on the
road, not just Ubers but all self driving vehicles. People
have seen the crash and don’t trust the technology.
The Uber app is taxi based service. I am a big fan of
their app; the visuals are minimal and clean, and the
user experience is extremely good. I use it quite a lot
and always find it very easy to use. This is definately
something I can look at when designing my interface.

Being critical - why my idea is better
Again mine will be designed for multiple users that all
own and share the vehicle. You therefore won’t have to
hire a taxi and wait for one to be available.
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Competitor analysis - Aptiv X BMW
In 2018, self driving software company Aptiv and is a
mobile based ridesharing company Lyft launched a
project to test an autonomous taxi service (still with
someone behind the wheel) in Las Vegas.
Now, the companies have given more than 50,000
rides in Aptiv’s self driving BMW 5 series vehicles
via the Lyft app. Lyft said 92% of riders said they
felt very safe or extremely safe during the ride
(Korosec, 2019).

My findings:
Another company that is experimenting with a
self driving taxi service. Their statistics are pretty
impressive, giving 50,000 autonomous lifts and 92%
felt safe, this gives a foundation for people to trust
this company.
The customer controls the car and the destination
using either the app, or the interface in the back
which looks very easy to use.

Figure 42

Being critical - why my idea is better
None of these taxi based cars have the features that
I want to have on my car. For example; the self-parking feature, profiles, scheduling a trip etc...

Figure 43
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Competitor analysis - Ford
Ford have made a statement that in the year
2021, they will have a fully autonomous vehicle in
commercial operation. To achieve this, they have
partnered or invested with four different technology
companies, along with doubling their Silicon
Valley presence.
Their effort to do this by 2021 is a main pillar of Ford
Smart Mobility: their plan to be a leader in autonomy, connectivity, mobility, customer experience
and analytics. Their vehicle will operate without a
steering wheel, gas pedal or brake pedal within
geo fenced areas as part of a ride sharing or ride
hailing experience (Ford Corporate, 2017).

My findings:
It seems that the majority of car companies are
trying to jump on the self driving vehicle bandwagon. This will be so that they keep up with their
competitors, and so they aren’t left out if suddenly
fully autonomous vehicles become road legal.
Figure 45
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Competitor analysis - General Motors Cruise
General Motors plans to mass produce self
driving cars that get get rid of existing controls
like steering wheels and pedals by 2019.
The car will be the fourth generation of its driverless
vehicle, which are currently being tested on public
roads in San Francisco and Phoenix. When they
come off the assembly line of GM’s manufacturing
plant they will be deployed as ride hailing vehicles in
a number of cities.
Figure 46

“It’s a pretty exciting moment in the history of the
path to wide scale deployment and having the first
production car with no driver controls” - GM
President Dan Ammann.

Figure 46

(Hawkins, 2019)

My findings:
This is the first car that has got rid of all driving
controls in the vehicle. This is very interesting to
look at, an insight into what the interiors of autonomous vehicles may look like in the future. They
obviously trust the technology and research they
have put into the car. If something goes wrong then
the people in the car cannot change to manual and
take control.
The car is controlled through the main screen at the
front of the car, and also the app. I can’t see many
of the screens from the interfaces because they
haven’t released them to the public yet. However
it has been good to see what direction the interior
interface and driving controls are going.
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Figure 46

Figure 47

Being critical - why my idea is better
My autonomous vehicle is going to have controls
(steering wheel, brake pedals etc...) so that if the
user is ever uncomfortable with the self-driving car,
then they can take control. This, I believe is key to
building peoples trust with the car, not taking too
many steps forward before people feel safe with it.
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Competitor analysis - Toyota
Toyota revealed their autonomous, fully electric
concept vehicle that could function as a communal
taxi, delivery truck or mobile shop, depending on
the time of day (Howarth, 2018).
The company aims to create a network of the pod
like vehicles, overhauling current mobility systems

by offering a service that accommodates the needs
of passengers, businesses and logistics operations.
“The automobile industry is clearly amidst its most
dramatic period of change, as technologies like
electrification, connected and automated driving
are making significant progress,” said Toyoda.

My findings:

Figure 48

Figure 48

This concept is interesting and exciting to think
about. Not only have Toyota thought about autonomous vehicles, they have shown us their ideas for
the future; how all transport in society could
be autonomous.
This idea is very futuristic but at the same time plausible. Once fully autonomous vehicles are legal and
part of our day to day lives, it will only be a matter of
time before everything becomes autonomous. From,
the Royal Mail to lorries, which will cause a lot of job
losses but will also reduce the amount of accidents,
and increase companies profits.
Seeing as this is a future concept, I am not going to
compare it to my idea.
The video link: https://youtu.be/EWgp4E9Mwk0
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Self parking cars
Automatic parking is an autonomous car maneuvering system that moves a vehicle into a parking spot
to perform parallel, perpendicular, or angle parking.
The automatic parking system aims to enhance the
comfort and safety of driving in constrained environments where much attention and experience is
required to steer the car. The parking maneuver is
achieved by means of coordinated control of the
steering angle and speed which takes into account
the actual situation in the environment to ensure
collision free motion within the available space
(Grabianowski, 2006).

My findings:
There are lots of cars on the market that come with
the technology to be able to self park. This tells me
that my idea of the user being dropped off and then
the car going and parking itself, is realistic and that
the technology isn’t far off from making it become
a reality.

