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1. INTRODUCTION

The bike taxi is a motorized taxi that carries one passenger as a
pillion behind the driver. These taxis are motor vehicle used to carry
passengers for hire. These vehicles require a legal contract/ permit
for usage as contract carriage. They are available for general public
and usually lack regular routes, fixed timings, and fixed stations. A
passenger can book or hail a bike taxi ride with the help of a smart-
phone application or website using internet. Passengers can book or
hire a bike taxi for a decided route, which would be pre-defined by
the passenger.

In last few years, a few companies have come up in multiple cities
in India providing bike taxi services. With the Central Government’s
rule of allowing two-wheelers as legal and commercial vehicles
and 8 states already legalized the same, it has become easier for
the companies to design a working framework to provide easy and
comfortable commute to the people. Key players operating in the
India bike taxi market include Baxi, Bikxie, Desto-Bike Taxi, Dunzo,
Jugnoo, Mopedo, Ola, PykUpz, Rapido, and Uber Technologies, Inc.

UberMOTO
r3P190 o1 A BIKE



Rapido, India’s biggest bike-taxi platform, has expanded to 31 cities
in 4 years, Giants like Ola and Uber have had to pare down opera-
tions. Rapido, though, never slowed down, Goa was the only Indian
state that allowed bike-taxis up until 2015. Elsewhere, they operate
largely in a grey, underground market.

Rapido does close to 90,000 rides a day across 31 Indian cities. It’s
one of the few bike-taxi startups that has survived the frequent
regulatory maelstroms. Even heavy-weights like Ola and Uber
have struggled. Their current bike-taxi operations pale in compari-
son to their cab footprint.

POLE POSITION

While Ola and Uber have struggled, Rapido has zoomed ahead
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Factors such as increased trend of on-demand ride hailing services,
surge in traffic congestion in cities, and rise in demand for first and
last mile connectivity are expected to drive the growth of the bike
taxi market. However, legal issues associated with bike taxi and
resistance from local public transport operators restrains the mar-
ket growth. On the contrary, surge in inclusion of e-bikes and tech-
nological advancement in bike sharing system is projected to offer
lucrative growth opportunities for the market players.

Company Funding Status

Ola Bikes USD 3.8 bn - for all Ola Currently running in 200 cities and towns with over
categories - over 23 rounds 300,000 bika-partners

Uber Moto :_‘::::pi'!:;nlwgE_'Lll,j“hl-'fly listed Completing over 150,000 trips a day across 30 cities

sasico USO78.4mmover Brounds | PTesentin ovr 90 ctieswkth 500,000 prtners

One of the first bike-taxi companies; Now pivoted

Erash e 18 " a
Baxi/ Baxi Fresh UsD 1.8 mn over 3 rounds into hyperlocal deliveries

Data Source: Crunchbase, as of March 4, 2020

India Market

OPPORTUNITIES AND FORECAST, 2022-2030

India Bike Taxi Market is expected to reach
; by 2030 Growing ata
(2022-2030)
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3. BACKGROUND RESEARCH
3.1 Current scenario

In last few years, a few companies have come up in multiple cities
in India providing bike taxi services. With the Central Government’s
rule of allowing two-wheelers as legal and commercial vehicles
and 8 states already legalized the same, it has become easier for
the companies to design a working framework to provide easy and
comfortable commute to the people. Key players operating in the
India bike taxi market include Baxi, Bikxie, Desto-Bike Taxi, Dunzo,
Jugnoo, Mopedo, Ola, PykUpz, Rapido, and Uber Technologies, Inc.
Goa was the only Indian state thate allowed bike-taxis up until 2015.
Rapido does close to 0,000 rides a day across 31 Indian cities. It’s
one of the few bike taxi- startups that has survived the frequent
regualtory maelstroms.




3.2 Existing vehicles in use

A commuter bike is designed to take you from point A to point B
with optimum comfort and fuel efficiency. They usually have small
capacity engines designed for reliability and mileage rather than out
and out performance, all of the existing vehicles in use by bike driv-
ers are commuter motorcycles which are lightweight, low cost and
fuel effiecient. Showroom rice range of these vehicles range from
70,000 to 1,00,000 and used vehicles can be as low as 20,000.
These vehicles are also very popular for private usage which makes
easier and cheaper to maintain for taxi usage All of the vehicles are
running on Internal Combustion Engines

Dimensions of these vehicles range from

L - (750mm - 2050mm)
W - (680mm - 800mm)
H - (1000 - 1100 mm)

Weight of these vehicles rang from 105 Kg to 120 Kg engine dis-
placement of the vehicles range from 100cc to 125cc

Hero Glamour Hero Passion

Bajaj CT100

Bajaj Platina Hero HF Deluxe TVS Ntorq Honda Dio

~
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3.3 Fare comparison of taxi services

One of the primary reasons a lot of people considers bike taxi over
cabs and autoricshaws is the low fare. On comparisons of of a few
bike taxi services like Ola, Rapdio and Uber to thier Autorikshaw
and Cab counterparts in same route the fare is found to be less than
half or even one third at many times. (Fig x)
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4. CONTEXT
41 Tier I, I and Il cities in India

