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Pointers from Urban Iransportation Report

The Use of desirable modes of transport like walk, bicycle
and public transport is declining whereas use of undesirable
mode like car and two wheelers is on the rise

Share of public transport should be aimed at 60% of trip
including walking and cycling and 40% of motorized trip
Cities around world have set modal target for balanced and
sustainable transport as 30% non motorized and 30% public
fransport



Pointers from Urban Iransportation Report

Urban Transport contribute to poverty reduction and
contribute to economy growth. Cities contribute most to the
gross domestic product which is about 60 % and will grow
to about 70 % in 2030

Average travel distance for metropolitan cities is over 8 km ,
Mumbai is over 12 Km

Average journey speed on major corridors in future will
reduce from 26-17 Kmph to 8-6 Kmph.

Daily Trips are anticipated to be doubled in 2030



Pointers from Urban Iransportation Report

Policy of Avoid, Shift and Improve for 2030

« Technology is changing our transportation needs

« Transportation is second largest household expenditure in
America

« Commutation is considered stressful have a negative impact on
environment

« Vehicle sharing has enabled people to adopt car-free or car light
lifestyle



Pointers from Urban Iransportation Report

Policy of Avoid, Shift and Improve for 2030

« Increase the use of public transport and non motorized
transport

« Share of public transport should be aimed at 60% of one way
trip including walking and cycling and 40% of motorized trip

« This is to reduce traffic congestion, parking problems and
pacifying fuel problems



Pointers from Urban Iransportation Report

Policy of Avoid, Shift and Improve for 2030

« Use of clean efficient technology for public and private transport

« Use of alternative clean fuel like electric, hybrid vehicle,
LPG,CNG etc

« Development of dedicated one way bicycle lanes and footpaths

« Connectivity of bicycle lanes and footpath with public transport
for seamless commutation



Pointers from Case Studies

« Each car share vehicle removes 9-13 private vehicle from road

« San Francisco City CarShare reports that members increased
use of waking and c¢ycling by 49% after joining

« University of California studied that 18 months after joining car
sharing system 30 % sold one or more cars ; 67 % avoided
purchase of new car and there was 47 % drop in overall
automobile travel. Total reduction in miles driven is estimated at
1.1 billion miles till early 2013

« Car share members reportedly increased use of public
transportation by 11%
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Vehicle sharing systems worldwide
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Vehicle sharing systems worldwide
e

mohi Do

Simply moving

scoot

Roboscooter



Brain mapping
-

List of parameters of major and sub parameters relating to public sharing system

Awailability of Docking Slot

Operational and maintenance cost

Mo of Transit station . Paymentiticket optimization —‘
; _ _ Initial investment cost
Distance between transit station Transit station N h
Strategic distribution of Transit station % : Group travel
: ; Ny - Social Parameter —l
Mo of vehicles and distribution of vehicles in station N | Single person
: T : T ; weather proof
Ease of vehicle registration, check-in /check-out and ticketing transaction - % e o
e O n % Luggage space
: %‘M%ﬁem — — Ease of vehicle usage —
Vandal and theft proof — o N ' Vehicle Size and weight
. // ease of maneuverability
Health benefits / i
/ , Parking
Vehicel 3 2 Traffic Due to vehicle Usage
Environment Friendly :
Sustainable system F 3 Travel time without traffic

System infrastructure compatibility —
Travel time in city with traffic

Separate lanes,crosses junction

Integration with Public transit system




Brain mapping
-

List of parameters pertaining to vehicle used in sharing system

Availability of empty and available docking slots

Vehicle registration

icles i it stati Transit station
No of vehicles in Transit station \ Vehicle Check-In Check-Out
N
- . . . '\'
Arrangement of vehicle in Transit station | \\“ User Experience for vehicle transaction - Payment Transaction
\\ /./
\
o A \ _ Cell Dock for user Interaction
\ P
T Vandal and theft proof / o B |
User of RFID, GPS tracking system e BULAM A

vehicle for single person

Human powered i ——— Social Parameter

| Health benefits —— j _
X X - 2 | Group Travel vehicle
Hybrid (human+motorised) o ;
4 ,/"/ \
/- / \.