Figure 49

Being critical - why my idea is better
My idea takes self-parking to another level. For
your car to be able to go off and self-park without
you even being in the car, will save the user time
and stress.
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Mercedes self driving car
Mercedes-Benz has created some autonomous
vehicle prototypes such as; the Mercedes-Benz
S-Class S 500 INTELLIGENT DRIVE, the F 015 Luxury
in Motion, and the Future Truck 2025. This shows
that their technology is well on the way to making
autonomous driving realistic. The required sensors
and cameras have long been used in series production vehicles and undertake increasing numbers of
tasks for the driver’. Today, they no longer talk about
whether the technology will deliver, but whether people want what the technology can deliver
(Mercedes-benz.com, 2015).
The car in the images is the F 015 Luxury in Motion,
I am going to have a look at all the features that it
includes.
Figure 51

My findings:
The majority of the car has been designed for comfort, socialising, and entertainment, in an extremely
luxurious manner.
The doors are suicide doors which open out from
middle, they also don’t have any pillars inbetween
them so you can easily get in and out of any part of
the car.
The chairs are massive and look very comfortable.
You don’t have to be at the wheel of the car so the
chair design can be focussed purely on comfort.
They also swivel all the way around so you can face
any direction you want and socialise with who
you want.
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Continued
There is an app that links to the car so you can call
the vehicle to your location whenever you want.
Before you summon the car you have to enter when
you want the car to arrive and how many passengers there are so it can get the seats ready.
Once you are inside the vehicle, you can control the
dashbord etc by using gestures. This means you
don’t have to actually touch the screens which is
very useful when you aren’t in the front seat.
Finally on the front of the car there is a lazer beam
which can project signals onto the floor. This is a
really innovative way of giving messages to people
outside the car and a concept I really like. The car
will see a pedestrian that wants to cross the road,
stop, display a zebra crossing on the road by using
the light so the pedestrian will know it is safe to
cross. Then once they have crossed the car will
continue. Another example of when this can be
used is when a car has found a parking space it is
going to; it displays a P with an arrow so everyone
knows what it wants to do, and in what direction.

Being critical - why my idea is better

Figure 51

Figure 51

Figure 51

Figure 51

This car is extremely advanced, luxurious, and
would be very expensive. Only people with lots of
money could afford this. My car would be aimed to
replace families everyday car, and therefore would
be more affordable.
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Critique of competitors
Most companies in the car industry are trying to
develop a fully autonomous vehicle. All of the
companies are developing taxi based cars apart
from Tesla, who have created a personal car.
There are no companies that are developing a car
that is designed to replace the everyday family
car. That is why I want to try and target that area of
the market. The key to making this work I believe
is going to be; creating different user profiles, and
creating a schedule where users can book trips
in advanced.
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The 5 levels of autonomy
Level Zero - No Automation
At Level 0 Autonomy, the driver performs
all operating tasks like steering, braking,
accelerating or slowing down, and so forth.

Level One - Driver Assistance
At this level, the vehicle can assist with some functions, but the driver still handles all accelerating,
braking, and monitoring of the surrounding
environment. Basically the car helps brakes a
little extra for you when you get too close.

Level Two - Partial Automation
The vehicle can assist with steering or acceleration
functions and allow the driver to disengage from
some of their tasks. The driver must always be ready
to take control of the vehicle.

Level Three - Conditional Automation
The biggest leap from Level 2 to Levels 3 and above
is that starting at Level 3, the vehicle itself controls
all monitoring of the environment (using sensors).
The driver’s attention is still critical at this level, but
can disengage from “safety critical” functions like
braking and leave it to the technology when conditions are safe. Many current Level 3 vehicles require
no human attention to the road at speeds under 37
miles per hour.
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Figure 52

Level Four - High Automation

Level Five - Complete Automation

At Level 4, the autonomous driving system would
first notify the driver when conditions are safe, and
only then does the driver switch the vehicle into this
mode. It cannot determine between more dynamic
driving situations like traffic jams or a merge onto
the highway.

This level of autonomous driving requires absolutely
no human attention. There is no need for pedals,
brakes, or a steering wheel, as the autonomous
vehicle system controls all critical tasks, monitoring of the environment and identification of unique
driving conditions like traffic jams.
(Harner, 2017)
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Pros & cons of fully autonomous vehicles
Advantages of Driverless Cars
⁃ Cars could be made purely for comfort,
without the need for controls.
⁃ Entertainment technology, such as video
screens, could be used without any concern
of distracting the driver.
⁃ Human quite often bend rules and take risks,
but driverless cars will obey every road rule and
posted speed limit.
⁃ Less user errors and fewer mistakes on the
roads if all vehicles became driverless. Drunk
and drugged drivers would also be a thing of
the past.
⁃ Travelers would be able to journey overnight
and sleep for the duration.
⁃ Traffic could be coordinated more smoothly
in urban areas to prevent traffic jams at busy
times. Commute times could be reduced
drastically.
⁃ Driving fatigue and getting lost would be
no more.
⁃ Sensory technology could potentially perceive
the environment better than humans could,
seeing farther ahead, better in poor visibility,
and detecting smaller obstacles. Several
cameras might be used at once, meaning
no blind spots.
⁃ Speed limits could be safely increased, thereby
shortening journey times.
⁃ Difficult maneuvering and parking would be less
stressful and require no special skills.
⁃ People who have difficulties driving would be
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fine to travel alone.
⁃ There would be no need for drivers licenses or
driving tests.
⁃ Insurance premiums for car owners would
go down.
⁃ Efficient travel also means fuel savings, simultaneously cutting costs and making less of a
negative environmental impact.