Bike-taxis are a popular choice of intra-city travel in India’s urban
agglomerations as well as the hinterlands. Bike-taxi operations in
Gurugram, for instance, witnessed 100% growth in the number of
bookings within 7 months of launch. Further, with 70-85% of the
rides under 7 km in cities of varying sizes, bike-taxis are an effective
mode of travel for short distances in Tier |1l and Il cities in India.
Through a time-of-use analysis, it is found that 50- 60% of the bike-
taxi rides occur in two peak periods of the day - from 8 AM to 12
PM, and 4 PM to 8 PM, corresponding with office timings in India.
Bike-taxis are thus found to be an affordable mode of daily com-
mute to and fro work, especially for short distances and accessing
public transport

4.2 Tourist locations

Bike-taxis are also ideal to promote tourism as has been witnessed
in a city like Jaipur, Goa etc..
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4.3 Road and weather conditions

Indian cities have very diverse road conditions which includes well-
paved hughways, ueven paved roads, broken roads, unpaved road,
flooded roads and very narrow streets. Dense road conditions along
with poor road conditions multplies the severiety of these issues. A
vehicle which will be primarily going to be used in these conditions
should defenitily take take into these conditions in consideration
during the design process.

Due to diverse geography across the country and the accompanied
weather conditions like harsh sun, heavy rain and dusts, design of
the new vehicle should have features that can offer a comfortable
travel experience during usage.




5. USER RESEARCH

User research provides an essential foundation for design strategy.
It helps us to create an optimal product for users. Most importantly,
we will have the data to back your strategy. design decisions and
requirements. User research also helps you to identify early adopt-
ers and potential new users who would use the product. For this
particular project understanding the requirements, needs and aspi-
ration of usrs is very important to coming up with an ideal solution
for improving quality of bike taxi services in India

5.1 User classification

For this particular project, four diffrent but connected users were
identifed, there are:

1. Passengers who hire a bike taxi for commute through an app.

2. Private drivers who uses thier own personal vehicles as a taxi

3. Service companies connecting passengers to drivers.

4. Fleet drivers who work as taxi drivers for any service companies.

OLA BIKE

rapd

BIKE TAXI

UberMOTO

Service Companies Fleet Driﬁers

Passenger Private Drivers
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5.2 Passengers

Passengers are the most important factor in a taxi service indus-
try, there some diffrence in the user group of Bike taxis and other
Cabs/Autorickshaws. Bike taxi passengers are generally more on the
younger spectrum of users and are mosre cost conscius. Blke taxi
users in Indian cities can be generally categorized into four as fol-
lowing:

1. Students

2. Working Professionals

3. Travellers

4. Others ( Shoppers, Personal commute etc)




What should be done to
improve the user experience
of Bike taxis?

bike Ir.axl?

[ pep—

Uncomfortable

-

seating/ride
Unreliable=- -
Less safe=--
Mo luggage space=--

Poor condition of vehicles=--

Rider behaviour=--

Weather ( Rain/Sun)= - -

Insecure for wommen= - -

Sitting very close to driver / lack
of personal space

o=

mmm

others--

What are your
concerns or challenges
faced when using a

What was the reason to
chose bike/scooter taxi
instead of Cabs

¥Yes

5.3 Passengers user study questionnaire

User experience surveys are meant to help us improve your user/
customer experience, so we can adjust our product desgn and
strategy. A set of questions was asked to users though online and

in person to understand thier problems, requirements and expecta-
tions of bike taxi services in India. Different sets of questions were
asked to exisitng users and potential users for better understanding.

Gender

Age

|

How often do you use
a taxi service?

i

Have you ever availed
a bike taxi service?

What is the reason
You haven't used a
Bike taxi service?

What should be done to
improve the user experience
of Bike taxis?

IAuto/Uber 7 : . .
E_ ___ Mot available in my
i location
i
Lower farg=---- i ____,ltis dangerous
and less safe
Faster commute_ __

time/ quick in traffic

| prefer bike/scoater
over auto/car

bikes are convenient
in narrower street

csssssssssssssdessnndsssessse

-----| prafar Cars/Auto

| do not feel

. Lcomfortable sitting
very close to a
stranger

Bike is not
- === =comfortable
compared to cabs

----- ~other
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5.4 User responses

What was the reason to chose bike/scooter taxi instead of Autorickshaw or other cab service?

Gender 26 responses

47 responses

Lower fare than Auto and cabs 23 (88.5%)
Faster commute time in city traffic 24 (92.3%)
44.7%
| prefer traveling bikes/scooters .
More convenient at narrow stre... 8 (30.8%
@ Male ( )
® Female | was traveling in Dehradun alone 1(3.8%)
Prefer not to mention
o Higher availability/low wait time 1(3.8%)
The view & experience of a bik... 1(3.8%)
0 5 10 15 20 25

What are your concerns or problems faced when using a bike taxi?