' ' weather proof

Advertisement on body of vehicle / \ =
’> Visual marketing - / D i
Advertisement on distribution vehicle and transit station / 1199496 Space
'/ .
// ' Ease of vehicle usage -| Easy docking
Ease of maintenance by service provider / -
'—[ ‘Maintenance and Operation }" Easy maneuverability
Vehicle for distribution to transit station .
safety




-

Ideal sharing vehicle will be the one which has an advantage
of collapsibility in size and shape thus occupying less usable
space or footprint when parked, docked or even while driving
on road.

Sharing Vehicle should be easy to use (preferably motorized)
and comfortable for long duration travel.

For younger age group, most of the aspire to have car in the
next 5 years and are currently riding scooter.

Less initial investment, operational and maintenance cost
reduces the hire cost thus can promote use of vehicle.




-

« Sharing vehicle should not aggravate existing traffic and
parking woes and should complement existing transport for
seamless travel. Copenhagen city bikes have separate lanes
and reserved train comparitment to carry bicycle.

« System should be user friendly and unregulated for seamless
and hassle free transaction, this will not only benefit primary
user but decrease operational and maintenance cost for
secondary user.




_ Salient features of Sharing system
-

Hire cost should be kept competitive so that cost should not
exceed that of bus and auto and other existing transport.

User should be able 1o locate transit station via GPS and
google maps through apps.

Transit station should be in the proximity of walking distance.
Preferably 0.5 - 1 Km range in dense population zone.

Transit station should have equal number of empty docks to
check out and available docks for vehicle hire.

Vehicles should be arranged in the transit station so that it
easily integrate with roads and lanes.




_ Salient features of Sharing system
-

Vehicle registration, check in and check out and payment and
ticketing should be preferably unregulated and unmonitored

Information kiosk at the transit station should display all
necessary information like nearest transit station, time to reach
the station, status of available vehicle, user balance, vehicle
charge, major routes, safety instructions etc.

Sharing should be driven on separate lanes.

Vehicle should have a notification which informs the service
provider for schedule maintenance of the vehicle.

Sharing system around the world have employed distribution
strategy via distribution vehicle which circulates sharing
vehicles from dense to scare transit station.




_ Salient features of Sharing system
-

An ideal sharing system should address the need to mitigate
the theft and vandalism. Design should be distinct and
recognizable, it should have parts specifically designed which
cannot be assembled into other vehicles.

Colour coding the vehicle parts helps reducing theft Moreover
use of existing technologies like RFID,GPS technology, real time
mapping and ITS can track the vehicle and mitigate theft and
vandalism.




Product Space

Personal




Defining the user

For public sharing vehicle system, the primary user is commuter using the vehicle and
secondary is the service provider. The primary user is an urban technology oriented
person of age 18 and above. He values time and environment he lives in. He is in control
of his life, prefers to do multi-tasking and open to try new and radical things. User
commutes daily to office/workplace/campus as a part of his daily chores, he wants his
life flexible without baggage of worries to carry around.
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Daily commuting for work with point to point travel

Present Scenario

Paul stays near Hiranandani hospital. Daily he commutes around 14 km
round trip to work and home. He uses his bike to go to office and it
takes him half hour in dense traffic. Paul has to pay and park his vehicle
in parking space which is 5 min distance by walk from his office. In the
night, tired Paul has to drive through the traffic to reach home further
adding exertion.




