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abstract
How many times have you been dreaming as a child that you run
and after a few steps your body detaches off the ground and floats into
the air?
Most of the leisure activities we cultivate today have deep roots
into humankind`s history and are still confined to land. The history of
hovering has been inspired by the great comic books sci-fi stories and
was illustrated through Star Wars flying vehicles, which have been later
translated into jetpacks and hovering bikes.
What if you would be stuck somewhere in the middle way between
dream and reality? What if this vehicle would be at first available to you
in a virtual platform, so that you could train to fly it, and when you would
master the art or flying it, you could try the real experience?
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Introduction
initial thoughts
Find in this chapter all the reasons and the
background thinking that settled the foundation
stone for this project.
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Alexandra Ciobanu

prologue
homage to nature

Romanian
5.07.87

Art school
BA industrial design, Romania
Erasmus exchange, Krakow, Poland
MA industrial design, Romania
Mia electric internship, France

You could consider this, my humble way
of paying homage, to the Creator and to nature,
as I always inspire myself from what He has
beautifully accomplished through wondrous
creation, the marvel which we call today - our
world.
As a child, I grew up surrounded by nature.
The village where all my childhood memories
and dreams took form being located on a natural
landscape, and not in a big city, where everything
is anthropic and artificial, full of concrete, steel
and glass, all riveted and arranged in sharp
angles and regulated surfaces. Back then, on my
family domain, I often found myself lying between
blades of grass, gently but steadily discovering
and exploring more and more of that beautiful
universe which was uncovering right in front of
my very eyes. I was running with grasshoppers,
watch them jump, I used to find lizards emerging
from the ground, walk beside horses, cows and
sheep, listen to the birds - all the great miracle of
nature unveiling itself right in front of me. Beautiful,
unaltered, pure nature. And as we all know, they
use to say that the place where you`ve lived your
first 7 years of life defines you the most… I guess
you could say that nature left its mark on me quite
clearly and that definitely shows up in the way I
like to look at things nowadays.
All
influenced
way which
concerning

the experiences I had in nature
me and shaped my thoughts, in a
allows me to have a different insight
design, and arts in general, as there is

a clear connection with nature. As Aristotle refers
to the imitative arts as being the expression of the
emotional part of the human nature, I also like
to believe in the strong bond between humans
and nature, and God, and all the emotions which
derive from this, as you may call it a harmony or
fusion between the divine and the human. Platon
said nature too is a form of art, and we are all
imitators, but to be authentic and express the
highest truth and the purest sentiment, one must
reach a perfect harmony of fusion between the
divine and the human, having the spirit moving in
the hearts of men. If we succeed in reaching and
connecting with the inner principles, rules and
emotions emitted by nature and all the creation,
then we can say that we are starting to design
and create ourselves better, natural, and more
intuitive. These being said, I like to study insects
and their anatomy, specific geometric traits of
their body, which provide them with great living
efficiency, all their shells and all the smooth
body parts, to look at their joints, as I believe that
outstanding design traits can be found and taken
from such creatures, to be later applied in the
automotive field.
This is the way I like to address design and
art creation, by reaching into the emotional and
spiritual levels, and if I also mention that I am a
bit scared of mass production in the automotive
industry, you can understand why I like to draw
and work with concepts.
Alexandra C.
January 2013

motto

”

The man who arrives at the doors
of artistic creation* with none of the
madness of th muses would be convinced
that technical ability alone was enough to
make an artist... what that man creates
by means of reason will pale before the
art of inspired beings.

”

Plato

*to be considered that the etymology of the term “art” and its word family
in Plato’s philosophy refers to crafts in an universal manner (sensu lato), with
equal analogy and application for arts.
e.g. the art of medicine, the art of building, the art of painting.
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mission:
defeating gravity
Defeating gravity was my dream as a child.
Years passed, but the idea still remained and,
when I got the chance it further developed. I got my
next clue in the next chapter—internship at Mia Electric,
in the south of France, where I have been living in the
large domain of Les Roches Blanches (owned by the
Moreau family), with an old castle to it, into a house
(a gite) from the 19th century. On Sundays I used to
take a walk, and suddenly, in this place that seemed
forgotten by time and people, there was life! A lot of it!
People around running, walking, riding a horse at trap,
riding a bike, driving an ATV, having picnic with the family
by the lake.
Imagine a time axis. Here it is 1900, there
is the present you, and there is the future, totally
unknown. Now see the current you, with the current
technologies, trapped in 1900, with all the inventions
specific to that time span. When you are conscious of
the situation, you start to wonder what is the hint of the
new?
So, it was almost like me, the one living in 2011,
was present into a past environment, on the wrong
side of the time axis. I was standing still, in the middle
of a place on Earth, surrounded by different vehicles,
picked from different segments of the time axis people riding horses, people having picnic by the lake,
brought in by a car, people riding bikes, people with
ATVs and myself using my own feet to move around.
And then I started thinking what a future
vehicle might look like if brought into this environment
with a mixture of past and present means of
transportation.
Was there any place for a vehicle that could
do something different? Was there any place for a
hovering vehicle?
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manifesto
envisioning a better future
We are shaping the future today. It is our
responsability to try and protect as much as we
can the natural environment, in parallel with the
technical development.
It is our imagination that should create a
bridge between the reality and beauty of the given
natural environment and the man mande creations.

techNatura
Supposing there would be a future where
humankind would strongly agree that no matter
how far the technological advancements would
go, they would never be able to replicate the
balance of the ecosystem.
This being considered, more and more
people would vote for the preservation of the few
wild, virgin or barely touched by humans areas.
There would be people specially trained to keep
a keen eye and manifest care for the vegetation
and wild life in special places listed to be part of
the UNESCO`s natural heritage list. These places
would be also open to be visited by scientists who
are looking to keep a discrete eye on mother
nature without interfering with its cycle. Using a
new kind of vehicle, having the above mentioned
advantages, could provide a great approach
concerning the surveillance across nature, from
a distance, without affecting anything whatsoever,
much like in the techniques used for land analysis,
such as Remote Sensing, where the presence
of the analyst is not having a direct effect on the
research subject.