What is your age group 26 responses

47 responses

Uncomfortable ride/Seating
Unreliable / difficult to conne...

10 (38.5%)
5 (19.2%)

Less safe 8 (30.8%)
No luggage space 11 (42.3%)
Poor condition of Bike/Scooter 6 (23.1%)
@ 15-18 Rider behaviour 5(19.2%)
® 1821 not suited for all weather (Ra... 19 (73.1%)
® 2130 Not safe for Women 6 (23.1%)
@ 31-40 Sitting very close to Driver/ L... 7 (26.9%)

@ 40 and above Driver is usually untidy (swe...
| want some handle at seat's...
Once the rider was very resp...
Helmet provided is unhygien...
Difficult to carry hand bagga...

5 (19.2%)
1 (3.8%)
1 (3.8%)
1 (3.8%)
1 (3.8%)

0 5 10 15 20
What is the reason You haven't used a Bike taxi service?

Have you ever availed a Bike taxi service?
47 responses
22 responses

44.7% Not available in my location 6 (27.3%)

It is dangerous and less safe

@ Yes | simply prefer Cars / Auto
@ No | do not feel comfortable sitting...
Cabs / Autos are more comfort...
Driver is usually untidy (sweat/...

| mostly travel with my friends a...

14 (63.6%)
10 (45.5%)

3 (13.6%)

19
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5.5 Primary user research insights

Before getting into details of actual user perception of bike taxi
services, basics question to understand the gender and group were
asked to users. of which

e 53 percent is males and 44 percent is females,

» 81 percent of the attendees are from 21-30 age group.

*  More than 55 percent of the attendees have experience with
bike taxis services and 44 percent of the attendees have not
used the service till date. due to various reasons.

As for the people who have experience with bike taxi service high-
lighted some key reason on why they chose to use bike taxi instead
of other ( Cabs/Auto). the most important are:

¢ Bikes taxis have much lower fare compared to cabs and Autorik-
shaws

* Bike taxis have much faster commute time in city traffic com-
pared to other vehicles

* Also, Bike taxis are more effecective and convenient in narrow
streets.

The reasons for why some people who have not used a bike taxi
service despite the service being available and prefers to take Autos
and Calbs are:

¢ Many do not feel comfortable sitting very next to a driver who is
a stranger.
¢ Many find commuting in a Cabs or autos more comfortable

Major concerns and challenges of exisitng bike taxi service users
are the following:

¢ Bike taxis are not suited for all weather conditions especially
during rains.

* Bike taxis lack sufficient luggage space

* Rides on bike taxis are not very comfortable since most of the
vehicles are poorly maintained.
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Product related suggestions put forward by the users which can
enable more users for the bike taxi services are following:

e Bikes should have some sort of weather protection.

e seperation between driver and passenger to avioid unsolicited
physical contact.

e Seats could be wider for the pillion.

e Drivers should always carry a good second helmet.

* Design a vehicle specifically for the purpose of bike taxis.

Users also had some very important suggestions and improvements
that could be handled by the service provider, they are:

 System to solve the language barrier between rider and passen-
ger.

* Lower rate of ride cancellation.

e Character evaluation before hiring drivers



Distribution of Bike-taxi Drivers by Age

oo B o 5.6 Secondary research

Exisitng relevent research and published articles about Bike taxis
in India was studied to broaden the understanding about users and
thier needs. Data from the following sources which were found to
be relevent is listed below:

*  The Power of Two Wheels, Bike- Taxi: India’s new shared Mobility
Frontier, A Study by Ola Mobility Institute

1.7% 0.0%

— 5.7 Secondary research insights

18-25 years 26-45 years 46-65 years

Distribution of Bike-taxi Drivers by Vehicle ownership

*  More than 50 percentage of bike taxi drivers belong in 26-45
W Gurugram [ Jaipur

age group and more than 40 percentage are in 18-25 age group.

*  More than 52% of bike taxi drivers come from a previous
non-driving related job and more than 35% are either students or
unemployed previously.

«  97% of exisiting bike taxi drivers interviewed reported using thier
own bikes for taxi operation which is utilization of an exisiting
asset.

* Bike-Taxi is an viable earning opportunity for both part-time (2-4
hours) and as a fulltime job (6+ hours)

3.4% 2.4%
S B - Distribution of Bike-taxi Drivers by Occupation
wn a bike se a rented bike
—_— . . . . . Distribution of respondents by their past occupation
Distribution of Bike-taxi Drivers by Working Hours F 14 P i
Driving public bus, school bus or van Driving with a travel agency
. Part time . Full time 2.0% 2.0%

Driving auto but not affiliated to any
aggregator or platform

2.0%

Personal car chauffeur

3.0%

Not working (studying or unemployed)
35.5%

Office car chauffeur
3.0%

Not into driving job but employed
52.5%

Combined Gurugram Jaipur
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5.8 Problems faced by passengers