Product Space
Scenaria

Defining the
user

Product Study

Design Brief

Scenario
I

Daily commuting for work with point to point travel

Proposed Scenario

Transit station
Powai

Transit station
Vikhroli

Home 0—o0

Vehicle (;hetk In

o—o Office

Vehicle tlfhack Qut



Product Study

The Segway PT The Honda U3-X

Yike Bike

=

Bombardier Embrio



Product Study

Urban-E

Toyota Winglet




Product Study
-

Wheel
dimension{Road
Vehicle Range Top Speed Charging time Posture Suspension worthiness) Weight Total

ition  Primay Us

Wheel dimension

Outdoor

Ideal Value | 14kms | ~20 Km/hr 2-3 hrs Sitting preferred = 16" 20-25 kgs .
Points 9 9 9 9 10 7 7 T
< QOutdoor
"~ Yike Bike B B B B 1 5 B ma-
Segway i2 9 5 1 1 5 9 1 254 wo w
 Urb-E 9 5 5 9 1 1 9 2™ e
GM Puma 1 1 5 9 9 9 1 292
Scuddy 9 5 9 1 1 5 1 758




Product Study

Yike Bike Dimensions

Total vehicle length - 1011 mm
Wheel base 740 mm

Height of the vehicle 888 mm
Width - 700 mm

Yike Bike Front wheel
dimension 20"

Yike Bike FRP fusion version
weighs 65% more than that of
Carbon fiber version

Cost- 35958/ 212,716 Rs.



Product Study

Hubless wheel Lithium ion battery pack used in
Yike bike.

Dimension 180X150X100 mm.




Product Study
T

Motor + Brakes + Suspension + Steering

Moteur électrique de suspension
Electrical suspension motor

Disque de frein
Brake disk

Moteur électrique de traction
Puissance permanente 30 kW
Electrical drive motor
Continuous power : 30kW

The Active Wheel
Somertie Jpersion— design provides

direct power delivery
suspension active Intégree  OT @PPIoximately 55
In-wheel active suspension kW (40 hp)

Etrier de frein
Brake caliper



Product Study

Inductive Charging




.

Magnetorheological Dampeners

Magnetorheological shock absorber is a damper filled with magnetorheological
fluid which is controlled by a magnetic field to absorb shocks. Used in F1,
Prosthetic limbs and aerospace applications.

MR Suspension dampeners are light weight.
A 0.2 m extension length,0.15 m compression
length dampener weighs 0.8 Kgs and has
capacity of 4448 N i.e 500 Kgs.




Loop Wheel

Loop wheel are currently available for
20" wheels.

Unlike suspension forks, loop wheels
provide tangential suspension: that is,
the suspension works in every
direction.

With manufacturer claiming to launch
loop wheel for bigger and smaller size
as well



Product Study
T

Yike bike

Tire width : 0.1 m

Wheel width ataxel : 0.2 m
Michelin Yike bike Tire Diameter : 0.48 m

. BATTERY
195/60-R17

Michelin Active wheel

- iy Tire width : 0.196 m

@ MoTor Wheel diameter : 0.665m

Wheel rim diameter : 0.43m

Weight : 24 kg

Weight without motor and suspension : 6.5 Kgs
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User research was conducted for 37 user who travel daily to
office and do not use modal split.

Out of the total 37 user, 24 were male and 13 were female. They
either use bike or scooter to commute.



e

« FPollowing were the questions asked-
- Which vehicle you use?
— What vehicle you aspire to buy 5 years from now?
- How much distance you travel? How much time you travel?
- Do you travel alone or have pillion rider?
- What do you carry to office?

. Cell phone/Tab

. Cell phone for navigation
. Laptop bag

. Tiffin

. Helmet

- Do you prefer close luggage or open luggage space?
- Do you use cell phone for navigation?
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Do you need separate luggage space for laptop?
Do you want cell phone charging/ laptop charging port?
Where you keep your helmet? Would you be comfortable in sharing helmets?

If no would you be comfortable in wearing personal head sock and share
helmet?

Would you prefer to pedal when no fuel?
Would you prefer a rooftop?

Given a choice between car, scooter and bicycle what you will choose in public
sharing system and why?

Which of the given vehicle you would choose for office commuting? And why?
What's your preference of vehicle looks from the following?

Speedy & Sporty

Sober & Elegant

Robust & Safe

Adgile & Aggressive




User Research

Which of the given vehicle you would choose for office commuting? And why?