Maria Bordeanu, Dorna commercial, McCann Erickson Romania.
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Method
describing the background
process
Research of existing hovering vehicles
(real or fictional) is the start point. It continues with
some technologies expected to be embedded into
the project.
The biomechanical applied engineering
of sky jumping describes at best all the motions I
have in mind for the user: take off, stance, weight
shift, and preparation for landing.
A designer should always open nature`s
inspiration box and use biomimicry as a platform.
Finally, meeting the challenge to visualize
Lotus`s philosophy of the driver becoming one with
the car and determine where the human ends and
where the machine begins.
23
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research
all there is to know about
hovering
I did my research in the field of hovering,
taking into account both the fictional and the realistic
part of the technology. I was not struck by the
brick wall of technical possibilities or impossibilities,
since the technology is out there, and everything is
feasible, considering the current rate of technical
development; I was just looking at what is out there
concerning hovering technology and all the related
topics. I admit that I paid most of my attention to the
fictional part, as it is preferable to look into something
that wants itself, or it is needed in becoming real,
instead of hitting the issue with the hammer of reality.

the jetpack
It started in the 20s science fiction books,
and became real with the flying backpack
created by the Romanian inventor Justin Capr
He invented the jet pack in 1956, and Henri Coandã
suggested him to change the combustion system.
The story of the working prototype
starts with the communist era in Romania, when
this inventor tried to present his concept to the
Romanian military force, but they rejected it,
telling him that “we need tractors, not people
which fly”. While trying his backpack, the inventor
was then accused of wanting to run away from his
country.
The ‘Portable device for individual flight’
was patented in 1958. “I patented it four years
before Wendell Moore, Cecil Martin and Robert
Cunnings of Bell Corporation. The Americans have
obtained the patent on 22 February 1962 and I,
on July 27, 1958.“ Justin Caprã’s priority has been
recognized by the Americans in 2002.
How does it work? It is propelled by
powerful streams of escaping gases (or in some
cases liquid water) so as to allow one single user to
fly. The angled rear tubes strapped to flier`s back
provide both lift and forward thrust, while the chestmounted deflector tube of lower thrust maintains a
constant upward thrust. By opening the throttle to
the rear tube, calculated “jumps” could be made of
up to 60 metres or at low altitudes, 15 m.

First jet pack prototype.

Cover of Amazing Stories comic book, August 1928.

James Bond landing.

Water jetpack
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skirt hovering
racing
A hovercraft, also known as an air-cushion
vehicle or ACV, is a craft capable of travelling over
land, water, mud or ice and other surfaces both
at speed and when stationary. Hovercrafts are
hybrid vessels operated by a pilot, much like an
aircraft, and not as a marine vessel.
They operate by creating a cushion of
high-pressure air between the hull of the vessel
and the surface below. Typically this cushion is
contained within a flexible “skirt”. They usually
hover at heights between 200 mm and 600 mm
above any surface and operate above 38km/h and
can clear gradients up to 20 degrees.
The first practical design for hovercraft
derived from a British invention in the 1950s to
1960s. They are now used throughout the world
as specialised transports in disaster relief,
coastguard, military and survey applications,
and are used as well as for sport or passenger
service. Very large versions have been used to
transport hundreds of people and vehicles across
the English Channel whilst others have military
applications used to transport tanks, soldiers
and large equipment in hostile environments and
rugged terrain.
Single person vehicles have been
developed as part of a Formula 1 hovercraft
Biathlon racing version.
Hovercraft skirt - transition from water to land aspect.

Hovercraft racing shot.
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controlled
quantum levitation

Screen shot of the wipeout racing game.

Controlled quantum levitation - still
a place of the mind vision, mind invention,
imagination….
Quantum
levitation
and
quantum
locking. Materials which could be used to float
and defeat gravity in such a way have what is
called
superconductivity.
Superconductivity
is a phenomenon of exactly zero electrical
resistance and expulsion of magnetic fields
occurring in certain materials when cooled below
a characteristic critical temperature. It is an old
phenomenon discovered almost 100 years ago.
A superconductor is defined by two properties:
zero electrical resistance and the expulsion of the
magnetic field from the interior.
The concept was set-up in 1995, with the
Wipeout race games, being somewhat of a novelty
with regards to hovercraft racing.
Researchers at the Japan Institute of
Science and Technology have built a miniature
Wipeout
track,
using
high
temperature
superconductors and quantum levitation. Right
now this is fundamental research, but in the future
large scale transportation systems could be built
with technology akin to this.
This is super cool(ed). Shame it would take
far too much liquid nitrogen to make quantum
levitation trains feasible, if you could even produce
the lift needed to pull off such a feat. Would any of
our resident physics geeks like to napkin-calculate
how many magnets and how much liquid nitrogen
it would take to use this tech for moving a whole
vehicle?

Wipeout game.

Wipeout track prototype.
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sci-fi visions
Star Wars style hovering vehicles.
flash speeder
The flash speeder is a sleek, lightweight
repulsorlift urban landspeeder. It can fly fly at 2
meters in altitude, at speeds of 200 km/h and it is
able to carry 3 passengers and a pilot.
stap– swift attack vehicle
The Single Trooper Aerial Platform is an
agile flying machine designed for use by the Trade
Federation`s battle droids.
It was designed to travel fast, high voltage
energy cells powering this machine. It was used
for scouting and anti-personnel hunting operations.
It is 2 meters tall and it can travel at a
maximum speed of 400 km/h.
fc-20 speeder bike
It consists of a semi-circular body
powered by a repulsorlift and piloted with a
simple steering handle. The strange, curved body
gave the FC-20 a low center of gravity, affording
its rider a dramatically improved cornering ability.
It had a limited range before recharge was
required. It had a small repulsorlift engine with
low pitched heavy baffling which made it a very
quiet vehicle. That and its low riding height made it
a popular vehicle for use in scouting. It is 1,5 meters
long, made to be driven by a single person at a
maximum speed of 180km/h.
barc Speeder
It was used as a reconnaissance craft. It

Droid driving a STAP.

Star WarsFC=20 speeder bike drawing.
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was powered by repulsors and a turbine engine
mounted in the frontal prong. The speeder was
controlled via twin steering vanes atop the bike,
and had pedals fitted below. It was capable of
flying at high altitudes and was sometimes used as
an escort, carrying important passengers. It had
as well a version which was was used to transport
a wounded clone trooper. It is 4,83 meters long,
1,53 meters tall, 1,29 meters wide and it can be
driven up to a maximum speed of 520 km/h and
occasionally carry a second person.
74-z speeder bike
It was referred to as the Imperial
speeder bike used for reconnaissance purposes
as well as rapid transportation in combat zones. It
was capable of reaching speeds up to and beyond
500 km/h, and had a flight ceiling of 25 meters. It
was controlled by handlebars located towards
the front of the vehicle and foot pedals slung
underneath,used to adjust speed and altitude.

74-z speeder bike.