No Personal space
between rider and
passenger

Lack of Luggage / Storage
space

Uncomfortable Ride /
Seating

Less safe than 3W and 4W

Lack of weather protection

5.9 Problems faced by drivers

Difficult to store second Exhaustion and back pain
helmet on continuous ride

No space to keep luggage, Bike taxi is suited for short
shopping bags, covers etc.. trips only

Difficult to manage

Navigation device on 2W e

Higher probability to get No personal space b/w
into accidents on 2W driver and passenger

23



STANDARD

All-Purpose functionality, from
touring to commuting

Average seat height

Upright neutral riding position
w/ low to midrange handlebars
Usually contains small front
fairing or none

MOPED

* Best for commuting in the city

+ Lower seat height

+ Upright neutral riding position
with mid-range handlebars

» Very Lightweight & fuel efficient
Usually has no front fairing

CRUISER

Best for Highway cruising
Lower seat height

Leaned back riding position
Usually very heavy

Usually contain small front
fairing or none

OFF-ROAD

Best for Offroad conditions
Taller seat height to
accommodate larger suspension
travel

Upright neutral riding position
w/ mid-range handlebars
Usually contains small front
fairing or none

24

6. PRODUCT RESEARCH

6.1 Two wheelers

A motorcycle, often called a motorbike, bike, cycle, or (if three-
wheeled) trike, is a two or three wheeled motor vehicle. Motorcycle
design varies greatly to suit a range of different purposes: long-dis-
tance travel, commuting, cruising, sport (including racing), and off-
road riding. Street bikes include cruisers, sportbikes, scooters and
mopeds, and many other types. Motorcycles and scooters of all kind
and were evaluated based on thier functionality before finalzing a
platform best suited for a bike taxi vehicle. Among exsting vehicles
standard commuter motorcycles and scooters were found to be
most suited based on use case and pricing.

TOURER

Best track riding, fast riding
Taller seat hight

Forward leaning riding posture
w/ low-range handlebars
Equipped with complete fairing
for maximum aerodynamics

DUAL PURPOSE

Ideal for both on and limited off-
roading
Taller seat height

+ Upright neutral riding position

with mid-range handlebars

* Usually contains small front

fairing
Comes with good ground
clearance

+ Best for extended riding periods

Average seat height equipped
with wide seats for comfort
Upright neutral riding position
with mid range handlebars
Heavy weight

Additional Luggage space

SCOOTER

Best for commuting in the city
Lower seat height

Upright neutral riding position
with mid-range handlebars
Lightweight & fuel efficient
Usually contains small front
fairing
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6.2 Benchmarking

Benchmarking is a research tool to improve product design and
user experience based on exisiting similar products that are current-
ly availbable to users. In this case there are no exisiting vehicles that
are purposefully designed for bike taxi services, but there are some
vehicles in production and concepts that have some of the features
like luggage space, sufficient physical seperation between occup-
pants and weather protection. Such vehicles features and design
were studied either partly or fully to understand more about how
such features can be integrated as part of a bike taxi vehicle.

Benelli Adiva / Adiva AD 125

The Benelli Adiva is the first scooter manufactured as a joint venture
between Benelli and Adiva SRL. The Adiva has an innovative fold-
ing metal roof, which together with the windscreen and side wind
deflectors, offers excellent weather protection for rider and pillion
passenger. When not required, the roof can be folded up and stored
in rear storage box (90 liters).

The 90L rear trunk can accommodate two helmets, riding gear and
bags. The upper half of the tandem seat features a bucket-seat style
that envelops the passenger. In addition to the headrest and back-
rest, left and right side supports are also equipped. The upper half
of the tandem seat features a bucket-seat style that envelops the
passenger. In addition to the headrest and backrest, left and right
side supports are also equipped.




Intigo Tunisia

IntiGo is a bike taxi startup that allows users to book bike rides in
Tunis (Tunisia’s capital) that are 20 to 30 percent cheaper than

a regular taxi. The vehicle used by the service are modified maxi

scooters based on the existing Suzuki Burgman 125 scooter plat-

form.

Peugeot Hymotion 3

Peugeot’'s HYmotion 3 is a concept vehicle which facilitates urban
mobility by bridging the gap between an electric scooter and a car.
This vehicle comes with three wheels - two in front equipped with
electric motor and one in the back powered by a diesel engine.
HYmotion 3 is a hybrid vehicle that can be driven in the city in an
electric mode. It is a slightly leaned and small frame vehicle with a
maximum speed of 7O0mph covered with a glass on the top




LIT C1 - Self balancing car-scooter

The Clis an electric self-balancing scooter-car cross-over from mo-
torcycle innovation company Lit Motors from San Fransisco, U.S.
The scooter contains an innovative dual gyroscope based self-bal-
ancing system. Similar to a motorcycle, the original C-1 design has
two wheels, but uses a small steering wheel instead of handlebars.
Direct-drive in-hub motors in both wheels were designed to provide
a high amount of torque, stability and traction control, while allow-
ing for the body form to be about half the size of a car