Option 1 Option 2 Option 3 Option 4



User Research
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No of respondents=37 Age Group



User Research

25
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Scooter

use

Do you travel Alone
Which vehicle respondent

Yes No
m Seriesl 29 8

|  Series1 21 16

Do you travel Alone Which vehicle respondent



User Research
I

40
35 —
30 —
25 —
Q
)
% 20 —
3
15 —
10 ——
Nl l B
0 Il ph
cell phone
CeIIﬂ:gne/ for Laptop bag Tiffin Helmet Others
navigation
m Series1 37 8 25 22 20 5
Luggage Dimensions in mm

Laptop/backpack — 500x350x150: 11 of them prefer keeping
the bag over the shoulder

Tiffin bag — 250x200x150 : Handle, footrest, under seat
Helmet — 300x250x250



User Research
I
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Where you carry laptop bag Do vou need separate luggage space for laptop
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25
20
15
10

What type of luggage
compartment

5

0

Open

Close

| m Seriesl
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What type of luggage compartment
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Where you keep helmet

and are you in favour of Helmet sharing
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vehicle you would choose for
office commuting
o]

Option 1

Option 2

Option 3

Option 4

m Seriesl

13

13

4

Option 2

Option 3

Which vehicle you would choose
for office commuting

Option 4
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0
Sober & Robust & Speedy & Agile &
Elegant Safe Sporty Aggressive
m Seriesl 12 14 7 4

What Vehicle Character you would like for your daily office commuting vehicle
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Objective:
To design a compact sharing vehicle for urban office commuters

Target User:
User above age of 18 years who lives in a city and commutes to his
office daily.

Market:
Currently public sharing of vehicle does not exists. Vehicle and system
will be designed for the future scenario



-

The vehicle intended will be compact, light weight and
electric. As vehicle will be used every day, form should
convey vehicle being robust and safe and futuristic.

i. The vehicle designed will be compact and light in weight for
easy transportation within the city via distribution vehicle.

ii. A compact vehicle will occupy less space in transit station and
on distribution vehicle enabling more vehicles to be docked.

iii. Footprint of the vehicle will be in benchmarked from Yike bike
and e-scooter.

iv. Yike bike and e-scooter are having length of 1 m and 1.35 m
respectively. Thus effort will be made to achieve the footprint
between 1 mto 1.35 m.



.

Vehicle should be easy to maintain for service provider.

i.  Vehicle intended should be easy to use not only for primary user
for age group 18 but the vehicle should also be convenient to
maintain for secondary user i.e. service provider as well.

ii. A mechanism that will sync usability and serviceability will be
explored.



.

Design solution to mitigate theft and vandalism.

i. Theft and vandalism are the serious problems of vehicle sharing
system which makes sharing system inoperative.

ii. Vehicle intended will have solution to minimize or mitigate theft
and vandalism.



.

Vehicle will be intended for one person and will have closed
storage space for Tiffin required for daily commuting to office

i.  Vehicle designed will be used by a single person

ii. As per user research storage space will be closed

iii. Since vehicle will be checked out, in order to mitigate risk of
forgetting luggage behind, solution will be explored.

iv. Dimension of tiffin : 250x200x150 mm.



.

Vehicle will be driven on separate lanes for safety and
convenience.

i. Considering the recommendation of urban transportation for
India 2030 (Separate lanes for bicycle to be developed by 2030),
these vehicles will be recommended to be driven on separate
lanes for Safety and hassle free commuting.

ii. However package selected with take care of today's road
conditions and need as well.



.

Registration, vehicle check in, check out, docking mechanism
and payments will be user friendly and unregulated for
enhanced user experience.

Design solution for effective space optimization of transit
station.

i. Docking station will be designed for considering the final design
of the vehicle considering the factors like easy and hassle free
check in and check out.



.