Barc speeder used by a tropper to carry wounded soldier
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Technology
&
materials
how it works & what`s it made of?
This is the chapter where I start concerning
about the appearance and the technical correctitude
involved in the project, as being decided by the flip of a
coin.
I tackle as well the matter of using
materials which are sustainable for the planet.
By sustainable I don`t mean materials subtracted
from the earth’s crust, but mostly materials which
are either recycled, thus managing to clean up
a bit the “pile” of already accumulated waste,
or materials which are conceived in the lab, and
are created having completely recyclable
characteristics.

technical
development of
the future

.

.

This is the chapter where I start concerning
about the appearance and the technical correctitude
involved in the project, as you may look at it as being
decided by the flip of a coin. Most of the ideas are
suppositions based on the current working reality. To
put it straight, it is how I think that the existent technique
will evolve in the nearby future, based on the same
technological trend we have from the 80`s, which is
shrinking, generalizing and optimizing the technology in
order to work more effectively.
I opt to focus on the electric engine
propulsion, which is the golden key for the
future of technology. As my presumptions are,
in accordance with what researchers are doing
nowadays.
As the nano scale is the coolest aspect of
our world`s technology boost it is quit clear that
each technology available today will be available
tomorrow in a smaller and better version of it. I
rely on the aspect that the human kind is set with
the “go small” trend, presuming that the techology
available on the next spreads will shrink.
Some spoiler alerts for the future
gadgets: smart materials will start rocking our
design world by 2015, self-healing materials and
use of haptics on a daily basis will be available
from 2016 and by 2027, exoskeletons will be
involved in the average day`s scenario.
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electric engine

. Electric aircraft engine working principle.

The majority of today’s large civil
transports are propelled by high bypass ratio
engines. This type of engine deploys a large
fan mechanically connected and driven by low
pressure turbines. Most power produced by the
core engine is used to rotate the fan, which in turn
will generate most of engine thrust.
Sustainability in the aviation industry calls for
aircraft that are significantly quieter and more fuel
efficient than today’s fleet. Achieving this will require
revolutionary new concepts, in particular, electric
propulsion. Superconducting machines offer the only
viable path to achieve the power densities needed
in airborne applications. Electrical Ducted Fan
Concept has been developped by NASA engineers
under a 5-year program to investigate the feasibility
of superconducting electric propulsion, and to
integrate, for the first time, the multiple disciplines
and areas of expertise needed to design electric
aircraft. It is shown that superconductivity is clearly
the enabling technology for the more efficient turboelectric aircraft of the future.
Electric aircraft have long been considered
due to a number of operational and environmental
benefits that could be derived from such transition.
Electric aeropropulsion offer tremendous benefits
in the design of aircraft, ushering in the possibility of
revolutionary concepts that are quieter and much
more energy efficient, thus enabling sustainable
aviation.

.Example of current electric aircraft engine.
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lithium-air batteries

. IBM’s “breathing” battery concept.

Lithium-air batteries aren’t a new idea:
they’ve been mooted since the 1970s, but the
necessary technology was well beyond the
capabilities of then-contemporary material
science.
In IBM’s lithium-air battery, oxygen is
reacted with lithium to create lithium peroxide and
electrical energy. When the battery is recharged,
the process is reversed and oxygen is released —
in the words of IBM, this is an “air-breathing” battery.
While conventional batteries are completely selfcontained, the oxygen used in an lithium-air battery
obviously comes from the atmosphere, so the
battery itself can be much lighter.
The main thing, though, is that lithium-air
energy density is a lot higher than conventional
lithium-ion batteries: The maximum energy density of
lithium-air batteries is theorized to be around 12 kWh/
kg, some 15 times greater than li-ion — and more
importantly, comparable to gasoline.
Today, with graphene and carbon nanotubes
and fancy membranes coming out of our ears, it
seems that IBM — with assistance from partners
Asahi Kasei and Central Glass — now has the
materials required to build a lithium-air battery.
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f35 lockheed
martin lift fan

Schematics of an F35 Lockheed Martin.

With the F35 Lockheed, the company has
gone with a new, daring propulsion system called
a lift fan. It has been an engineering challenge
because it has never been built before.
In the lift fan design, the engine sits in the
usual fighter position, in the tale. A driveshaft
connects it to a huge fan placed behind the pilot. To
hover, the engine exhaust is projected downwards,
but the fan is also engaged, taking air from above
the fan and blowing it out below. That creates
a balance between the two forces of thrust,
and insures that the engine will not ingest hot air
and choke. A powerful and stable arrangement
solution.
A Harrier takes off using rotating nozzles
that direct engine exhaust downwards. This
mode of flight, called direct lift, demands an
enormous amount of power and it’s dangerous,
using a similar approach to the system used by the
jetpack.
Normally, to acquire balance during
hover, the engine has to be in the middle. That leads
to a gap intake which feeds air. Unlike its ready for
retirement predecessor, the subsonic Harrier, the
F35 uses technology in a more clever manner.

Cockpit of an F35, with lift fan uncovered.
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Air velocity streamlines of a Harrier.

air control
Symmetrical blade fans are well balanced,
but because the blades are equally spaced they
create a singular identifiable frequency wave.
Asymmetrical blades tend to cancel the high
pitched noise, because they generate a greater
range of multiple frequencies, which constantly
shift, therefore minimizing noise.. So it ensures a
quieter and durable performance. This unequal fan
blade spacing has already been used in the newest
MacBook Pro. It quietens the spinning impeller
without sacrificing performance. There are three fan
models that feature asymmetrically aligned blades:
two with 31 blades and one with 61 blades.
The streamlines of the air flow, colored
based on their velocity of a Harrier were used in
order to investigate straight vertical landing. When
the plane is hovering close the ground, the jets
at the front and rear of the craft hit the ground,
move towards each other along the surface, then
form a strong turbulence when they meet that
rises to hit the bottom of the aircraft. The result is a
recirculation flow that creates a low pressure zone
around the bottom of the aircraft, often producing
negative lift that would cause the aircraft to drop
to the ground if it were not offset by sufficient engine
thrust.
Hot gas ingestion is another problem
that can occur during vertical landing. It happens
when the jet engine inlet draws in hot air from the
recombination turbulence described above rather
than cool air. In order to increase the performance
of the engine, a recirculating cooling system with
liquid nitrogen or liquid oxygen could be used in these
moments to cool the the air pulled through the
propeller flanges.

Apple`s asymmetrical fan
design schematics.
Singular frequency noise wave caused by symmetrical fan
blades.