BMW Simple concept

Simple combines features and advantages from both automobiles
and motorcycles. The concept owes its passenger cell to the car,
providing protection from wind and weather as well as shielding the
driver from exterior noise and offering occupants a high degree of
safety in the event of an accident. The motorcycle inspired the slim
design of the Simple (at just 110 centimetres wide) and its configu-
ration for two people sitting one behind the other. Plus it have the
dynamic driving style typical of a two-wheeler.
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Renault UBLO concept

The concept offers an innovative alternative to conventional scoot-
ers. The Ublo also introduces a world-first front vertical airbag,
housed between the windshield and the handlebars. The ‘bag de-
ploys vertically in a crash to protect the rider. The three-wheeler
also gets a car-like Xenon headlight and three rear brake lights, one
high-mounted on the Plexiglass “roof”. Rear vision is provided by a
rear-mounted camera, images from which are shown on a screen in
the Ublo’s instrument panel.

Maxi-scooters

Maxi scooters are the bigger version of the scooter fitted with a

usually big engine popped into a scooter frame. These vehicles are
more comfortable with better pillion provision and have space and
storage, as well as being suited to the longer distance of riding ca-




Honda Elysium Concept scooter with a
Retractable roof

Honda Gyro Canopy Scooter

6.3 Roof systems in two wheelers

Providing a effective roofing system for weather protection in two
wheelers has always been a challenging task to automakers mainly
due to smaller footprint of motorcycles and scooters. Also adding a
full effective roof to two wheelers decreases the many advantages a
compact two wheelers have. It makes the vehicle larger, bulkier and
difficult to maneuveur. The study takes a look at how different auto-
makers has tried to come upwith a roofing system in Motorcycles /

Scooters.

Peugeot Hymotion with Roll BMW C1 with Roll cage and Roof
cage and Fixed Glass Roof

Piaggio MP3 with removable soft roof

Adiva Foldable Roofing system
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NIU TQi GT Scooter with fixed Roof



6.4 Luggage systems in two wheelers

Based on the user requirements, there should be more luggage
provision in a bike taxi vehicles than what is available in the exist-
ing Motorcycles and Scooters. Different methods and solutions in
existance to carry luggage in a two wheeler was studied in detail to
understand the possibilites for the same in a bike taxi vehicle.

90L rear trunk on Adiva Scooter can accommodate two helmets, riding gear ~ Under-seat storage space in generic scooters.  Side Panniers
and bags.

Helmet Storage behind pillion Car-like Trunk Space in tourers Top box that can e fitted on to Flat rack where luggage can be
seat in Honda Elysium most scooters and bikes. fastened
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2013 TVS Star City

2013 Honda Activa

2013 Hero Maestro
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6.5 Seating in existing bike taxi vehicles

In all of these existing commuter motorcycles and scooters, rider
and pillion sits very close with unavoidable body contact. This is be-
cause all of the existing vehicles are designed for private purposes,
hence there was no need to provide a physical separation between
the rider and the pillion. Research insights have shown that physical
barrier between rider and pillion should be present in a taxi vehicle.

Additionaly, in current motorcycles and scooters, contacts points
such as footrest and grab rails are not considered very comfortable,
especially when a pillion is carrying some bags or luggages. Extra
caution and care is required from the pillion to ensure safe com-
mmute on a two wheeler.



Maxi-Scooter

Longer Wheelbase

Allows more storage space
Much better pillion provision
With split seat

Better wind protection

Step Through/Step over

Shortert Wheelbase
Easy to manoeuvre
Lightweight
Smaller footprint
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6.6 Platform - Scooter

A scooter (motor scooter) is a motorcycle with an under-bone

or step-through frame, a seat, and a platform for the rider’s feet,
emphasizing comfort and fuel economy, Scooters are popular for
personal transportation partly due to being more affordable, easier
to operate, and more convenient. Motorscooters are also considerd
more female friendly due to its relaxed ergonomics and riding dy-
namics.

A scooter platform will be ideal for a bike taxi than a conventional
motorcycles because:

* Equally suited for both male and female riders

*  More packaging allowance to smaller wheel size

* Less aggressive and more approachable compared to motorcy-
cles

Different types of scooters such as Regular step through, Maxi
scooters, Trikes and enclosed scooters were compared to under-
stand thier uses, advantages and disadvantages.

Trike Scooter

+ Mostly conceptual
+ poor cost/benefit ratio

+ More stable with additional wheel
» Better pillion provision

» Wider footprint

* Mechanically complex



2013 Suzuki Burgman 850

Calculated seat height: 29.9"

Forward lean: 0°

Knee angle: 117° (smaller number means more bent)
Hip angle: 81° (smaller number means more crouched)

 300mm_150mm

6.7 Pillion provision in Maxi-scooters

Among all scooters and motorcycles, maxi-scooters has the best
pillion seat provision in terms of comfort and space, while still being
capable of being a daily driver vehicle, Hence a dimensional study
was done on three very prominent maxi scotters in the market to
understand how a better seat provision is provided to both pillion
and rider and how thier physical design and dimensions differ from
smaller scooters to provide better pillion provision and space.