Disadvantages of Driverless Cars
⁃ A self driving car would be very expensive.
⁃ Drivers and delivery people will lose their jobs.
⁃ A computer malfunction could easily cause a
far worse accident than anything human error
might typically incur.
⁃ Autonomous cars notoriously have trouble
distinguishing and determining human
intention on the roads.
⁃ Driverless cars obey all the rules and regulations, they are said to behave like student
drivers: slow, conservative, and timid. On a
road shared with human drivers, they may be
annoying to navigate around for human drivers.
⁃ If the car crashes without a driver, who’s fault
is it?
⁃ The cars would rely on the collection of
location and user information, creating
major privacy concerns.
⁃ Hackers getting into the vehicle’s software and
controlling or affecting its operation would be a
major concern.

⁃ Would have to make sure every driverless car is
mechanically sound and up to date.
⁃ Heavy rain interferes with roof mounted laser
sensors, and snow can interfere with cameras.
⁃ Reading road signs is challenging for a robot.
GPS and other technologies might not register
obstacles like potholes, recent changes in road
conditions, and newly posted signs.
⁃ As drivers become more accustomed to not
driving, their proficiency and experience will
diminish. Should they then need to drive under
certain circumstances, there may be problems.
⁃ The road system and infrastructure would likely
need major upgrades for driverless vehicles to
operate on them.
⁃ Ethical dilemmas could arise which a machine
might struggle to deal with.
⁃ Human behaviour are difficult for a computer to
understand.
⁃ How would the police interact with driverless
vehicles, especially in the case of accidents
or crimes.
(Goodman, 2015)
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Annual Global Road Crash Statistics:

“Nearly 1.25 million people die in road crashes
each year, on average 3,287 deaths a day”
(Association for Safe International Road
Travel, 2018)

A Stanford researcher concluded that:

“90% of motor vehicle crashes are
caused at least in part by human error”
(Yo, 2019)
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Which are safer?
According to data from the University of Michigan’s
Transportation Research Institute’s report, which
compared all the available data on all collisions
of self-driving cars with statistics involving human-driven ones, driverless vehicles get into more
crashes, but those crashes are less serious than
those caused by conventional vehicles (Lori, 2019).

Driverless vehicles had more crashes: 9.1 crashes
per million miles driven (compared with 4.1 crashes
per million miles for human-driven ones).
Driverless cars had a higher rate of injury, but those
injuries were not as dire as those incurred in conventional vehicles: Driverless cars had 0.36 injuries
per crash (compared with 0.25 for conventional
vehicles). However, these injuries were minor
compared with those sustained in conventional
vehicle crashes.
However, the driverless vehicles were NOT responsible for any of the crashes.
In the incidents they looked at, driverless cars also
never hit bicyclists or pedestrians, something that
human-driven vehicles often did (Lori, 2019).
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Figure 53

Are Driverless Cars Better for the Environment?
Today, transportation is one of the biggest contributors to greenhouse-gas emissions and pollution.
There’s a chance that driverless cars could help.
Many autonomous vehicles are being designed to
be entirely electric, so they’d save on fossil fuels
and reduce emissions and pollution (Lori, 2019).

If we all used taxis, then we would be sharing those
vehicles and we’d need fewer cars, collectively. We’d
need fewer cars and we’d prevent the environmental cost of manufacturing more cars.
Many of these vehicles are built for more efficient
fuel usage, and they can be programmed to take the
most fuel-efficient routes and can be programmed
to operate at maximum efficiency all the time
(Lori, 2019).

40

How do driverless cars work?
Driverless cars sense their surroundings using
technology such as LiDAR, radar, GPS, and computer
vision. The sensory information they gather is then
processed to direct appropriate pathways for the
vehicle to take, avoiding obstacles and also obeying the road signs and rules. The car uses a digital
map which can be constantly updated according
to sensory input. This allows the vehicle to adapt to
changing situations as well as travel through
previously unknown territories.

Technologies That Autonomous Vehicles Require:
⁃ Video is used to read road signs and traffic
lights and keep tabs on pedestrians, obstacles,
and other vehicles.
⁃ Radar sensors keep track of the position of
nearby vehicles.
⁃ LiDAR sensors monitor the road’s borders and
lane markings and other things in the vicinity.
⁃ While parking, ultrasonic wheel sensors monitor
the position of curbs and other vehicles.
⁃ A central computer collects and analyses all this
data to help it steer, accelerate, and brake.

Figure 54

(Armstrong, 2018).
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Aim, purpose, unique selling point
From my research I can say that self-driving cars are
going to become the norm of transportation. I want
to create an interface alongside an app, that will
control a fully autonomous car in the near future.
The vast majority of competitors base their ideas on
autonomous taxi services; I want to base mine so it
will be used as an everyday vehicle, by all the family.
A drop me off and pick me up feature, means the
user can get as close to their destination without
wasting any time. By having different user profiles
and a booking system; there is only need for one car
in the household.