A range of multiple frequencies noise wave caused by
asymmetrical fan blades, that tend to cancel the high noise.
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gyroscope
stabilizer

Lit Motors C1 motorcycle prototype and its
gyroscope stabilizers.

A gyroscope is a device used for
measuring or maintaining orientation, based on the
principles of angular momentum. Mechanically, a
gyroscope is a spinning wheel or disk, in which the
axle is free to acquire any orientation. Although
this orientation does not remain fixed, it changes
in response to an external torque much less and
in a different direction than it would without the
large angular momentum, which is associated with
the disk’s high rate of spin and moment of inertia.
The device’s orientation remains nearly fixed,
regardless of the mounting platform’s motion,
because mounting the device in a gimbal minimizes
the external torque.
C1, the first prototype from San Franciscobased Lit Motors has already incorporated this
technology of upright holding. Apart from being a
fully electric, fully enclosed two-wheeled twoseater, completed with airbags, a seatbelt and a
smartphone-connected infotainment system, the
C1 has two gyroscopes underneath the passenger
compartment. These two keep it constantly
upright. It means it remains standing while stopped
and can pirouette through traffic like the best from
Honda, Yamaha or Ducati.
In its current form, the two gyros each put
out 266 pound-feet of torque as they spin, keeping
the C1 upright no matter the speed or angle. In
final production form, the combined force of the
pair of gyros will max out at around 1,300 poundfeet, enough to keep the C1 vertical while stopped,
at steady-state cruising and planted to the road at
a maximum lean angle of 45 degrees.

Gyroscope application in the training of astronauts.
51

Photovoltaic panels.

on the nanoscale
Solar panels that collect energy
from the Sun and store it in batteries, are the
main technology available nowadays. The MIT
researchers upgraded to a second generation
product already, by printing photovoltaic cells on
normal paper, meaning that, electricity gathering
will be more and more independent from power
plants that store it, batteries being able to be
cordless or dependent to a grid structure that will
power, or induce recharging on a wireless manner.
The 3rd generation step into the solar
energy collection product is the photovoltaic
paint, inspired by flowers, which will be able to
be applied over the surface of a vehicle, and
instantaneously send that power to the electric
engine, or store it for bad days (“New public policy
- dear citizens - save up for cloudy days - now only
with the 3rd generation line!”) in some drastically
shrinked batteries.
Miniaturized batteries means that the
power train will be composed of an electric
engine, that will get its power from the paint
which can collect and distribute this power
instantaneously, and since you can always expect
cloudy days, the onboard batteries will provide a
back-up power source.
Basically, this technology provides the
means of developing an independent powered
vehicle, that could be able to drive itself without
being connected, linked or chained to a cord or to
be able to drive an extra mile.

Photovoltaic paint.

Photovoltaic cells printed on paper.
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gesture
control
ways of controlling the beast
		
The originality of this project stands
in this very chapter. It is about exploring and using the
human behavior, as an intuitive manner to control a
new kind of hovering vehicle. Most of my thoughts are
targeted at the way which skiers control their boards
and skies, as it is a clear and pure method, and also
the first way of controlling speed and direction on a
rudimentary manmade object.

body
movements
Looking into the downhill ski, on how the
people use their thighs and their legs which need
to be powerful in order to withstand the intense
tremors and stress induced by the contact between
skis and the surface of the ground, in order to guide
themselves and to dictate direction.
Skiing is a very natural motion both
anatomically and mechanically because it uses
only the capabilities of the human body. It is very
gracious and intuitive, being almost like a natural
reflex for humans, once learned the technique
of skiing becomes part of the human mind and the
movements involved are made subconsciously.
Skaters and Rollers do it as well; they use
their body to dictate direction and speed.
If for instance, I will use some kind of
controls similar to the ones used in a motorcycle it
would be too static, conventional and a bit too boring
for this project. And it has been done in Star Wars
already… the famous hovering vehicles (speeder
bikes). Although the series is full of hovering vehicles
starting with the pod racer, none of them is using the
body movements to control it…They all are static,
and are using gear shifters, joysticks, or wheels to be
controlled.
Having those in mind, a good approach
would be to use a simple manner of control,
such as drive by wire, since it is providing a driving
interface which is more natural and intuitive for
the humans. The conventional controls such as the
ones mentioned above are more complicated,
more difficult to build and are made of more
parts, (especially moving parts and as we all know
moving parts means stress and faster wear of the
materials involved and vulnerability).

Sequence of a jump movement.

Four Hills Sky jumping competition.
57

biomnechanical
applied
engineering

Winter sports disciplines.

This field analyses the human motions.
Mechanics can be broadly divided into two
approaches: “kinematics”, which deals with descriptions
of motion using characteristics such as displacement,
speed, and acceleration, and “kinetics” deals with the
causes of motion such as force, torque, and energy.
To understand human motion it is often helpful to
start with kinematics, so that one can quantitatively
“picture” movement patterns. But ultimately, kinetic
characteristics are what drive motion and must be
determined in order to approach the understanding
of the complex movement patterns like those of
cross-country skiing for instance. Since the ability
to fly a new kind of hovering vehicle involves a
succession of learning steps, the person who would
fly it would firstly need to be instructed on the type of
controller that he/she would use.
take-off
The most important rule on controlling such
an intuitive operated kind of vehicle is to be aware of
the centre of gravity and how to balance and shift it.
If one does not lean forwards his weight will move
back and will rotate backwards with the vehicle
coming up in the air – simple physics – as like all the
controlling characteristics, which would be intuitive
and in compliance with the laws of physics.
stance
The stance would be categorized
accordingly to the user`s learning and insight
capabilities into the field of hovering, as it is a constantly
changing position, involving improvement of skills.
59

longitudinal and lateral weight distribution
At its first lesson, the user should be
instructed about the anatomy of the vehicle so he
would know how to balance its body in coordination
with the centre of gravity of the vehicle itself.
Gyroscopic sensors and fluid-based leveling
sensors will detect the weight shift.

