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‘transform’ - “fo change the appearance or character of something or someone’,

‘transformability’ is the ability to undergo said transformation.



Motivation

* Motorcycles - symbol of speed, freedom, rebellion, personal expression

* Evolution of different types of motorcycles over the years - based on riding
style

* Riders adapt to the ride
* Customizability and personalization - key components for products

*Why cant the ride adapt to the rider?

*Why cant the same ride change according to riding conditions and
requirements?

*Ride modes - not just change in power settings, but translated
physically - new experience
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- Evolution of types, Ride ergonomics. Trend study - styling & tech.



1885 - Daimler
Reitwagen

* First motorcycle - first with
IC engine

» Wooden frame, wooden
wheels with iron ring, belt

1968 - Yamaha DT 1

* First dual-sport
motorcycle

* Higher ground clearance,
long travel suspension,
bash plate under the
engine, lig

1976 - BMW R100 RS

* First sports tourer motorcycle
 Sporty riding posture, fairing,
high windshield

1983 - Honda VF750 F

* First faired sport bike -
available for the masses
» Based on the legendary CB750

a

1950s - Café racers

* Custom made by
enthusiasts in UK
* Racing from café to café

* Built for speed

l

1971 - Harley FX Superglide

* First cruiser

* Developed for long rides
comfortably

* Laid back seating, high handles

. :
1980 - Honda GL 1100 1980 - BMW R80GS

* ‘Goldwing’ - full dress * First adventure tourer
tourer + Shaft driven

* Revolutionized touring

» Larger tank, laid back
seating, increased storage
space




6 major segments

Standard Cruiser Sport Dual sport Touring

Urban commuter, Super sport, Café

Power cruiser, Scramblers, Enduro, Sport tourers, Full
Street naked, Retro racers, Naked
. Bobber, etc Adventure, etc dressed tourers, etc
classic, etc sport, etc
Relaxed Racing Off-road

Standard Café racer Adventure

Dirt

Trail, Supermoto,
Motocross,
Grasstracker, etc



Ride Ergonomics

Standard Café racer Adventure

BMW F-750GS

Triumph Street twin Triumph Thruxton Triumph Tiger 800XCX



New volumes

Unconventional silhouettes

Redefining the look of a
motorcycle

Johammer J1(2014) Honda NM4 Vultus BMW Motorrad Vision Next 100 Yamaha Motoroid (2017)

Retro-futuristic styling

L \ » 4 Centred around a strong central
Y - . ‘ volume

-;‘v P

Renald Grand Toure

Conventional volumes, but with new
features and novel styling

Stronger and sharper lines
demarcating surfaces

Husqvarna V|tpiien 7b‘Aero B

Highly unconventional silhouette an
styling

Raw analogous feel to the design

Unconventional packaging

Confederate P51 (2015) AP- Works Lightrider (2018) Curtiss Zeus (2018)



Technological trends

Advanced manufacturing processes
New materials

Alternative energy sources

Ride assist

Self balancing

Al integration

Advanced safety features

Ride mode selection

Alternate steering methods
Intelligent riding gear

Autonomy



Transformability

* Ability to undergo changes to
accommodate for functional or
aesthetic purposes

* Alteration in geometry

* Majority of concepts use moving
components to bring about

changes in form and function



Furniture

* Hidden components shift
around to alter function of the
product

* Existing components undergo
change in orientation to alter

function of the product

Clei Doc Sofa-bunk bed
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Boulon Blanc table



Products

* Alterable surfaces to change
aesthetics of the product

* Function of product can also be
altered by change in geometry

of the surface

Limbo smartphone

D’Light Kinetic Lighting



Architecture

« Shifting walls/rooms change the
facade of the structure and
interior spatial experience too : » - .

Sharifi-ha House by Next Office

* Intelligent shading - reduces

dependency on artificial lighting -

power savings

Al Bahr Towers by Aedas Architects



Architecture

* Structures open out to change
the entire look of a building
* Transformation mainly used in

shading devices - time, weather

dependent

Quadracci Pavillion by Santiago Calatrava

Shading umbrellas at the Medina Haram Piazza
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Transformability

Collapsible or movable mechanisms

Mechanical folding systems
Origami inspiration
Nanotech - self assembly, foldable robots

Surfaces itself shift around to
undergo transformation

Shape memory polymers
4D materials
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- 2035: Context, Product. User, Transportation, Story



2035

* Nations aiming to completely switch to electric automobiles
by 2030 - 2035 E-vehicles will become very common

* Technology advances exponentially - feasibility of
introducing transformable product - Al, active surfaces,
advanced manufacturing processes and materials



2035: The context

» 8.8 hillion people (United Nations, Population of the world)



http://www.un.org/en/development/desa/news/population/2015-report.html
https://www.livepopulation.com/population-projections/world-2035.html
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2035: The context

» 8.8 hillion people (United Nations, Population of the world)
* 60% of global population in urban setting (united Nations)
* Evolution of megacities (World Economical Forum)

* High dependence on clean energy (wood Mackenzie)