Some features:
⁃
⁃
⁃
⁃
⁃

Fingerprint scanner security
Drop me off/pick me up
Car schedule
Voice control
User profiles
⁃ Music/radio choice
⁃ Seat position
⁃ Steering wheel position
⁃ Mirror positions
⁃ Quickest route/shortest
⁃ Economical/sport mode
⁃ Navigation (saved locations...)
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Target audience
My aim is to create the interfaces for a car that all
the family can use. The car is going to be a fully
autonomous so no one has to drive. This means
anyone, any age can get a ride in the vehicle.
My target audience is therefore extremely broad
and I may have to look into ways of making it easier
for all users to use.
My next step is going to be to look into some user
profiles; using some personas and storyboards will
give me a good insight into what people will want,
and how they will use it.
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User persona 1
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User storyboard 1
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User persona 2
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User storyboard 2
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User persona 3
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User storyboard 3
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User persona 4
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User storyboard 4
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User persona 5

Research

//

Users

52

User storyboard 5
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User persona 6

Research

//

Users

54

User storyboard 6
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First wireframe ideas
I decided to sketch some basic wireframes so I
could get some ideas down on paper.
On the left is my idea of what the app homepage
could look like. Having the ‘where to?’ button on
the landing page is important, it makes it quick and
easy for the user to make a trip.
Below shows how the user could schedule a trip.
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First wireframe ideas

Here I have also shown how the user could schedule a trip, however this is the interface version that
would be in the car.
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Questionnaire
In order to gain some insight of what the public
think about self-driving cars, I created an online
survey to collect data and opinions from different
people with different backgrounds.

1.

How old are you?

2.

Do you own a vehicle? If so what level of autonomy does it have?

The data that I will receive, I can analyse and use to
help determine the outcome of my project.

3.

What are your overall thoughts on fully autonomous vehicles?

Here are the questions I used:

4. Would you trust a self-driving car?
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5.

Would you choose a self-driving car over a
regular car?

6.

Do you think autonomous vehicles are more
dangerous than regular drivers?

7.

Do you think self-driving cars will become the
norm? If so in how long?

8.

If you had an autonomous vehicle, what features would you like it to have?

9.

How do you think self-driving cars will develop
in the future?

The link to my questionnaire is here: https://docs.
google.com/forms/d/e/1FAIpQLSceM4tY8WKBdR72zJIBiBu9bVl2NY1IG5Re8TxHKuzmZ3PVcQ/
viewform?usp=sf_link
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Analysing feedback

From my questionnaire, I gathered 26 responses that came from a wide
range of ages, 19 to 74. 69.2% were between the ages of 19 to 22, mainly due
to the fact that these were my peers. In an ideal world it would have been nice
to get a more even spread of ages however I have got enough data to gain
some valuable information.
On the other hand this statistic says: “each year nearly 400,000 people under
25 die on the world’s roads, on average over 1,000 a day”. So it might be useful
to find out what the younger generation think about self-driving cars.
https://www.asirt.org/safe-travel/road-safety-facts/

About a third of the people said they only have cruise control in their cars. If
their cars have cruise control, then they are likely to have some other forms
of autonomy that they aren’t aware of, like assisted steering or braking.
Half of the people said their cars have no level of autonomy at all. I think this
figure would have been a lot smaller if we had more middle age and elderly
people; they have more disposable income than younger people, and can
therefore afford cars with more ‘bells and whistles’.
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Analysing feedback
For some of my questions I left the question open so that they could expand
on their answers; some people wrote some interesting answers, and some
didn’t put too much effort in, but thats how surveys go. I shall pick out some
answers that I like and go on to analyse them.

“Good idea, but not advanced enough yet.”
A lot of people said something similar, I don’t think they realise how good the
technology behind self-driving cars already is. Millions of miles have already
been driven by self-driving cars and the figure is only going to go up dramatically as more get on the roads. Not only does the technology learn from every
mistake it makes, it also learns from other self-driving cars so they wont
make the same mistake as well.

“I like driving, but fully autonomous vehicles would turn dead time into
productive time - read, work, socialise etc.”
I would say this is the second best reason for autonomous cars, behind road
safety. So much time is wasted whilst travelling, cars would be designed so
you can get the most out of your travelling time whatever that may be.

“I like the idea as I imagine it would be safer, but I do love driving and even
using gears. I like the feeling of being in control. I think certain aspects of
autonomy are great like the distancing between your car and an object.”
Some people will never want to put their life in technologys hands which is
fair enough, however some people may change their minds once they have a
go in one, or once they have build some kind of trust with the technology.
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Analysing feedback
“Yes, more accidents are caused by human error rather than the car.”
90% of car accidents are caused by human error, so yes without humans at
the wheel will reduce the amount of accidents there are.

“I do not trust them to be able to identify, when / where to stop in an emergency. For example if a self driving car was about to crash into 5 people or it
could swerve and hit 1 person. What would it’s decision making do? Would it
think the lower number of casualties is better and therefore purposefully aim
at someone?”
This is a very good point, computers have no kind of conscience and would
be hard for them to work out the lesser of two evils. It might always be a good
idea to have controls in the car, so someone can take control if there was an
emergency.

“Yes. Analyses everything 1,000 times per second. Way safer than a human.”
The reactions of technology and also the distance it can see is a lot better
than humans. Using these technologies is likely to prevent lots of accidents.