Frame of reference, angles and forces affecting
a ski jumper in flight (1, 2 – configuration angles, – angle of
inclination, – angle of attack, V0 – flight velocity tangent to
the flight trajectory, G – gravity force, Pz– lift, Px – drag, Ma –
the pitching moment).

edge pressure
Taking into account the fact that the motors
which provide the lift would be connected to the
centre of gravity of the vehicle, the rider is able to
lean on the sides without falling of his vehicle as long
as it keeps its position up to a 30 degree sideways
tilt.
weight shifts
The basic movements of and on such a kind
of hovering vehicle should be thought as moving
weight over its body accordingly, in order to keep in
balance the centre of gravity.
short radius turns
A short radius turn is a very fast snapping
motion. Going into the actual turn with a good
posture is very important for the quality of the turn
- knees bent, shoulders forward, hands together
in front are the key. Also, the ankles should be
slightly flexed forward. The upper body should be
in an upright position during the actual turn, with the
lower body pivot side to side during the turn.
long radius turns
This is more of a graceful and smoother
maneuver, the ticket to a splendid experience. It
would depend on the natural turning radius of the
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vehicle, discovered while resisting the temptation of
twisting the feet towards the new direction. All the
weight will force it into a curve, the vehicle starting
to bend and arch, while turning. It goes with no other
input from the driver, as the vehicle itself will follow
its designed natural radius.

Movement and acceleration vectors of the whole
body for the trials of highly skilled (A), intermediate (C) and
beginner (E). Stick pictures were drawn at every fourth
frame.

landing
As to execute this maneuver, one must use
its own body in order to absorb the force of landing.
Bend knees and hips are preferred instead of a
straight position. When one comes near to touching
down, it is important that one touches down the
ground with the rear part of the vehicle, as the
drag forces will be in action. It is most important
that during these moments the user concentrates
on keeping its weight on the centre of gravity of the
vehicle so that constant balance is acquired.
speed
As the driver balances, its motion would
be detected and the change in its center of mass,
would establish and then maintain a corresponding
speed, forward or backward.
altitute & human strength capabilities
If not a on super sunny day, or fully
charged by the means of whatever the technology
involved, the use of this new type of mobility should
be able to be prolonged and its hang time in the air
maximized, by shifting to a lower altitude, that will
require less engine power to hover and sustain the
weight of the vehicle up.
Generic skiing aspect showing typical movements.
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controllers and
coordination

Basic human motions.

3D Braitenberg vehicle, with roll, yaw and pitch motion axes.

Coordination
between
the
body
movements and vehicle`s coordination in space is
the sum of this chapter. Mechanical controllers
and interaction with the human counterpart keep
the vehicle in the air.
A rotorcraft can steer by rotating
around its roll and pitch axes. The yaw rate
is passively or actively controlled so that no
lateral acceleration occurs (coordinate turns).
The lift produced by the wings or the rotor is
assumed to exactly compensate for the gravity
and centripetal forces. Under these conditions, the
translation vector (flight direction) remains fixed
with respect to the aircraft body.
A 3D Braitenberg-like vehicle using optic
flow to control its flight and to steer away from
obstacles. The underlying vehicle is a translation
aircraft with the only possibility to roll and pitch in
order to alter its trajectory.
These main movements in the X,Y,Z axes
(pitch, yaw and roll) will correspond to the human
basic movements (flexion and supination).
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biomimicry
nature`s inspiration
Insects have evolved sophisticated ¯flight
control mechanisms, permitting a remarkable
range of maneuvers. Here, I present a qualitative
analysis of insect flight control from the
perspective of ¯flight mechanics.

the flight of
insects

Insect and bird flight analysis - diagrams and images.

Differences in the kinematic control
mechanisms used by the various insect orders are
related to differences in the arrangement of the
wings, the construction of the ¯flight motor and the
unsteady mechanisms of lift production that are used.
Although
the
control
kinematics
vary widely between orders, the number of
degrees of freedom that different insects can
control will always be limited by the number of
independent control inputs that they use. Control
of the moments about all three axes (as used
by most conventional aircraft) has only been
proven for larger ¯flies and dragon¯flies, but
is likely to be widespread in insects given the
number of independent control inputs available
to them. Unlike in conventional aircraft, however,
insects’ control inputs are likely to be highly nonorthogonal, and this will tend to complicate the
neural processing required to separate the
various motions.
Alternatively, if the mean ¯flight force
acts well above the centre of gravity, the insect
will gain stability much like that of a ship through a
`pendulum effect’.
To describe completely the motion of
the system we would need also the first-order
and second-order derivatives of the three
positional degrees of freedom, but for simplicity
we will only consider terms referring to position
and orientation. By Newton’s second law, the
application of a force or moment to a mechanical
system produces an acceleration or angular
acceleration of equivalent sense or direction that
can be used to control position or orientation.
A ¯flying insect, like this hummingbird
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Insect flight vector and motion analysis.
has six degrees of freedom. The insect is free to
move in translation along or rotate about three
orthogonal axes, centred upon the centre of
gravity (part-filled circle). Rotations about these
axes are termed pitch, roll and yaw.
For example, a car gives its driver control
of just two of its three degrees of freedom, making
it easier to keep on the road, but somewhat
harder to parallel park.
Three-axis control systems permit
independent modulation of pitch, roll and yaw and
thus enable a far wider range of manoeuvres.
Conventional aircraft use mechanically separate
control surfaces to separate control of the three
moments. In the simple system the tail elevators
are used to control pitch, the ailerons to control
roll, and the rudder to control yaw. Insects lack
separate control surfaces and must instead use
different rotations of the wings to separate the
moments.
Such a new kind of hovering vehicle would
have a third dimension in the degree of control
freedom, but it will not be as complete as the one
of a helicopter. In order for the hover to function,
it will have to be limited to a certain degree, of
control for the three axes. For example, it will not
be able to roll 360 degree on the longitudinal axis,
but instead it will be able to tilt the front and the
rear up to 30 degree up and down (60 degree of
freedom in total). The typical car has none.
On the lateral axis, it would have the same
60 degree of liberty before losing its stability, in
order to avoid sudden obstacles, as the landing
and the take off are vertical.
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vehicle
attributes
goals and wishes
The goal is to offer a new way of
transportation, which is effective, safe and sustainable
both through the perspective of the driver (intuitive,
natural, drive by wire controls) and of the vehicle (safe
for the environment, economical and efficient fuel
wise)
To be able to be used by everybody, being
targeted to and embraced by all the demanding
activity sectors (be it leisure, recreation, sports,
environmental protection…)

blending into
nature

Quick photoshop ideation of different envisions of jungle riding
experience.