* Biomimicry and nature inspire majority of products (Guile Hutchins)
* Rise in use of public transport for commute - public transport becomes faster and cheaper

* All systems interconnected
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2035: Products

* High level of customizability and personalization in products - pre production and post production
customization (Kabasakal Inang, Mckinsey)

* |OT enabled and always connected, smart products

» Advanced Al enabled products become available - products with ability to converse with the user
* Products become extension of user and his personality

* Open source files available for user to customize and print own products

* Advanced materials - self healing, 4D printed, intelligent

* Biometric security, smart keys, etc ensures product security



From_mass_customization_to_product_personalization.pdf
https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/disruptive-trends-that-will-transform-the-auto-industry

Friends with
benefits
Domestic union
Living together
Its complicated
In a relationship
Single

Forever alone

Marriage

2035: The user

* Rise in unmarried population (ournal of future
studies, CQResearcher)

* Implants become common - health, diet
monitoring, enhancement implants , etc
(Schulz, Benjamin)

* |OT enabled smart clothing becomes
common

* Highly stressed generation (wHo)

* Advanced prosthetics and enhancements

* Tailor-made products available - wants
everything personalized

* Life eased by autonomous systems

* Engulfed in an AR-VR-MR environment (peter H
Diamandis)

* High dependency on virtual personal assistants
(Tal, David)

* Better brain - computer connection : thought
activated commands

What can | help you with?



https://jfsdigital.org/2017/09/22/the-future-of-marriage/
https://library.cqpress.com/cqresearcher/document.php?id=cqresrre2017120100
https://future-trends.cleantechnica.com/2018/05/14/enhanced-humans-five-years-wearable-tech-implant-technology-will-new-normal/
Mental Health - WHO.pdf
https://singularityhub.com/2018/12/28/how-ar-and-vr-will-shape-the-future-of-work-and-play/
https://www.quantumrun.com/prediction/rise-big-data-powered-virtual-assistants-future-internet-p3

2
wheelers

Future
Transportation

Concepts 3
wheelers




4
wheelers

Future
Transportation

Concepts Aerial
approach




Public
transport
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Jacob |25 yearsold

Consulting job
Sedated by a sterilized lifestyle
Surrounded by AR/VR

Wants to break out and explore
Wants to make a statement
Enthusiastic about riding
Like to go on adventures
Unmarried
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Owns hi-speed motorcycle and uses it for intercity
rides, road trips - as part of profession and leisure
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Urban commute involves very regular start-stop situations. On his
motorcycle, he finds this highly uncomfortable while commuting

| SPORT —

ABS 1

TOURING [——

FRONT DEFAULT

URBAN

REAR DEFAULT

ENDUHO PRE-LOAD 12

Although there are ride modes, it only alters the
power output and suspension settings



A W V’?‘ «

Hey Jacob, it's time to head out A
for work. Also, we've run out of 2
cereals, I've ordered them. = EVQA
o R | (\ "' ‘

8 Thankyou Eve, let me ?W//
S8 just check the shuttle / .
and share car timings. JBl, Y ;
& g . ’:‘%" 3 . QETA 15 mins 1 *,
/ - Qm 5mins ) "“

N ,//E /

j Hello Jacob. I'm Vahini, I'm
your ride to the office today






The intervention



>

Hey Jacob. It's me, Eve.
Lets get to you workplace. It looks like really good day for a
ride. If we take the Wayne avenue, we'll get there quicker e 74 AN

B - Y \
-- r Hey Eve. 3 e \ / /
Sounds gciodto me. Let's ride 3 \
e — — ] -
Also, its the weekend. Why don't we 7 X
plan a trip after office? '

‘ 7 -

Ride starts up inresponse to the user. Relaxed seating posture reducesride
For the urban mode, it has a visually softer surface - fatigue. Allows for more movement and
calm and relaxed experience given to the user shifting while on the seat
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currently on fastes!
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Alresponds to voice command and changes the ride mode.
The ergonomics change based on preset values according to
specific anthropometric dimensions of the rider

Along with the posture change, the overall ride becomes
more aggressive and road hungry in the race mode. Surfaces
shift around to give an aggressive and edgier feeling.
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Not only does the mode change affect the ride visually,

but the overall ride experience changes. The race mode is
more powerful and grippier than the urban mode

-~ - ~

Inthe adventure mode, the ride height changes and the ride
transforms into a bulkier machine which can eat up trails
and tracks all the while giving pure joy to the rider




Adapts to the rider - ergonomics and ride style
Switches seamlessly between modes - change ride ergonomics

New ride experience for each mode - visually, physically

Physical manifestation of ride modes
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De5|gn Brief

Conceptualize and design a transformable electric motorcycle for a youngster for the year 2035.
* Should be able to alter its geometry to offer multiple ride modes and experiences:
- Variable wheelbase and ride height
- Shifting ride posture with alteration in position and geometry of seat
- Variable handlebar height, width and reach
- Dynamic changes in geometry of bike to give the visual and physical experience of the transformation or mode
change - shift in tank geometry, change in style and look of info-graphic screen.