“Yes, automated cars are build with safety in mind so I would trust this. They
are designed to drive within safety limits and would not deviate from this.”
If all cars were autonomous, no one would be reckless, and everyone would
stick to the speed limit because you wouldn’t have a choice. All autonomous
cars would have trackers as well, so the car could locate other cars within a
certain radius and warn the passengers when they’re close.
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Analysing feedback

61.5% of people said no, which just shows how little trust people have in the
technology. I think that if people knew more about how good the technology
is and how many accidents there are from human error, then their opinions
might change.
People will not want to use self-driving cars until they are 99.9% safe, even if
they are safer than a human driving. People wont put their life in the hands of
a computer. The cyclist that died from an uber self-driving car, has really set
back how soon the cars will be on the road. This is because everytime you say
‘self-driving car’ everyone thinks about the one person that got killed on
the news.
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Analysing feedback
Interestingly 65% of people said that autonomous vehicles are safer than
human drivers, even though in the previous question more people said they
would choose a regular car.

“Yes - the sensors can be easily covered in dust or mud on British roads and
may not be effective in wet/rainy conditions so are unreliable.”
The cars would have to be designed to cope and apapt to all conditions.
The sensors would be locationed in places where they couldn’t be covered
or have self-cleaning mechanisms. In an emergency if a sensor was blocked/
broken, an urgent message would be shown to the driver so they can
take control.
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Analysing feedback
The vast majority of people said yes it will become the norm. And most said
within about 20-50 years.

“Yes. Within ten years, but only slowed by regulation rather than technology
or public attitudes.”
I agree with this, about 10-15 years mainly due to people not trusting them,
and also how long it will take for the laws to change.

Research

//

Users

64

Analysing feedback
Lots of answers included some form of entertainment system for when the
driver has nothing to do, including; TV’s, WIFI, workspace, seats that turn into
a bed ect...

“Maybe like a Alexa system so you can talk to the car etc.”
This is a great idea especially for people that find it hard or can’t use
interfaces. It will bring the interactivity of the car to another level.

“Option to disable autonomy.”
For safety reasons this is a must. If the passenger can control the car whenever they like, then more people will trust the car as they aren’t relying fully
on the technology.
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Analysing feedback
There were lots of interesting predictions, here are a few:

“Once level 5 has saturated the market, they will change the way we travel, no
traffic, fewer accidents and much more efficient travel for us all. We’re many,
many years from that though.”
It seems once it has been implemented it will have a great benefit to society.
However it will be hard to implement, and also may take some time for it to
actually benefit us, the technology will need to learn and adapt.

“More trust will be gained by the public with each incremental update.”
This is very true, as the technology is put in more situations it will then learn
more and will result in less accidents. People will trust the technology as the
amount of incidents reduce.

“They will talk to one another about events on the road I.e crashes and traffic
jams and react to those types of situations.”
Autonomous vehicles can be talking to eachother all the time to find the best
route based on the data it has. The user wont even have to know about it and
therefore wont stress about it.
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How they work
The algorithms that self-driving cars use are based
around ‘if-then-else’ rules, which define actions under certain conditions. The car reads the surroundings before making choices based upon what it has
learnt (Stilgoe, 2018).
The software on which self-driving cars are built
upon is not only constantly learning from its own
experiences, but also all the other cars as well.
They all share their experiences with eachother,
even future unborn cars. Therefore cars that haven’t
even been on the road yet, have thousands of years
experience, a lot better than any human.
Sebastian Thrun, Google’s former self-driving car
lead said: “The fact that deep-learning software
‘learns’ by looking at the world, gives it major
advantage: it’s not rule bound” (Stilgoe, 2018).

Figure 55

The algorithms that are being written today are
becoming more specialised, more complex and
written by massive teams. There are many ways
of writing the same code which can lead to lots of
confusion, and even the creators may not be able to
understand them (Stilgoe, 2018).
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The social dilemma
The recent and rapid resurgence of machine learning poses particular challenges for governance
based on social learning (Stilgoe, 2018).
One of the main concerns with self-driving cars is to
do with the ethics of algorithms making life or death
decisions in the event of crashes, and the responsibilities that this might place upon designers and
manufacturers (Stilgoe, 2018). If the algorithms are
wrong and cause a crash, should the person that
created the code be responsible, who else is there
to blame? It is a very tough question to deal with.

& Rahwan, I., 2016).
Of the over 1M auto deaths per year worldwide, approximately half a million people would have been
saved if the Tesla autopilot was universally available
(Stilgoe, 2018). This is why I think it is weird that
people focus on the very few incidents that have
happened. If the amount of deaths was higher than
regular drivers, then I would understand why people
wouldn’t want autonomous cars, however the
statistics favour them massively.