Vehicle will use Li-ion 37V 6.6 Ah battery pack bench
marked from YikeBike , vehicle will thus have maximum speed
of 23 Km/hr powered by 450 W motor and will have a range
of 14 Kms per charge for 75 Kg person on a flat road.

i. For the defined scenario for point to point travel a 14 Km range
per charge is considered to be adequate.

ii. With transit stations located within area of 1.5 to 2 Kms.

iii. Since vehicle will be used in dedicated lanes for safety, maximum
speed will be recommended to be 23 km/hr.

iv. Weight of the specified battery will be 1.4 Kgs with dimensions of
180x150x100 mm.
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Comparing Michelin Active wheel and Yike bike wheel

195/60-R17

tire dlamter 665 mm tire diamter-500 mm
Battery pack
DC hub motor o Sr—
® cavity
@ roTor
Acuve wheel Yike Bike

Michelin Actwe wheel
. . ) Yike bike
Tire width : 0.195 m Tire width : 0.1 m

gﬁee% dia | ter 1 0.665m Wheel width at axel : 0.2 m
Empty space ‘heelrim g Tire Diameter : 0.48 m

0.43mse PACHE Power : 450W
. . %2;113 " jm otor and Max Speed : 23kmph

Front wheel Power : 55K
Motor Braking system MaXﬁm@donkﬁQ&ﬁmph
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Michelin Active wheel and Yike bike wheel

i. Use Active use wheel technology to implement suspension,
steering and braking in Yike wheel package

ii. For active wheel weight of the tire is 6.5 Kgs. Weight of the hub
motor 7 Kgs, remaining weight of braking system, suspension
and steering amounts total of 24 kg.

iii. Yike bike weighs only 9.5 Kgs only with battery and motor
weighing only about 5 Kgs which is sufficient for 75 kg person to
travel 14 Kms.



e

Michelin Active wheel and Yike bike wheel

i. DC motor weight of Yike is 2.5 Kgs instead of 7 Kgs of active
wheel DC motor.

ii. MR fluid suspension - 0.2 m of suspension weights 0.8 Kgs and
has capacity of 500 Kgs. Therefore for considered rim diameters
of 0.4 m, suspension will not weigh more than 2 Kgs. This weight
has reduced from 4 Kgs of active wheel suspension to 2 Kgs.

iii. Tyre weight of yike bike 1.5 Kgs

iv. Therefore total weight of front wheel module -

Tyre(1.5 Kgs) + Suspension(2 Kgs) + Motor(2.5 Kgs) + Braking
system (4 Kgs)
1.5+2+25+4 =10Kgs



e

Calculating the new weight with active wheel configuration

i. For rear wheel, pneumatic tire of scooty was considered-
i. Section width - 80 mm
ii. Tire diameter - 413mm
iii. Weight - 4 Kgs

ii. Thus total weight of front and rear tire adds up to 14 Kgs.

iii. A similar personal mobility vehicle 'Urban e’ with weight 13 Kgs
uses same battery specification i.e. 37 V 2 hp motor with 12 Ah
battery amounting 30 km of range and 24km/hr of top speed.
However it is important to note that charging time will increase
from 1.5 hours to 3 hours.

iv. Dimension of new battery pack — 180X150X125



Package exploration

MR Fluid
Suspension

Motor + Braking

Front Wheel
Configuration
inYike bike wheel



Package exploration




Package exploration
e

2t b

Yike Bike 95% male 1.77 m Yike Bike Posture




Package exploration

95th % male- 1.77 m

2013 Honda Activa

Calculated seat height 30.4" Honda Activa sitting posture
Forward lean: 0°

Knee angle: 89°
Hip angle: 82°



Product Space
Scenaria

Defining the
user

Product Study
Design Brief

Package
exploration

Semi standing Posture

Package exploration




Product Space
Scenaria

Defining the
user

Product Study
Design Brief

Package
exploration

Sitting Posture

Package exploration
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. Sitting posture is more comfortable than semi-
standing posture for longer rides of 30 minutes.
. Semi-standing posture has an disadvantage of
reduced ground clearance since feet are more
closer to ground.
. Semi-standing posture does not alter or make
the package more compact in any way.
. Considering the sitting posture package S4 and
S8 are more compact with elements close to
each other occupying less volume.
. small rear wheel allows more space below the
Package seat.
exploration «  Battery and Luggage can easily be
accommodated with the extra space below seat.