2013 BMW C850 GT 2013 Honda Forza 300[NSS300

Calculated seat height: 31.1%
Forward lean: 0*

Calculated seat height 28 4”
Forward lean: 0*

Knee angle: 108° (smaller number means more bent) Knee angle. 88° (smaller number means more bent)
Hip angle: 86 (smaller number means more crouched) Hip angle: 75 (smaller number means mare crouched)

il
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Arcimoto FUV
1770 mm

6.8 Tandem seating in scooters

Tandem, is a seating arrangement in which two people are lined up
one behind another in seperate seats, all facing in the same direc-
tion, the advantage of this arrangment is that both the people get
thier own space and privacy. Tandem seating in two wheeler also
requires a longer wheelbase while increasing the overall vehicle
length. This sort of arrangment ensures complete space privacy for
the pillion at the cost of inceasing overall length of the vehicle.

Pacscooter Tandem
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Sk =i =l &

-m Suzuki Burgman | BMW C650 GT | Honda NSS 300 | Adiva AD 125

Length 1814 2265 2218 2166 2230
Width 704 760 916 753 720
Wheelbase 1260 1585 1591 1546 1640
Ground 155 125 1591 1546 145
Clearance

Rake angle 28° 26° 26° 32° 28°

F - Seat Height 755 710 795 716 745

R —Seat Height 804 900 945 900 820
Front Wheel 90/100 R12 120/80 R14 120/70 R15 120/70 R14 120/70 R14
Rear Wheel 90/100 R10 150/70 R13 160/60 R15 140/70 R13 140/70 R14

Honda Activa

Honda CB Shine

=

Length -1761 Length -2014
Width - 710 Width - 762
Height - 1158 Height - 1071

Wheelbase - 1266
G Clearance - 157

Wheelbase - 1238
G Clearance - 153
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Suzuki Burgman 400

6.9 Dimensions study

To understand the optimum dimensions of the proposed vehicle
design, It is important to study and analyse the packaging and di-
mensions of existing vehicles that have same or similar function. The
vehicles that were chosen for the study are Honda Activa, Honda
CB shine, Suzuki Burgman 400, BMW C650GT, Honda NSS 300 For-
za, Arcimoto FUV, and Adiva AD 125.

The Parameters chosen to analyse and compare in these vehicles
are Length, width, Height, Wheelbase, Ground Clearence, Seat
hights, Rake angle, Wheelsizes, Rider trinagle dynamics etc. Based
on this study it is conclued that physical dimensions of the pro-
posed vehicle should ideally be:

Length - less than 2000mm
Width - 750-800mm
Wheelbase - 1260-1400mm
G Clearance - 155mm

Rake Angle :26°

Arcimoto FUV

Length - 2265 Length - 2870
Width - 810 Width - 1549
Height - 1420 Height - 1651

Wheelbase - 1585
G Clearance - 125

Wheelbase - 2032
G Clearance - 1397



6.10 Rider triangle

It is the triangle that is formed by connecting three points - the
rider’s seating position, the handlebar position, and the footrest. The
angles of the triangle change depending on the type of motorcycle
Scooters have a the standard or upright riding position. In this riding
position, riders sit with their body straight and back upright. The
arms comfortably rest on the grips and are comfortably extended.
The shoulders are slightly pushed back and elbows remain slightly
bent and relaxed. Coming to the position of legs while riding in stan-
dard body position, the knees are positiond approximately direct
above feet, and the feet make an approximate 90-degree angle on
the footpegs..

Handle bar paint

Rider seat point e

Rider footrest point

BMWY C 650 GT
o
T, L
_SH 945 mm G I\ :
SH 795:mm
\\ 26
e,
=y \
N ,/
LR
X
GC - 130 mm
160/60 R15 120/70 R15
1591 mm 1260 mm
BMW C650 GT Honda Activa
Honda NSS300 Forza
Suzuki Burgman 400
L0
SH 900 mm =S
— 4 ‘ SH 900 mm &L
SH 716 mm +
< {
. SH 710mm
o g R,
H = o ) 26%4
. = < . |
ot NN ».;;: ,:—{ ) .
D i L - N
w, a [e \ ‘;"& \ |
" i, SR, N . BA\P
- N }\ {
GC 140mm Dy I\
X GC 125
140/70 R13 L"120/70 R14 150/70 R13 mm | \120/80 R14
1546 mm 1585 mm -

Honda NSS 300 Forza Suzuki Burgman 400
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* The fastest way to
charge EV ata
public DC Fast
charging station with
power from 50kW
and above..

« charge 3-4 faster
using AC Household
Charging. AC Public
Charging is also
available.