The code will have to choose between two evils,
such as running over pedestrians or sacrificing
themselves and their passenger to save the
pedestrians. Defining the algorithms that will help
AVs make these moral decisions is a formidable
challenge. There are also algorithms that have been
created to focus on the safety of its own passengers at all cost. Is this moral? If this happened it
would mean the richest people would have the
safest cars (Bonnefon, J.-F., Shariff, A. & Rahwan, I.,
2016).
Should AVs account for the ages of passengers
and pedestrians? If a manufacturer offers different versions of itsmoral algorithm, and a buyer
knowingly chose one of them, is the buyer to blame
for the harmful consequences of the algorithm’s
decisions? Figuring out how to build ethical autonomous machines is one of the hardest challenges
in artificial intelligence today. As we are about to
implement millions of vehicles with autonomy, a
serious consideration of algorithmicmorality has
never been more urgent. (Bonnefon, J.-F., Shariff, A.
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Designing an interface
There are two main reasons to adopting a multimodal approach to designing the in car UIs. First,
the mainly visual interaction used in existing
vehicles will no longer be sufficient to communicate
alerts from the car to the driver, because users’ attention may be directed at something else, such as
reading a book or using a smartphone. Second, with
the potential for older persons and persons with
disabilities to become drivers, they may have a sensory impairment, for instance they may be blind or
partially sighted or deaf or hard of hearing. Hence,
the UIs should use multimodal outputs to ensure
communication with the driver. (Ferati, 2017)
Several studies report on the importance of using
multimodal outputs to communicate information
to the driver. They found that using only visual
cues performed less effectively compared to using
only auditory messages. In their experiments, they
observed that users took on average, 6.9 seconds to
become aware of the visual message. This number
is considered high and the author suggests that
other modalities should be used, or in cases when
the driver is using a smartphone or tablet, the alert
should be displayed on it. In essence, the study
shows that alert messages should be provided via
multimodal cues in order to communicate urgency effectively. For voice communication a female
voice is preferred, in both, English and non-English
speaking countries (Ferati, 2017).

“the car is taking a detour because of a traffic jam”),
could be delivered visually on its own because the
message is informative and if the driver does not
notice it immediately, it will not compromise safety.
The interface needs to provide drivers with effective methods to personalise interactions, so that
an individual can chose what to focus on, e.g. the
driver may select how to receive critical feedback
for non-safety messages (Ferati, 2017).
All this content was extremely useful to read. I will
have to think about the safety of the passengers
and how is best to interact with them. I will take
what I have learnt from this paper and try to
implement this into my designs.

What to take from this:
⁃ To get the users attention, you need to use more
than a visual alert.
⁃ Use both visual and sound alerts for safety
messages.
⁃ Womans voice is preferred.
⁃ Messages that aren’t about safety can be done
by just one modal.
⁃ The user should be able to personalise how they
recieve non-safety messages.

For non-safety critical features, the driver will have
the ability to add or remove certain modalities,
since such messages will not compromise safety.
For example, messages that act as notices (e.g.,
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What to include from my research
App
⁃
⁃
⁃
⁃
⁃
⁃
⁃
⁃
⁃
⁃
⁃

Car interface

voice input
schedule
settings - how to display messages etc
pick me up
create trip
car status / battery status
drop off
self-park
profile section
track car
entertainment
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⁃
⁃
⁃
⁃
⁃
⁃
⁃
⁃
⁃
⁃
⁃
⁃
⁃
⁃

voice input
schedule
settings - how to display messages etc
create trip
car status / battery status
drop off
self-park
different profiles
profile section
entertainment
disable autonomy
multi-mode
warning system
display warnings in the steering wheel as well
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Site map
Using the list I created on the previous page, I have
made two site maps, one for the app and one for the
car interface.
I have created four pages for the app and car interface; home, trip, schedule, and profile. Everything
on the list comes under these pages. In addition on
the car interface, there is a multi-mode and a seperate safety screen.
From here I shall create the storyboard for my video,
and then start wireframing. Once I have completed
the storyboard, I will know what screens I need to
wireframe.
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Video storyboard
I have created a
storyboard which
shows what I want
to include in my
video. The purple
boxes contain the
voice over text
that will be said at
that point in the
video. The black
boxes just give a
little explanation
on how I want the
video to be shot.
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Video storyboard
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Video storyboard
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Low-fidelity wireframes
For my project, I only have to create a video for the outcome. Therefore I am only creating a select few screens for the app and interface,
which will be included in the video. I am not creating the whole app
and interface, so I will only be wireframing and then developing
specific screens.
Using the site map I created, I knew exactly what I had to include
on every page. I started by wireframing the homepage for the app,
sketching out four variations.
I prefer the last one of the four, where you have to press the ‘where to’
button to go to the saved locations. This creates more space for the
map, and attracts more attention to the buttons. I want the interface
to be clean, not cluttered, and easy to use.
The bottom row of wireframes show the user flow for creating a trip.
When the user selects a location, it creates the trip straight away
using their current location. This is because the majority of the time,
people want to go somewhere from their current location, and it
therefore cuts out a step. I want the user to be able to book a trip as
quick as possible and with as little touches as possible.
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Low-fidelity wireframes
The first wireframe is what the first screen on the
car interface could look like when the user gets in
and has to select their profile.
Once the user selects their profile, they will then go
to the homepage of the interface. This has all the
same elements as the app homepage, as well as
saved and recent locations, this is because there’s
more space on the interface.

Next I thought about the safety features I need to
include. From the research I did on page 69: “they
observed that users took on average, 6.9 seconds to
become aware of the visual message” (Ferati, 2017).
I am going to use sound as well as visual alerts, but
for the visual ones I want them to attract the users
attention as fast as possible, and be easily visable.
So I have chosen to use a seperate screen located
on the steering wheel, right in the users eyeline,
used only for alerts.