« The motorcycle will have single seating and is targeted at young professionals working in creative and consultancy fields,
living in @ metropolitan area in 2035. They enjoy riding a motorcycle for daily commute, take long distance trips as part of
work and leisure, and like to go exploring and trail riding whenever they can.

* Exterior design of the motorcycle should reflect the personality and lifestyle of the rider - Edgy and dynamic



Ride Ergonomics

Urban Café racer Adventure

BMW F-750GS

Triumph Street twin Triumph Thruxton Triumph Tiger 800XCX



Ride Ergonomics

1. Triumph Boneville - Urban
2. Triumph Thruxton - Cafe racer
3.Triumph Tiger XCX - Adventure

150/70-17 (53.7cm) 100/90-18 (51.7cm)
130/80-17 (53.6cm) 100/90-18 (51.7cm)
150/70-17 (53.7cm) 90/90-21(61.4cm)
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- Mood board. Ideations.
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Concept 1

* Inspiration from biomimicry




Concept 1




ACTIVE SKIN

Surfac_g_s*fatld to give a ve
natural transformation fr

one mode to the next




Concept 2

» Bare bone & naked concept
» Celebrating transformability




Concept 2
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Concept 3

+ Transformation using a main central pivot
* The pivot used as an interface between the upper and lower volumes

TN







Concept 4

+ Combination of central pivot and active sprfaces
* Major transformation handled by pivot, local transformations by surfaces




Concept 4

CENTRAL PIVOT +
ACTIVE SKIN

Minimal local
transformation

Central pivot handles the
major transformations




Concept Evaluation

» An evaluation was conducted with 10 participants and a concept was
selected to be developed further

On a scale of 1-5, rate how much do you feel and anticipate that it looks like
this design would transform

On a scale of 1-5, how futuristic do you think this design is 1.7 2.2 2.0 2.2
On a scale of 1-5, how much would you like to ride/enjoy riding this? 0.9 2.1 2.2 2.6
On a scale of 1-5, how satisfied are you with the transformation? 1.4 1.9 2.4 3.0




Design development




Design development







Urban

Relaxed seating with
upright body posture

Handles at mid level to
keep arms relaxed and
back straight

Foofpeg slightly\ij//
front of H-point

Race Off-road

Upright posture with

Lean forward seating -
: higher handle height

more aggressive

Higher handle also
helps rider manage
ride while he rides

Handles lower
and keeps arms
tighter to body to

give better standing up in
control while rough terrain
turning

Footpeg positioned so-that
rider can stand up effortlessly

Footpeg pushes
behind of H-point



Urban Race Off-road

Upper fin is folded Fins deploy Fin raises up to give feeling of
increased volume




Urban Race Off-road

Lower fin is folded Fins deployed - Fins double up as mudguard
aggression




Urban Race Off-road

Softer and compact tank volume Volume sharper and Tank along with raised fins
edgier give a feeling of increased

vialismana

Seating in relaxed posture Seat folds up shifting the rider to Seat lowers with tank rising up
a lean forward posture



Final concept

Urban




Final concept

Race




Final concept

Off-road




Customizability




Screen experience - Urban

Lighter theme Wlth 7 / 14/6/35

= ===
. 08:25 14hrs | 500km  90%
subtle graphics =




Screen experience - Race

Dark theme, sporty graphics

y [ .. T00imn \ |
y ~
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Screen experience - Offroad

Dark theme retained,
but colour scheme
changes

15/6/35 %
11:95am  8hrs1150km  90%

28°C race

w6 80kmsh




Layout

Storage
. Removable Dual Carbon
Fixed Dual Carbon —— battery pack
battery pack - N~ 240Ah, 24V

400Ah, 24V

Graphene + carbon
fibre composite frame

Hub motor Hub motor

1013

Centre pivot system Inverter + Transfer
controller

794 659 756
1415
1976

Hub motor Hub motor
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Urban

Handle bar height for
relaxed hand position

N\

A

- -

[

Transformability
celebrated by glowing
central pivot



Race

Low handles and
aggressive posture

Fins straightened out

Swingarm extends to
increase stability at
hi-speeds




Adventure

Windscreen pops up

Ride height increases
Tyre sections pop up
changing tread pattern

Lower fin acts as an
extra gaurd




Ride ergonomics

Urban Race Off-road




Transformation

I/ Urban to race » Urban to off-road

Off-road to race




Transformation

Urban Race Off-road




Transformation

Urban Race Off-road




Transformation

Urban Race Off-road




Transformation

Urban Race Off-road




Details

Tyre tread for urban Tyre tread for
and race modes off-road mode

™




Final design

Details

Graphene + Carbon fibre composite’
frame - lightweight, high structura

strength /




Details

Perforations
for airintake
to battery

chamber _
Perforations

for exhaust
from battery
chamber
closed

Perforations
for exhaust
from battery
chamber
opened




Details

Charging
— portclosed

Panel opens
up for access
to removable
battery packs

Charging
~ /— portopen




Customizability







Final design




Off-road
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