Product Space
Scenaria

Defining the
user

Product Study
Design Brief

Package
exploration

Package exploration
e

Front wheel drive vehicles are more stable on
uneven terrain and dumpy roads compared to
rear wheel drive.

For uphill and downhill rides, front wheel drive
are considered more safer. Toppling is seen
more in rear wheel drive vehicles..

Turning radius is front wheel drive vehicle is
less than that of rear wheel drive.




Package exploration
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Package exploration
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Package exploration

Cell Docking 550 m away from
eye

Ground Clearance 250 mm
Seat Height - 758 mm
benchmarked from Honda
Activa

Wheel base - 789 mm

Vehicle Footprint - 1246 mm
Seat Dimension - 210X200X55
mm.

Seat will be of bicycle saddle
configuration.
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Knee to knee distance relaxed- 431 mm
Knee to knee distance (relaxed) for 5th,50th and
O5th percentile male is 284,388 and 535 mm

respectively-
Indian Anthropometric dimension - D.Chakrabarti



Sketches




Sketches

TR-SIRETwe
T N &,
i
{ - BluuFec

“FrVECOrE



Sketches

Interesting Ideations Selected

5-Can be pivoted;unisex:steering comes around from
the back of the seat;pivoted at the middle

16-Steering is interesting but might have some
problem with turning of wheel:steering around both
the legs

20-looks minimal;point a can be glided along shaft up
18-looks robust;smiliar to bike:legs are around.
31-visually looks goodiinteresting form steering
around the legs

43-Interesting X frame/form:steernig is between legs.
63,54-Bike form:front steering.visually interesting
68-Pivot is along circumference

70.71-Form is interesting minimal



Mood Board

Robust and Safe
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Sketches
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Sketches

Your cell phone is

your key !




Sketches




Background Verification Through Aadhar

card.

When you drive environment friendly
vehicle get subsidy directly to your
Saurabh account via Aadhar card.

Nimsarkar . } )
e s User Friendly Payment and ticketing via

ik integration with Bank Account and Mobile
Maharashtra Mumbai

Money.

Enter Pan Card Number

Aadhar Car Number

Payment? Easy!




ol 3G 12:40 PM (=)

Saurabh

Nimsarkar
Age-26 Sex-M

Indian

Maharashtra Mumbai

App registers your IMEl and RFID
number with vehicle sharing
provider. Each cell phone thus be-

Your IMEI Number
15464936440016G

RFID Tag Number

comes a unique ‘key’ which can be
9979G110010GIND

docked by the user to drive a
vehicle.




ol 3G 12:40 PM (=)

Saurabh

Nimsarkar
Age-26 Sex-M
Indian

Maharashtra Mumbai

GPS will be switched on by default
when you use the vehicle.This is to pre-
vent theft and vandalism .GPS data

wont be used for commercial or private
use,privacu of the user is a libility of
theservice provider.
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Turn Key to Start Vehicle?
Not Anymore!

Welcome to

ria, Pow

M

Dock Your Cell Phone,
Rotate to Start Ignition!
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Lets you select your Most
used Transit where you
Drop the vehicle

12:40 PM
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Phone becomes your
Instrument Cluster
and

WayFinder!




Phone becomes your
Instrument Cluster
and

WayFinder!
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It wont let you Talk and Drive
Stop the vehicle and Answer the call

Answer Box is Activated

only if Speed is O!
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Renders
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Concept Evaluation
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Concept Steering Cell Phone Docking Luggage
A 9 5 1
B 5 1 9
C 1 1 9
D 9 9 5
E 1 1 9
F 9 9 1
G 9 5 5
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Concept Evaluation
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