Here is the profile section on the application. From
my research again on page 69, I wanted to have a
way of customising what non-urgent alerts the user
recieves. This can all be altered to the users needs
in the preferences section .
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Low-fidelity wireframes
The schedule section on the interface enables
users to view, edit, create and book trips. This is
really useful for families because they can see who
has booked out the car, and whether it is free or not.

These wireframes below show how the user could
use the drop me off and self-park feature.

Development

//

Wireframes

77

Low-fidelity wireframes

Above is demonstrating how the multi-mode would
work on the interface, showing you can do three
things at once and rotate the screens.
On the left is just a notification screen I am going to
use for the video.
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User testing
I decided to conduct some user testing on my
low-fidelity wireframes before I even develop them.
This is so I can see how the user experience is,

before I waste my time creating them. I will also do
some more user testing on my final designs to see
if I can improve any further. I set the three users two

different tasks and recorded whenever they pressed
the screen. Next to each user is what they pressed
on each screen. Here is task 1:

Task 1
Schedule a trip to work on the app for a later date.
User 1 - where to > work > schedule > date > confirm > date > confirm > confirm

User 2 - where to > work > schedule > time > confirm > confirm > save

User 3 - work > schedule > date > confirm > time > confirm > confirm > home

All three users found it easy to navigate through all
the screens without any help at all. User 3 skipped
the ‘where to’ button and pressed ‘work’ straight
away, however it took him some time to find this.
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He said there was to much on the homepage which
confused him, and suggested to remove the saved
locations.
User 2 asked why you need the ‘pick me up’ but-

ton as well as the ‘where to’ button. “Could they
not be integrated? If you want to be picked up, you
will have a destination to go to as well, so the user
would just use the ‘where to’ button surely?”.
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User testing
Task 2
You are currently in the car travelling somewhere.
You decide to stop the trip and want to dropped off

as soon as possible. The car should go self-park so
it can pick you up later.

User 1 - trip > drop me off > self-park > confirm

User 2 - trip > drop me off > self-park > confirm

User 3 - navigation > drop me off > self-park > confirm

All users found the right path relatively easliy. User
3 pressed on the current car location to start with
instead of going on trip. This is still fine because
that takes you to the same place.
The only comment was a general comment; user 1
said to make sure the confirm button that actually
confirms the trip, is a different colour to the rest of
the buttons. So it is obvious that the user is actually
confirming it rather than just settting the time,
for example.

What I shall take from this user testing
This has been really useful to see what other peoples opinions are. They have given me some good
advice that I am going to take onboard. Everything
the users have mentioned, I shall try to re-structure
my designs to fix or keep it in my mind.
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Visual research

Figure 57

Figure 58

Figure 59

Figure 60

https://dribbble.com/
shots/6703231Car-Course-TabletDashboard-Interface
Figure 61

Figure 62

Figure 63

Figure 64

In this visual research I have looked at
both mobile apps and tablet designs.
On this page I have picked out some
designs that I really like.
From this research I have found out I
like the curved edge style of shapes
and also minimal use of colour alongside greys, black, and white. I shall try
and create this kind of style in my wireframes and then also my designs.
Figure 65
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Figure 67
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Software selection

Figure 68

Figure 69

Figure 70

Sketch is primarily used for designing the UI and
UX for many digital interfaces, mainly apps
and websites.

Principle helps users design animated and interactive user interfaces. It adds that professional look to
your designs.

Premiere Pro is an Adobe software used for video
creating/editing. It is ideal for combining lots of
video clips and adding audio over the top.

This tool is great for creating extremely realistic
prototypes, which is why I shall be using it to make
my interfaces. I have also used it many times before,
so I know my way around it.

This software can be used in tandem with sketch
to create interactive prototypes. I will be using
this tool for my designs, I have used this a little bit
before as well.

I will be using Premiere to create my video.
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Designing in Sketch

I started by playing around with shapes, colours,
and fonts until I had a style that I liked.

I created the navigation bar in the symbols section
in Sketch. You can change all the nav bars all at once
by changing it in the symbols, which saves you
loads of time.

Creating part of the schedule. You can press option
to view how far away objects are from eachother.

Using hotspots means you can jump to another
screen if a certain area is clicked. This is a great for
mocking up apps.

Here you can can see all my screens including all
the links to each screen.

This shows the preview screen.
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High-fidelity wireframes
After my feedback
from my user testing, I
removed the ‘pick me up’
button from the home
screen, and removed
the saved locations. I am
now really pleased with
my home screen, it looks
clean, not a lot going on
but does exactly what
it should.
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High-fidelity wireframes

Interface, select profile and home screen. And
below is the seperate safety screen.
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High-fidelity wireframes
Profile section, where you can edit your
preferences on the app.
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High-fidelity wireframes

Multi-mode on the interface.
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High-fidelity wireframes
Schedule, and trip sections on the interface.

Now I have done some high-fidelity wireframes, I
will develop these into final designs. Then I will
use Principle to create some interactions and
animations, so it looks extremely professional.
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Principle development

I imported my sketch file into Principle so that I
could add some animations/interactions to my
designs.

To create an animation you have to give elements a
starting position, and a finishing postition. So when
the user clicks, the element moves. Principle is a
great way of making a realistic prototype of an app.

Making sure the names of the before and after
elements are the same is key for this to work.