This was a fun exercise of taking the
pure nature and the technology, and bringing it
together in different scales. The fun and the thrill
of riding a huge praying mantis in a jungle quest. It
is a single person vehicle, designed for the individual
experience of the natural environment.
Design opportunities - the use of motion
control concept derived from the human
movements used in sports such as skiing, which are
based on intuitive behaviour.
Design/concept
attributes
using
elemental
characteristics
derived
from
geometric patters recognized after studying
general anatomy of certain insects.
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The man-machine bound.

high tech look
Goals and wishes - ease of control
(intuitive drive by wire control), carrying capacity
(passengers capacity and array), blending into the
environment (ecological footprint), sustainability
(photovoltaic cells fueled and electric engine).
The altitude gauge would be set in the
nomenclature of the International System of Units
– meters and use divisions or increments of 10’s and
not 100.
Another design opportunity stands in how
the driver will be protected, what kind of safety
belt will keep him tight on the cockpit or which other
system will he use, if he will be tied with bungee
rope, or if he will have locked boots.

High tech aspect of future
mobility pilot and cockpit.
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the brand
Lotus
Why Lotus? because Lotus founder, Colin
Chapman, an experienced pilot himself, tried
to implement the brand`s identity into aviation
and quirky transportation, all characterized
by lightweightness. The choice has also a little
personal insight to it, as in my first motor show visit
ever, I was able to sit in a Lotus car, and see how
it`s inside of one.

five decades of
Lotus design
The Seven S1, from 1957, was the embodiment
of Lotus’s philosophy of performance through low
weight and simplicity. A road-legal racing car, you
could drive it to the track, then leisurely wind your way
home afterwards. The body was a stark, door-less
affair that the driver would lower himself into.
The Elite (or Type 14) made its debut at
the 1957 London Motor Show. Colin Chapman was
fascinated by “glass-reinforced plastic” — fibreglass,
building what would become the world’s first
workable fibreglass monocoque, which was lighter,
stiffer, and safer than any of its competition.
The mid engined GT Coupe, Europa, offered
an F1 experience for the road. At 610kg, it conformed
to Lotus’s “just add lightness” mantra. The car used a
steel backbone chassis, and a fibreglass monocoque,
which made it one of the best-handling cars on the
market.
Type 75 Elite, introduced in 1974, was a
two-door saloon with a hatchback body shell - a
niche sports car well ahead of its time. The Elite
was intended to be both more luxurious and more
expensive than any previous Lotus, and its styling
marked a new direction for the company while
retaining the fibreglass body and backbone chassis
of earlier Lotus models. The wedge-shaped lines
were the height of fashion, and the complex confection
of straight edges and smooth panels, gave the car
terrific aero results to go along with the modern
flair. The interior, made by Giugiaro was meant to
accommodate four adults and their luggage in style.
Revealed at the 2010 Paris Motor Show, the
next-generation Elise seems to have skipped a couple
of rungs on the evolutionary ladder. The styling is
much more aggressive, but the spirit of fun remains.

Seven S1, 1957.

Elite, 1957.

Britishness, individualism, freedom.

My personal goal remains the same:
to deliver what we have promised.

”

Dany Bahar
Lotus CEO

Europa, 1963.

Type 75 Elite, 1974.

Elise,2015.
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Lotus
philosophy
‘‘If you’re not winning, you’re not trying’’. It`s
one of Lotus founder Colin Chapman most famous
quotes, which perfectly encapsulates the spirit
and strength of the Lotus brand. It provides the
core ethos, as the company moves forward onto a
higher playing field.
But what is the Lotus world? Put simply,
it’s a stylish world, sexy, upbeat, unique, energetic,
and bursting at the seams with creativity and joie de
vivre. Once you’ve stepped inside their world, you’ll
never want to leave.
There were two big pushes that put Lotus
on the map: Formula One and the Bond Film.
Chapman led the F1 path with simple mantras:
“add lightness” and “don’t use two components if
one can do both jobs.” Bond producers chose Lotus
because it was futuristic and looked like it would
work underwater. It made the Esprit a premium
product, a status object.
The whole philosophy of Lotus is that you
can become one with the car.
What they’re trying to do is create a
complete world around the brand. Lotus is about
so much more than smart engineering, lightweight
design, and an intense driving experience. It’s a
lifestyle choice. That’s what they’re building.
Colin Chapman`s ambition was to push
things forward. Lotus is about innovation on the
one hand and tradition on the other hand. . In
order to move forward and innovate you have to
understand and learn from the past — the two
elements must go hand in hand.

Britishness, individualism, freedom.

”

If you`re not winning, you`re not trying.

Colin Chapman
Lotus founder

Colin Chapman with Esprit S2.

Esprit in “The spy who loved me”.

Chapman with Jeremy Clark at Monza in 1963.

Bond driving Elite underwater.
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Lotus
racing

Britishness, individualism, freedom.

There are two racing teams out there
painted green and gold, called Lotus. The first
one is the Classic Team Lotus and the other is the
Team Lotus. The first one descends from the
Chapman`s lineage passed to his son and maintains
and services the historic fleet.
There are 150 works Lotus F1 chassis
out there — in museums, barns, art galleries,
and Chapman`s son knows the locations of all of
them. They show a committment to grassroots
motorsport and talent development, and not just
from a driver`s perspective. The most notable
model of the F1 Classic team is Lotus 49 dressed in
livery green and golden colours.
The new F1 Team, Lotus Renault GP,
formed in 2009 by the asian magnate Tony
Fernandes, licensed the name Lotus from Proton,
and is the perfect combination of experience,
knowledge, and bravery, motivated innovators
who are giving everything they have to deliver to
meet all the expectations. The official colours of
this team are black and gold.
This is also how the company chairman
has been inspried to create a very special limited
edition, to celebrate its successful return to Le
Mans, supposed to be “a taste of Lotus” for the far
east markets.
In Frankfurt, though, the company`s
goal was simply to get across two messages:
performance and quality. The company`s
chairman is a big believer in the fact that actions
speak louder than words.: “Lotus. The time is now.
Don’t be left behind.”

The whole philosophy of Lotus is that you
can become one with the car.
Jim Clark.

”

Vitaly Petrov.

Legendary Jim Clark, with Lotus 49 in 1967.

Vitaly Petrov at Malaysian F1 Grand Prix, Kuala Lumpur 2011.
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Lotus
aviation
In 1981, Colin Chapman wanted to create
a small, high-performance airplane, to be sold
under the name of Lotus. He met with aeronautical
designer Burt Rutan and they developed together
an ultralight single-seat canard prototype.
The airplane, called Micro-light at Sealed
Composites, Rutan`s company was known at
Lotus as Elsie. Unfortunately, Chapman dies
December 1982, two weeks before his prototype
was ready to fly. With his death, the project ended
immediately.
But the project didn`t die entirely, jump
forward a few decades, and transpose a few
letters in Elsie, and you have the anagrammatic
Lotus Elise.

Britishness, individualism, freedom.