» Slowest method of

charging EV using
220v outlet

DC Charge

AC Charge

Trickle Charge

A
'

A
'

Solid State

B

¥
Emerging
Battery tech

Sodium-ion

Li-Sulphur Ultracapacitors '
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6.11 Battery system

An electric vehicle battery is a rechargeable battery used to pow-
er the electric motors of a battery electric vehicle (BEV) or hybrid
electric vehicle (HEV). The most common battery type in modern
electric vehicles are lithium-ion and lithium polymer, because of
their high energy density compared to their weight. Other types of
rechargeable batteries used in electric vehicles include lead-acid
(“flooded”, deep-cycle, and valve regulated lead acid), nickel-cadmi-
um, nickel-metal hydride, and, less commonly, zinc-air, and sodium
nickel chloride (“zebra”) batteries. Swappable batteries also very
suited for Bike taxi vehicles since they will in continous use of 6-8
hours/per day and riders cannot afford to spend several hours to
get thier battery charged. swappable batteries allows them work
more effiecently without wastage of time.

3.5 KWh Lithium-lon Battery with a riding range of 150 kms will be
ideal for a bike taxi scooter. In addition to a fixed battery, provision
for swappabale battery system will add more value to the product.

« Very High capacity

« Faster Charging

« High cost of manufacturing now

+ Potential replacement for Li-ion in
future

Aluminium-lon

* Mass energy Density: 40-120 Wh/kg

* High cost

+ High heat generation

« Self-Discharge Rate: ~30% per
month

Hybrid Nickel-
metal

Battery Tech ------ |

* Mass energy Density: 100-180
Wh/kg

+ High-power to weight ratio

« Lighter and longer battery life

+ Self-Discharge rate: 1-5% per month

Lithium-lon

« Mass energy Density:30-40 Wh/kg

* Heavier and higher degrade rate

* Cheap and recyclable

« Self-Discharge rate:3-20% per
month

Lead Acid



Less costly
Best suited for low
power reguirement

Higher Performance
Easier Maintenance
Low CG

Hub Mount

Mid Mount

:
X
'
i
:
! -
I--- Mount location «
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6.12 Electric motor

All-electric vehicles, also referred to as battery electric vehicles
(BEVs), have an electric motor instead of an internal combustion

engine. There are differnt types of electric motors suited for vehicle
based on thier technology and method of mounting. A hub mount-
ed BLDC electric motor will be best suited for this project for maxi-

mum efficieny in power and technical pacakging.

Brushed DC

SRM Motors

BLDC Motors

PMSM Mator

AC Induction

Motors

Simple in construction and
robust

Complex circuitry required

More noise

Most common
Brush wears down
Not very efficient

More sophisticated with
sensors

Long life

95-98 % efficiency

High power density and
high efficiency

Best suited for heavy
duty and hybrid vehicles
Costlier

Less costly

92-95 % efficiency
Can withstand rugged
environment



95th
percentile
male

50th
percentile
female

6.13 Anthropometrics

Anthropometry is the science that defines physical measures of

a person’s size, form, and functional capacities. For this particular
exercise phyiscal dimensions of 95th percentile Indian male and
50th percentile Indian female were considered since they repesent
the two extreme ends of physical dimensions of the potential users.
Rperesented data is sourced from ‘ Indian Anthropometric Dimen-
sions’ by Debkumar Chakrabarti.

Y

%
f A
: :

¢ - i . T

T A | -
Mid thigh-thigh Buttock to popliteal | Knee to knee
external breadth length length (closed)

95th
percentile
male

50th
percentile
female

405 449

314 379 439 189

*All dimensions are in mm
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Storage

IMPORTANT

NOT IMPORTANT

Proximity Constant alertness

URGENT

DO

Do it now.

Seperate
Seating
Storage

Provision

DELEGATE

Who can do it for you?

NOT URGENT

DECIDE

Schedule a time to do it.

DELETE

Eliminate it.

Roof
System

Weather
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/. CURRENT SCENARIO

Problem : The current Motorcycles and scooters used by Bike taxi
drivers are not designed or meant to be used for a Taxi service,
Such services has some additional functional requirements when
carrying an passenger (usually a stranger) which cannot be ad-
dressed by existing vehicles meant for private use. Majorly the prob-
lems can be listed out as:

* Not enough storage to keep bags carried by the customers

* Rider and Passengers sits very close with unavoidable physical
contact which is not preferred by many users.

* riding on a two wheeler along with above mentioned issues re-
quires passenger to be highly alert compared to a car/Auto.

+ Bikes dont have weather protection from sun/rain.

8. DESIGN BRIEF

Design an electric scooter for private or fleet based Bike taxi ser-
vice to be used in Indian road and weather conditions with following
design considerations

e Split seating for both rider and passenger to ensure adequate
comfort, personal space and privacy.

* Luggage space of atleast 40 ltrs ( Handbags, shopping covers,
Backpacks etc..)