Here is the overview of all the screens, and all the
interactions.
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The preview screen shows what the final outcome
looks like.
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Name ideas
I generated ideas for the name of my project in a
brainstorm. I want it to represent the true purpose
behind my concept.
I like connect, liber, and auto; I will now sketch out
some ideas for logos from these names, and then
make a decision from there.
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Branding

Connect means to bring together. Which is what the
autonomous car is doing; connecting people with
where ever they like. I tried joining the n’s together
to form the infinity symbol to represent being able
to travel forever.
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The name Auto literally means car, and also self, so
there is good meaning behind the idea. I was trying
to be quite creative, using the letters in the name to
form a car. However I think this is too playful, I want
my brand to be seen as sophisticated.

Liber is Latin for free. This self-driving car can make
people feel free, they can go where ever they like.
That is why I think this name is most suitable for the
company. It’s quite ironic how similar it is to Uber! It
is a coincidence! In terms of the logo, I found a font
I liked which looks modern and slick. I also wanted
to incorperate sensor/signal lines in a very minimal
way without it being too much. These sensor/signal
lines are what the autonomous vehicle uses
to function.
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Branding
I grew towards the signals being in the background
rather than on the text, it is clearer to read this way.
I then played around with colour. The one with the
black background, white text, and purple signals
worked best. It is the clearest and matched my
interface designs the best.
I changed my mind and wasn’t happy, I felt there
was too much going on which made it a little hard to
read. So I decided to animate these lines as if it was
an actual signal beam. I created it in After Effects,
here are some screenshots of my final outcome on
the right.
I am very pleased with the outcome. At the start it
is easy to read, just white on black, then a pulse of
colour which captivates the user and represents
the signal beam perfectly. The way the circles move
represents the freedom of movement in which the
car can give to a user.
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Creating a voice over
Using the script I created on my storyboard, I went
to the studio to record the voice over for my video.
The dialgcot I chose to use gives a explanation of
what the interface will do and how it will communicate with its passengers.
After I finished recording I added a compression
effect to make sure the volume was consitent
throughout. Finally I picked the best audio clips and
trimmed them so they are ready to use in the video.
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User feedback
To get some other peoples opinions on my work, I
got some class mates to use my designs.
The first bit of feedback was that the multi-mode
icons were confusing and take up quite a bit of the
screen which clutters the deisgn. They suggested
getting rid of the left tab bar, and put a drop down
button for the multi-mode in the top nav bar.
Next someone suggested to also move the voice
control icon into the top navigation bar so you can
get rid of the left hand bar.
Finally another person asked whether the sensors
actually get blocked for the safety warning. Should I
use a different warning for the example.

I shall now use this feedback to edit my designs,
and develop them even further.
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Mockups
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Conclusion
The topic of autonomous vehicles was quite a tricky
and ambitious one to choose, mainly due to the fact
that it is quite futuristic. This meant there wasn’t
much out there for me to utilise as research, I had
to use a lot of future concept work.
My research came from a range of sources for
example; articles, websites, and books. The user
research I carried out was extremely thorough, it
invloved an online survey, creating user personas,
and storyboard scenarios. Throughout the project
I was continously linking back to this resarch to
support my work. This enabled me to find out what
people would want from an antonomous vehicle,
and what I would need to include in my designs.
I also conducted some user testing and user feedback which was very useful. By listening to other
peoples opinions, it meant I wasn’t just looking at
things from my perspective.

passengers at all costs. The algorithms written for
the car I have designed, would be fair and equal for
all users, regardless of whether users would pay
more to increase their safety. I would want it to deal
with the situations it gets into, in the safest and
most moral way for all road users.
From conducting my research into this topic area,
here is my prediction on where the industry is
going: autonomous vehicles will become the norm
within 10-20 years, the technology is already safer
than human drivers and is ready now. However it
will take time for people to accept this and change
their ways. When they become the norm, this is then
where all vehicles will change forever. Lorries, taxis
etc, will all become self-driving and will mean companies can make more profit; zero wages and they
can drive without having to stop to rest.

I have learnt a lot about the technology behind
self-driving cars, and the difficulties in trying to
make technlogy capable of human decisions,
therefore making it trustworthy. I’ve also learnt that
exstensive user resarch is critical for a new and
upcomping design propsal, which I will take forward
in my deisgn career.
One of the most challenging parts of this project
was looking into the ethics of this topic. On page
68 of this document (Stilgoe, 2018) and (Bonnefon,
J.-F., Shariff, A. & Rahwan, I., 2016), talked about how
cars would have algorithms that are written to make
life or death descisions, and also how algorithms
could be written unfairly so they would save their
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Future prospects
This research document that I have undertaken has
given me a great platform to go and create my video
prototype, and also (if I choose to) continue with
this project in second semester.

Interfaces in Sketch
So far I have only created the screens I needed for
my video. I would have to go on and design the
whole of the interface to create a working app
and car interface.

Interactions in Principle
Just like I already have for the ‘where to’ section of
the app. I would create interactions/animations for
the rest of the interface using Principle.

Get in touch with a manufacturer
If I were to continue this to the next semester, I
would get in touch with a self-driving car company
to try and go visit them. I could do some really useful research or get some actual footage of a car.

Create an actual dashboard
I could create a physical dashboard that I could
design for. This would be the best way of getting
the most out of my designs.
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