Chapman`s ambition was to push things forward.
Lotus is about innovation.

”

Lotus concept Ice vehicle, 2008,

All in all, the Lotus aircraft was a nice
dream that didn’t get its proper chance.
In 2008 Lotus have also developed a
Concept Ice Vehicle (CIV) — a cross between a
skidoo and a microlight — to aid research for
the Moon Regan Trans-Antarctic Expedition. The
biofuel powered, propeller-driven trike on skids
is 4.5 meters long and 4.5 meters wide with an
independent suspension all around. It also has an
ice penetrating radar to detect crevasses and
is light enough (360kg) for a man to pull it across
difficult terrain, which basically makes it an Elise
for explorers. It also appears to have a spiked
“foot” under the cockpit, perhaps for stopping on
icy terrain.
Lotus Micro-Light test flight in 1982.

A cross between a skidoo and a microlight.

Designed to aid research for the Trans-Antarctic Expedition.
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Result
the design process
In this chapter you will read all about the
creative process behind the final result.
The journey starts with a short documentation
comprising of insect sketches, and continues with some
initial design proposals.
See in the remaining pages how the vehicle is
build up from its core.

95

11

form
studies
design guidelines
Form plays a crucial role in the design of the
vehicle. The originaly stands into extracting important
lines from the anatomy of natural worlds around and
experts of flying and lightweightness of the insects.
Either taken as a whole, either looking and studing only
parts of them (joint movements, portraits), they have
played a crucial role into form.

Portrait of mantis
These studies revealed two important
aspects of insects: the join between hard shells
which protect a very soft, vulnerable interior.

mantis species
These studies revealed different form
language even inside the same species.
They were helpful to learns more
about joints and moving parts, flexibility and
reveal what make sense sense with regard to
lightweightness.

insect parts
This poster stood up my desk for
several months during the degree process.
Every time I had to design something
new, make some new parts work together
or move, I looked up at it and tried to find the
solution.
The solution rests always right before
your very eyes, you just have to be willing to see it.

Design proposal #1
Among the first design proposals of
before mid-review. This lightweight opened
vehicle was supposed to have only a roof and
a small area to sit on, along with controllers
for the hands and feet, which would be linked to
movements the person does. I have called them
“ARM KINETICS”.
Basically, it is a more complex,
wearable exoskeleton, with roof and saddle.
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Design proposal #2
The vehicle was supposed to be a single
seater, and it is linked by the means of an intricate
connection/articulation.
If you look closely, you can see the
people from the top view.
On the bottom, we can observe the
interior part, which is represented by the seat,
along with the seat safety straps and saddle,
which provide freedom of motion.
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Bee studies
As I looked back into the task, I
realised that I must look deeper into insects that
have the ability to fly over long distance, study a
bit of their anatomy and parts that compose it.
From the bee I took on the wings shape
and the wing-body connection.
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the vehicle
main design proposal
After the mid-review presentation,
feedback and comments from the tutors I
realised that I have to return to the brief, and
sketch the flying machine which would resemble
the dream of running and suddenly floating above
the ground.
So, I got to my desk and started sketching
again. See the development of the final result in the
next pages.

111

man-machine
Bound
This was the moment when I decided to
look more in the man-machine bound and seek
where the human ends and where the machine
starts.
The most important aspect was the
consideration of the gestures the person would
do in order to steer the vehicle: the feeling of
running in the air.
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Ejector
seat
The previous sketches lead me to the
core of the problem: human safety inside of this
machine, how would he be secured in.
The core of the design is this ejector
seat, which has soft padded interior, to warmly
welcome the human, but also provide safety
through the hard, protective outer shells.
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Ejector
seat
From the side view, we can observe the
big bump in the back, containing a life securing
element: the parachute, that would be expelled
in case of malfunction.
We can see as well the small saddle,
which provides extension freedom for the feet.
I also started considering how the person
would be related to the rotors.
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Vehicle
stance
After another feedback session, I have
been redirected into seeying the big picture again
and start thinking about the stance of the vehicle.
The main inspiration for that was the
sleek body of the dragon fly. In combination with
my ejector seat core, the final result started to
reveal itsef.
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Key sketch
After a few more tryouts, resulted
a key sketch. It has the stance of a dragonfly,
it holds and protects even more the driver,
providing also sideways protection, under the
enveloping shape of the arm kinetics, which are a
key element into steering the vehicle.
It is presented into the neutral sitting
position, as it needs a starting point and platform
to sit on.
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Vehicle body
The sketch took shape into the 3d
worlds via Maya software, poligon modelling,
the same programme the ejector seat in the
core was built in.
To emphasize more lighweightness,
the body received a split into the main elements,
and only the top surface, which is coated in
photovoltaic paint received a glossy surface,
the bottom remaining grey and unreflective, to
resemble with the ground as well.
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top
views
At this point I had realised how inportant

is to emphasize the lines of the vehicle from the
top view as well. I wanted to exphasize how
the body of the vehicle and the side panels and
arm kinetics protect the fragile interior, which
beholds the human.
The lines are being taken from the
poster, which has been an inspiration the whole
process.
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vehicle top
The keysketch took life in Maya again.
The split in the sides reveals the gap
which provides air intake and allows the
batteries to “breathe” and recharge “on the fly”.
The arm kinetics stand in front of the
vehicle giving a certain safe distance, and the
seat, located at the core, provides a safe
position for the human to ge strapped in.
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Rotors
At this moment of feedback session, the

vehicle became more real, and it needed rotors
in proper size to lift the weight of the human and
the vehicle itself.
They have been drawn at first from the
inspiration, incorporated into the shape of wings
from insects sketches kept on top of my desk.
The
technology
embedded
resemebles the lift rotor from the Lockheed
Martin f35 jet.
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overall height 1900 mm

Package
In these x-ray vision redenings you can
observe all the elements that compose the
vehicle and the realtionship between them:
the seat at the core, rotors to body proprotion
and the dimention of the vehicle.

body width 900 mm
wing spread 2200 mm
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From the side view we can observe the
battery, located along the split channel running
around the whole body of the vehicle. The
ejector seat and the rotor embodiment.

overall height 1900 mm

seat height 510 mm

Package

body lenght 3100 mm
overall lenght 3700 mm
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rotor diameter
700 mm

body width 900 mm

wingspread 2200 mm

Package
We can see here the warning lights can
be clearly seen here, located sideways on the
rotors housings.
We can also see the terminal tail
exhaust system, and again, accompanying is the
breath-in breath-out channel for the batteries,
running along the whole vehicle body.

overall lenght 3700 mm
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ejector seat
As we recap a bit on the subject, we
can see the beautiful golden colors originating
from the 70’s Lotus Esprit, used here in the seat
elements in subtle accents.
Continue further on, to see how the
vehicle is being built.