Dimensions of the vehicle should be within Length (2000-2200),
Width (750-800), Height (1600-1700), Wheelbase (1400-1500), and
Ground Clearance (155-170)

The vehicle should be visually appealing and physically accessible to
everyone since it is a public service vehicle catering to a wide age
group (15-60)

Easy ingress/egress than existing scooters and motorcycle

The seating and riding dynamics of the vehicle should be comfort-
able for the rider in the long term



8.1 Occupant packaging ideations

Ideations and comparisons on possible packaging with adequate
personal space for both driver and passenger.
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Occupant packaging ideations

Out of all the explorations, these four directions were selected to
further analyse on thier pros and cons. Ideation C was chosen as the
final occupant packaginf because:
 Easy Ingress and Egress
v [Biffcallfingressiegress * Suited for passenger wearing any kind of dress.
for pillion * More efficient packaging of occupants, storage.
¢« Not suited for pillion
wearing saree or similar
dress
* Smaller wheelbase

= Pillion might feel dizzy
due facing opposite
direction of movement

« Difficult to package
suspension and motor

= Large storage under seat

Easy ingress/egress
Suited for pillion wearing
any kind of dress
Increased wheelbase to
accommodate legroom

*« Easy ingress/egress

« Suited for pillion wearing
any kind of dress

«  Weight not balanced
uniformly

* Increases the width of
the vehicle
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8.2 Technical packaging ideations

Based on the chosen occupant package, more accurate ideations
was dont to explore most efficient technical packaging includ-

ing position of electric motor, battery, storage space and exterior
dimensions and ergonomics. Initally the wheelbase was fixed at
1550mm which was reduced further to 1350mm after several itera-

. tions.
& ;' :
SO \ ~ |\ The electric motor is fixed on to the rear wheel hub for more ef-
= P ficient packaging of the rest of the components including a fixed

battery,an optional swappable battery and atleast 45 litres of storae

q1] | R~ space for the pillion. The ground was initially at 150mm which was
| revised to 160mm.
1550

1550

1500 1500 1550

1500 1500

1550




8.3 Final technical package

The final technical package includes following specifications:

*  Wheelbase: 1350 mm

e Total Length: 1800mm

e Total width: 700mm Handle to Handle

* Fixed Battery on Bed with 3.5 kwh capacity

*  Optional swappable battery under driver seat with 1.3 kwh.
*  Hub mounted motor with 3kw power output

*  Wheel size of 12 inch diameter

26 degree rake angle.
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8.4 User persona 1: Passenger
Nithya

Nithya is a 23 year old recent graduate and junior architect

at a architectual firm in Bengaluru. As a junior architecct she
earns around 20k per month and her working hours are usu-
ally from 10 AM to 6 PM which can occasionally extened upto
9-10 PM on busy days. As part of her work she is required to
travel around Bengaluru to different construction sites usually
carrying her laptop bag and rollpacks. She is also a person
who frequently attends late night parties with friends and
returns to her home late.

She has only used bikie taxi service once or twice, she likes
to use the service due its low fare but refrains from using

it very mch because she thinks its not safe for women and
doesnt like the idea of sitting with a stranger.
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8.5 User persona 2 : Driver
Vikas

Vikas is a 35 year old family man with a wife and a daughter
from Bengaluru. Although he has degree and tried several
jobs in the past years, he currently a full time bike taxi rider
for past one year with a service provider using his old Mahin-
dra Rodeo. He currently earns upto 35k per month from his
jab as a driver, but he thinks a better vehicle which can appeal
to all kind of customers will add more value to the service he
is offering and also increase his earning.



8.6 Mood board

Moodboards are physical or digital collages that arrange images and
other design elements into a format thats representative of the final
design’s intended mood. This particular moodboard inspires the de-
signer to create a cool friendly product taking inspiration from a saf,
tranquil and ideal urban environment.

TRANQUIL
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8.7 Theme board

Theme board differ from moodboard by telling the designer specifi-
cally to achieve the desired mood board through specific design el-
ements and details. This particular theme board highlights products
that are designed with a sleek and sculpted design approach which
could be used in the design process of the vehicle.

SLEEK SCULPTED
b EEE P

NEO METALLIC
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9. IDEATION SKETCHES
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Design direction was further narrowed down to concepts without a
roofing system following the final design brief and priority matrix.
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9.1 Sorting sketches based on theme

All the sketches were ordered and ranked on the basis of design
keywords, after this process |15 sketches were selected for further
discussion and review.
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The selected 15 sketches were further reviewed and discussed with
several potential users of the bike taxi service further narrow down
the selection. After this process the 5 sketches were selected and fi-
nally one final key sketch (A) on which majority of the users agreed.




9.2 Key sketch

Underseat storage

Storage / |Storage
Battery

B

Fixed Battery Hub motor
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9.3 CAD ideations stage 1

The selected key sketch was explored in a three dimensional space
using a CAD software (Blender) understand the volume from all
possible orientations.
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9.4 Refining the concept

Using the stage 1 CAD model as an underlay, design and the detail
from the key sketch were further refined through several sketches
while staying true to the themeboard.
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9.5 Concept render
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9.6 Stage 2 CAD model

Based on the refined concept sketch, the model was also further
developed follwing the sketch. which was again further tweaked
several times to arrive at the final design of the vehicle.
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10. FINAL DESIGN RENDERS



















Storage /
Optional Battery Pack 45 Ltrs stroage

Storage

Fixed Battery Pack

Hub Motor
















1.1/5 SCALE PHYSICAL MODEL
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