137

Main body
As parts appear in the picture you
can see the main lightweight body of the
vehicle which contains all the techical parts:
the Li-air batteries, which have the space
to breath, the gyroscope stabilizer which
detects the balance of the vehicle and helps
stabilize the posture while in the air.
For that extra bit of energy, the
vehicle is coated with photovoltaic Lotus
Golden paint, which charges directly from the
Sun and redirects the energy to the engine.

139

arm kinetics
As we move further on, the
protective side panels, coated with the same
photovoltaic paint and the arm kinetics join the
picture.
We can observe the split line between
the arm kinetics, which provide motion
freedom to the arms, which play a crucial
role into steering this vehicle.
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Big picture
The landing gear system and wings
are attached to the body and provide the big
picture of the vehicle with all the elements
reunited.
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take-off
In order to take off, the person starts
on the ground and begins to run a few steps and
gain altitute.
Lotus Firefly is a light vehicle which
has at its core extreme leisure activities
and essays to place itself somewhere
in the middle way between the high tech
development and the roughness of nature.
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Controllers
Further, the vehicle is controlled
with the intuitive motions of the human body
through arm kinetics and exoskeleton parts.
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Running in the air
The running sequence resembles
that the dream inspiration is still alive in the
project.
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Training
In order to gain altitude, the user of
this vehicle has to move its feets along with
the exoskeleton parts, which hold them.
Most probably, at first, users would
need to run in a controlled loop in order to
get more accustomed to the natural way of
controlling it.
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Suit
The adventure seeker is outfitted
with a special suit which connects him/
her to the ejector seat, equipped with
emergency parachute and oxygen mask,
capable of securing a safe landing in
hazardous situations.
Look at the drawings in the appendix
area to find out more about all the elements
it contains and how it fits and connects to the
vehicle.
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Conclusions
final thoughts
After all is done, comes some time for
reflections.
Read what I have been struggling
with along the way, what I have learned and
developed.

155

reflections
As I sit and look back at the past month
I can only tell that I did not only developed as a
designer, but I also discovered and revealed
myself as a person, and that happening amongst
all the people around me. I have learned to know
myself better, even in cutting edge situations.
One puzzle piece reveals itself at a time,
which nobody can put in the right place for you,
but yourself. You find out that life is like collecting
puzzle pieces. They are everywhere around us,
they reside in each person we interact with. And
when you gather all the pieces of the puzzle, and
you make it altogether, that makes the difference.
It is all about those people that sit next to
you and encourage not giving up to your dream,
and keep following it, even if the road is not paved
with easiness.
Nobody can make it for you, but yourself,
and it’s you that have to find the right persons that
are willing to walk that road with you, who are
willing to sacrifice, because they known that when
it comes down to it, you would do the same for
them.
I have developed and almost branded my
own way of designing, which still needs perfection
with time. I think that the most important lesson I
have learned and developed was within me and
my working process is to distinguish more between
the heart and brain.
		
What I still have to learn is to take early

decisions, and go with them, as they provide the
right path to develop and deliver the project
on time, although it is very hard to distinguish
between your feelings for a certain sketch and
the right thing to do. And of course, that a task
can be made in a thousand ways, but the quickest
way to do it, is your way, as you know your
methods.
I think it was really important to me
as well to develop a working process, not
so linear, but also to share empathy with the
people involved into this project, as they are like
coaches, which sometimes encourage you, and
sometimes, when you most deserve it, they pull
you by the ears, so that you wake up to reality,
and do the job.
I think that the development of a project
is involving a lot of ups and downs, tears and joy,
as life means breathing in and breathing out or
just like the heartbeats, which exist only because
they beat up and beat down.
I am happy that I have pushed myself,
and have been pushed, because this means
development, this means evolution.

Alexandra C.
June 2013
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Appendices
more stories
behind the project
Find here additional material designed
around the project: the character, the suit which
connects to the vehicle, parts of the interior
architecture and the stroyboard.
The final result is presented as a short
animation - a trailer which advertises how Lotus
would propose the vehicle, Firefly, to the public.
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timeplan
completing the task

brief, concept & report layout

advanced ideation
basic ideation

concept discussion

W. 12

CAID

package solving issued, storyboard nailed down
advanced development of the chosen direction

proposal of 3 design directions

W. 13

W. 14

W. 15

W. 16

W. 17

W. 18

W. 19

W. 20

W. 22

exhibition prep.
posters

exam preparation

report, print material, sketchbook binding
animation (rendering, post processing in AE, assembly)

W. 21

May 30 - Talks

W. 11

May 13 - examination

W. 10

May 3 - deliver report

W. 9

May

April
April 29 - tutoring w.Ingrid

W. 8

April 28 - tutoring w. Ingrid

W. 7

March 14 - midreview& tutoring

W. 6

February 25 - tutoring w.Ingrid

W. 5

February 8 - tutoring w.Ingrid

W. 4

January 22 - tutoring w.Ingrid
January 23- project kick-off (assignment 5)

January 18- goals and wishes for the project (assignment 4)

W. 3

January 14- peer review (pre-delivery assignment 4)

W. 2

March
April 12 - 5 weeks before review

February

January
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scenario
who,whereand
what
In this chapter I try to ansewer some
of the very basic questions: who, where, why and
what. These explanations will capture the viewer`s
interest and subtly absorb him/her into the story.
You would see behind the scenes work of
the designed parts which create the world around
the vehicle: the character, the suit and some
early storyboard, which reveals the design of the
interior building base of Lotus.
What is going to happen next, I leave to
your reading imagination.

Name:
Jeremy Curl
Age: 35
lOtus member
since:
october 2010
Location:
Sydney,
Australia

Heat mask
adjusted to
Jeremy`s
physiognomy
UV protection
category 4
Oxigen kit
integrated
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seat doc 1

safety belt
oxigen mask
suit
incorporated
oxigen tank
movement
sensors (S.I.M.S.)

Seat Doc 2
S.i.m.s.

S.I.M.S.

light boots
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Animation
This is the trailer Lotus would
supposedly develop to advertise the vehicle.
The training starts on a virtual gaming
platform provided to a handful of people.
The final upgrade to the 3rd level
endows the player with an innate capacity to fly
it in real life at a Lotus terminal.
Dare to meet the challenge in the
real life!
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